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            Managing for sustainability is a necessary adaptive strategy  

 Agriculture is a human practice that provides for human needs (e.g., Pretty 2008). 
Early forms of agriculture were rooted under natural conditions, and date back over 
10,000 years (Rowley-Conwy 2009; Pringle 1998); practices which provided for 
the needs of the small human populations/settlements in existence at the time. 
Natural ecosystem services (e.g., pollination, regeneration of soil fertility, pest 
control, and water) maintained the signi fi cant and natural productivity of the small-
scale agrarian and agroforestry practices. Yet, as millennia passed, human societies 
evolved and grew, eventually forcing these practices to become uncoupled from 
their original societal locations, and from nature in size and scope, and in complexity 
and longevity (by doing the same thing for a long time within and over years). 
Over the last 300 years, agriculture has expanded globally, with the tropics currently 
expanding rapidly while Europe and North America have substantially reduced 
their rate of expansion (Johnson et al. 2011). Crop variability and heterogeneity 
have declined over space and time, production has become primarily a resource 
extraction industry, and distribution of food often is not equitable. Over the last 
65 years (post World War II), the increased availability of pesticides, fertilizers, and 
ever-more technical machinery have strongly promoted agricultural intensi fi cation, 
simpli fi ed management and landscapes, and increased the extent of monocultures. 
These commercial operations, although successful at feeding much larger and 
rapidly growing human populations, quickly depleted the soils of natural nutrients, 
requiring ever-growing quantities of industrial fertilizers and water to compensate, 
as well as the expansion, shift, or conversion of areas into those for new cultivation. 
Yet, such verdant growth over abnormally large spaces and long time-periods, while 
bene fi cial to human society, also provided an increasing attraction for invasive pests, 
leading to increased pesticide use to control them. Although the publication of 
‘Silent Spring’ (Carson 1962) resulted from the response to a culmination of envi-
ronmental effects caused by society as a whole, modern agriculture at the time played 
the largest role in its development (e.g., the use of DDT as a universal insecticide). 

        Foreword   



vi Foreword

This moment in time marked a turning point for human society in industrialized 
regions of the world toward a reduction of environmental impact and an improvement 
in the quality of life; a reconnection between agriculture, society, and environment/
ecology, and formalized the different but interwoven trajectories of agroecology 
as a practice, as a movement, and as a science. Yet, change at the societal level is 
much slower due to entrenched societal dependencies (e.g., market stability and 
expectations, product availability) and the large and complex spatial and temporal 
scales involved (e.g., Jackson and Hobbs 2009). Although progress is being made, 
some species and habitats have never recovered from this historic growth of human 
in fl uence, and more are likely to re fl ect a similar fate in the future; a time-delayed 
legacy of negative impact. 

 Very rapidly, agriculture and society responded by regulating the use of pesticides, 
managing ef fl uent discharges into the environment, and banning the use of some 
chemicals. In addition, given the negative impacts brought about by some agricultural 
techniques (e.g., increased nitrates in groundwater, increased soil erosion), many 
 fi eld practices were improved to reduce off-farm impacts (e.g., increased use of 
compost, altered tillage practices). Gradually, a greater degree of appreciation for 
less resource/energy-intensive agriculture was promoted, including that of organic 
cultivation and ranching, indicating a movement toward a re-coupling of agriculture, 
society, and the environment for improved sustainability and quality of life 
(e.g., Robertson and Swinton 2005); although the continued rise in human population 
on the planet and in violations of planetary thresholds (e.g., biodiversity, freshwater, 
nitrogen; Rockstrom et al. 2009) may yet impede this progress. While developed 
countries bene fi ted from these capacities to buffer against such negative changes 
and began to reduce the amount of land used for agriculture, underdeveloped or 
developing regions were quickly growing their capacities because of previous 
investments based on future international commercial trade and growing domestic 
and international usage as means of alleviating poverty. Such regions of the world 
very often have a predominance of poverty, sociocultural and political divisions, 
and cultural and gender inequities, and are now experiencing additional in fl uences 
with delayed effects and uncertain and complex consequences. On the one hand, 
there is great investment in their development and cultivation of products for export, 
and a general bene fi t in the quality of life for these areas due to greater income and 
capital; provided this economic injection is equitably distributed (gender equity 
included). Many people see the bene fi ts gained by earlier efforts in the Global North 
and seek to promote similar improvements in the Global South. At the same time, 
however, the tropics and other similar regions are subject to a greater rate of loss of 
biodiversity (e.g., Bradshaw et al. 2009), unequal access to environmental resources 
(e.g., clean freshwater) or production equity (food or revenue), loss of environmental 
quality as a result of rapidly expanding societies and agricultural production, and 
insuf fi cient infrastructures for constructing adequate levels of treatment for the 
resultant wastes or damage. Such declines have fueled the rise in sustainability 
certi fi cation programs to ensure an ever-more consumptive public that the commodities 
for sale were produced under conditions that did not promote negative in fl uences. 
Yet, such programs are themselves subject to different dynamic socio-economic 
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pressures within developed, developing, and underdeveloped regions and countries, 
leading to distributors and consumers increasing their doubts that sustainability 
efforts are satisfactory or being made at all. This overall situation provides the 
general backdrop for both Volume 1 –  Integrating Agriculture, Conservation, and 
Ecotourism: Examples from the Field , and Volume 2 in the series –  Integrating 
Agriculture, Conservation, and Ecotourism: Societal In fl uences . Both volumes 
approach the issues and recovery (advances and setbacks, costs and bene fi ts) from 
different angles, but without losing connections with or necessities for the other; 
human beings and their activities are inextricably part of the agroecological land-
scape. Clearly, agroecological concepts, de fi nitions, and processes are complexly 
intertwined with social, political, economic, and cultural issues across dynamic 
spatial and temporal scales, and this perspective is very different from that envisioned 
nearly 40 years ago. 

 Our intention here is to present progress in agroecology (as a science, movement, 
or practice) as sets of signi fi cant positive deviations from past trajectories connected 
with negative impacts and lack of sustainability (agricultural, environmental/
ecological, societal). Increases in sustainable agriculture through conservation efforts, 
the injection of economic bene fi ts, ecotourism and agritourism, certi fi cation, and 
food,  fi nancial and gender equity represent substantial and tangible means of acquir-
ing capital and infrastructural support that may not otherwise have been or currently 
be available for many people. This is especially true with regard to the high interna-
tional values of large-scale agricultural conservation strategies (e.g., shade coffee, 
cacao, agroforestry, birds, and pollinators); small-scale commodities may not be as 
well-bene fi ted unless they can, for example, be coalesced into regional cooperatives 
that hold similar value, or be independently provided with suf fi cient access to the 
diverse domestic and international markets that contain greater  fi nancial opportunities. 
While not every method employed to improve sustainability will be equal in bene fi t, 
or be a ‘magical cure’ for what ails us in all circumstances, it is important to see 
these attempts, long- or short-lived, slow or rapid to develop, as means of continually 
moving forward (e.g., Tomich et al. 2011), of constantly exploring novel in-roads in 
the search for improvement; of becoming or being more adaptive to changing or 
evolving needs. In this sense, such attempts are the results of experiential learning 
exercises built collaboratively from science, agriculture, education, society, eco-
nomics and trade; exercises that span large spatial and temporal scales, and multiple 
stakeholders from all walks of life both young and old. Given that society, people, 
and nature are indeed dynamically intertwined and changing, the exercises and 
results they deliver must also be, and by their very nature, are adaptive. The continued 
progress toward improved sustainability can thus be seen as a necessarily adaptive 
strategy (e.g., Nyberg and Taylor 1995; Walters 1997), but one that must be hastened 
with rules and regulations modi fi ed to be more adaptive if we are to signi fi cantly 
stem the negative effects from past, present, and future sources of in fl uence. 

 This series was developed not only to provide timely reviews of important issues 
involving agroecology, but to identify gaps in knowledge, novel routes of valuable 
information in the pursuit of sustainability, and avenues of investigation and appli-
cation that continue to help keep our focus on the path ahead. As well, the design of 
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this review series is such that topics can be revisited rapidly with new information, 
thus assisting routes of investigation and application by providing an adaptive 
in fl uence. It is our sincerest wish that the reviews contained in these and succeeding 
volumes of this series provide a signi fi cant boost in achieving this objective. 

 Dr. W. Bruce Campbell 
 Dr. Silvia López Ortíz

CoEditors-In-Chief   
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  Abstract   Experiential learning is gaining momentum as the favored educational 
strategy in agroecology and similar applied  fi elds in agriculture, food systems, 
and other sectors of university education. Based on centuries-old methods of 
apprenticeship and hands-on learning, this approach has gained recognition in the 
academic community starting with the pioneering research and applications by 
John Dewey more than a century ago. With the added theoretical rigor of David 
Kolb’s learning cycle, experiential learning as a cyclical process is now at the 
forefront of educational innovation. With a goal of preparing agroecologists for 
responsible dedication to the goals of stakeholders in farming and in rural com-
munities, strategies in  systems action education  are being developed to move 
important structured learning activities out of the ivory towers of academia and 
into the context of real world challenges. Systemic analysis and evaluation of 
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current systems and development of viable future alternatives using multiple 
criteria for measuring success are central to the learning process. Moving from a 
focus on systems components to holistic visions of how those systems can better 
meet human needs, we help students articulate their personal goals to preserve the 
environment and increase future production potential. Building competencies in 
future agroecologists requires learning and practicing biological, ecological and 
social science methods, and both individual and social learning are essential to 
the process. Several models that have been implemented in the Nordic Region, 
United States, and France are presented to illustrate the learning approach, and 
open-ended case study methods in the  fi eld and community provide the heart of 
this education. Agroecology students acquire and develop new knowledge and skills, 
examine and critique their personal attitudes toward stakeholders and integrated 
systems, and recognize the importance of underlying values in the conduct of 
their work. Agroecology as the ecology of food systems provides a framework for 
students to understand and integrate multiple objectives in production, economics, 
environmental impacts, and social viability of farming and food systems, and expe-
riential learning is central to their education.  
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  Keywords   Action learning  •  Agricultural education  •  Agroecosystems  •  Blended 
courses  •  Capacity-building  •  Components and systems  •  Distance learning  
•  Educational history  •  Educational learning models  •  Graduate study  •  Holistic 
systems learning  •  Open-ended cases  •  Stakeholder involvement  •  Systems action 
education  •  University structure      

    1   Introduction: Current Perspectives 
in Agroecology Education 

 This review begins with the history of experiential learning and examines how accu-
mulated experiences are being applied today in the context of agroecology, holistic 
farming and food systems education. Many educators are seeking ways to increase 
motivation and relevance of higher education to a student population that appears 
increasingly disconnected from the “real world out there” during the university or 
college years. We relate the history of experiential learning to current theories and 
applications of systems learning. Building on a robust record of research and teach-
ing about components of systems, we are seeking ways to  fi t these pieces together 
into a coherent whole in order to help students and instructors successfully apply 
appropriate components and design systems in each speci fi c context. More impor-
tantly, we observe that much progress in the future will relate to understanding and 
manipulating the multiple interactions among components, and thus realize and 
deal with the emergent properties of complex systems. The potentials for on-line 
education are explored as an emerging dimension of the learning landscape. In col-
laboration with clients in farming and food systems, we can seek new ways that the 
educational environment may be expanded to embrace diverse and credible sources 
of knowledge, as well as become more relevant to those we wish to impact in the future. 
Speci fi c models and examples of programs that have proven successful are described 
from both the European and North American contexts, along with the potentials and 
challenges that face us in academia as we attempt to introduce more experiential 
learning into current universities and colleges. In this review, we move beyond the 
literature and pose questions to stimulate a discussion that will lead to improved 
systems learning, exploring ways to employ a holistic and comprehensive approach. 
The combination of review and future visioning is intended to contribute to new and 
creative applications in education. A parallel review that is speci fi c to development 
of education in sustainable agriculture has been published (Francis et al.  2011  ) . 
A historical perspective on experiential learning in agroecology has recently appeared 
(Moncure and Francis  2011  ) . 

 Interest in practical applications as integral to higher education has led instructors 
to focus more on experiential learning – in the classroom, the  fi eld, and the community. 
Some have suggested that today there is a smaller gap between ignorance and 
knowledge compared to the larger gap between knowledge and action (Lieblein 
et al.  2008  ) . For example, educators may have  fi ne-tuned the practice of one-way 
transmission of knowledge in each discipline, using ever more sophisticated electronic 
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overhead projection systems and multiple media, while losing sight of applications 
in the world outside academia. Thus the conclusion, that we have re fi ned our focus on 
knowledge for knowledge sake, particularly within ever-narrower specialized  fi elds, 
while deemphasizing a long-term goal of education to improve the human condition. 

 Successful models of experiential learning in higher education have followed a 
certain thought pattern in their development and application. We provide a ‘concep-
tual road map’ of the review in Fig.  1 , with boxes identi fi ed with a number that 
corresponds to the topics addressed in this review. There are obviously more inter-
actions among the steps, and the process is less linear and far more complex than 
shown. Using an ecological model as a guide, we recognize that everything can be 
envisioned as connected in a web-like structure rather than as a linear chain of 
events. In general we move in the review from lesser to greater complexity, and 
from lower order to higher order questions, as the learning process for us as instruc-
tors has progressed from the lower levels of the  fi gure toward the applications near 
the top. Practical applications include greater collaboration with clients as part of 
student capacity-building, designed to enhance the learning process. We as instructors 
continue to learn, and provide in this review’s concluding summary some useful 
visions of where experiential learning for responsible action is likely to move in the 
future. With authors coming from North America and Europe, there is some bias 
toward their experiences, but close collaboration with other agroecology educators 
is re fl ected in the review.  

10. Future Learning Landscapes

8. Successful Learning Models

9. Challenges with Current
 Educational Structure

7. Collaboration with
Stakeholder Communities

6. Capacity-
Building

5. Experiential Distance Learning

4. Building Components
    into Systems

2. History of 
Experiential Learning

3. Theoretical Foundations +
Action Learning

1. Current Perspectives in Agroecology Learning Landscapes

  Fig. 1    Diagrammatic relationships among sections in this review       
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    1.1   Current Perspectives 

 We have de fi ned agroecology as an umbrella  fi eld that embraces the ecology of food 
systems, from use of natural resources through the production process, to process-
ing and marketing, and to food consumption (Francis et al.  2003  ) . In the future it 
will embrace the recycling of what are today called “human wastes” back into the 
food web. This de fi nition greatly broadens the scope of learning about food systems, 
from prior de fi nitions that relate primarily to describing agricultural practices in 
ecological terms, or to applying ecological principles to the design of farming 
systems. Context becomes extremely important, and the nature of food systems in a 
given place becomes very much a function of the ecoregion and community in 
which they are embedded. Somewhat parallel to the concept of precision agricul-
ture, a current trend in high-tech management of farming, this embracing de fi nition 
of agroecology suggests that each area in a  fi eld, each farm, each watershed, and 
each community is to some degree unique. Thus, the design of a food system in 
terms of all the resources needed to manage ef fi ciently for long-term sustainability 
should carefully re fl ect the local conditions. Other de fi nitions are evolving in this 
emerging  fi eld, and their various interpretations of agroecology as a science, as a set 
of practices, and as a movement are reviewed by Wezel et al.  (  2009  )  and Wezel and 
David  (  2011  ) . Success in attracting students to programs in Norway, France, 
Sweden, Ethiopia, Uganda, and the United States suggests that the application of 
experiential learning in agroecology is an idea whose time has come. We further 
postulate that the best way to gain perspective, to broaden appreciation of chal-
lenges on farms and in food systems, and to develop student con fi dence in working 
with farmers and communities to meet these challenges is through immersion in the 
 fi eld and in social networks of the community (Østergaard et al.  2010  ) . 

 There is often confusion about the terms  multidisciplinary ,  interdisciplinary , and 
recently our preferred term  transdisciplinary  to describe research and education that 
incorporates multiple disciplines, perspectives, and methods. These are all terms 
commonly used to illustrate a systemic or whole-systems type approach to research 
and learning, and all three are found in this review. Caporali et al.  (  2007  )  make a 
clear distinction among the terms, and provide rationale for adopting the use of 
 transdisciplinarity  as the most appropriate in agroecology. They de fi ne the three 
words as follows:

    • Multidisciplinary  approaches bring together multiple disciplines and depend on 
the cumulative effects of combining multiple approaches, but do not guarantee 
any integration of methods or the emergent value of the combination; it is an 
approach that “shapes the research process” but does not necessarily have an 
equal or appropriate emphasis on the parts (Schunn et al.  1998  ) .  
   • Interdisciplinary  approaches suggest a “transcending of boundaries” and thus an 
integration of perspectives and methods, and as suggested by Mittelstrass  (  1998  ) , 
these are useful to deal with “certain problems that escape the con fi nes of a single 
discipline”. He cites the importance of bringing together environment, energy, 
and health perspectives for dealing with larger issues facing society. There is still 
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a concern that not all aspects or interactions in a challenging situation will be 
addressed.  
   • Transdisciplinary  approaches “concern that which is at once between the disci-
plines, across the different disciplines, and beyond all disciplines. Its goal is the 
understanding of the present world, of which one of the imperatives is the unity 
of knowledge” (Basarab  2002  ) .    

 Systems thinking, as we perceive this approach, deals with issues between, 
across, and beyond all disciplines, and this is one reason why we have dif fi culty 
accepting agroecology as one more among a large array of traditional disciplines. 
The reasons will become more apparent as the reader moves through the following 
sections about experiential learning. The balance of this introduction provides an 
overview of each of the topics for the review sections illustrated in Fig.  1 , and Sect.  1  
can stand alone as a useful resource as well as a guide for the reader to sections of 
greatest interest.  

    1.2   Historical Precedents 

 We surmise that experiential learning in the family, the clan, and the village has 
been the norm for most of human history, as people lived  fi rst in small family groups 
and later in aggregations of families for security and an eventual specialization in 
food production and other pursuits. This is important to us because of its predomi-
nance over millennia, and for the lessons we can learn from hands-on experience 
and learning to work within a local context. Increases in crop and animal production 
with early technologies allowed some people to branch out and work to produce for 
other needs of early societies, and this began a long journey toward the specializa-
tion we observe today. 

 The current largely disciplinary and often theoretical focus in education operates 
in near-total contrast to the foundations of experiential learning established by John 
Dewey  (  1897  )  over a century ago. Dewey insisted that all learning is based on prior 
experience. He argued that it was essential for students to integrate new knowledge 
and experience into what went before, including the context in which this was learned 
and applied. If we tend to ignore or even discount the value of prior experience by 
students related to a speci fi c class topic, we may well lose an opportunity for integra-
tion, application, or rich learning experience. It is also important to recognize that the 
limited time students have in a given class period should relate to or complement any 
concurrent learning activities in other courses or outside the classroom. 

 The reference to Dewey leads to concern that contemporary and conventional 
higher education in agriculture is generally focused on lower-level spatial concerns 
such as genetics and physiology of individual crops, for example, and the mechanisms 
that in fl uence their behavior in relatively short time spans (Langer et al.  2007  ) . 
Often ignored are the crucial applications of education to impact socially important 
issues, for example food production, food safety and security, and equity of access 
to food and other critical needs (Francis et al.  2008  ) . At the very least, we deprive 
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students of the valuable experience of integrating knowledge from multiple sources 
into a coherent and credible total learning that adds to and enhances prior experience. 
More importantly, we too often discount the potential motivation for learning that 
would come from students clearly recognizing the potential impacts of what they 
study and how this relates to their future endeavors. In Sect.  2 , we track the histori-
cal development of experiential learning with speculations about the beginnings of 
learning in organized agriculture, through the time of Dewey up to present, with a 
detailed focus on how this history has impacted the design of several programs for 
M.Sc. students.  

    1.3   Theories Guiding Systems Action Education 

 Since one of the primary goals in experiential learning is to bridge the gap between 
theory and practice, it is useful to begin with a ‘practical theory’ to guide systems 
action education (SAE) in agroecology. Beyond the scope of this review, SAE may 
be considered an important frontier for agricultural and other applied education at 
all levels. This strategy has unique potential for helping learners gain and practice 
their capabilities for management, stewardship and sustainable development of 
agriculture. SAE is a system of education that engages the ‘hands, hearts and 
heads’ of learners in learning experiences, similar to the popular 4-H strategy in the 
United States (head, heart, hands, health), through active engagement with agricul-
ture as well as with broader food, water, energy and land systems. Learners invoke 
all their senses and prior experiences to make sense and meaning of this learning 
landscape. The farms or other project locations in which students and faculty work 
together with stakeholders need to contain challenges as well as hopeful solutions. 
Such experiences are designed to inspire pathways of cognitive development that 
are not supported by most current agricultural curricula, yet could be considered 
essential to develop the inclinations, world views, capacities, skills, and ethical 
orientations needed in a new generation of agriculturalists. 

 To provide a theoretical foundation for experiential learning in agroecology it is 
important to focus on the antecedents in systems thinking in science and speci fi cally 
in agriculture. The pioneering educational program initiated by Richard Bawden’s 
team of instructors at the University of Western Sidney in Hawkesbury, Australia, is 
often cited as one of the key examples of systems education in practical agriculture 
(Bawden  1991  ) . Students worked with farmers and ranchers near the university 
and observed  fi rsthand the challenges faced by those engaged in food production. 
A body of theory emerged from the faculty at this agricultural university, including 
concepts such as double loop learning and how students built on their practical expe-
riences to reach higher orders of questions and inquiry (Sriskandarajah et al.  1991  ) . 
Double loop learning is a step-wise, iterative process that takes into account the 
“theory of action” which involves more than merely the immediate and obvious 
biophysical dimensions of the farm and its challenges, but also individual values 
and behavior that impact decisions. This became one of the early pillars of farming 
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systems research and extension. An explicit consideration of the vital human 
dimensions of the system can lead to improved decision-making, and a capacity to 
adjust to change in what are often complex situations (Argyris and Schon  1974  ) . 
Recognition of the intimate involvement of people as key components of the farming 
and food system has been central to our planning and implementation of the agro-
ecology education programs. 

 As a basis for our focus on human dimensions of farming and food systems, 
we have incorporated and expanded the soft systems methodology presented by 
Checkland  (  1981  )  and further elaborated by Checkland and Scholes  (  1990  ) . As the 
latter state, “To ‘manage’ anything in everyday life is to try to cope with a  fl ux of 
interacting events and ideas which unroll through time. The manager tries to improve 
situations which are seen as problematical – or at least as less than perfect – and the 
job is never done … because as the situation evolves new aspects calling for atten-
tion emerge, and yesterday’s solutions may now be seen as today’s problems.” 
We also rely on a foundational text by Wilson and Morren  (  1990  )  who describe well 
the methods used in systems research, a book in which they aptly combine theory 
and practice. These several resources provide a workable mix of theory and application 
of systems analysis that is accessible to most students. Competence development is 
a direction described by Bawden  (  2007  )  as central to our educational quest. 

 As described in detail in Sect.  3 , the systems action education strategy is applied 
in agroecology to study agricultural and food systems challenges through multiple 
perspectives across a temporal and spatial hierarchy. These perspectives are often 
lacking in the methods of single disciplines. Given the growing constraints on 
resources needed in food production and the complicating new dimensions of glo-
balization, a holistic and systemic methodology is needed to observe and analyze 
complex situations. Although we are building on a long tradition of component 
research, new strategies of investigation and learning are most valuable when they 
are pursued within the perspective of whole systems. Beyond the immediate biological 
and economic questions are longer-term issues involving quality of the environment 
and the social viability of alternative future systems. By blending biological and 
social science methods, agroecology provides a framework to lead students through 
logical steps to plan and evaluate multiple future scenarios and to recommend steps 
to responsible action by their stakeholders in the  fi eld. The serious study of whole 
systems is as rigorous as the study of any of its components, but can be orders of 
magnitude more complicated because of the many factors involved and their mul-
tiple interactions.  

    1.4   Moving from Components into Systems 

 Current academic majors are assigned to convenient subject matter disciplines, 
often in administrative departments, and these are connected to the larger scienti fi c 
community of specialists in science through technical journals, professional societies, 
and annual meetings where results are shared and sometimes debated. The majority 
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of research and teaching has been accomplished over the past century in these 
organizational units. Substantial advances have been made through focused research. 
For example, plant breeding coupled with better management led to the Green 
Revolution; chemical pesticide development helped farmers manage weeds and insects 
in labor-ef fi cient ways; and agricultural engineering research led to ef fi cient irrigation 
through water-saving center pivots or drip systems. We observe that many of the 
easy gains in food production that were made possible by introducing high-yielding 
crop hybrids and varieties, applying chemicals to sensitive pest species, and supplying 
uniform irrigation to thirsty cereals have now been accomplished. In a world with 
increasingly scarce resources for agriculture, an unpredictable climate, negative envi-
ronmental consequences and unexpected emergent properties of some high-tech 
methods, and growing disparities of wealth, education and access to food we  fi nd 
today that the challenges are more complex and far-reaching. Most future problems 
are unlikely to be solved by the methods inherent to single disciplines. 

 From an ecological perspective, biological action can be particularly high in the 
ecotones between disparate systems, along the fencelines and  fi eld boundaries, in 
the interface between forest and  fi eld, and in the small areas between two crops in a 
strip cropping rotation in the  fi eld. We consider it likely that many of the solutions 
to complex problems in the future likewise will come at the interface(s) of two or 
more disciplines. Thus, the emphasis in agroecology has been the blending of bio-
logical and social science methods. A systems perspective allows us to identify the 
positive interactions in crop/animal integrated systems, the complementarities in 
soil biology and economically ef fi cient methods of providing soil fertility, and the 
emergent advantages of local food systems that depend on peri-urban farmland and 
a labor source and market in the nearby community. We are developing a logical 
parallel in experiential learning and have found that agroecology provides a platform 
using integrative educational methods to prepare new professionals to help their 
stakeholders meet future goals. Approaches used in research and in education for 
sustainable agriculture that move the focus from components to systems have been 
reviewed (Francis and Porter  2011  ) , along with strategies for learning about sustain-
able systems (Francis et al.  2011  ) . Section  4  explores this theme in detail, providing 
a basis for transdisciplinary learning to solve the emerging “wicked problems” that 
will face our graduates in the future (Batie  2008  ) .  

    1.5   Experiential Learning by Distance 

 Distance education is becoming a standard component of learning in many universi-
ties, and an option for place-bound students to complete a degree that might be 
otherwise unattainable. At our universities, some students who are resident on campus 
take distance courses as an alternative that is more convenient for work schedules, 
for avoiding other classes with time con fl icts, or for  fi nishing a degree more quickly 
through overloads. Although  fi rst attempts to offer courses by distance involved 
instructors converting existing courses and offering videos by mail of lectures, 
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exercises, and exams, the current potentials for information delivery and interaction 
allow much more sophisticated communication in either synchronous or asynchro-
nous schedules for courses. Instructors have learned by experience that distance 
courses may be created for the best available platform of delivery, rather than just 
converted from an existing lecture course. Research has shown that learning can be 
equally successful in either resident or distance courses (Simonson et al.  2012  ) . 

 How do we design experiential learning as a component of distance courses and 
degree programs? One of our authors completed a M.Sc. degree in Education with 
an option in On-Line Teaching and Learning at California State University – 
Hayward by using distance learning techniques (California State University – 
Hayward  2011  ) . There were ten three-credit courses, all taught by distance. Several 
of the courses involved team projects and hands-on exercises, often completed 
through intensive cooperation by distance with other students. As a  fi nal project in 
the last course, each student planned and delivered a distance course to the other 
students. This is but one example of distance degrees, and these are currently offered 
by hundreds of universities in the United States, Europe, and elsewhere. 

 A prototype  Introductory Agroecology  on-line course has been offered in the 
Nordic region for the last 8 years (Lieblein et al.  2005a  ) . Supervised and conducted 
by instructors from agricultural universities in four countries (Sweden, Norway, 
Denmark, Finland), the 8 week course has a seamless transition each week from one 
instructor to the next. As a case study, a livestock farm in Denmark is available on a 
website and students make virtual “visits” to the farm to meet the farmer, see the 
facilities and  fi elds, assess production as well as economics and marketing, and 
learn about the local environmental and social context in which the farm is embedded. 
Interactive project work with small groups of students provides the social learning 
essential to preparing for future working team environments. Weekly conference 
calls keep instructors in coordination, and the student assignments are available for 
all instructors to read and evaluate. This is one example of how experiential learning 
has been used in agroecology. Section  5  provides a more detailed history of how 
distance learning is evolving in the context of agriculture and food systems, and 
includes numerous examples of relevant and successful programs. We also describe 
a new program currently in the planning stage, an international Ph.D. degree 
curriculum in Agroecology and Capacity-Building that will assemble a roster of inter-
national faculty and provide degree candidates with opportunities for courses, 
advisors, and dissertation research projects in more than 20 major universities in the 
United States, European community, and several African countries.  

    1.6   Focus on Capacity-Building 

 Education in capacity-building is found in universities, special training sections of 
governments and private institutions, and in action groups of non-pro fi t organizations. 
Some have speculated that there is more education and training conducted on the 
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job by private companies than by colleges and universities, although this would be 
dif fi cult to quantify. Much of what specialists learn is on the job, and since learning 
is a continuous process it is obvious that much of the capacity-building potential is 
“learned by doing” in the workplace. However, it appears that there is an important 
gap in professional university programs, with little speci fi c focus on helping to build 
this capacity so that graduates can ‘hit the ground running’ and be better prepared 
to enter the job market capable of quickly acquiring the methods and attitudes they 
will need to succeed. The current plans for a Ph.D. degree program in Agroecology 
and Capacity-Building is one initiative to help  fi ll this void. 

 In 2010, we organized three workshops around the topic of stakeholder integra-
tion into the planning and implementation of learning in agroecology (Lieblein 
et al.  2010a,   b ; Lieblein and Francis  2010  ) . A process of participant interaction with 
experienced agroecology instructors led to a number of practical suggestions on how 
farmer and food system stakeholders can be more closely involved in the education 
agenda. Section  6  describes the history of education in capacity-building, the blending 
of academic training and practical experience, and plans for the future, while Sect.  7  
includes a detailed description of a working model in the Nordic Region where 
students are closely involved with key leaders in rural communities that are interested 
in improving their food systems and increasing the production and consumption of 
local foods.  

    1.7   Working with Non-University Stakeholders 

 Action learning has been described as a strategy to involve students in real-world 
issues, often working with different stakeholder communities in the  fi eld. Such 
engagement functions as a bridge between what is learned in class and what those 
outside the university see as their challenges on the farm and in the community. 
An application of this type of action learning in agroecology has been described by 
Jordan et al.  (  2005  ) . It is highly important, but often dif fi cult to incorporate relevant 
interactions into the  fl ow of activities in the conventional classroom environment, 
although inviting guest speakers, requiring students to do interviews in the commu-
nity, and basing project work on current issues in communities can be introduced 
into class activities. Often budgets and student work obligations preclude scheduling 
much of this learning during the regular semester and during normal class hours. 
Creative options must be sought out and implemented, and participation of the 
clients in setting priorities, organizing collaborative activities, and implementation of 
projects is essential (Lieblein and Francis  2010  ) . 

 One current example of stakeholder-oriented learning is a cooperative project 
between the faculty and students in the Agroecology M.Sc. Program at the 
Norwegian University of Life Sciences (UMB) in Ås, and a national  Økoløft  
(Ecological Lifting) project that has the objective to increase public consumption of 
organic food. It is part of the Norwegian national program that aims to increase 
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production and consumption of organic food to 15% by the year 2020. In four 
participating communities, student teams were invited as part of their  fi eld project 
activities to inquire of farmers about production and of town people about their food 
system goals over the next decade. After assessing the local resource base, investi-
gating processing potentials, and studying the possibilities for local marketing, the 
students developed a series of possible scenarios for the farmers and community 
residents to meet their goals. Thus they pursued what could be called an “open-
ended case” approach (Francis et al.  2009  )  that was cooperative among students, 
instructors and clients in a situation where none of the three participating groups 
knew the correct  fi nal answer but all worked together to explore strategies to 
achieve a future desired situation for the community. The process became even 
more realistic when communities began providing half of the funding for travel and 
accommodation for the student team, a step that raised the level of responsibility 
and accountability for all involved. This and other examples are discussed, along 
with an extended discussion of other types of client-oriented learning in Sect.  7 .  

    1.8   Successful Models in Norway, France, and the United States 

 Experiential learning has been at the heart of a semester-long agroecology course 
at UMB in Norway for more than a decade (Lieblein et al.  2005b,   2007  )  and in a 
cooperative multi-state agroecology travel course in the U.S. Midwest over a similar 
time frame (Wiedenhoeft et al.  2003  ) . A comparable travel learning course with 
similar objectives has been offered since 2006 in the U.S. Paci fi c Northwest and a 
semester-long course schedule with some components built on the experiential, 
 fi eld-oriented model is offered in autumn semesters at the Institut Supérieur de 
l’Agriculture Rhône-Alpes [ISARA] in Lyon, a private university that is part of the 
Fédération des Écoles Supérieures d’Ingénieurs en Agriculture [FESIA] consortium 
in France. The semester in France is one component of a 2-year double degree program 
based on cooperation between UMB and ISARA. 

 The antecedents of these courses included much experience of the instructors 
from a range of perspectives, including university, non-pro fi t, international research 
center, and consulting roles in a number of countries. Their empirical experience 
was put to use in designing a series of Ph.D. courses in farming systems and food 
systems in Norway from 1995 to 1997 (Lieblein et al.  1999  ) . Development of the 
M.Sc. program in agroecology in Norway began with a prototype in 1999, and now 
attracts 25 students each year during the  fi rst semester in a 2-year curriculum, and 
these students enroll in a stand-alone, semester-long course. The autumn semester 
courses in Lyon were initiated in 2005, and then integrated into a double diploma 
program with UMB which started in 2007 (A. Wezel, personal communication; 
  www.agroecos.fr    ). A M.Sc. program similar to the one in Norway was initiated at 
the SLU campus “Alnarp” near Lund, Sweden, in 2010. Two additional programs 

http://www.agroecos.fr
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are now offered, one at Uganda Martyrs’ University and another at Makele University 
in Ethiopia. Section  8  describes these successful models of experiential learning, 
as well as contemporary initiatives by other universities.  

    1.9   Challenges in Implementation 

 The highly practical and inherent problems that we face in a conventional university 
in moving toward greater integration of experiential learning into our courses include 
available time and student schedules,  fi nancial resources for mobility of students and 
faculty, infrastructural needs, accessibility of clients outside the university to partici-
pate in the educational process, and a certain level of inertia and tradition that infuses 
the current courses and curriculum. At the University of Nebraska students normally 
take three to  fi ve courses each semester, and over 80% work on at least one job on 
campus, in the community, or on the farm. Such schedules make it nearly impossible 
to organize anything academic/experiential with extended time needs during the 
normal school day, after regular hours, or on weekends. With budgets limited and 
many instructors already teaching extra courses or sections on an overload basis, 
there is little  fl exibility to add faculty or identify resources to move students off 
campus to experiential learning sites. At least as important as these impediments is 
the tradition surrounding lectures, theory, and laboratories on campus, and the inertia 
to some extent in making change of any type. To be sure, there are innovative instruc-
tors who continue to  fi ne tune their communication and exercises beyond the lecture 
and rote lab procedures, but all these constraints weigh heavily against innovation in 
experiential learning outside of campus. 

 In the Agroecology M.Sc. autumn course in farming and food systems in Norway, 
the students take only this one course. Similar academic structures are found in other 
places, for example the quarter-long classes at Evergreen State College in Olympia, 
Washington (United States) where students enroll in a single course (called a 
program). Such a class structure allows for more innovation, such as scheduling  fi eld 
trips for several days to a week at a time without interrupting other courses. Student 
work obligations are another issue that needs to be overcome. Assignment of 
resources for mobility is a question of priorities. There is the option to charge an 
additional “activity fee” over and above the listed tuition and fees for a semester 
or quarter. Some engineering and geology programs receive special funding from 
industry to  fi nance  fi eld activities. In Norway, the students in the autumn course 
receive part of their cost compensation for housing and transportation from the com-
munities in which they work and learn, similar to a paid internship. Most instructors 
who become immersed in experiential learning are so committed to the concept and 
its results that they often volunteer to take on overload assignments, or invest per-
sonal resources. In Sect.  9  we explore some of these options in more detail, and 
examine how some creative alternatives are more feasible in small, liberal arts col-
leges than in large, research-oriented major universities, including the land grant 
institutions in the United States and the national agricultural universities in Europe.  
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    1.10   Future Learning Landscapes 

 Over a decade ago, we presented three conceptual, structural models of agricultural 
universities that represented (1) the current norm, (2) a transition structure we called 
an integrative university, and (3) a future active learning university (Lieblein et al.  2000  ) . 
These are reproduced in Sect.  10  to help illustrate the concluding remarks and 
visions on future learning landscapes. Still today, some of the innovations published 
in 2000 ring true to those who are beginning to restructure their ideas about learning 
and curricula, one class session or course at a time. Figures  9 ,  10 , and  11  are accom-
panied by discussion of their components, and especially about the integration of 
future thinking and activities that, in fact, embody much of what is described through 
this review. 

 In the Agroecology M.Sc. program in Norway, we have conceptualized the learn-
ing process as following a “learning ladder” that illustrates the need for skills, for 
theory linked with knowledge, for practical experience where these are applied, 
for visioning an improved future situation based on the previous three steps, and 
 fi nally for responsible action (Lieblein et al.  2007  ) . These steps on the ladder are 
shown in Fig.  7 , and described in more detail in that section. 

 The experiential learning strategy we follow in several agroecology programs is to 
enter the learning landscape at the middle step of the ladder, exploring, rather than at 
the bottom steps where most university courses begin with training and memorizing. 
In working with European, United States, and other students over the past decade, we 
have observed that they are much more highly motivated when they enter the program 
on a step where their previous experience is immediately put to use, where they can 
build on their own and on fellow student capacities, and where they clearly see the 
goal as working toward an improved future situation. The largest motivator is the 
immediate introduction of the long-term goal of responsible action, the bridging of 
what is often a large gap in education between knowing and doing (Lieblein and 
Francis  2007  ) . 

 With this introduction into experiential learning, including a brief look at the 
history of the concept and its applications, we now expand the topics in each section 
to provide building blocks for an in-depth understanding of the literature as well as 
the important recent applications in guiding students on a practical journey through the 
learning landscape. Although many of our examples come from agroecology, we 
consider this path a logical one for other applied disciplines in agriculture and 
development, wherever students are preparing to deal with complexity and uncer-
tainty in their future employment.   

    2   Historical Precedents for Experiential Learning 

 We are all familiar with the videos of lion and tiger cubs playing at stalking each 
other in preparation for adult lives as hunters and providers, and how their parents 
guide the process while young ones follow along. A recent observation by our editor 
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showed crows exhibiting a similar learning behavior for feeding: “I was watching a 
pair of parental crows this morning, with their offspring. Each adult would search 
for examples of a foraging opportunity and then call (using a cooing sound) to its 
offspring. The young  fl edgling would ‘run’ to join its parent, and the parent would 
then point out the targeted objective (by tapping its beak repeatedly on the target) 
and the method of overturning a leaf or scraping off a carcass from the sidewalk to 
acquire the object. Although the latter was easiest, it took a little time to learn to 
discard the leaf as a non-object. Nevertheless, it only took minutes to learn…learning 
by doing” (W.B. Campbell, personal communication, 11 September 2011; for further 
information on the culture and language of crows, see   http://www.crows.net/index.
html    , accessed 11 September 2011). What we observe in ourselves appears to be 
common in the animal kingdom. 

 Especially in academia it is useful to keep in mind the historical insight that expe-
riential education in people did not begin with John Dewey at the University of 
Chicago and Columbia University. A recent paper by Richard Green and colleagues 
(Green et al.  2010  )  reports for the  fi rst time the Neanderthal genome, with a conclu-
sion that a portion of the genetic complement of these early hominid people was 
identical to other Eurasians who co-habited the continent for a time. Similarities of 
some aspects of the culture of these people to our early selves were described with 
incredible clarity and imagination in the  fi rst novel of the “Earth’s Children” series by 
anthropologist and popular author Jean Auel  (  1980  ) ;  Clan of the Cave Bear  was an 
astounding re-creation of the lives and culture of a Neanderthal clan in Central Europe 
about 25,000 years ago. This book is a novel to be sure, along with the rest of the 
series on Cro-Magnon culture, but one created on a foundation of sound archeological 
and anthropological research, and telling stories is an effective strategy for learning. 
To many of us this  fi ctional account opened a window, albeit with a necessarily 
shadowy and obviously speculative view, on a long unknown part of our history. 

 Most likely without a clearly spoken language, rather through small sounds and 
gestures, information and culture were transmitted from one generation to the next. 
Young people learned by doing. The behavior patterns of animals used for food 
were observed and learned, and this information was employed mostly by male 
members of the clan to increase success of the hunt and assure a protein supply. 
Nutritious plants and plant parts such as seeds or roots were gathered for storage or 
immediate preparation, mostly by females of the clan, assuring a balanced food sup-
ply, medicines, and some security through winter. Such activities certainly involved 
learning with the hands, but involving the head and the heart as described for sys-
tems action education in the next section. Archeological evidence assures us through 
discoveries of animal bones and plant seeds that both animal and plant materials 
were essential to the diverse diets of this early hominid race. 

 Our Cro-Magnon ancestors continued this type of hands-on, experiential education. 
Without formal activities or infrastructure for what we today call education, these early 
people passed the accumulated wisdom about hunting and gathering on to their 
children. Everyone learned by doing. It was not until the advent of organized agriculture, 
perhaps 10,000 years BCE [Before Common Era], when there was enough surplus 
produced by some people to allow others to specialize in activities other than primary 

http://www.crows.net/index.html
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food production, that villages and larger organized societies began to emerge and 
with them the roles of some people as teachers or indoctrinators. 

 By the time of the Industrial Revolution, strict control methods and rote memori-
zation had become the norm in both children’s and higher education. In the United 
States we celebrate this history with student visits for 1 day to century-old school-
houses where they copy on slates what the teacher writes on the board, practice 
recitations as a group, and eat a typical lunch carried in a folded scarf. It is a useful 
lesson in how things once were on the prairie. Yet this model has continued to some 
extent into modern times, with emphasis on note-taking, memorization-based 
examinations, and routine group project reports using PowerPoint ®  as the normal 
educational presentations by students as well as by the educators who teach them. 

 Before moving to speci fi c contributions of some in fl uential thinkers in the area 
of education, it is useful to explore the context into which these ideas are being 
applied. Turning history on its head, the idea of “experiential” learning has become 
something new and innovative – in fact it is attracting study and impacting instruction. 
For some current educators, integrating experiences into their teaching seems only 
necessary when teaching “hands-on” subjects, often conscripted to labs and highly 
controlled classroom activities. However, we have found “hands-on and minds-on” 
practical methods widely applicable to study farming and food systems, with student 
teams interacting directly with stakeholders as they explore the broad ecology of 
food systems. 

 Because of long exposure to less liberal learning methods, students often have 
dif fi culty at  fi rst adapting to the open-ended case approach where they in fact must 
design their own methods and take responsibility for the results. But the long-term 
genetic connection to ancient learning methods and integration into social learning 
groups traced back to our ancestors has been alive and well in apprenticeship programs 
to learn the trades, and we can reestablish a similar deep connection into academic 
programs in order to integrate new learning into our past experiences. One could even 
suggest that our own evolution has led to some “hard wiring” that predisposes us to 
embrace experiential learning as preferable to memorizing facts out of context. 

 Challenges to the effectiveness of learning by memorization have stimulated the 
development of several important alternative learning theories, and their translation 
into teaching strategies that involve greater initiative and individual participation by 
students (Schunk  2008  ) . Recognizing that much of human educational history over 
10,000 years re fl ects a reliance on hands-on experience, practical learning from 
mentors in the  fi eld and forest, and just-in-time learning by trial and error can help 
explain why our species is perhaps “genetically predisposed” to learn by doing. 
When this approach is drastically altered to rely on lectures, often without real-world 
context as in many conventional courses, it should not be surprising that many 
students fail to learn what they are being taught. 

 The  fi eld of agroecology lends itself well to activity-based learning, and often its 
educators organize  fi eld trips and other activities. But many of today’s instructors 
who use constructivist or active learning methods are not well acquainted with the 
beginnings and past century of experience with these methods. Teachers may use 
these methods with a natural sense of the value of “hands-on” activities, but often 
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are not motivated to explore the literature or realize the depth of theory associated 
with the  fi eld. Too often “experiential” learning is equated with a farm  fi eld trip 
or other visit to an outside facility, as examples rather than as openings for further 
learning. The educator needs to carefully plan these sessions, so that structure, goals 
and re fl ection will maximize potential impacts on students’ integration of new ideas 
and experiences into their mental frameworks. For those who are interested, it can 
be helpful to examine past thinkers in the  fi eld and their contributions to associated 
theories, as well as to examine how agroecology and other such practical arenas are 
better suited to integrating those theories into educational planning and execution. 

 Even with its extensive informal history, the study of experiential education in 
modern times is actually a young  fi eld; many times its thinking and theories, as its 
practitioners, exist in their own world of ideas and methodologies as well as research. 
Agroecology, among many practical  fi elds, integrates work-study and internship 
programs, as well as  fi eld trips and labs, into classroom-based learning, and we have 
found many more opportunities for true experiential learning to be introduced into 
such programs (   Francis et al.  2011 ; Østergaard et al.  2010 ; Lieblein et al.  2005b  ) . 
In order to do so, it is useful to learn from key resources in the literature to add 
theory, depth and value to our empirical teaching experiences. When agroecology is 
de fi ned as the study of the ecology of food systems, education in this broad disci-
pline embraces the production, economic, environmental, and social complexity of 
this vital sector of human activity and requires careful design of educational strate-
gies (Francis et al.  2003  ) . Within such a transdisciplinary  fi eld of study, there are 
creative opportunities for students to learn by doing, by experimenting, by re fl ecting 
and by problem-solving in a real-world context. 

 This section enriches our current understanding of current and potential experien-
tial learning options in agroecology by examining the historical context of learning 
in general. We ask, what is education for? What is the role of lectures versus expe-
riential exploration? The contributions of John Dewey, Kurt Hahn, Paulo Freire, and 
David Kolb all serve to inform modern organization of experiential learning, and 
those connected with examples of activities used by groups currently integrating 
such strategies into agroecology education. The impacts of these historical aca-
demic and philosophical thinkers include the meanings and value of experience and 
re fl ection, and how the educational goals of an agroecology program can be met 
when educators and students engage in carefully designed and shared learning 
activities. Including modern-day programs in this review can promote the transla-
tion of theory and research in experiential education into practice, and an emergent 
property is to spur ideas for evaluating the outcomes of such programs now and in 
the future. The overall goal is to explore how experiential education in agroecology, 
by building on foundational experiential practices in other  fi elds, can meet the 
challenges of a complex future for agriculture and food systems, with uncertainty 
surrounding resource availability and climate variability. It is useful to observe that 
much of our current academic tradition has been strongly impacted by several highly 
in fl uential educators and researchers who recognized the importance of experiential 
learning to meet these challenges. The historical literature was reviewed recently by 
Moncure and Francis  (  2011  ) . 
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    2.1   Research and Writing of John Dewey 

 In the midst of the Industrial Revolution, when the form of education was still strongly 
in fl uenced by the hierarchical structure of the church, John Dewey emerged as the 
founding researcher and most in fl uential early advocate of experiential education 
(Itin  1999 ; Katula and Threnhauser  1999 ; Carver  1996,   1997 ; Trigg and Balliet  1997 ; 
Hopkins  1994  ) . He was in fl uenced by the late nineteenth century connection between 
philosophy and psychology, during which time researchers and teachers in philoso-
phy generally taught young people through this single lens. Even working within a 
highly theoretical framework, Dewey focused strongly throughout his career on 
pragmatism, and “argued that thinking and acting should be considered as one coher-
ent entity and not as separate endeavors” (Null  2000  ) . He pointed to the importance 
of thinking, analysis, and evaluation rather than studying to pass a test. Concerned 
with producing well-prepared and effective young United States citizens, and in 
alignment with the progressive education movement, Dewey asserted that “education 
was … the central part of preparation for participation in a community” (Itin  1999  ) . 
In considering which of the many possible experiences to approach with a given 
student or group of students, Dewey considered both the experience itself and the 
structure necessary to make that experience a tool for learning. In  Experience and 
Education  (Dewey  1977  ) , he addressed this dual responsibility, as well as the situa-
tion presented by traditional school subject matter now as then: instructors base their 
choices of educational materials on what has succeeded in past situations and with 
past students, without considering the needs of the students with whom they are pres-
ently working. Dewey found that “the material to be learned (in typical learning 
settings) was settled upon outside the present life experience of the learner” (Dewey 
 1977  ) , and asserted that subject matter should begin in each student’s present situa-
tion. In this way of thinking, new learning experiences or knowledge are built into a 
student’s past experience base which then become integral to their lived knowledge. 
Østergaard et al.  (  2010  )  describe how, in ongoing agroecology learning experiences, 
we start each new student group with a shared farm experience. In addition to helping 
the farmer and creating a common context for the group, added value can emerge 
from creative student imaginations. One group on a farm in Norway in 2010 spent a 
day stacking  fi rewood, super fi cially a dull activity once the  fi rst cord is in place. Yet 
students launched into discussions of renewable energy resources on the farm, how 
to add value to this internal resource, and the global energy crises and the extent to 
which  fi rewood would solve some current challenges. 

 Dewey wrote that the most important connections would be those discovered 
and/or constructed by the students themselves: “The way out of scholastic systems 
that made the past an end in itself is to make acquaintance with the past as a means 
of understanding the present” (Dewey  1977  ) . He proposed a dialectical process of 
learning, “integrating experience and concepts, observations and action, learning 
and being taught” (Katula and Threnhauser  1999  ) . This process depends on a 
 fl uid relationship between thought and action; Dewey’s view was that “philosophers 
derived valid assertions only through the translation of their ideas into practice” 
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(Null  2000  ) . Dewey put this into practice in his laboratory school at the University 
of Chicago, where shared experiences led to learning for students, but also for 
teachers, as they explored together. In current agroecology application, we use 
“open-ended cases” – learning situations in which answers are not known by farm-
ers, instructors, or students – where all are searching together to derive relevant 
questions and design potential scenarios for the future (Sect.  6.4 ). 

 Dewey emphasized the importance, especially in this recursive learning model, 
of the educator’s plan for both experience and re fl ection. Dewey’s “principle of 
interaction” de fi nes experience as a “result of the interaction between the student and 
the environment” (Carver  1997  ) . His “principle of continuity” builds on the initial 
experience, where it “both takes up something from those which have gone before 
and modi fi es in some way the quality of those which come after” (Dewey  1977  ) . 
In this way, those experiences that are re fl ected upon and found to support, enrich 
or challenge the learner’s current thinking are integrated into the whole of the 
student’s life, and cannot therefore be viewed singly or in isolation from other 
experiences or perspectives, even those in the student’s future. Learning in context, 
the modern term, attends to both this temporal consideration and the eminence of 
academic, personal, or social learning. We consider this to be an essential part of 
phenomenon-based learning (Østergaard et al.  2010  ) . 

 Holistic learning is explored by Carver  (  1997  ) , who built on Dewey’s foundation 
considering the educational value of both formal and informal lessons learned 
through experience: the value is based on “not only the explicit curriculum but also 
the lessons people acquire by participating in activities … lessons acquired collater-
ally as well as formal curriculum are the substance of students’ learning.” The past 
experiences of students – as well as their feelings about those past experiences and 
the meanings they have assigned to them – in fl uence the potential learning value of 
the present situation, no matter how thoroughly planned by the educator. Habit 
itself, which is often carried out unconsciously, can positively and negatively impact 
the learning experience. Dewey emphasized the differences “between habit, ‘the 
great  fl ywheel of society’ that enables society to function predictably when faced 
with recurring challenges, and the habit that tyrannically traps us into behaving 
in a particular way without thinking of alternatives” (Beard and Wilson  2002  ) . 
This unthinking and unfortunate type of habit has been recently described by Barker 
 (  2001  )  as “paradigm paralysis,” in which certainty prevents the mind from opening 
to new possibilities. These cultural and psychological in fl uences were in Dewey’s 
day, as now, generally not explicitly considered when designing learning experiences. 
Taking on such in fl uences opens new possibilities to support students’ exploration 
of not only alternative habits, but also alternative futures, and the concrete planning 
necessary to make those futures real. As discussed later, Fig.  7  illustrates a  learning 
ladder  that summarizes the learning process (Lieblein et al.  2007  ) . In order to be 
able to work with students in this way, we must understand and incorporate into our 
planning those students’ habits of learning, often highly in fl uenced by their less 
open-ended prior educational experiences. 

 The second essential element to experiential learning, according to Dewey and 
central to the  fi eld, is what could be de fi ned as thinking combined with action in 
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experience: re fl ection. In fact, experiential educators are quick to caution that 
success in experiential situations cannot happen with experience alone; re fl ection 
must be an explicit part of the process (Brooks-Harris and Stock-Ward  1999 ; 
Itin  1999 ; Raffan and Barrett  1989 ; Stremba  1989 ; Kolb  1984  ) . It may seem rea-
sonable to simply insert a re fl ective assignment after each activity. However, re fl ection 
can actually occur at any point during a learning experience. In some cases, re fl ection 
is quite valuable at the beginning of an exercise, laying the groundwork for later 
learning by helping students examine their current framework and knowledge base, 
and prompting memories of past experiences (Brooks-Harris and Stock-Ward  1999  ) . 
The more common type of re fl ection, happening right after an experience, helps 
students assimilate the experience into their working knowledge, and reconstruct 
their theoretical understanding of pertinent content related to their experience. Here 
we describe re fl ection in our agroecology classes. 

 It can be especially bene fi cial for educators to structure learners’ re fl ection in an 
ongoing or recursive process, rather than in one, often  fi nal, activity. In this format, 
students are given a structure within which to practice a more continuous manner of 
re fl ection, and have the opportunity to experience more than one type of re fl ection, 
especially both group and individual re fl ections. While individual re fl ection often 
takes the form of written or art-based journal entries, group or pair re fl ection can take 
many forms, including discussion or debate, sharing of written work, role play, 
shared art work, or rich pictures of a farm or community situation. 

 Dewey’s classic de fi nition of re fl ection, while focused on the intellectual rather 
than the emotive, has formed the basis for re fl ection in use to this day: “active, per-
sistent and careful consideration of any belief or supposed form of knowledge in the 
light of the grounds that support it and further conclusions to which it leads…it 
includes a conscious and voluntary effort to establish belief upon a  fi rm basis of 
evidence and rationality” (in Beard and Wilson  2002  ) . We consider re fl ecting on 
one’s action as central to learning in connection with experiences.  

    2.2   Outdoor Education and Kurt Hahn 

 For many, Kurt Hahn, the creator of Outward Bound, is the most well known and 
even most important contributor to the tenets of experiential education. The idea of 
experiential education as consisting of mostly ropes courses, survival challenges, and 
other outdoor learning experiences is related to the spectacular success of Outward 
Bound and its focus on the outdoors. Hahn created the principles that would later 
inform Outward Bound, now known as the Seven Laws of Salem  (  Salem School n.d.  ) , 
to guide his  fi rst school in Germany in 1930:

   Give children opportunities for self-discovery  • 
  Make the children meet with triumph and defeat  • 
  Give the children the opportunity of self-effacement in the common cause  • 
  Provide periods of silence  • 
  Train the imagination  • 
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  Make games important but not predominant  • 
  Free the sons of the wealthy and powerful from the enervating sense of privilege.    • 

 Although Hahn’s  fi rst school taught teens, those same principles are quite appli-
cable to higher education. For agroecology, bringing the theories of the classroom 
into the outdoors and testing them by interacting directly with farmers and people 
in communities are especially important. Thus Hahn’s approach to learning dove-
tails nicely with the needs of agroecology educators, whose goal is to help stu-
dents connect with real problems in the real world. Hahn’s experiences with 
conventional classroom education in Germany and England, and his belief in the 
importance of helping young people to “speak their convictions” (Smith  2001  )  led 
to his conviction that a different educational approach was necessary to encourage 
true learning in his students: “Concerned that society was crumbling, he designed 
Outward Bound to ‘protect youth against a diseased civilization’ in which there 
existed a lack of ‘care and skill’, ‘enterprise and adventure’, and ‘compassion’” 
(Carver  1997  ) . Over time, these goals and the outdoor experiences proposed by 
Hahn have provided the foundations of what today is often termed “wilderness 
education” – the most widely recognized form of experiential education. Agroecology 
educators build on those same foundations by integrating on-farm or community 
problem-solving with re fl ections on the ethics and values inherent in both those 
problems and their potential solutions (Lieblein et al.  2007  ) . 

 Agroecology experiential learning can follow Hahn’s own methods as we plan 
structured and challenging experiences for and with our students, keeping in mind 
his stated goals for education and his methods of reaching those goals. In this way we 
can emulate his belief that the “foremost task of education [is] to ensure the survival 
of these qualities: an enterprising curiosity, an undefeatable spirit, tenacity in pur-
suit, readiness for sensible self-denial, and above all, compassion” (HIOBS  1990  ) . 
James  (  1995  )  outlines Hahn’s “four central elements … to education”:

   Using a ‘training plan’ where students contract around speci fi c personal goals • 
and a code of responsibility  
  Structuring the use of time to gently impel students into action  • 
  Placing dif fi cult challenges before students that involve a perceived level of risk • 
and adventure  
  Using the group to mirror a mini-community with shared experiences to help • 
them begin to work together.    

 Even when students’ experiences are less physically challenging than those cen-
tral to the Outward Bound philosophy, placing students in intellectually and socially 
challenging situations, including those that expose them to differing cultural norms, 
perspectives and ways of thinking are directly re fl ected by Hahn’s tenets above. 
Open-ended case studies, especially working in contexts and considering problems 
that the students and their teachers, will not easily solve will challenge the students’ 
ways of looking at the world (Francis et al.  2009  ) . 

 These holistic learning goals, undergirding experiences that consider the learner 
“as thinking, feeling, physical, emotional, spiritual and social beings” (Carver  1996  ) , 
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also give students part of the teaching role, recognizing that they bring much to the 
learning community’s prior and current experiences and may have very unique and 
valuable insights to share during re fl ections and within the larger context of the 
program. Hahn’s original goals set down in the early 1930s still in fl uence today’s 
experiential learning values: “caring, compassion, communication, critical thinking, 
respect for self and others, individuality and responsibility” (Carver  1996  ) .  

    2.3   Social Change and Paolo Freire 

 Paolo Freire, often best known for his critical philosophy of education, has had a 
strong in fl uence on the more speci fi c realm of experiential education. This “Brazilian 
educator whose theory of adult education [was] set within a larger framework of 
radical social change” (Merriam  1987  )  developed in the early 1970s the “theory of 
conscientization” in an effort to help all people examine themselves, others and 
their cultural habits and systems. His hopes were to bring to the forefront social 
issues that may never before have been examined even by the people that were most 
negatively impacted by those habits, to help them see the alternatives available to 
them, and to strive toward those new ways of thinking. Freire was especially inter-
ested in examining educational constructs for their power to impact all members of 
a society (Freire  1973  ) . As summarized by Burbules and Berk  (  1999  ) , “Freedom, 
for Freire, begins with the recognition of a system of oppressive relations, and one’s 
own place in that system. The task of critical pedagogy is to bring members of an 
oppressed group to a critical consciousness of their situation as a beginning point 
of their liberatory  praxis . Changes in consciousness and concrete action are linked.” 
It is especially relevant to our agroecology curriculum to include reference to the 
work of Freire because he epitomizes the search for social relevance and concern for 
equity of bene fi ts from research and education, a dimension missing from most 
writings on the design of practical learning. 

 Praxis is a key concept for experiential educators, including those in agroecology. 
Freire de fi ned this idea as “the authentic union of action and re fl ection” (Burbules 
and Berk  1999  ) . In alignment with Dewey, Freire made the importance of individual 
experience and meaning-making explicit: “to attend to the experience of people is 
to empower them, to give them a voice, to challenge and disrupt established arrange-
ments, to engage in dialogue and thus to evoke what Paulo Freire called ‘generative 
themes’ that point to change and reconstruction, whether in a classroom or in a 
society” (Hopkins  1994  ) . This realization of the importance of agency – the ability 
of people to act independently and make their own choices – elevates the personal 
experience from merely important to vital in the formation of an independent thinker 
and powerful member of a community. Further, Freire insisted that when people 
have things done for (or to) them, or even do things for (or to) others, in either case 
the humanity of those people is diminished (Claus and Ogden  1999  ) . It is in work-
ing together that groups of people can all achieve the shared sense of agency that 
lifts up both individuals and cultures, and works against power differentials. 
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This important aspect of experiential learning: working with others, rather than 
doing for them, has become more discussed in recent years, especially in programs 
that focus on helping others solve problems or doing “service learning” assignments 
outside of students’ own communities. This consideration is vitally important when 
planning and executing open-ended cases in agroecology; the farmer and the student 
must both come to the program from a position of value rather than be unconsciously 
depicted as only receiving a handout.  

    2.4   Learning Cycle of David Kolb 

 Our  fi nal historical  fi gure, cognitive scientist David Kolb, is most well known in 
higher education. Kolb expanded on Dewey’s work, hoping “to change the educa-
tional environment in this country [U.S.] to meet the needs of the new populations 
entering higher education: non-traditional students, minorities, and the poor, whose 
concrete experiences and socialization have not prepared them for traditional text-
book approaches to learning” (Katula and Threnhauser  1999  ) . Kolb’s work aligns 
with Dewey’s not least in the idea of individualized learning approaches, which 
“allow for the development of a community-based body of knowledge to be construed 
from the multiplicity of experiences brought into the contemporary classroom” 
(Katula and Threnhauser  1999  ) . 

 Kolb is most well known for his experiential learning model, developed in 1975, 
and shown in some detail in Fig.  6  (Kolb  1984  ) . This now-famous model is often 
divided into a circle, though the  fi rst descriptions of the learning cycle were as a 
spiral (Smith  2001  ) . Typically the cycle begins with a  concrete experience , then 
moves through  observation and re fl ection ,  forming abstract concepts , and  testing in 
new situations , or experimentation (Kolb  1984  ) . “Knowledge results from the com-
bination of grasping experience (concrete and experimental) and transforming it 
(conceptualization and re fl ection) … for Kolb, learning actually begins with experi-
ence” (Katula and Threnhauser  1999  ) . In agroecology, we often begin our class with 
a shared farm experience, which can then naturally lead to the other portions of the 
cycle (Lieblein et al.  2007  ) . Kolb describes his experiential learning cycle as con-
nected with work-school relationships:

  The experiential learning model pursues a framework for examining and strengthening the 
critical linkages among education, work, and personal development. It offers a system of 
competencies for describing job demands and corresponding educational objectives and 
emphasizes the critical linkages that can be developed between the classroom and the ‘real 
world’ with experiential learning methods. It pictures the workplace as a learning environ-
ment that can enhance and supplement formal education and can foster personal development 
through meaningful work and career development opportunities (Kolb  1984  ) .   

 Seen through this lens, experiential learning activities and programs can provide 
invaluable experience for the student and professional alike, connecting the “work” 
and “study” worlds so strongly that learners’ learning experiences are their work, 
and  vice versa . For Kolb, life is study, work is life, and to attempt to separate the two 
is to ignore the natural learning tendencies of all students. 
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 Kolb’s experiential learning cycle seems to provide a lightning rod for critique as 
a model: many educational theorists and teachers  fi nd it to be useful and practical as 
a planning tool, while others have challenged its validity (Miettinen  2000 ; Askew and 
Carnell  1998 ; Holman et al.  1997 ; Hopkins  1994 ; Anderson  1988  ) . In balance, we 
observe that Kolb’s experiential learning cycle has in fl uenced many programs in 
secondary and higher education, as well as professional and continuing education 
programs throughout the United States and elsewhere. It is an important  fi xture in 
our planning for and re fl ection about agroecology courses in the Nordic Region 
 (  Lieblein et al. 2010a  ) .  

    2.5   Other Historical In fl uences 

 The second half of the twentieth century saw the rise of many experiential learning 
programs, both in formal institutions and informal learning scenarios. Increasing 
interest in United States humanitarian presence in areas across the globe spurred gov-
ernment programs that would train “citizens of the world who could work in the world 
through venues such as the Peace Corps and Volunteers in Service to America [VISTA]” 
(Katula and Threnhauser  1999  ) , as well as others such as the Swedish International 
Development Cooperation Agency [SIDA], the Danish International Development 
Agency [DANIDA], and the German Agency for International Cooperation [GIZ]. 
Study-abroad programs, which had existed in many forms for decades, became more 
popular in the late twentieth century and continue to this day, encouraging learners to 
expand their perspectives through guided and structured experiences. 

 Such study-abroad programs, as well as internships and cooperative learning 
experiences, service learning projects, and other  fi eld experiences have recently 
been better supported by organizations dedicated to accountability and practical 
experience in secondary and higher education programs. In fact, the American 
Association of Higher Education (AAHE) has itself joined this effort. In 1995 the 
chair of the board of directors, Helen Astin, recognized the need of higher education 
institutions to “connect our research, teaching, and service to the needs of the com-
munities and society at large” (Katula and Threnhauser  1999  ) . The organization has 
continued to support this cause, for example through their 21-volume monograph 
series on service learning  (  AAHEA n.d.  ) . 

 The National Society for Experiential Education (NSEE) and the Association for 
Experiential Education (AEE) both focus speci fi cally on the promotion and support 
of experiential education. Rather than limit their interest to higher education, these 
two organizations work with students of all ages and disciplines. In 1998, the NSEE 
established its principles of good practice in order to “facilitate experiential educa-
tion’s goal of integrating the classroom and the out-of-classroom experience” 
(NSEE 1998, in Katula and Threnhauser  1999  ) . Both the NSEE and AEE offer 
resources, collaboration, and consulting services to educators, and the AEE has also 
developed an accreditation for adventure programs. 
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 Throughout the last century, the in fl uence of historical theorists and those 
organizing practical applications of experiential learning created a new  fi eld dedi-
cated to individuality, strengthening community, and experience. Philosophers 
and practitioners are cited today by experiential researchers and educators who are 
addressing the challenges of contemporary issues, including the never-ending ques-
tions surrounding de fi nition of experiential education, experience, and sustainability. 
Grounded in the ideas of Dewey, Hahn, Freire, Kolb, and others, plus the practical 
applications in the Peace Corps and now in educational programs in agroecology 
and active learning, a clearer picture of the potentials of experiential education is 
emerging. 

 In the  fi eld of agroecology, we recognize that development of competencies in 
systems observation, analysis and evaluation is vital in a time when the need for 
systems thinkers is growing and challenges facing humanity become more complex. 
Through experiential immersion in the current context and reality of the farm and 
community, connected with re fl ection building on experiences, each student can 
bring their skills to a team that is becoming prepared to deal with uncertainty and 
risk, with complexity, and with multi-objective client groups where the challenges are 
not simple and may be revealed through continuous interaction with the clients and 
the local biological, economic, and social environment. The phenomenological 
approach is clearly within the realm of Dewey’s experience-based learning, and the 
strategy can be understood by study of the steps of Kolb’s learning cycle. Social 
implications of various development strategies and the in fl uence of the political 
and power structure of the community and of society are better understood when 
viewed through the lens of Freire’s perspective on democracy and equity and how 
they impact decision-making.   

    3   Theoretical Foundation for Systems Action Education 

 Experiential learning activities in agroecology build on a practical theory that guides 
systems action education (SAE) in agriculture and food systems (Jordan et al.  2008  ) . 
Although our team’s experience is principally with upper division undergraduates 
and Master of Science students, this learning strategy could be valuable for agricul-
tural and other applied education at all levels. As a method to inform the design of 
curricula, it has proven useful in guiding and assisting learners in gaining special 
orientation and practical capabilities that appear crucial to management, steward-
ship and sustainable development of agriculture. We de fi ne SAE as a system of 
education that engages the ‘hands, hearts and heads’ of learners in meaningful and 
ongoing learning experiences through active engagement with agriculture and related 
food, water, energy and land systems. Students are placed in learning situations that 
require integration of cognitive, physical, ethical and even spiritual challenges to 
make sense and meaning of their  fi rst-hand experiences with farmers and with food 
system stakeholders. One example is the popular exchange program that helps 
young people learn about other cultures (e.g. States’ 4-H  2011  ) . 
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 The learning landscapes through which we guide our students provide opportunities 
to engage in conversations both disturbing and hopeful. We posit that such experi-
ences will inspire certain pathways of cognitive development that are not catalyzed 
by more traditional agricultural classes, courses, and curricula. Such development 
may be necessary to achieve the inclinations, viewpoints, capacities and skills needed 
in a new and creative generation of agriculturalists. This section on the theory 
supporting SAE begins with an outline of what we consider the major overarching 
challenge facing contemporary agriculture – a systemic ‘up-scaling’ of thought and 
action toward long-term resource ef fi ciency, sustainability, and equity of bene fi ts. 
We then describe new and modi fi ed institutions that appear well-organized to meet 
this challenge. The section outlines capabilities that we believe students must gain to 
participate effectively in these institutions. Finally we present a pedagogy of SAE 
that will enable learners to deal effectively with the uncertainty and dynamic change 
that will prevail in future agriculture. 

    3.1   Challenges to Our Life-Support Systems 

 All human activity is dependent on physical life-support systems – food, water, 
energy, land – that together constitute our environment. Mounting evidence indi-
cates that these systems are seriously threatened by a scale and intensity of human 
activity that currently appropriates half of all primary photosynthetic productivity 
for support of a single species, humans, and by the resulting dynamics of the earth 
system as exempli fi ed by climate change. Consequently, the stewardship of life-
support systems is one of the most pressing challenges we face in the twenty- fi rst 
century. Agriculture is most closely associated with ‘food systems’, but in fact sits 
at the nexus of multiple life-support systems and is strongly and reciprocally coupled 
to many of them. Arguably, the most pressing contemporary issues and opportuni-
ties in the management and development of agriculture involve interplay between 
agriculture and the essential and interacting life-support systems within which it 
must function. 

 To better address this interplay, it is widely recognized that we must ‘up-scale’ 
analysis and action to better address broader spatial-temporal scales, biophysically 
and socially (Robertson et al.  2008 ; Jordan et al.  2007 ; Foley et al.  2005  ) . This wider 
orientation is necessary because of an important disparity of scales: the predomi-
nant human scales of experience and perception fail to encompass the scales of 
many social and biophysical processes within which agriculture and life-support 
systems interact. For example, restructuring agricultural landscapes is seen as one 
critically important strategy in agricultural development. In the same vein, up-
scaling of social organization with development of more extensive and effective 
social networks is recognized as crucial to recognize and address complex environ-
mental challenges and opportunities. A similar broader-scale focus is required to 
evaluate techno-scienti fi c developments, such as biofuel crops that pose potential 
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invasion hazards of introduced plant species and may create new emergent problems 
along with the intended opportunities and bene fi ts (Beck  1992  ) . Finally, growing 
awareness of multi- and cross-scale interactions among biophysical and social 
factors – plus coupled dynamics of these factors – has increased our appreciation of 
crucial new frontiers for learning and action. Taken together, these frontiers can be 
viewed as an ‘up-scaling challenge’ that deserves urgent attention in agricultural 
education at all levels. 

 Evidence suggests that such scale disparities can be reduced and up-scaling 
achieved by a range of emerging methods. These include model-based spatial infor-
mation (Sieber et al.  2010 ; Tallis and Polasky  2009  ) , visualization tools for com-
munication (e.g. Tress and Tress  2003 ; Al-Kodmany  2000 ; Klosterman  1999  ) , and 
participatory planning processes (e.g. Deyle and Slotterback  2009 ; Schively  2007 ; 
Forester  1999 ; Innes  1992  ) . Such methods have potential to expand the spatial and 
temporal perspectives of decision-making groups. While such new technologies can 
enable broader understanding among those who are receptive, there is a critical need 
to build institutions that are organized and oriented to engage in activities that will 
create a societal capacity for up-scaling and thereby expand the goals and scope 
of agricultural development and the requisite underlying processes of knowledge 
generation and learning. An example of an institution that meets these criteria is 
described in Sect.  10  as an ‘active learning university’. 

 Such an expanded societal capacity will be an emergent property of a network of 
interacting institutions that are jointly concerned with agricultural development 
and knowledge construction. Networks that support collective economic action and 
other forms of collective activity crucial to up-scaling appear to be essential to com-
plement the limitations of ‘regulation-based’ and ‘market-based’ approaches to 
agricultural development (Ison et al.  2007  ) . Such networks therefore appear to pro-
vide a crucial ‘third path’ for agricultural development that can meet high standards 
for social, environmental and economic performance. To create ‘up-scaling’ networks, 
many have argued that new institutions are required, as well as signi fi cant transfor-
mations of existing institutions. These changes involve both organizational  struc-
ture  changes as described in Sect.  10  in future universities, as well as the ways that 
we teach such as experiential learning, a change in  function . To illustrate the nature 
of these new institutions in both structure and function, we provide brief sketches in 
several important categories.  

    3.2   New Systems of Social-Biophysical Innovation 

 Major new growth opportunities are emerging in the agricultural bioeconomy. 
This growth means adding bioenergy, bioproducts and marketable ecosystem 
services to the food and feed production that are the backbone of our current agri-
culture and its essential contributions to our society and economy. The fundamental 
challenge is to develop new production systems that are compatible with existing 
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systems, that agricultural producers will readily adopt, that communities will embrace, 
and that meet the needs of the many economic sectors that have a stake in the 
agricultural bioeconomy. It is increasingly apparent that these new objectives and 
systems should enhance and not compete with current food production, due to the 
need to double output over the next four decades to meet increasing global popula-
tion and consumer demand for better diets. 

 To build a new bioeconomy that meets these needs and expectations, we need 
to create new institutions that will expand capacity for bioeconomic innovation by 
strengthening learning and action across research, private enterprise, civil society 
and government sectors (Veldkamp et al.  2009  ) . Together, these sectors have 
power and resources to design and build new markets, policies, and supply/value 
chains needed for pro fi ts, ecosystem services and public goods. Innovations will 
emerge from dialogue and deliberation about goals and visions for agriculture, 
and  via  new technologies that enable a wide range of stakeholders to visualize, 
model, design and evaluate new system components in terms of economic, social 
and environmental performance. New institutions are vitally needed to integrate 
the elements and activities required for sustainable bioeconomic innovations. 
These institutions will focus on bringing people who live and work in a rural land-
scape together with private groups and public institutions that want to invest in 
that landscape. In contrast to the popular term ‘value-chain’, as agroecologists we 
prefer to see these as ‘value-webs’ or ‘networks’ with many of the same interac-
tions, feedback loops, internal controls, and complexities that characterize food 
webs in the natural environment.  

    3.3   Re fl exive and Adaptive Governance 

 This new conceptualization of management for complex resource systems with 
biophysical and social components (   Mandarano  2008 ; Voß et al.  2006  )  emphasizes 
‘co-management’ of resource systems at spatial scales necessary to increase systems 
sustainability, enabled by co-production of knowledge, adaptive institutions, and 
interactive and iterative formation of goals and subsequent collective actions. 
Such governance mechanisms may be important in changing the overarching climate 
of policy, regulation and public opinion to remove systemic barriers to change in 
agriculture and related systems. Re fl exive and adaptive governance has a wide range 
of potential applications, but is particularly necessary for a ubiquitous challenge: 
management of cumulative effects of land-use and land-use change on common 
pool resources, such as water, watersheds and similar resource systems. Cumulative 
effects on resource systems are one of the major pathways by which agriculture 
affects other life-support systems, and can create major vulnerabilities for societies 
and resource systems, such as urban  fl ooding risks (Foley et al.  2005  )  and water 
quality degradation. Cumulative effects are poorly addressed by most current man-
agement and decision-making systems and associated knowledge systems (Turner 
et al.  2007 ; Odum  1982  ) .  
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    3.4   Second-Order Research and Development 

 This mode of scholarship aims to engage researchers in the search for durable 
improvements in complex, contingent and controversial problem situations. Such 
researchers place themselves among multiple stakeholders concerned with problem 
situations and orient their scholarship  via  critical and systemic thinking conducted 
by multi-stakeholder groups (Ison  2008  ) . Such scholars are not external observers, 
but rather are participants in the design and development of biophysical and social 
aspects of agricultural lands; they are immersed and embedded in the complex sys-
tems under study. The goal is to improve the effectiveness of scholars in addressing 
major systemic problems (Henry  2009  ) , through more effective feedback between 
scholarly knowledge production and other development efforts. As well, such feed-
back to scienti fi c disciplines and other participating professions will promote their 
evolution into up-scaling institutions. Such investigation has been called ‘phenom-
enology’ by Edmund Husserl  (  1913  )  and others.  

    3.5   Boundary Organizations 

 Certain organizations act to span key gaps among social sectors by a range of edu-
cational and applied activities. These institutions aim to enable qualitative, systemic 
change in complex ‘management regimes’ comprised of production, consumption 
and governance elements (Holtz et al.  2008 ; Wilson  2007  )  and to support coordi-
nated transformations across multiple interacting regimes such as food, water and 
energy systems. Similar to the important biophysical activities in the ecotones of 
natural and agroecosystems, boundary organizations have many potential functions 
but one of the most fundamental is ‘strategic communication’, which is both a 
conceptual framework and set of strategies and tactics. The key premise of strategic 
communication is that virtually every signi fi cant activity of a group, organization or 
institution should be considered as a communicative act. According to this view, it 
is crucial for boundary organizations to embrace the new forms of ‘story-telling’ 
that are now recognized as highly powerful tools in a milieu of diffuse and frag-
mented governance. The idea is that moving sustainability initiatives forward is 
crucially dependent on ‘selling a good story’ that embodies a compelling vision of 
the future, and that this story must be told by the right people, with conviction, cred-
ibility, and power, at the right time, in the right place, and to the right people. 
Strategic communication emphasizes the communicative behavior of organizations, 
and critical awareness and skillful conduct of such communication.  

    3.6   Outcomes of Systems Action Education 

 In order to construct the new institutions that are needed to substantially up-scale 
analysis, learning and action in agriculture, and to catalyze its interplay with other 
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life-support systems, we need people who are prepared to inhabit and embody these 
institutions. University instructors and others must be capable of playing new roles 
in their working lives, including roles as innovators, story-tellers, entrepreneurs, 
networkers, and civic scholars. To play these necessary roles, we contend that essen-
tial attributes, skills, visions, and world views are crucial outcomes of systems 
action education (SAE), and these are far beyond the normal expectations for skills 
and knowledge related to the biophysical functions and product outputs of agroeco-
systems. We summarize these in terms of four cardinal agencies or capabilities, and 
they are similar to those steps in the Kolb Learning Cycle shown in Fig.  6 . 

  Deep re fl ection.  A capacity for critical and constructive re fl ection on actions, under-
lying mental models, and worldviews of themselves and others is crucially important 
to competent performance in new roles that contribute to the success of new insti-
tutions for up-scaling learning and action in agriculture. This capacity is needed to 
address a fundamental and widely recognized challenge to sustainable development: 
the cognitive and practical capacities of individuals and groups imbedded in narrow 
disciplines and professions are too limited to manage complex sustainability problems 
(Pahl-Wostl  2007 ; Pretty  2003 ; Ravetz and Funtowicz  1999 ; Röling and Jiggins  1998  ) . 
Rather, a process of intensive interaction among people in different disciplines with 
divergent “ways of knowing” is apparently necessary (Berkes  2007 ; Folke  2006 ; 
Warner  2006  ) . To be most effective, such interactions appear to depend on re fl ection 
about other fundamental processes of learning and understanding (Toderi et al.  2007 ; 
Bawden  2005  ) . The logic for such focus depends on the assumption that change in 
what we “do” in this world depends crucially on the way that we view or construe 
issues in it:  ergo , to change the way we treat the world will demand a transformation 
of our views of it – our worldviews or “epistemes” (Maturana and Varela  1988  ) . 
This is no easy matter, for our worldviews are constituted by our personal and 
social beliefs about such crucial matters as the nature of nature (our ontologies), 
of the nature of knowledge (our epistemologies), and the nature of human nature 
(our axiologies). Each is underlain by values and normative assumptions of which 
we are usually quite unaware – let alone skilled at challenging and con fi dent and 
competent enough to change, even when they clearly impede progress on issues 
that are widely perceived as urgent and important. 

  Rich observation.  This is a capacity to observe and construct useful models of 
complex situations. In agricultural SAE, complex situations are most fundamentally 
construed as ‘coupled human-natural systems’ (CHANS) which focus attention on 
interactions among social and biophysical elements of agriculture and the resulting 
dynamics of agriculture and its relations with other life-support systems. This coupling 
creates the potential for strong and rapid feedback effects and other ‘biocomplexity’ 
phenomena, including cross-scale interactions, tipping-point dynamics, and legacy 
effects (Liu et al.  2007  ) . Such interactions could be termed the ‘ecotones’ between 
disciplines. In practice, a capacity for rich observation enables students to create 
heuristic models of agricultural systems,  via  an inductive approach that enables 
collaboration with people from many disciplines in the model-building process. 
To do so, students  fi nd it useful to develop a ‘CHANS perspective’ that is a capacity 
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to envision how the interplay of social and biophysical components of an agricultural 
system can lead to biocomplexity phenomena including emergent properties, feed-
back-driven dynamics, thresholds, legacies, cross-scale interactions, time-lags and 
resilience. The practical application of this perspective and creation of heuristic 
models involve a variety of methods for characterizing biophysical and socio-
economic dimensions of eco-social systems in agriculture (Ison et al.  2007  ) . 
Soft-systems methodology is an especially effective tool for creation of models of 
‘poorly structured’ problem situations, where many different stakeholders involved 
in the situation hold divergent views of how that situation might be improved. As an 
important component, ecosystem conceptual models (Heemskerk et al.  2003  )  are effec-
tive tools for organizing understanding of biophysical dimensions of agroecosystems. 

  Future visioning and design . The ability to apply design-thinking to future chal-
lenges and to use design as a tool for visioning are fundamental to new institutions 
for up-scaling (Nassauer and Opdam  2008  ) . Processes for visioning and design of 
new agricultural systems and their relations with other life-support systems must 
account for and draw energy and inspiration from the diverse priorities among 
stakeholders in this nexus of systems. Diverse priorities arise from divergent positions 
and interests among stakeholders, as well as from unresolved differences in world-
views and mental models. These differences make discussions of transition from 
current agricultural systems to more broadly functional systems highly contentious 
(Jordan and Warner  2010 ; Turner et al.  2007 ; Wilson  2007  ) . As well, cultural fac-
tors, ‘habits of mind’ (Pickett et al.  2005  ) , structural conditions, power relations, 
and strongly-held notions of agricultural system structure and function affect many 
decision-makers, favoring a narrow range of system patterns, features, and func-
tional attributes (Kaplan et al.  1998 ; Kaplan and Kaplan  1989  ) . 

 Emerging approaches to multi-stakeholder visioning and design aim to address 
these worldview-related challenges head-on (Jordan et al.  2008  ) , enabling multi-
stakeholder groups to search for landscape designs to accommodate divergent 
interests, facilitate changes needed to increase multi-functionality, and achieve the 
goals of multiple clients. These approaches depend on deliberation-based processes 
of planning and design (Ison et al.  2007 ; Wilson  2007 ; Pahl-Wostl and Hare  2004  ) , 
involving facilitated dialogue and con fl ict mediation when divergence occurs among 
the views, priorities, and interests of multiple stakeholders. Such activities are linked 
and coordinated  via  new visualization and representation methods that illustrate 
how new agricultural systems for multi-stakeholder groups function. The strategy 
involves creating a dynamic, interactive process of visioning, visualization, design 
and deliberation. Such processes can address systemic change in a manner per-
ceived as legitimate by multiple stakeholders, enabling collaborative decision-making 
and alignment of policies, regulations, and resources needed to implement change 
(Deyle and Slotterback  2009 ; Burby  2003 ; Margerum  2002 ; Innes  1992  ) . 

  Responsible participation.  In our view, this capacity arises from participation in a 
group whose members view themselves as essential to that group and its critical 
activities. The ‘whole’ entity might be a producer cooperative, or a watershed asso-
ciation, for example. The most basic activity of the group is collective determination 
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of the boundaries of practical and ethical concerns that de fi ne the whole entity. 
Thus the people de fi ne the relevant system, and recognize the group as a critical 
‘learning subsystem’ of the larger whole. A second aspect of responsible participa-
tion is helping the group to be ethically and morally discerning, by deciding what 
 should  be done by the whole entity, within the broader range of actions that  could  
be done, and how such action should be undertaken. 

 Responsible participation also suggests that the group takes part in ‘metacognition’, 
or learning about the group’s own processes of learning, and questioning the adequacy 
of familiar knowledge sources. For example, the group may consider making use of 
additional “ways of knowing” (e.g. ethical, aesthetic, cultural, political, ecological 
and spiritual) to complement the economic, technological, social, and legal ones to 
which conventional development approaches typically restrict their attention 
(Bawden  2005  ) . Such critical considerations exemplify a higher level of cognition 
above the group’s conventional learning about immediate and obvious concerns, 
such as the question of what functions and actions should be performed by the 
whole entity as compared to individuals. A practical application of this theory 
through “agroecology education for responsible action” was described by Lieblein 
and Francis  (  2007  ) . 

 Responsible participation also means taking part in a group’s “epistemic cognition,” 
by which that group becomes self-aware of the learning process and strives to 
develop morally and intellectually in order to overcome epistemic issues and con-
straints, such as challenges and perceived limitations to individual and collective 
worldviews. Finally, responsible participation means to help the group function 
recursively in learning and action, by participating in the “work” of the whole entity, 
observing subsequent outcomes, and then re-engaging at multiple levels of cogni-
tion in an ongoing process of action and self-critical learning that becomes integral 
to the work of the larger whole.  

    3.7   Systemic and Systematic Practice 
as a Fundamental Competence 

 The four cardinal capabilities described above are necessary for persons who wish 
to participate and be most effective in the new institutions needed to meet the up-
scaling challenge. Each of these capabilities requires a certain mindset, as well as a 
familiarity and practice with an extensive set of skills. Such skills include willingness 
to understand a wide range of perspectives and viewpoints and to accord respect to 
these, as well as skills in communication that are grounded in an ability to under-
stand multiple perspectives and viewpoints. Also crucial is the ability to think 
imaginatively, intuitively and critically about the integration of resources, skills and 
perspectives of multiple actors who are enrolled in a collective effort (Batie  2008  ) . 
Finally, ability is needed to appreciate multiple contexts – social, historical, cultural, 
and political – that surround a situation of concern (Batie  2008  ) . Consequently, 
these mindsets and skills are important outcomes of SAE. In turn, in our view there 
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is a fundamental competence that is essential to these mindsets and skills and hence 
to each of the cardinal capabilities. 

 Needed competence entails two forms of practice – the ‘systemic’ and the 
‘systematic’ – in the context of a particular discipline or profession, and it also 
requires an ongoing dialectic between systemic and systematic thought and action. 
By systemic, we refer to an ability and inclination to interpret lived experience in 
terms of a systemic viewpoint, or ‘systems thinking’. By systematic, we mean the 
application of a particular ‘way of knowing’ to better understand a matter of concern. 
As we describe below, evidence supports the view that a dialectical practice of 
thinking systemically about systematic thinking, and  vice versa , drives learning and 
cognition that are essential to the successful exercise of the four cardinal capacities. 

 This dialectical theory has been advanced in a number of contexts. Ison and Russell 
 (  2000  )  presented theory and case studies on the interplay of systematic (1st order) 
and systemic (2nd order) approaches in agricultural research. Lieblein et al.  (  2007  )  
proposed an agroecology pedagogy predicated on the interplay of systematic and 
systemic learning, based on their experiences with agroecology curricula in Norway. 
In their model, systematic learning addressed foundational knowledge of biophysical 
or social components of agroecosystems, and was likened to lower rungs on a ‘learning 
ladder’ (see Fig.  7 ). Systemic learning addressed ‘higher order’ learning outcomes 
such as critical re fl ection on the relation of theory and practice, visioning and design, 
and their implementation as steps of action on farms and in communities. Systemic 
and systematic learning were seen as mutually reinforcing, each creating ‘need 
to know’ for the other. Similarly, several educators have advocated the integrative 
application of ‘hard’ (systematic) and ‘soft’ (systemic) systems approaches (e.g. 
Rodriguez-Ulloa and Paucar-Caceres  2005  ) . We elaborate on the notions of systemic 
and systematic approaches before describing their interactions and contributions to 
the cardinal capacities. 

 The basis of a systemic view is a decision to consider some aspect of the world ‘as 
if it were a system’ in order to achieve better sense and meaning. A system may be 
de fi ned by a choice to view a set of factors as coordinated (Wilson and Morren  1990  ) . 
This de fi nition emphasizes that the systemic view is an epistemology, in which inter-
connections and interactions among factors are particularly important. Moreover, the 
systemic view requires conscious model-making, or viewing a set of factors as if 
that set were a system. It is useful to describe, abstract, and simplify reality, but the 
systemic view distinguishes between modeling reality as a system from reality itself. 
The systemic view recognizes that people continually create and use simplifying 
mental models of the world around them (Argyris et al.  1985  ) , often without explicit 
awareness of this cognitive process. Ultimately, the systemic view is a “habit of mind” 
that identi fi es and re fl ects critically on the simplifying models that guide attitudes 
and actions (Mezirow  1996  ) . 

 In the mainstream systemic tradition (Checkland and Scholes  1990 ; Churchman 
 1979  ) , a systemic model must have three features. First, a model must specify the 
emergent properties of a collection of interacting factors; the outcome(s) of that 
interplay are emergent properties of the system. Second, a systems model must 
recognize nested (or hierarchical) structure by consideration of the relative dimensions 



34 C. Francis et al.

of the various interacting factors in the model. For example, these factors can have 
different physical sizes, work at different speeds, or have differing degrees of power. 
Factors that are relatively large are seen as forming the context or environment for 
smaller factors. Conversely, smaller factors can sometimes cause rapid change in 
larger factors. Third, a systems model must recognize feedback in the system. 
Feedback occurs when one part of a system affects a second part, which then affects 
the  fi rst part in return. In systems models, these reciprocal in fl uences are seen as the 
mechanisms that drive the system’s dynamics, including facilitation of change by 
positive feedback and resistance to change by negative feedback. 

 The systemic view is a highly general framework: the interconnected factors 
can be social, biophysical, intellectual, cognitive, affective, spiritual, or historical. 
Beyond the formal disciplines of systemic modeling, the most critical element of 
the systemic ‘habit of mind’ is an awareness that systems models are deliberate 
abstractions that result from intentional and necessarily subjective decisions about 
the boundaries of a system: what is included and excluded from the set of interact-
ing factors, what relationships among factors are examined, and what emergent 
properties are seen as important. The supervening discipline of critical awareness of 
these subjective decisions and their consequences is termed ‘critical’ systems think-
ing (Bawden  2005  ) . An extremely important implication of this critical awareness 
is that systemic thinkers take pains to create multiple systems models. These models 
re fl ect the distinctive viewpoints of individuals and groups that share a common 
concern but which have quite different systemic views of the situation. When a 
group works together to re fl ect critically upon multiple systemic viewpoints, critical 
systems thinking can create an ‘intersubjective’ appreciation of complex situations 
that can provide the basis for deliberation, shared understanding and collective 
action on a matter of common concern (Bawden  2005  ) . 

 The other part of the systemic/systematic duality is the systematic element. 
To take the systematic view is to apply a particular way of knowing to better under-
stand a matter of concern. This is to say, the systematic view applies a particular 
epistemology and associated rationalities, plus rules of evidence, that characterize a 
particular ‘way of knowing’. Our common examples are particular disciplines or 
professions. Like the systemic view, the systematic view is a very general notion that 
encompasses all manner of rationalities, including ethical, aesthetic, cultural, politi-
cal, ecological, spiritual, economic, technological, social, and legal ways of knowing. 
An inquiry is carried out using a particular way of knowing to address the unique 
facets and dimensions of a matter of concern to which that way of knowing pertains. 

 In our view, the dialectic between systemic and systematic is the basis of effec-
tive exercise of each of the four cardinal capabilities. For example, deep re fl ection by 
individuals is energized by thinking systemically about the systematic aspects of 
individual rationalities, exempli fi ed by a person’s critical re fl ection on the congru-
ence of their personal ‘espoused theories’ and ‘theories in use’ (Argyris et al.  1985  ) . 
The former are ostensibly used to guide thought and action, while the latter actually 
do so. Often, some signi fi cant discrepancies are evident, and such an exercise may 
reveal underlying values and normative assumptions of which we might have been 
unaware or about which different players disagree. This exercise is essentially systemic 
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because it creates a model of thought and action that recognizes nested structure 
in the control of thought and action by overarching elements of worldview. 
Such insights may then provoke change at the systematic level, by changes in 
theories in use and related actions and activities. Deep re fl ection by groups is also 
propelled by the interplay of systematic and systemic, as argued by Batie  (  2008  )  in 
challenging agricultural economics to consider how their discipline addressed 
complex issues in agriculture and environment. Such issues that she termed ‘wicked 
problems’ include how does agricultural economics:

    fi nd and establish its role in addressing wicked problems?  • 
  institutionalize processes in graduate education that are relevant to ful fi lling • 
those roles? and  
  survive and thrive if more resources are allocated to address wicked problems?    • 

 Each of these questions asks how a systematic rationality such as agricultural 
economics can function as part of a larger system of knowledge production that 
addresses highly complex, contingent and controversial problems. 

 A similar creative tension between systemic and systematic can strongly affect 
future vision and design. Visioning and design can be undertaken systematically, 
when they are guided and motivated by a single rationality. For example, design for 
a particular aspect of function is a highly focused activity that applies particular 
logical and analytical approaches; visioning from this same point of view may 
emphasize predicting or forecasting most-probable future conditions on the basis 
of a particular approach or logic. Design can also be undertaken systemically 
(Ison et al.  2007  ) , in which case there is a strong awareness of the history, circum-
stances and context of the situation to which design is responding. In this case, the 
contingency of the design process itself – including methods and elements of design – 
is keenly felt by those engaged in design. Thus, an act of design is understood as a 
performance, for a particular audience, where design done systematically produces 
an output as described by Ison et al.  (  2007  ) . In the realm of visioning, scenario plan-
ning (Biggs et al.  2010  )  is a process that is typically highly systemic, as its success 
is dependent on a critical appreciation of the nature of and interactions among the 
worldviews and knowledge resources of participants.  

    3.8   Essential Elements of SAE Curriculum and Pedagogy 

 We have argued that the fundamental outcome of effective SAE is a dialectical prac-
tice of thinking systemically about systematic thinking – and  vice versa . We contend 
that this dialectic drives learning and cognition that are essential to the successful 
exercise of four cardinal capabilities. In our view, SAE can help learners become 
more skillful in using this dialectic and those capacities, and thereby enable them to 
better meet the up-scaling challenge in development of agriculture and related life-
support systems. To build these skills and capacities, we believe that the essential 
task of SAE is to help learners progress along certain dimensions of cognitive and 
epistemic development (Jordan et al.  2008  ) . 
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 Our view is guided by multiple analyses of epistemological development of 
young adults, all members of the dominant Anglo-American culture in the U.S. 
(West  2004  ) . This series of studies began with the famous work of Perry  (  1970  ) ; 
each examined changes in the approach of young adults to complex and controversial 
‘ill-structured’ problems over time and experience. All reached a common conclusion: 
there is a well-de fi ned and consistent path of cognitive and epistemological devel-
opment in young adulthood. In essence, young adults pass through a stage in which 
absolute authority is recognized, followed by a stage in which different rationalities 
are seen as equally valid, to a stage in which a particular rationality and its ‘rules of 
evidence’ become predominant, to a stage in which multiple rationalities, multiple 
perspectives and deliberation among these are seen as essential to  fi nding good 
ways to address ill-structured problems. The dialectical tension of systemic and 
systematic thinking and action that we posit as essential to the cardinal capabilities 
is of course congruent with the latter stages of epistemological development 
observed in this body of research. As well, these latter stages also emphasize a col-
lective process of critical systemic thinking outlined above as the source of a shared 
and inter-subjective appreciation of an ill-structured problem. Consequently, we 
propose that SAE be designed and structured to enable epistemological development 
of learners in their approach to ill-structured problems. 

 A crucial insight from the scholarship of Perry and colleagues is that many post-
secondary learners are moving through the earlier stages of epistemological develop-
ment (West  2004 ; Salner  1986  ) . Consequently, one of the most important tasks for 
SAE is to offer opportunities to learners that will stimulate their ongoing development. 
How might SAE enable such cognitive and epistemological development? We propose 
that SAE must strive to provide certain learning experiences that promote a dynamic 
interplay of different ways of experiencing and knowing a complex situation. 
Speci fi cally, SAE must provide experiences that compellingly engage the ‘hands, 
hearts, and heads’ (Sipos  2009 ; Lieblein et al.  2008  )  of students and faculty, and this 
engagement must occur ‘in community’ (i.e., among a group of persons who share a 
signi fi cant level of engagement with a situation of common concern). We believe that 
when SAE provides such experiences, it will engage learners in the cycles of learning 
conceptualized by Kolb  (  1984  ) . These cycles are understood to be propelled by a 
dialectic of ‘ fi nding out’ and ‘taking action’ (Bawden  2006  ) , in which hands, hearts 
and heads are each engaged in both ‘ fi nding out’ and ‘taking action’ phases. Moreover, 
 fi nding-out activities must have both systemic and systematic dimensions, with 
particular importance being placed on experiences that engage learners in systemic 
thinking that will surface underlying cognitive, worldview and moral/ethical frames 
and encourage appreciative and critical re fl ection upon them. Social and communica-
tive learning is a crucial vehicle for such learning, building on the differences in 
worldviews and perspectives among students whose hands, hearts and heads have 
been engaged by shared experience in a situation of common concern. 

 In particular, our theory of SAE practice posits that the engagement of ‘hands, 
hearts and heads’ must meet certain criteria. The goal is to support cognitive and 
intellectual development that enables learners to make productive use of the duality 
of systematic and systemic. To support that development, we propose that educators 
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should strive to engage students holistically – hands, head and heart – with a narrative 
that has certain qualities. This narrative, or ‘storyline’, serves as a vehicle for 
dynamic processes that we see as essential to SAE. We must create a storyline that 
is compelling and which has certain elements of balance and proportion. The storyline 
must appealingly engage with all three elements of the trinity of hands, hearts and 
heads, and the students must perceive themselves as actors with agency in the 
situation. A certain balance and proportion are particularly crucial in the heart 
(affective) domain. In this domain, we must enable learners to experience discomfort 
and empathy for the characters of our narrative, and yet have some sense of hope 
and possibility. Indeed, we believe that narratives should be presented as ongoing and 
unfolding stories, in which our students can play a meaningful and signi fi cant part. 
We believe that if such a narrative can be constructed and experienced holistically 
and actively by students, it will provide a powerful basis for cognitive and intellec-
tual development. In particular, we propose that the linked Kolbian learning cycles 
of ‘inspirational’ and ‘experiential’ learning posited by Bawden  (  2007  )  can be pro-
pelled by such experiences in narrative, and that these cycles provide a key pedagogical 
model for SAE. 

 In Bawden’s framework, derived from his pioneering experience with SAE at 
Hawksbury College in Australia, the experiential cycle is Kolb’s  (  1984  )  cycle with 
its phases of experience, re fl ection, conceptualization, and experimentation. Bawden 
proposed a parallel cycle of inspiration learning based on contemplative activities. 
Further, he proposed that educators can promote creative tension between the two 
cycles by artfully coupling them in pedagogy. When used in a setting of social and 
communicative learning, the coupled cycles are seen to jointly create a strong ‘need 
to know’ for students, in both systemic and systematic terms. In particular, the joint 
operation of these cycles is seen to strongly stimulate systemic perspectives and 
meta- and epistemic cognition. In systemic terms, Bawden argues that the two learn-
ing cycles create a positive feedback process that propels moral and intellectual 
development along the trajectory outlined by West  (  2004  ) . 

 A process of inspirational learning is central to this theoretical framework. Bawden 
posits that a cyclic process of inspirational learning can be facilitated for students, 
involving a series of stages. Inspirational learning begins with facilitation of “medita-
tive disengagement”, by which a learner moves from the abstract conceptualization 
phase of Kolb’s experiential learning to re fl ective contemplations on experience and 
its meaning and signi fi cance, followed by further facilitated phases of this learning 
cycle: from re fl ective contemplations to spiritual insights, from spiritual insights to 
active applications of these insights, and thus back to abstract conceptualizations. 
This dynamic between experiential and inspirational learning is seen by Bawden as 
promoting interplay between ‘spiritual’ and ‘experiential’ worlds. The notion of a 
spiritual world is based essentially on a learner’s self-understanding as a part of some 
greater whole. Bawden supposes a dialectical relationship between insights resulting 
from inspirational learning in a spiritual world, learning from experience in an expe-
riential world, and meaning created by this interplay, resulting in intellectual and 
moral development at the level of an integrative ‘conceptual world’ that is the basis 
of mental models and worldviews that guide thought and action.  
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    3.9   Conclusions and Implications for SAE Practitioners 

 The ‘practical theory’ of agricultural SAE outlined above is much in need of critical 
systems thinking. This certainly includes consideration of our students’ natures: their 
backgrounds, mental models, previous cognitive and moral development, and their 
previous experiences with engagement of ‘heads, hearts and hands’. We must also 
consider our own natures and roles as instructors, and what our programs of SAE 
consist of, in their totality. We certainly must consider the institutional context of 
programs in which our students are working and learning, and the milieu which our 
students experience with heads, hands, and hearts. We need to recognize our own 
biases and how they impact the choice of objectives, methods, and examples. Finally, 
we need to concentrate our critical faculties – and our own heads, hearts and hands – 
on how these interrelated dualities of systematic and systemic,  fi rst and second order, 
communicative and systemic, and hard and soft systems can be incorporated into the 
culture and incentive system of current and yet-to-emerge institutions of learning.   

    4   Building Components into Integrated Systems 

 Resource ef fi cient and sustainable agriculture is based on location-speci fi c, inte-
grated, complex and coordinated systems designed using principles of ecology 
(Francis and Porter  2011  ) . Such systems are more than collections of individual 
production practices, and it is dif fi cult to improve complex systems by focusing on 
those single components. To understand the importance of “location speci fi c”, it is 
also critical to understand the importance of niche adaptation, and to move away 
from the “one solution  fi ts all places” production philosophy. The rush toward an 
industrial agriculture generally has ignored the reality that agroecozones are inter-
nally diverse even within a farm or a single  fi eld. Much of the research and educa-
tion taking place under the banners of agroecology and sustainable agriculture is 
based on the recognition of the primacy of ecology and natural systems as models, 
and an assumption that we need to work with knowledge gained from natural systems 
that can inform design of future agroecosystems. 

 Similarly, the present educational system is primarily based on understanding 
individual components through disciplinary teaching and learning, and for several 
decades we have attempted to combine these components and homogenize the pro-
duction environment to maximize yields. From an ecological perspective, systems 
are more complex and often location-unique, depending on topography, soil types, 
weather and climate, and soil quality characteristics in addition to all of the human 
diversity that is directed to management on each farm. An ecological systems 
perspective requires the identi fi cation and understanding of the multitude of interac-
tions in an agroecosystem, and the uniqueness of place, in order to solve the emerg-
ing ‘wicked problems’ our society faces including feeding a growing world human 
population. Future production systems must depend on ever more scarce resources, 
and minimize negative environmental impacts such as soil erosion and water quality 
degradation. A transdisciplinary learning approach to agroecosystems analysis to 
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address this complexity must often involve both quantitative and qualitative 
approaches, since farming in fact is a human activity system that we impose on the 
broader ecological landscape. 

    4.1   Research and Teaching in Complex Agroecosystems: 
Four Models 

 Systems thinking and strategies are complex. How can we design learning activities 
to make systems thinking manageable for students, many of whose systematic 
thinking skills are still developing? How can we use the four steps in learning and 
the capabilities outlined by Kolb in our agroecology pedagogy? How can we help 
students develop capacity for deep re fl ection and the skills for rich observation that 
can contribute to more robust design of sustainable systems? In short, how can the 
complexity of systems be studied and illustrated, without losing an understanding of 
their components, in order for students to deal effectively with that complexity? 
Researchers and instructors attempting to answer these dif fi cult questions have 
taken different approaches, while we have found the systems action education model 
to provide useful guidance for program design. 

 It is important to recognize that agroecosystems are human managed systems 
made up of abiotic (physical) and biotic (biological and social) components includ-
ing the farmer decision-maker. To state that an agroecosystem is a complex system, 
but for simplicity can be diagrammed as in Fig.  2 , suggests that biological, physical 
and social aspects of the system barely overlap. Such a visual diagram minimizes 
the importance of the overlap, but is illustrative of how we think about and also how 
we teach about systems in universities. To some degree, this de-emphasis on their 
common ground masks the truly intricate connections among these three system 
components; in reality, the overlap in an agroecosystem among the biological, physical 

  Fig. 2    Fundamental components of an agroecosystem       
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  Fig. 3    Spider plots and cobweb diagrams have been found to be useful tools in visualizing 
strengths and weaknesses of an agroecosystem, but they fail to indicate interconnectiveness among 
and weights for the several components       

and social aspects of the system is almost, if not totally, complete. Since there are so 
many interactions and vital connections among the components, in order to better 
understand a complex system we often ‘break it down’ into smaller components and 
use reductionist strategies to attempt to understand how each component is struc-
tured and how it functions. Examples include our substantial experience in hands-on 
soil sampling and testing, measuring crop yields in response to fertilizers and other 
inputs, employing integrated pest management, and understanding soil biology 
and soil microbiology. The challenge is to integrate all the components of the agro-
ecosystem so that the totality of the agroecosystem is appreciated, if not wholly 
understood, and to recognize that much of the action and excitement takes place at 
the interface between components, similar to the high level of biological activity at 
the ecotone between two parts of an ecosystem.  

 Rather than a reductionist’s approach of focusing primarily on yield, agroecosys-
tem analysis takes into account negative externalities as well as positive ecosystem 
services. Many of the components in the agroecosystem can be quanti fi ed. Several 
methods, such as the cobweb (Van Mansvelt and van der Lubbe  1999 ; Olson  1998 ; 
Gomez et al.  1996  )  or spider plot (Gareau et al.  2010  )  illustrate relative quantitative 
performance of various components of a system as shown in Fig.  3 . Relevant compo-
nents that may represent biological, physical, and social aspects of the system or 
components that represent externalities or ecosystem services are selected. The per-
formance data is ranked and plotted and a line is drawn between plotted values 
on each axis to form a polygon. The size of the polygon re fl ects the balance of the 
system. This method also has disadvantages. Although it is useful to show various 
identi fi ed elements of a system, the illustration of components indicates neither their 
interconnectedness nor the relative weights of components in the system, unless 
these are embedded in the choice of scale for each component. Also, if equal weights 
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are given to all factors, it is not helpful in setting priorities. Finally, the crucial and 
multiple interactions among the components are not diagrammed, one reason that we 
often use a rich picture of the farm or community to illustrate interactions. If the 
chosen scale has high sustainability (100) in the middle, the smallest possible poly-
gon could indicate a small ecological footprint and desirable economic and social 
outcomes; if low sustainability (zero) is in the middle, one seeks the largest possible 
polygon. In either case, a logical goal should be balance among the components.  

 Conway  (  1985,   1990  )  illustrated the complexity of a system by quantifying 
the productivity, stability, sustainability and equitability of the system as shown in 
Fig.  4 . In Conway’s quanti fi cations, each of the four components was de fi ned rela-
tively as “high” or “low” over time or income level.  
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  Fig. 4    The systems properties of agroecosystems as de fi ned by Conway  (  1985  )        
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 Diagrams of the components of a system and their relationships to one another 
begin to show much more complexity as illustrated in Fig.  5 . In a disciplinary 
approach there is a tendency to focus on one or two components, which we consider 
to be the critical or the controlling factors of the agroecosytem that we are studying. 
In doing so we often fail to realize the extent of the interconnections and interac-
tions within the system that we are attempting to manage. One disadvantage of this 
model is that the connections do not illustrate the intensity of the relationship, only 
the fact that a relationship exists. Additionally, diagrams of this type can often 
become too complicated and dif fi cult to understand; one of the major arguments for 
disciplinary research is to understand mechanisms and components, unencumbered 
by the multiple and complex connections and interactions in the real world.  

 An example of a more qualitative/descriptive model for agroecosystem analysis 
has been proposed by Bland and Bell  (  2007  ) . Their Holon Model advocates that 
every farm or agricultural environment (agroecosystem) has many individual layers 
and is itself part of a larger whole. Using this concept of systems and subsystems, 
the farm is envisioned to be a “holon” which is both the whole in which smaller 
holons exist, and a part of larger entities, themselves holons. The farm holon is 
simultaneously embedded in multiple larger holons, each of which is a context in 
which the farm has meaning. Likewise, an agroecosystem exists amid many 
contexts including climate, soil resources, labor available, and government policies. 

  Fig. 5    Diagramming the connectiveness of components of biotic and abiotic cycles and  fl ows at 
the farm-scale begins to illustrate the complexity of agroecosystems analysis (Wiedenhoeft  2004  )        
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They argue that as the “ecology of contexts” is so complex and dynamic it is 
impossible to perfectly characterize a system. 

 None of the tools described here is perfect, of course. Yet each of them helps us 
better understand human impacts on their environment, one of the primary intents 
of agroecosystem analysis.  

    4.2   Beyond the Models: Designing for Complexity and Resilience 

 These several methods of illustrating structure and function of agroecosystems 
provide some insight into how and why the combination of components and their 
interactions is greater and certainly more complicated than a simple sum of the 
parts. It is this principle that must be captured in both research and education on 
agroecosystems, since understanding only components often does not provide 
enough vital insight to help us design improvements in systems design and management. 
In fact, the manipulation of single components of systems often results in emergent 
properties, or unexpected consequences, that will substantially affect system 
performance. Understanding the structure and function of interactions is only the 
 fi rst step toward better comprehension of systems, and does not begin to tap into the 
rich trove of possibilities that emerge from complicated biological systems func-
tioning in a complex and unpredictable environment. 

 It has been our experience in teaching agroecology that a viable alternative and 
better route to understanding systems does not begin with studying components. 
Although knowing what is involved with soil fertility and plant protection does help 
the agroecologist to scout  fi elds and to diagnose certain production problems, too 
much focus on speci fi c components in one’s primary discipline can obscure an over-
view or system-level perspective on what is really happening. One story often told to 
illustrate limitations of disciplinary expertise describes a visit to a maize  fi eld by a 
team comprised of plant breeder, entomologist, pathologist, soil fertility specialist, 
and agricultural economist. Walking through the same  fi eld, the plant breeder observes 
the leaf structure and light interception by the particular hybrid, the entomologist sees 
the incidence of maize borer in stalks, the pathologist quickly sees a few symptoms of 
leaf rust, the soils person observes some minor nitrogen de fi ciency, and the economist 
speculates about what the price of maize will be at harvest and what the opportunity 
costs would be under various marketing strategies. Each has seen what was most obvi-
ous from the perspective of each discipline. Perhaps none has seen that the over-riding 
factor in the system may be a lack of adequate equipment to get the crop out before 
lodging occurs, that global energy prices will make transport to a distant and more 
lucrative market out of reach, or the opportunity to expand with a livestock enterprise 
and add value to the commodity. Each of these specialists would design a research 
project to  fi nd solutions to the problem that he or she identi fi ed. We often teach courses 
in the university using this same fractured perspective, and we propose that agroecol-
ogy provides a broader way to look at systems and their many interactions, a capacity 
that will serve our students well in the future.   
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    5   Potentials for Experiential Distance Learning 

 In inductive learning, the phenomenon to be studied is the starting point for the 
learning process. In our concept of studying agroecology, human activities taking 
place on a farm, thus ‘farming’ becomes the key phenomenon. The inductive 
approach to learning is based on several theoretical traditions, where experiential 
learning has a central position (Kolb  1984  ) . The roots of experiential learning are 
found in the theories of John Dewey on learning and experience (Dewey  1977  ) . 
The challenge in distance learning is to capture the process of starting with an impor-
tant phenomenon, for example the farm and its multiple activities, and providing 
students with as rich an experience as possible through materials we can organize 
on-line so that they will all start on the same page in their understanding of concepts, 
strategies, and the group work process. 

 Among our team of authors, we have experienced a range of applications of 
distance learning in agroecology and other  fi elds of study. The Nordic team has con-
ducted a 7-week on-line course in spring semesters for the past 8 years.  Introduction 
to Agroecology  continues to attract enthusiastic students from a number of countries. 
The course has also served as a recruiting device for the Norway Agroecology M.Sc. 
program described in various sections of the review, and for other courses and pro-
grams (Lieblein et al.  2005b  ) . 

 In this section, we provide an overview of our experiences and how they inform 
potential applications for the future, particularly as they apply to the systems view 
of learning (Moore and Kearsley  2011  ) . We have all faced the challenge of design-
ing into a course the background materials, activities, and resources needed to pro-
vide students with the full suite of learning modalities needed for the systems action 
learning described in Sect.  3 . We strive to guide students to cycle fully through all 
of Kolb’s learning cycle steps for the main points and objectives of the course, and 
to do this by observing, doing, processing, re fl ecting, positing, summarizing, and 
visioning for the future. Our challenge is to catalyze this process without bene fi t of 
face-to-face interaction, although with Skype™ and other communication tools this 
is becoming less of a barrier. 

    5.1   Experiential Learning Using Information 
and Communication Technologies 

 We have discussed the theoretical basis for experiential learning and systems action 
education. To broaden the learning landscape even more we now explore the poten-
tial of information and communication technologies (ICT) to help students reach 
their learning objectives. Powerful new technologies are transforming education and 
training in ways previously unimaginable by expanding possibilities for using digital 
case studies, simulations, videos and other visual materials, reusable building blocks 
of content, capacities to reach dispersed communities of learners, and much more. 
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Taking a closer look at the courses offered to students internationally, we observe 
that in practical teaching situations the methodology used in computer-assisted 
instruction is moving more and more into ICT – assisted knowledge construction, 
distributed expertise and collaborative learning. In many cases, traditional books 
have been replaced by electronic knowledge sources such as multimedia and on-line 
learning tools. ICT and networking can make the learning environment more open in 
terms of knowledge acquisition in all stages of education (Simonson et al.  2012  ) . 

 Based on the speci fi c contexts of our courses or programs, on student demands, 
resource availability, and desired learning outcomes, and on our fundamental peda-
gogical basis discussed earlier, we ask “How can we utilize information and com-
munication technologies (ICT) to support and improve our programs?” To answer 
this, we must realize we are dealing with a continuum, from simply providing some 
of our learning materials on-line to providing an entire course from a distance. 
Where we are or should be on this continuum depends on the speci fi c contexts for 
the courses and programs we are designing, including access to learners. Our expe-
rience suggests that it is possible to be true to pedagogical ideals as we move more 
on-line, of course with some important tradeoffs. Demands from our student groups 
for learning environments that are less dependent on time and place, something ICT 
can provide, challenge our notion of the importance of the human, face-to-face con-
tact for learning. However, we do not suggest an “either/or” proposition but rather 
we call for innovative course design based on our learning principles, the speci fi c 
contexts we are addressing and an openness to and an understanding of the poten-
tials for ICT in supporting learning. Innovative design entails the introduction of 
technology in such a way as to create and support desired learning environments, 
resulting in what could be called “blended courses”.  

    5.2   Learning Principles and ICT 

 Our students must learn skills and be able to operate in a complex and uncertain 
world. In this context, they will constantly need to make rational decisions and take 
appropriate and responsible actions. Ideally, our learning environments should 
re fl ect as much as possible the complexity and uncertainty of decision-making in 
real work contexts, and the methods used include open-ended, real world, digital 
case studies. Mind mapping is one tool used by teams to illustrate and better under-
stand complexity and interactions in farming and food systems. 

 In contrast to discipline-speci fi c subject matter focused courses, in agroecology 
students need to become comfortable with knowledge construction and collabora-
tive, social learning. Our learners bring previous knowledge, experience and attitudes 
to the learning process and these will strongly in fl uence the acquisition of new 
competencies. Among the useful tools are Learning Management System based peer 
review, and application of ‘wikis’ or on-line documents for collaborative writing. 

 Schön ( 1983 ) has developed the concept of the re fl ective practitioner which is 
very much at the heart of helping students to use re fl ection as a tool in order to 
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progress on their way towards becoming professionals and acquiring competencies. 
It is the self-responsible identi fi cation and de fi nition of the problem which creates an 
attitude-based relation of learners to learning tasks. This means that for the pedagogi-
cal design of a course unit, a complex learning problem and the methods to solve it 
should be developed by the students themselves. Useful tools include e-portfolios 
(electronic portfolios maintained by individuals on the web) and blogs (weblogs, or 
part of the websites of individuals who may be interactive with others). 

 Since one of the key learning objectives is to become agroecologists who are 
prepared for responsible action, incorporated into the course activities is a rich array 
of presentation tools to examine, illustrate, publish and communicate results. When 
these involve presentations to stakeholders, in addition to interacting with peers and 
instructors, the level of responsibility is raised to a higher level. Students have told 
us in their re fl ection documents that the payment by communities of some of their 
travel and lodging costs raises the level of accountability for both students and 
stakeholders. 

 Multiple methods of assessment are essential to monitor progress in learning 
and to allow for adaptive management of the learning environment. We consider 
re fl ection and assessment as integral and ongoing in the learning process. Some 
of the management tools that can facilitate this process include Learning Management 
System-based self-testing, self-evaluation, and electronic peer review. It is also 
possible for instructors to monitor the entire process, and to enter into dialogue with 
individuals or teams when necessary.  

    5.3   Practical Methods for Distance Learning 

 The authors’ experiences using Systems Action Education (SAE) in distance educa-
tion settings focus on active engagement with course content. For example, we have 
described the use of case studies in the Nordic region and the U.S. Midwest, where 
open-ended cases have been suggested and used in a number of agroecology courses 
(Francis et al.  2009  ) . 

 For teaching, these cases can be developed as short paragraph-length cases or 
as longer, fully written cases with much complementary background and data. 
In on-line distance education using a course management system (CMS), such as 
BlackBoard™, Sakai™, Fronter™, or WebCT™, the instructor may put the case 
description in a speci fi c “folder.” Students are then directed to go to the folder, read 
the case, look at supporting materials, perhaps  fi nd other materials, and discuss in 
writing or with other students what they are “seeing” in the case. For example, they 
may  fi nd use or misuse of irrigation schedules, crop selection for certain conditions 
or terrain, community support for a local market, and so forth. Using an on-line 
discussion, students may present their descriptions and provide feedback on 
colleagues’ similar work. Instructors or students can search for overarching themes 
in the descriptions and present those to other students to validate the themes. Instructors 
may ask students to probe deeper into the case, looking for connections among 
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elements, asking for precursors to the case, or asking what might happen “if”? All this 
can be done using text-based methods of reading, writing, and responding, cycling 
through several rounds of reaction and review, depending on the objectives of the 
assignment. The case should be open ended as described elsewhere in this chapter. 

 An on-line video version of the case could also be developed and assigned. 
Using in-phone cameras,  fl ip cameras, or other video cameras, instructors or students 
can create “documentaries” of on-farm activities, such as livestock feeding opera-
tions, produce harvesting for market, coffee-shop producer discussions of best prac-
tices, and then post them to the CMS, or another website such as Google Sites ®  or 
YouTube™. These off-line sites could be hyperlinked from the CMS. Students 
would visit these sites and view the case rather than reading; they might still write a 
description of what they saw, or perhaps they might make a short video response to 
the case and post the video. 

 In both the text and video distance education settings, students would engage 
with the materials in an active manner and post and discuss their re fl ections. 
The discussions are monitored and guided by the instructor to push and lead 
the students toward more systems-based observations, comments, discussions, and 
re fl ections. These practical methods are among those available, and new technolo-
gies are emerging every day to open new opportunities.  

    5.4   Distance Learning Applications at the University 
of Nebraska – Lincoln 

 In an on-line Entomology class, students engage in a project in which they learn 
about a model insect, the Madagascar Hissing Cockroach. The instructor sends the 
cockroaches (in a container) to the students who take care of and monitor the insects 
for 8–12 weeks. During this time, students have weekly on-line, real-time discus-
sions comparing insect behaviors and observations; pictures and videos are some-
times attached to the discussions. At the end of the assigned time, students complete 
a report and post it on-line. A summary discussion follows. Not only do the students 
learn about insect behavior and environmental settings and impacts, but they often 
come to “like” their insects and frequently ask to keep them as “pets.” The results of 
this learning exercise are more than details on nutrition and reproductive behavior 
of the cockroach. They include, perhaps, an appreciation and empathy with another 
species that has been on the planet much longer than we have, and even some 
re fl ection on how they can be so sustainable. 

 The instructor in a class about technology and distance education in the College 
of Agriculture and Natural Resources has students conduct a “visitation” to an on-
line class (i.e., Stanford University on iTunes University©). Students are to visit an 
on-line class the same way they would a face-to-face class, making observations 
about what the teacher is doing, in what activities the students are engaging, what 
technologies are being used, and so on. Reports are written and shared on a group 
or large class discussion board. Then the instructor asks students to revisit their 



48 C. Francis et al.

“classroom” and try to determine what instructional strategies (e.g. setting expectations, 
providing feedback, assigning homework, using repetition) the on-line instructor is 
using, the students’ evaluations of the strategy, and how the students might use 
those strategies in their own instructional settings. These observations are reported 
on the same discussion board for a “picture” of one instructional setting. When the 
entire class is surveyed and all the assignments are reviewed, individual students 
have an opportunity to get a sense of multiple on-line classrooms, plus their own 
visit, to develop a rich picture of on-line teaching and the uses of instructional strat-
egies. This type of assignment allows students to make comparisons between and 
across observations and develop higher order generalizations. With emergence of 
additional Agroecology M.Sc. degree programs in France, Sweden, Croatia, 
Slovenia, Ethiopia, and Uganda, among other places, the potential for interactive 
learning among students increases almost exponentially. 

 In another on-line class in the College of Agriculture and Natural Resources 
examining leadership, the instructor uses case studies of leaders. Students study 
weekly case assignments individually using key questions. For examination and 
graded exercises, students analyze one case from a leadership perspective based on 
a feature  fi lm (e.g. Mandela); in another exam, they choose two leaders from a list 
and compare and contrast leadership styles; for the  fi nal exam, students choose 
individuals they feel would make a strong teaching case and report on that person 
and issues related to leadership. Next, they develop a teaching guide that could be 
used to teach the case from a leadership perspective. The class and the assignments 
build from simple descriptions to analysis, synthesis, and evaluation. All assign-
ments are posted to on-line discussion boards and students both respond to other 
classmates’ postings and supervise their own postings, acting as a moderator for 
discussions in their thread. Current development of on-line cases in a SIDA-
supported project in Sweden opens the potentials for a similar type of exchange and 
enrichment of leadership capacities, especially in the emerging Ph.D. program in 
Agroecology and Capacity-Building (Sect.  6 ).  

    5.5   A Nordic Net-Based Course in Agroecology 

 In 2004, a Nordic net-based course,  Introduction to Agroecology , was set up by 
instructors at the several Nordic agricultural and life-science universities (Lieblein 
et al.  2005b  ) . This introductory on-line course was designed to meet a number of 
learning objectives for students as well as long-term goals for the Nordic Agroecology 
Network (AGROASIS). Among the latter was a desire to attract potential students to 
the 2-year M.Sc. Program and in particular to the intensive course in  Agroecology: 
Farming and Food Systems  in Norway that is a keystone course in the Program. 
This course is taught in the autumn semester each year, and the introductory course 
would provide useful information for incoming students as well as a tool for identify-
ing new students to participate in the program. The introductory course was mainly 
designed as a stand-alone module that could be used as an introduction to the systems 
approach and as a complement to speci fi c courses for students in other disciplines. 
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In 2008, 32 students from 15 different countries around the world participated in the 
course, and in subsequent years the annual enrollment has been consistent at 20–25 
students. The course has the following learning objectives:

   Understand the key concepts and principles regarding structure and function of • 
farming and food systems  
  Know how to deal with goals and value-bases of farmers and other stakeholders • 
involved in such systems  
  Be familiar with methodology, methods, and tools for describing, analyzing, and • 
improving farming and food systems; and  
  Know how to connect theory of learning and theory of farming systems to a • 
practical case through a simulated  fi eld experience.    

 In addition to a course content focus on whole systems, it was essential to address 
the question of how the educational process should be run. It was important that the 
teaching of agroecology should mirror the key properties of agroecosystems. It was 
identi fi ed early in the planning process that the inductive and inquiry-based learning 
approach would be highly compatible with agroecology. The initial discussion 
about  Introduction to Agroecology  was based on several years of experience in 
design and implementation of Ph.D. research courses that combined biological and 
social science methods for better understanding of whole agricultural production 
systems (Lieblein et al.  1999  ) . What was new this time was the use of e-learning in 
a subject where linkages between practice and theory are vital. Moreover, there was 
the realization that a closer collaboration between teachers within the Nordic agro-
ecology network was needed to successfully run such a course. In the initial planning 
phase, an attempt was made to design the course in a fairly traditional way, with a 
certain amount of literature assigned to ten topics. 

 During our further discussions of a wide array of learning goals, as well as the 
didactical goal of making the process of the course compatible with the key charac-
teristics of agroecology, it became evident to the teacher team that we had to address 
the question of how to incorporate the inductive learning approach into a net-based 
course. We decided to develop a case based on a real farm that would be the basis 
for student learning in the course. We chose a Danish organic dairy farm as a case, 
and case development involved collection of farm data as well as extensive inter-
views with the farmer and farm family. Although all the university teachers had 
earlier experiences in using farm cases in courses in agroecology, it was new to us 
to integrate this element in a distance or an e-learning environment. We were mind-
ful that methods used in an intense resident course with face-to-face interactions 
would not likely be the best for a course using electronic communication over dis-
tance and across cultures. 

 Already well acquainted with experiential learning, the group decided to apply 
Kolb’s  (  1984  )  learning cycle not only for perspective and as a general guide, but 
also as a tool for designing the course and student activities with respect to the case 
study. The core idea of Kolb’s experiential learning process is that knowledge is 
created through transformation of experience, and that the transformation consists 
of four interrelated activities: divergence (observation), assimilation (thinking), 
convergence (planning), and accommodation (action). It is vital to appreciate that 
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the learning process is more than cognition, since the process moves from the real 
world into the conceptual world and emerges back in the real world in the action 
phase. In the experiential learning process, the learner has priority over the subject 
matter knowledge of the teachers. The result of the planning is presented in Fig.  6 .  

 Using the cycle as a guide, we were able to structure course activities with respect 
to student learning. In each phase, we asked key questions to guide student progress. 
To facilitate the awareness of their own learning process, students were asked to 
keep a log of their experiences. In addition, tools such as rich pictures and force-
 fi eld analyses were introduced to help students make sense of and structure their 
experiences. These tools were particularly chosen to stimulate a number of creative 
options in the way students could present and discuss their assignments. 

 In conclusion, we cite Dillon and Granger ( 1998 ), who observed, “I am not a 
teacher of ‘things’, I am an ‘orchestrator’ of ideas. My educational institution is not 
a physical plant with classrooms and trees, but a ‘hub’ of resources no longer con-
strained by time and place. My students are no longer ‘my’ students, but we are all 
students together”. This quote could be considered a key statement that describes 
our overall philosophy of experiential learning in agroecology courses.  

    5.6   Potentials for Blended Courses in Agroecology 
and Capacity-Building Ph.D. 

 Development of a new international doctoral program in  Agroecology and Capacity-
Building  is described later in Sect.  6 . Today’s rich multimedia environment provides 
multiple platforms that allow teachers to use more communication and media tools 
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to engage the students in active and ongoing activities. Where high-speed connections 
are available, it is possible for student project teams to operate in a virtual envi-
ronment from any place in the world. For example, use of ‘WebQuests™’ gives the 
instructor a method of designing activities that incorporate existing websites 
(Dodge  1995  ) . Students go on a “quest” and visit several, pre-selected internet sites 
looking for data to solve a given challenge, write a paper, or design a project response 
with others on a distance team quest. For example, if we want students to learn 
about the International Agricultural Research Centers, we might send them on a 
quest to centers in South America and West Africa. Students could discover different 
crops being researched, local extension systems’ interfacing with the Centers, and 
the status of sustainability research; they might compare and contrast the centers, or 
they might be asked what ideas justify the location of the particular research center 
in those areas. WebQuests™ in a distance education setting offer many possibilities 
for teachers to design rigorous assignments using existing materials, for example 
contemporary real world information on websites that are updated regularly to 
re fl ect current reality.   

    6   Capacity-Building Through Experiential Learning 

 In the context of agroecology, we could de fi ne capacity-building as the process used 
in education to improve students’ abilities to work effectively with challenges they 
will face in agricultural and food system development and research programs. 
We can, of course, facilitate their learning by providing literature and a forum for 
discussion in this  fi eld; it is more important to offer the hands-on  fi eld experience 
that can come through courses that use the open-ended case strategy for social learning 
and that involve working directly with clients in the  fi eld. Success in capacity-building 
requires a series of skills beyond those learned in technical disciplines, among 
them abilities to work well in teams, to display integrity and a strong work ethic, to 
recognize the challenges inherent in working within a complex systems environment, 
and to have respect for others and communicate well with colleagues and with the 
general public. These are the traits most eagerly sought by employers visiting job 
fairs at colleges and universities, although those employers also assume a certain 
level of technical skill and knowledge in the speci fi c  fi eld of undergraduate study. 
One employer was heard to say, “In the university you should broadly educate your 
students, and then we will train them to do a speci fi c job.” Within this framework, 
we can examine the importance of capacity-building in our experiential education 
strategies in agroecology. 

 In this section we develop the case for the importance of experiential education 
in agroecology, in order to build capacity for our graduates to tackle the complex 
systems problems in the real world. Much of our discussion has focused on under-
graduate and M.Sc.-level needs and approaches. However, experiential and action 
learning is dramatically important at the Ph.D. level, where this approach has only 
been found in a few dissertation research projects. In general terms, the practical 



52 C. Francis et al.

experience approach is used in class projects, internships, guided study while entering 
the work force part-time, and a combination of on-line courses coupled with outside 
learning for continuing education. Although this was once linked closely to theory 
and the science of agricultural education, for several decades it had largely dis-
appeared. Now there is growing appreciation that this dimension has been lacking 
and should again become a vital part of our post-secondary educational programs. 
To be sure, practical models are working well in many of the trades, and especially 
in our community college systems, but these focus primarily on the practical skills 
needed to become adept as an electrician, a computer maintenance specialist, a 
medical technician, or an of fi ce manager. 

 Some colleges, such as the Nebraska College of Technical Agriculture (NCTA, 
  http://ncta.unl.edu/    ), offer practical educational programs that help advanced under-
graduates to learn by doing and enter farming and ranching with their own 100-acre 
farm or their own 100-cow herd of livestock. In contrast, our discussion of capacity-
building in this section refers particularly to the higher order issues of working 
with institutions, in government, in the private sector, or in the non-pro fi t sector. 
This capacity requires a complex set of social science skills and practice in 
 community-building. People who leave academia with a B.Sc., B.A., or M.Sc. 
degree often become mid-level managers in these organizations. Many seek addi-
tional  education, but have a dif fi cult time  fi nding a program that will accommodate 
their continuing work obligations. 

    6.1   Importance of Doctoral Programs in Capacity-Building 

 In many cultures where few people attain the Ph.D. or terminal degree in science or 
related  fi elds, these accomplished individuals are often tapped for administrative 
roles as quickly as they return from outside with an advanced degree. Most often 
they are highly prepared in a specialized area related to the  fi eld of their degree of 
study and dissertation project. They are at the cutting edge of their scienti fi c specialty. 
Most often they are ill-prepared to face the myriad administrative and planning 
tasks that are expected, including preparing budgets and dealing with personnel 
management, supervising programs, dealing with politics of governments and funding 
agencies, and doing the visionary planning that is vitally needed in all organizations 
that hope to be sustainable and successful in the long term. 

 The concept of experiential learning to help people deal with these challenges 
has not often been found in Ph.D.-level education, as all the time and energy in 
research and science have been dedicated to specialization and disciplinary “depth”. 
A Ph.D. candidate often is expected to be trained and educated in (1) the most cut-
ting edge ‘research frontier’ within his or her disciplinary subject, (2) relevant theo-
ries and methods designed and applied in speci fi c ways in that subject, and (3) 
general scienti fi c skills in ‘critical thinking’. This often leads to a very narrow focus 
in the period of graduate education and training. The knowledge and skills developed 
during this formative experience may have little use and application outside the  fi eld of 
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basic, academic research, especially if the training is focused on the  fi rst and second 
points. On the other hand, the ‘development work’ done with applied research insti-
tutes, NGOs and government agencies, often lacks people with capacity for the 
critical re fl ection needed on the theories and values foundations on which applied 
research is based. The situation calls for Ph.D. training in an interdisciplinary 
environment, where complex case situations outside the laboratory and  fi eld plot 
environment will be the norm, and ‘critical thinking’ will be a major emphasis. 
Without this broad orientation and experience, the new Ph.D. holder who returns to 
a development situation may become highly frustrated to not be able to continue 
with cutting edge research, and may attempt to do that narrow research whether it is 
relevant or not to his or her home situation. Another frequent behavior is the yearn-
ing to continue such research, and dedication of a disproportionate amount of time and 
energy seeking post-doctoral funding to return to the “womb of science” to continue 
along the high-powered prior research track. The scientist is frustrated, the organi-
zation and clients suffer from lack of directed attention and “responsible action”, 
and the emergent property is lack of progress and overall weakness in an organiza-
tion in trying to meet its practical development goals. Our proposed Ph.D. degree in 
Agroecology and Capacity-Building will help solve this perennial problem of dis-
connect between graduate education in science and real needs in the  fi eld.  

    6.2   Beyond Monocultural Agricultural Systems 
and Educational Thinking 

 How did we reach this level of narrow technological specialization? As the introduc-
tion of fossil-fueled machinery gave human society almost in fi nite access to huge 
amounts of mechanical work power, at an apparently low price, the domain of 
interest started to shift in how an industrialized society would create its wealth. 
Large economies and wealthy societies were built over two centuries on this windfall 
of fossil fuel energy. In this process, the focus has been on maximizing the power 
from highly concentrated energy sources such as coal, oil, natural gas and uranium. 
The change away from reliance on contemporary energy was especially visible in 
changes in agriculture, from bio diverse contextually-adapted agricultural systems 
to monoculture ‘one-size- fi ts-all’ menu-driven systems. In these simpli fi ed systems, 
knowledge and skills have focused on mechanics, chemicals, and the systems 
supports required and generated by these energy-dense drivers. If a society has been 
‘industrialized’ and has access to cheap oil and electricity, certain models have 
developed that are productive and ef fi cient, at least as measured in short-term 
economic pro fi ts. Often many costs are externalized either spatially to other places, 
downwind or downstream, or temporally to future generations that will be required 
to clean up the mess or deal with scarce resources. The super fi cial success and 
glamour of these economies are compelling to those on the outside, and less fortu-
nate people or societies will try to emulate that perceived success even if it is not 
built on the same resource foundation. The model could be called a “monocultural” 
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system and mindset, and we need to modify the educational opportunities now used 
to prepare narrow discipline-trained Ph.D. scientists to help them be successful in 
the leadership roles they will be thrust into once back home. 

 Moving into the post-industrialized era, these same societies are now learning to 
maximize the power from dilute energy sources such as sun, wind and rain to main-
tain a wealthy society. Agriculture has a unique role to play in this transformation, 
since our production systems based on green plants and photosynthesis are well 
suited to interception and collection of solar energy and precipitation. Both of these 
contemporary resources are received across the agricultural landscape, and used 
ef fi ciently to produce food,  fi ber, feed for livestock, and fuel. Sustained economic 
success in the Global North will depend on the new knowledge and skills needed to 
capture, store, and ef fi ciently use these two vital resources. In education this will take 
much more than business as usual and monoculture thinking, as we choose crop spe-
cies, diversi fi ed crop/animal systems, and marketing of products in ways that bene fi t 
those who are the producers as well as bene fi ting the consumers. Business models 
are needed that can achieve modest and appropriate pro fi ts, in order to make the 
system work ef fi ciently, and that exploit neither farmers nor consumers. 

 If a country and society or groups within that society do not have access to those 
energy resources, it is likely that great social disparities have evolved. Even when a 
country has an available fossil fuel resource, parallel situations occur when a small 
elite in business and government  fi nd ways to appropriate the local, exploitable 
energy resource and the derived pro fi ts from this business. In either case, this has 
contributed to the political unrest currently seen in many places, a challenge that 
may be at least partially overcome by leaders well-prepared to approach the situa-
tion in a more systemic or holistic way that includes an appreciation of natural 
resource, food, environmental, and social realities. 

 In many countries in the Global South, agriculture is mainly accomplished with 
small-scale farming systems, often providing the supply of essential food to the 
household. This subsistence activity frequently is combined with some level of sales 
or exchange with neighbors or a local market. These agricultural systems are 
designed to depend on the local natural resources and ecosystem services. The main 
energy drivers are sun, wind and rain in interaction with geological soil formation 
processes. Such agricultural systems are managed in a highly contextual way, and 
depend on  fl exibility, adaptation, local knowledge, initiative and creativity. The cul-
tural circumstances and educational environment for local learning and experimen-
tation are the most crucial characteristics for such a system to develop and adapt to 
new situations. The agricultural systems will then be highly integrated to the house-
holds’ labor and food needs in each situation, and they often are highly diverse and 
multifunctional. These systems are very different from industrialized agriculture in 
both their aims, including food security for the household as the main goal, and in 
potential access to external support forces. Thus these agricultural production and 
food systems are both highly diverse and very different in the kinds of knowledge 
and skills that are most relevant for their development. It is into this environment 
that many people with a newly educated profession will enter, and their successful 
performance in developing local institutions will be highly dependent on the types 
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of prior orientation and education they have experienced. Of special importance is 
their motivation to pursue a professional agenda focused on development of local 
systems within the resource and cultural context that prevails, versus the yearning to 
continue in basic research. What is needed could be called a “multicultural and 
multi-dimensional” education and mindset. In an agroecological sense, one size 
de fi nitely does not  fi t all.  

    6.3   Importance of Capacity-Building 

 Within this perspective it is not strange that many “capacity-building” projects in 
national research and education programs, as well as in development aid programs 
that train agricultural expertise in Ph.D. programs in industrialized countries, have 
failed to adequately support small-scale farming systems. Newly educated special-
ists arrive back home with a goal to improve agricultural and food systems. A likely 
disconnect between what they have learned and the reality of resource scarcity and 
a multiplicity of unique farming systems that are adapted to diverse ecological 
situations may lead to frustration and dif fi culty in doing the job that is needed. 
This reality highlights the need for capacity-building programs with research educa-
tion in agroecology as a transdisciplinary subject bridging the physical, biological, 
and social sciences, and the implementation of programs using experiential learning 
environments also at the Ph.D. level. 

 Most national agricultural research organizations in the South are modeled after 
their counterparts in the industrialized world, partly because of the success of these 
models and also because leaders have been educated and trained in universities 
where learning systems primarily serve high-tech agriculture. A logical extrapolation 
of the graduate research experience is to apply what was learned to achieve similar 
success, but often this is a challenge because of the very different resource con-
straints faced in other places. Many agricultural development programs in the South 
are managed by NGO organizations, often with staff members holding undergraduate 
university training in agriculture, and often in some kind of specialization such as 
crop or animal production, agricultural mechanization, plant protection, or agricul-
tural economics. Their education is often focused on  fi rst-loop training, “Are we 
doing this right?” Less often do these programs include ‘critical thinking’ and ‘second- 
and third-loop training’, asking “Are we doing the right thing?”, and “Why are we 
doing this?” 

 We propose that agricultural capacity-building programs in Agroecology, 
based on experiential learning on real world open cases that include second- and 
third-loop learning, could be highly attractive for an important category of graduate 
students: potential leaders and staff members in government administration, 
agricultural businesses, NGOs, and international outreach groups or aid agencies. 
These future leaders would embrace such capacity-building programs as highly 
relevant from their own real life experiences. Two current examples are the 
newly organized agroecology masters programs at Uganda Martyrs University 
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and Mekelle University in Ethiopia. Present students  fi t this pro fi le, and their university 
administrators and future employers now strongly support their education in a broad 
agroecology masters program.  

    6.4   Capacity-Building Through Open-Ended Cases 

 Especially well suited to meet these needs of the professional in agriculture and 
development is the recently described “open-ended case” approach to experiential 
learning. The method must be distinguished from the better known decision case 
strategy that is well known in business and applied successfully in agriculture as 
illustrated with a collection of case studies assembled by a team of educators at the 
University of Minnesota and published by the American Society of Agronomy 
(Simmons 1998). In conventional decision cases, quite similar to what are generally 
found under the umbrella of problem-based learning, a situation is presented and 
students take the information provided and add their own experiences plus research 
on the topic to come up with a solution. The answer or solution is already known to 
the instructor, and if the clients or subjects of the study are involved in a  fi rst-hand 
way they also know the answers. Students quickly learn to play this game, knowing 
they must be clever enough to  fi nd out through questions and research what the 
instructor and/or client already know. Such a solution as well as the process through 
which it was derived will garner them a grade for the exercise. Their solution may 
or may not be presented to or critiqued by the client(s). This educational method has 
provided a valuable structure to learning that allows application of theory and 
knowledge to real world situations, yet the learning outcomes are somewhat con-
strained by students searching for something that is already known, and their need 
to “come up with the right answer” to achieve a satisfactory grade or evaluation. 

 In contrast, the open-ended case approach that has been developed in agroecol-
ogy over the past decade introduces students to situations on farms and in communi-
ties where the challenges are real and the answers are not known (Francis et al. 
 2009  ) . It is clearly recognized that there are multiple possible solutions, and that 
these are highly dependent on future resource constraints, changes in the economic 
and political climate, and expectations and visions of the clients. Two applications 
of this learning model have evolved in the U.S. Midwest and in the Nordic Region, 
and the differences in time available and other logistical constraints have resulted in 
two unique strategies using the open-ended case approach. They are described in 
detail in Sect.  8 , but some general characteristics and observations are included here 
that are relevant to capacity building in a Ph.D. or other graduate program. 

 The goals of both programs are to prepare students to work with clients on the 
farm and in the community to help them assess their current situation and to chart a 
potential route toward an improved and desirable future situation. The Midwest 
program is focused primarily on farms and farmers, while the Nordic program 
includes both farms and communities. In both educational situations, students are 
provided with readings ahead of the course and are expected to digest them and 
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provide some feedback on what methods appear relevant. Students initially are 
frustrated with the minimal “teaching” from instructors and the need to seek out, 
discuss, and compare the possible questions they will pose to clients in the  fi eld. 
They appear to be well conditioned by years of conventional education to be told 
what methods to use, how to use them, and to apply this methodology to discover 
“the right answer.” Further frustration quickly comes from uncovering many other 
methods and tools that were not provided and from which they must select appropri-
ate ones, from learning that there may well not be a single right answer, and from 
 fi nding that instructors are just as interested in the process they pursue as a team as 
they are in the  fi nal results. None of these observations  fi t into most of their prior 
educational experiences, even though they may have worked in teams and been 
expected to do problem-solving in a range of situations. Add in language and cul-
tural differences, especially in the Nordic courses where students may come from 
ten or more countries each year, and it is not surprising to hear the question even 
after 2 weeks of the course, “Now what is it you really expect from us?” They gain 
little satisfaction from an instructor’s answer, “You have been given the goals, a 
framework for learning, and some relevant tools, now what is it that you expect 
from yourselves?” 

 One of the goals of the courses re fl ected in an output called a “client document” 
is for each team to develop a series of potential future scenarios to improve the situ-
ation and help clients meet their own goals. These scenarios are evaluated, to the 
extent possible, to determine their likely outcomes given a certain set of assump-
tions about resources, economy, environment, and family or community situations. 
This document is presented back to the clients for their appraisal and review, and 
students are provided with the results. In Norway, the students actually present the 
scenarios to the farmer and members of the community during their second 1-week 
stay on site. This is an excellent way to receive  fi rst-hand feedback from clients and 
to help students assess their own work. In addition to the client document, each 
student prepares a “learner document” that chronicles their personal learning expe-
rience, and they present this in an individual seminar. 

 While an educational landscape in the university cannot completely emulate 
every job situation the graduates will face, it is obvious that the open-ended case 
strategy is closer to reality than much of what we teach in the conventional university 
structure. Problems are complex, location- and time-speci fi c and sensitive, open to 
many interpretations, and often perceived differently by different clients. They 
could be called “wicked problems” in the terminology of Batie  (  2008  ) . The solutions 
depend on natural resource, economic, political, and social constraints that are also 
unique to each situation. However, when students are in a decision-making position 
in a national program, university, or NGO their challenges will not arrive in the form 
of a two-page problem set or a series of short-answer questions. Rather they will be 
faced with real-world situations for which there may or may not be a solution, 
and that the answers they develop will be subject to challenge and have multiple 
economic, environmental, and social consequences. Although design of such open-
ended cases is not simple, the instructors have found them effective in developing 
professional agroecologists who are prepared to face a range of future challenges. 
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We continue to learn together with each new class, as the larger teams of students–
clients–instructors deal with the reality of conditions and goals on the farm and in 
the community.   

    7   Experiential Learning in Collaboration 
with Non-University Stakeholders 

 In our courses, we have experienced the bene fi ts that working with stakeholders 
outside the university can bring to students and faculty who are striving to under-
stand the larger system, and that can provide the kind of contextual knowledge that 
is challenging to get in the classroom. In addition, involving outside stakeholders 
can help remedy what some have described as real shortcomings in today’s univer-
sity teaching. For example:

   Higher education’s performance for the most part has fallen short of fostering an engaged 
citizenry. Despite pockets of extraordinary activity and a growing commitment to service 
learning, recent evidence indicates that today’s college graduates are actually less engaged 
in the civic life of the nation than were preceding generations. NCPI’s Collegiate Results 
Instrument (CRI), which looked at graduates six years after they received their baccalaure-
ate degrees, documented just how seldom recent college graduates have worked on political 
campaigns, engaged in communitarian activity, or translated their commitment to social 
justice into action. More generally, the purposes of a college education have become pri-
marily private and personal rather than public and societal. What has diminished is an 
awareness of the implicit social charter linking the nation’s colleges and universities, both 
to one another and to the society as a whole. This shift has cast many campus leaders more 
as CEOs than as public servants, and the campus itself, less and less as a place of public 
purpose  (NCPI 2002).   

 What does society perceive as the need for universities and colleges? Since we 
view agroecology as a kind of workshop for the revitalization of agricultural and 
life-science universities, this is a useful question with which to initiate a review. 
We believe that universities are in real jeopardy, with a tendency toward socially-
disconnected methods and professional practices within outdated organizational 
structures. Disciplinary specialization and educational activities that in a real sense 
have become disconnected from the real world have taken over the program of 
instruction. There is an urgent need to reconsider what could be deemed the dual 
mission of higher education. The  fi rst goal is to educate professionals and the second 
is to foster civic engagement. The education of concerned citizens remains as a cen-
tral mission of the university (Dyrdahl and Karseth  2006  ) , and it implies “a constant 
concern for the whole person” (Englund  2002  ) . 

 With this in mind, we have designed the agroecology learning landscape to enhance 
a broad goal of bringing back “social trustee professionalism” in an age where “expert 
professionalism” has taken over (Brint  1994  ) . This goal addresses the challenge of 
fostering engaged citizenry, as expressed in the quote above from The National 
Centre for Postsecondary Improvement (NCPI  2002  ) . What is needed for addressing 
the dual mission of higher education is systemic and phenomenon-oriented research 
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and teaching that rede fi nes disciplinary boundaries, professional identities, and 
where the relationships between university and non-university stakeholders are 
re-contextualized. We have argued that action research can be a research and teaching 
strategy that both supports relevant knowledge production and at the same time 
creates a closer link between university and society, an important emergent property. 

 The study of agriculture, food, and environmental systems, including their inte-
gration with society, has become increasingly complex and dynamic. Research 
results on systems are not available as a pile of data, knowledge, or quick facts on 
websites that can be easily assembled in a textbook or a lecture, to be assimilated 
and reproduced by students. Kurt Lewin’s major argument is that the best way to 
gain comprehensive knowledge about a complex system, such as a contemporary 
agroecosystem, is to work towards changing it (Lewin  1948  ) . When a complex 
structure is changing, more of its component elements emerge. It is therefore hard 
to gain substantial agroecological knowledge without engaging in some kind of 
 fi eld activity, taking a role not as a distant observer but immersing in the situation as 
an active participant. 

 The active participant position is characterized by establishing trust and close 
collaboration among teachers, students and non-university stakeholders. Teaching 
is broadened to involve learning opportunities that build on real-life situations and 
the stakeholders’ desires to improve those situations to better meet their goals. 
Theory and methods are used to inform the design of a change in process towards 
the long-term aspirations the stakeholders are striving to reach, and the process 
enables what Greenwood and Levin  (  2007  )  call co-generative learning. Through 
this activity the students learn to be both involved in praxis and at the same time 
analytical at a distance (Levin and Ravn  2007  ) . More importantly, they have oppor-
tunity to develop knowledge that is different from the de-contextualized, theoretical 
knowledge that too often dominates university life. We should recall that 24 centu-
ries ago, Aristotle presented and discussed these different kinds of knowledge in the 
Nichomachean Ethics (Bostock  2000  ) . 

    7.1   M.Sc. Students Participating in Real-Life Project Work 

 The idea of re-establishing the extra-university territory including its stakeholder 
actors as a core arena for learning was at the heart of the M.Sc. in Agroecology 
when it was launched at the Norwegian University of Life Sciences (UMB) in 
2000. The goal was to develop interdisciplinary, action-oriented education in agro-
ecology. The program now starts with a semester-long course,  Agroecology: Action 
Learning in Farming and Food Systems . In this course, students collaborate closely 
with farmers and other actors in the food system. They write a Client Report that is 
aimed at supporting the development process of the stakeholders, and in addition 
they write an individual Learner Document, in which each student re fl ects on experi-
ences and links them to relevant theory. This conceptualization is vital for the learning 
process and for enabling students to apply their knowledge in other settings later in life. 
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Since 2008, the  fi eld part of the course work was extended to students spending 
two full weeks in the  fi eld, and their work is linked to a project of the Norwegian 
government called “Eco-uplift” (Økoløft). The overall aim of the project is to 
increase public use of organic food, and 52 municipalities throughout the country 
participate. Each of the 52 projects has a project leader, and we link groups of 4–6 
students to the project leader in each of  fi ve communities. Each student team works 
with that project leader and other key contact people through the entire semester to 
experience the complexity and richness of real life situations and also to learn the 
frustrations and successes involved in trying to achieve something in the real world. 
In addition, the students work with one farmer in that same municipality, with the 
aim of supporting the farmer in his or her search for more sustainable practices and 
production systems. This activity additionally helps the students to learn more about 
the production component of the food system in which they are working. The real-
life character of the students’ work in these communities has been the basis for 
 fi nancial support from the County Governor’s Of fi ces in each of the regions, a move 
that has raised the levels of responsibility and commitment in the project for students, 
teachers, and stakeholders. 

 The task the students are given does not contain a concrete problem formulation, 
a set of methods to follow, nor a goal to  fi nd  fi xed answers. The assignment is sim-
ple: (1) go to the assigned farms and municipalities to explore the present and future 
desired situations of farmers and key stakeholders in relation to public use of organic 
food, (2) develop a series of scenarios for how the situations as a whole could be 
improved, and (3) present the results back to the stakeholders for their comments. 
Following initial preparation on campus, including lectures and seminars on key 
concepts and suggested methods for dealing with the task, student groups spend one 
full week exploring the present situation in its full richness in  fi ve municipalities 
located in southern Norway. This is facilitated through the local “Eco-uplift” project 
leader and additional interviews with a range of stakeholders. The teacher group 
splits up to visit groups on location during this week. On returning to campus, the 
students discuss then analyze and summarize their  fi ndings, which are presented to 
the class and teachers for feedback. Copies of the presentations are also sent to the 
key clients for their suggestions. 

 The teachers lead workshops on Soft Systems Methodology (Checkland and 
Poulter  2006  ) , to improve student skills in dealing with complex situations, and on 
visionary thinking (Vidal  2004 ; Parker  1991  ) , to explicitly introduce the importance 
of creativity. In-class exercises and discussions on methods such as creating rich 
pictures, force- fi eld and SWOT (Strengths, Weaknesses, Opportunities, and Threats) 
analyses, and spider diagrams provide additional tools for student groups to use in 
analysis, evaluation, and reporting on their  fi eld experiences. 

 Based on these activities and on re fl ection about the  fi rst  fi eld experience, the 
groups design their plans for the second visit to case community locations. Aims of 
this visit are to move from understanding the present situation to exploring the 
desired future situation and a series of alternative actions potentially useful to move 
towards that goal. During the second visit, the students are given the additional 
speci fi c task of planning and facilitating a public meeting with local stakeholders. 
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After 4 weeks of study on campus, the teams return to the municipalities to present 
their  fi ndings in workshops tailored to their casework. The teams incorporate the 
results and feedback from these visits into  fi nalized scenarios for action that stake-
holders and key clients could carry out to improve the local and organic ‘foodsheds’ 
where the students worked.  

    7.2   A Dual Learning Ladder Model for Action-Oriented 
and Stakeholder-Involved Learning 

 In the project work, the students enter the learning process at step three,  exploring , 
on the learning ladder shown in Fig.  7 . They explore the situation through commu-
nication with a key client as well as other stakeholders, and through their own 
observations. If the students lack information at this stage they can step back on  the 
external learning ladder  to search for existing knowledge, on the web, consulting 
with university experts, and organizing their own special topic workshops. It is up 
to the students to decide just how much knowledge they need. Knowing when 
enough information is learned about a situation in order to proceed is an important 
question to explore as part of the project. Stepping down the learning ladder to 
acquire facts, principles and theories, then deciding when they have adequate infor-
mation, becomes additional open-ended activities and learning opportunities. 
Instead of providing a  fi xed set of readings and methods, the instructors’ task is to 
facilitate the students’ search for relevant theory and information.  

 Based on the exploration of the present situation, the students are prepared to 
move up the learning ladder to the creative step of visioning desired futures in order 
to provide direction for action. Whereas the lower levels of the learning ladder are 
often de-contextualized, the importance of values and ethics increases as the students 
move upwards. The necessity for increased contact with stakeholders “out there” 
also increases as they move up the learning ladder. In the upper steps of the learning 
ladder, when students collaborate with non-university stakeholders, the expectations 
of methodological and theoretical rigor increases. This is so because the stakeholders 
that the students interact with must make decisions in much more multidimensional 
and complex situations than most academics want to deal with, and they have to do 
it in a way that is defensible to stakeholders whose well-being and life-support 
depend on the quality of the decisions being made. 

 At the same time students are moving on the external ladder, they also step up 
and down on an  internal learning ladder . Their exploration in the  outer world  of the 
municipal cases becomes coupled with an exploration of their individual  inner 
worlds . Lower-order learning occurs with the memorizing of facts and theories, 
including topics often taught in traditional lectures in the university. As they dig 
more deeply into systems, connecting components and creating future alternatives, 
there is need for more contextualizing of the experience and dealing with ethics and 
values, and thus a need to explore their own feelings about the systems and the 
people on farms and in communities where they are interacting. While instructors 
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can observe and evaluate the client documents and team presentations to assess 
progress on the external learning ladder, our abilities to understand changes in 
students’ internal learning are enhanced by observation, individual interviews, and 
reading the individual learner documents. Understanding student learning and how 
to assess success in the agroecology course is a work in progress.  
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  Fig. 7    The dual learning ladder (Adapted from Lieblein et al.  2007  )        
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    7.3   Students Collaborating with Stakeholders 
in Action-Oriented Learning 

 One of the main challenges in developing stakeholder-oriented education at univer-
sities is that the students have to become “citizens of two worlds” in their learning 
process, the theoretical world of the university and the practical world of the munic-
ipality (Fig.  8 ). Students are generally not used to being able to both interact with 
stakeholders “out there” and to integrate those experiences with deep, theoretical 
re fl ections often generated in the classroom and in discussions on campus. According 
to Levin and Ravn  (  2007  ) , the task of the action-oriented teacher is to nurture the 
ability for empathic engagement on one side and in parallel to facilitate re fl ective 
capacity of the students in both situations.  

 The positions of university and non-university stakeholders in the educational 
landscape are illustrated in Fig.  8 , where we identify these actors and their interac-
tions in a middle ground called “dialogue based communication”.  Deep re fl ection  is 
the skill of consciously connecting theoretical aspects in agroecology and personal 
development to the improvement of situations which the students meet in collaborating 
with the stakeholders in the case regions.  Rich observation  is the skill of carefully 
examining situations with which the students are confronted. Communication with 
stakeholders plays a key role here, but the rich observation still has the intention 
of an unbiased examination.  Creative visioning  is the skill of transcending the mere 
repetition of existing stakeholder activities. The skill of creativity implies articulat-
ing new and innovative ways of approaching problems and challenges experienced 
by the stakeholders. The “results” of these “creations” might be presented in the 
client documents and if possible be developed in close collaboration with stakehold-
ers.  Responsible participation  is the skill of participating in the case work, not as a 
distant researcher, but rather with personal commitment and dedication, requiring 
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  Fig. 8    Students learning agroecological skills through collaboration with stakeholders in society 
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the development of empathic engagement (Levin and Ravn  2007  ) .  Dialogue-based 
communication  is the core competency of performing a two-way communication. 
The dialogue takes place between students and stakeholders in the  fi eld, between 
students and teachers, and among the students themselves; there is also prior com-
munication between teachers and key clients in the  fi eld. Learning to actively listen 
is at the core of dialogue-based communication. 

 Our task as agroecology educators and researchers is to establish a “mid- fi eld” 
where the stakeholders outside of a university can meet with students and agroecol-
ogy teachers/researchers. In this mid- fi eld, they can learn from each other as they 
collaborate on improving unique and complex situations “out there”. During this 
activity, the students have the opportunity to develop what we see as key agroeco-
logical skills: deep re fl ection, rich observation, creativity, responsible participation, 
and dialogue-based communication. If students do not have opportunity to receive 
training in these skills during their formal education, including their multiple and 
complex interrelationships with other actors in the system, such skills are hard to 
develop later. 

 In 2010, three international workshops were conducted using the model presented 
in Fig.  8  to develop a shared understanding of a new working model for agroecology 
education, and further to identify key challenges and ideas for how university 
researchers and teachers can collaborate to meet these challenges. The workshops 
were held in Nødebø, Denmark  (  Lieblein et al. 2010a  ) , Ames, Iowa, USA  (  Lieblein 
et al. 2010b  ) , and Madrid, Spain (Lieblein and Francis  2010  ) . The key challenges 
that were identi fi ed encompassed institutional, methodological, logistical, and indi-
vidual issues:

   In what ways do we develop scienti fi c rigor in agroecology education?  • 
  How can we identify, develop and assess the key competencies for agroecologists?  • 
  How can we establish criteria and working plans for involving stakeholders?  • 
  How do we stimulate innovation and systems thinking?  • 
  How can we cultivate the improved competencies that agroecology teachers need?  • 
  In what ways can we create a balance between theory and action?  • 
  How can we deal with  fi nancial and logistical issues?  • 
  How do we change the educational policy and establish increased institutional • 
support?    

 These questions are among the core challenges that the Nordic, European and 
United States agroecology learning communities presently work with in the quest to 
 fi nd creative strategies for education. 

 Collaborating with stakeholders in society as an integral part of a university 
course or program serves four main purposes. First, it enables learning about com-
plex topics, a learning that cannot be substituted by merely reading or listening. 
Second, it supports the connecting of university and society. Third, the real-life  fl are 
of such activities provides the students with enthusiasm and energy to delve back 
into theoretical activities. Fourth, the process builds social relevance, inspiration for 
students, and civic engagement that is not found in conventional courses or curricula. 
Action oriented education in agroecology provides a unique platform for this type 
of learning.   
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    8   Successful Models of Experiential Systems Learning 

 For more than a decade, teams of instructors in agroecology in the Nordic Region 
and in the U.S. Midwest have been exploring innovative learning models that move 
students onto farms and into communities to experience the challenges faced by 
clients in the  fi eld. Another more recent program has been initiated at ISARA-Lyon 
in France, as one component of an autumn semester in agroecology, and another 
started in the U.S. Paci fi c Northwest. Several underlying premises guide the design 
of these learning landscapes:

   Students take responsibility for learning, and work as interdisciplinary teams in • 
their projects  
  Instructors plan objectives, schedules of activities, and overall goals and then • 
mentor the learning process  
  Students build consensus and develop their own strategies on how to interview • 
clients and analyze results  
  Students vision the future and derive potential scenarios, rather than providing • 
solutions to clients  
  Results are presented to clients for their consideration and feedback, and to other • 
students and instructors.    

 Student evaluations of how they have met the stated learning objectives have 
been highly favorable in Norway, France, and the U.S. Midwest and Paci fi c 
Northwest and each of the courses continues to attract a full complement of students 
each year. In all learning environments, core faculty instructors guide the process, 
and invited specialists present several key topics. Details of the three types of expe-
rience are described in the following sections, and educational results have been 
published (e.g. Wezel et al.  2008 ; Lieblein et al.  2005b,   2007 ; Wiedenhoeft  2004  ) . 

    8.1   Agroecology M.Sc. Program in Norway 

 Through years of teaching courses in organic farming, soil microbiology, horticulture, 
crops and forage production, we had observed that students identi fi ed more closely 
with the information content of lessons when they were directly involved in hands-
on learning, whether in the laboratory or in the  fi eld. More valuable yet were those 
exercises in the  fi eld when students interacted directly with farmers and other 
experts in agriculture and food systems, and when they were involved in structured 
learning activities that invoked the multiple senses of seeing, hearing, smelling, 
feeling, and tasting the context of the farm. For students with practical farm experi-
ence this was a comfort zone of sorts, and a con fi rmation of their prior knowledge 
which they could relate to the new material being introduced. For students without 
such experience, being on the farm inspired curiosity about where food came from 
and how it reached their urban tables. For everyone it provided a real world context 
into which they could insert their previous knowledge and a practical situation into 
which new information could be incorporated. As Dewey  (  1897  )  insisted, the only 
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path to real learning is to incorporate new knowledge into the store of prior 
experiences. Our observations seemed to bear this out. 

 Based on this classroom and  fi eld experience, the inspiration for the planning 
and components of the Agroecology M.Sc. in Norway began with three short 
courses of 1-week duration that were organized for Nordic doctoral candidates 
during 1995–1997. Since these courses formed the foundation for the M.Sc. pro-
gram, they are described in some detail. The  fi rst was  Research Methods in 
Ecological Agriculture  that provided background information on methods of analy-
sis for integrated production systems, then we organized small student teams to 
focus on individual case study farms where they walked transects, interviewed 
farmers, inventoried and observed infrastructure, and learned what the farmers’ 
goals were for the future. Although students explored some aspects of markets and 
adding value to raw products on-farm or nearby, the principal emphasis was on 
understanding the structure and function of the farm in terms of production and 
economics, while learning about the environmental and social context in which it 
was embedded. During the week students and teachers lived together on an organic 
dairy farm and became familiar with the working operations of the dairy and the 
vegetable production on this 90-ha farm. An evaluation of this course and the two 
that followed were published by Lieblein et al.  (  1999  ) . 

 In 1996, the scope of another course  Systems Research in Ecological Agriculture  
was expanded to embrace the functions of the farm as an integrated unit and as part 
of the rural landscape and watershed. We also began to incorporate some aspects of 
its integration into the social fabric of the nearby community. Students again were 
prepared through readings on systems thinking and analysis, along with background 
on the history and agriculture of the host region in Norway. Student teams visited 
farms and discussed their operations with the farmers, but this time with a broader 
focus that moved beyond the farm gate to consider the farm’s place in the local 
landscape and the broader issues of local and regional markets. Logistics and 
requirements were similar to the prior course. 

 A third Ph.D. course,  From Farming Systems to Food Systems , focused on the 
entire food chain, at the local level more appropriately called a “food web”. The 
structure of the week-long course was similar to the previous 2 years, but this time 
students put the farm interview questions and their discussion of possible scenarios 
into a food systems context. Still focused on the integrated management system on 
the farm, choice of enterprises and types of technologies, and how farmers could 
better meet their personal and family goals, the students identi fi ed a number of key 
driving forces from both the environmental situation and the social and economic 
contexts that strongly in fl uenced decisions on the farm. 

 In studying their project farms, it was useful for the students to distinguish 
between the commonly used metaphor of a food-chain as a series of linear, con-
nected steps in the movement of food, and what is known in biology as a food-web. 
In the context of food systems, the chain metaphor refers to how natural internal 
resources and purchased inputs are combined on the farm for primary production of 
products that then enter the larger food system. Products go through steps in pro-
cessing, packaging, and marketing to the consumer, and waste at each step of the 
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process is lost from the system, or “chain”. There is a one-way movement of 
food, and continuing the chain metaphor the system is only as strong as its weakest 
link. There is minimal redundancy in the path that food takes, and the system is 
susceptible to interruption for economic, weather, or political reasons, especially in 
a globalized system. There is cost added at each step in the process and perhaps 
some value, and the accrual of this value is increasingly going to corporations ever 
more distant from the farm and local community. These three courses provided the 
foundation for the Agroecology M.Sc. Program described in other sections.  

    8.2   Agroecology Summer Course in the U.S. Midwest 

  Agroecosystems Analysis,  a summer travel course in the U.S. Midwest, incorporates 
visits to farms and associated enterprises with practical on-farm interviews with 
farmers and examinations of current production within their present complex eco-
nomic, environmental, and social realities (Wiedenhoeft et al.  2003  ) . The structured 
learning environment is designed for students to decide on their own team process 
to meet several key outcomes from the course, developing:

   Capacity to de fi ne and describe the key properties of agroecosystems, both their • 
structures and functions, and use this information to design alternative systems;  
  Investigative frameworks for analyzing the origins, impacts and sustainability of • 
agricultural practices used on farms within the region as well as their economic 
implications;  
  Meaningful experiences in de fi ning, assessing and interpreting factors that con-• 
tribute to improved environmental and social sustainability of agroecosystems 
and communities; and  
  An ability to interact in a meaningful way with farmers, teachers, and other stu-• 
dents who share expertise and interest in agroecosystems and their sustainability.    

 Prior to convening the group for the  fi eld portion of the class, readings from 
Rickerl and Francis  (  2004  ) , descriptions of four frameworks for agroecosytem anal-
ysis, and information about the landscape of the region and speci fi c farm sites are 
provided to students  via  the class website. Students are required to submit a narra-
tive describing a framework for agroecosystem analysis that they favor based on 
preliminary reading and re fl ection on the class objectives, and to list three to  fi ve 
key questions and issues that they think must be answered/considered during the 
 fi eld portion of the class. 

 During the week-long  fi eld experience, the class visits eight farms to interview 
farmers; then student teams conduct an interdisciplinary analysis, and evaluate and 
describe their perceptions of the functioning and successes of current agroecosys-
tems (Wiedenhoeft et al.  2003  ) . The framework for the analysis is team speci fi c, 
depending on a consensus developed by each group. Each student team has time 
during travel,  fi eld visits, meals, and evening sessions to develop its unique frame-
work for analysis, often a hybrid of the four frameworks in the pre- fi eld readings or 
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a departure in a new direction. During often heated team discussions, students must 
resolve differences in worldviews, experiences, and prior levels and types of knowl-
edge. Students decide as a team what questions to ask farmers in the interviews 
and what key observations they need to make while visiting the farms. During the 
process the teachers assume the role of catalysts, mentors, and co-learning partici-
pants in the course. We have observed that students are very impressed when they 
see teachers taking seriously the role of learners, absorbed in keeping notes on 
each farm, and catalyzing discussions in the vans during travel between sites. At the 
end of each day we convene a large group discussion about the day’s farm visits, 
and each of the evening sessions is led by one of the student groups and employs 
innovative ways to stimulate group interaction and sharing of the day’s experiences. 
We have learned that a group of 30 people visiting the same farm and hearing 
the same farmer often comes away with a rather wide divergence of observations, 
and the evening sessions provide a forum for sharing the multiple meanings gained 
from common experience. 

 The class explores agroecosystems within the four-state region of southwestern 
Minnesota, northwestern Iowa, southeastern South Dakota, and northeastern 
Nebraska. During the farm visits, farmers serve as teachers to help guide learning 
about food production, economics, environmental concerns, and rural community 
viability. Farms are chosen based on diversity in size of operation, potential to 
provide a cross-section of farms typical to the region, communication skills of the 
farmer, and goals of the farm families. The farms selected represent different agro-
ecosystems, landscapes, management philosophies, soil types and topography 
in the four-state area. Examples of the types of farms and landscape activities that 
we often visit include organic farms with diversi fi ed enterprises, large farms using 
conventional practices and growing commodity crops, family-scale integrated crop/
livestock systems, and industrial-scale swine and dairy production. In addition, we 
visit diversi fi ed vegetable and  fl ower production on small farms, where the major 
marketing is direct to consumers or through farmers markets. 

 The farmers are prepared to summarize their operations and provide insight on 
their world views and their attitudes toward the part of the farming and food system 
they manage. In addition, they are ready and willing to answer questions from the 
course participants. During the visits the teams explore production, economic, envi-
ronmental, and social dimensions of each farm. Typically we spend between 2 and 
4 hours with each farmer or agribusiness entrepreneur. Often they will include other 
members of their family or participants in the operation in order to help answer 
questions. We compensate each farmer with a modest honorarium, because we 
respect their time and knowledge. 

 The students spend substantial time in small groups after the visits, applying 
their agroecosystem analysis frameworks in order to determine their assessment of 
the sustainability of each farm. At the end of the  fi eld portion of the class, results 
are presented during oral team presentations that include analysis across all farms. 
Each team leads a 40 minutes presentation/discussion/activity based on the analy-
ses and interpretations that the team made during the week. It is expected that a 
signi fi cant part of the presentation time will engage all the students and faculty in 
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discussion and other forms of constructive learning activity around the team’s 
report. It is during this time that students receive feedback from other students and 
faculty facilitators. This feedback and their own re fl ections/evaluations are then 
used to prepare a written project report. Each year the individual teams develop 
and use widely different types of analyses, models, and results. There are no  fi nal 
and “right” answers, but students must clearly articulate their evaluation and analy-
sis and provide rationale for their choices of methods. 

 The course is founded on the concept of community learning. At the beginning 
of the  fi eld portion, activities are planned that begin the community building 
process. We design a learning landscape that will help the students and teachers 
become better acquainted with one another. Based on documentation provided by 
students before the course, the instructors place students in groups of three to  fi ve, 
making sure that each group has students from different institutions and majors, 
with gender balance and an attempt at compatibility and potential synergism. 
Our objective is to maximize learning by forming groups with members who have 
a wide range of experiences and backgrounds, and thus expect some emergent learning 
properties from each mix of students. 

 Daily evaluation/re fl ection is a critical piece in the process, and many students 
 fi nd the structured re fl ection an innovation they have not experienced before. A one-
page evaluation includes questions about what was learned from the day’s activities, 
what could have been learned, and how the process of farm visits could be improved. 
Using a double-sheet carbon copy form, students can hand in the originals and keep 
a copy each day for themselves. These pages serve as useful reminders of daily 
activities, supplementing their notes from the  fi eld, and become invaluable when 
they write a  fi nal re fl ection. Faculty review the evaluation sheets each evening so that 
we can adjust programs and improve the learning environment in response to student 
observations. A summary of their evaluations is often posted each day so students can 
read what others have learned from the previous day. 

 Student teams work for 1 month following the intense week of farm visits to 
complete their team’s project document, which re fl ects feedback from students 
and instructors during the oral presentations. In addition, at the end of the course 
students are required to complete a Learner Document, which is an opportunity to 
re fl ect on the process of personal learning during the course. The learner document 
should include re fl ections on the educational process of the course, on the student’s 
participation in teams, and on their overall response to study in this type of learning 
landscape. The following questions are provided to guide the re fl ections:

   What were your impressions and reactions to the lectures, to the large-group • 
discussions, and to the  fi eld trips and conversations with farmers?  
  How were the group dynamics when your team discussed choosing key questions • 
for farmers, when you summarized results after the farm visits, when you discussed 
what had been learned, and when you searched for consensus on conclusions 
about each farm and how to present them?  
  What did you learn about your own role in a group/team activity?  • 
  What did you learn about your own learning style?    • 
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 The questions are intended to stimulate thinking and re fl ection, but not to limit 
the scope of the document. From these learner documents we have gleaned sub-
stantial insight about what is effective and what can be improved in the course. 
Although the schedule is grueling, often from 7 a.m. until well after 10 p.m. including 
the team meetings, there appears to be consensus that the investment of time and 
energy is valuable and appreciated. We have dropped some of the farms and added 
new ones in response to student feedback. We have also adjusted the schedule at 
times to help meet their learning needs. The learner documents as well as personal 
interviews were used to conduct an in-depth evaluation of the course over a period 
of 10 years (Harms et al.  2009  ) . On more than one occasion a student has remarked 
in the evaluation that, “I have learned more in the week of intensive farm visits 
and team work than I often learn in an entire semester on campus.” Although the 
veracity of this comment is dif fi cult to assess, at least it appears that the experience is 
perceived as highly valuable as a part of the overall university learning experience.  

    8.3   Experiential Learning in Field Excursions 
in Southern France 

 The autumn semester “Agroecology” at ISARA, Lyon, France, has the goal for 
students “to learn project management and expand on application of agroecological 
science in real-world situations”. There are  fi ve modules in this semester that were 
described by Dr. Alex Wezel (Personal communication, May 2011, and   http://www.
isara.fr/Description%20English%20Autumn%20semester%20Agroecology%20
at%20ISARA-Lyon.pdf    ):

   Agriculture and landscape management in a particular agricultural region  • 
  Agroecological cropping practices  • 
  World agroecosystems and agricultural use  • 
  Management of agroecosystems: implications from policies, global change and • 
nature conservation  
  Group project management    • 

 In the initial module, the students “will learn to put together theoretical knowl-
edge and past experiences to work in farming and food systems” (from program 
website). For an orientation into the landscape, the economic and ecological con-
text of southern France, the students dedicate a week-long excursion in groups to 
investigate agricultural and environmental issues in one region in southern France. 
In preparation, there are lectures and discussions about methods for landscape anal-
ysis, evaluation of production systems, environmental indicators, and interview 
techniques. The student groups initially meet key stakeholders to gain background 
on the natural environment, production potentials and opportunities, and economic 
viability of agriculture in the region. Then as groups they explore the region to 
discover constraints and future potentials of the livestock and cropping systems, as 
well as landscape management for ecosystem services. One of the unique methods 

http://www.isara.fr/Description%20English%20Autumn%20semester%20Agroecology%20at%20ISARA-Lyon.pdf
http://www.isara.fr/Description%20English%20Autumn%20semester%20Agroecology%20at%20ISARA-Lyon.pdf
http://www.isara.fr/Description%20English%20Autumn%20semester%20Agroecology%20at%20ISARA-Lyon.pdf
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used in agroecosystems analysis is driving transects across the region in cars, 
and making inventories of different crop and livestock land uses in the region. 
The results of this type of student research are remarkably similar to published data 
taken from GIS analysis of the same region (Wezel et al.  2008  ) . They also investi-
gate potentials for adding value to resources through agritourism, for con fl icts and 
competition for land, water and other natural resources, and for adjusting agricul-
ture and land use policies to promote rural development. Results of the  fi eld obser-
vations, analysis and evaluation are presented to the entire student group and 
evaluated by the instructors. In the beginning, students were mostly from France, 
but presently the number of foreign students has increased signi fi cantly. Thus,  fi eld 
working groups are enriched by the prior experiences of a number of students from 
other countries, yet the increasing number of foreign students poses a language 
challenge. As the agroecology semester in France is completely in English, many 
foreign students do not speak French (which is not a pre-requisite for the semester). 
Thus, certain topics during the 1-week excursion are less suitable because almost all 
interviews with key stakeholders have to be translated, with a certain loss of infor-
mation and large time investment. To overcome this problem, late afternoon or eve-
ning meetings to discuss the interviews are held in the group with one of the 
instructors. The course continues to attract substantial interest from students in 
France and from outside.  

    8.4   Experiential Travel Course in the U.S. Paci fi c Northwest 

  Field Analysis of Sustainable Food Systems  was developed collaboratively between 
Washington State University and the University of Idaho. This course was modeled 
closely after the framework developed for the Midwest  Agroecosystems Analysis  
course (Sect.  8.2 ) and extends the student experience and analysis to well beyond 
the farm gate, explicitly including distribution and retail venues, farm-worker hous-
ing, and waste management. The course is taught by a multi-disciplinary faculty 
team, typically including at least one sociologist in addition to one or more natural/
agricultural scientists. A graduate-level offering is also conjointly available with 
additional requirements. A number of students historically have been distance 
degree students who are studying while out in the world in the workplace and their 
participation provides additional maturity and enrichment for more traditional 
campus-based students. When space and funding have been possible, we have also 
accepted participation by post-baccalaureate agricultural professionals in the  fi eld 
immersion component of the course – for their professional development, as well as 
to further enrich the academic student experience. Instructors emphasize the value 
of each student’s existing knowledge and background experiences coming into the 
course, and encourage the students to contribute their expertise as appropriate. 

 As in the Midwest course, there is a week-long immersion  fi eld experience 
 preceded by a set of common readings and a written assignment, and followed by 
group activities/presentations on the last day of the  fi eld experience and subsequent 
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written group report and individual Learner Document. After the initial years of 
offering the course during the summer, we moved the travel component of the course 
to the week of our universities’ spring break (mid-March), in order to address stu-
dent concerns such as con fl icts with summer jobs and higher tuition in summer. 
This shift greatly increased academic student participation and led to the course 
becoming required as a part of WSU’s  Graduate Certi fi cate in Sustainable 
Agriculture . Because of the extreme variety in climate and agricultural systems 
across Washington and Idaho (the region contains ten of the 13 worldwide soil 
orders described in Soil Taxonomy), we have chosen to move the course to different 
regions over the years – from the maritime seed crop-fresh vegetable-residual dairy 
systems of the far northwest, to the Mediterranean dryland wheat and residual cattle 
systems along the Washington/Idaho border, with tree fruit and vegetable process-
ing operations in the irrigated desert of the Columbia Basin in between. 

 The learning goal and objectives are provided in the course syllabus (  http://css.
wsu.edu/graduate_studies/grad_cert_sustainable_ag.html    ). Course goal: develop 
and enhance our understanding of the components, connections, and changes occur-
ring in our food systems, especially with respect to the environmental, economic, 
and social aspects of sustainability and community well-being. Course learning 
objectives: direct interaction with farmers, food site managers, agricultural profes-
sionals, faculty and other students who share expertise and interest in food systems 
and sustainability. Upon completion of this course students will have:

   Worked with an investigative framework for analyzing the origin, impact and • 
sustainability of agricultural, processing and marketing practices used on farms 
and in the food systems of the region  
  Explored ways to de fi ne, assess and interpret factors that contribute to greater • 
sustainability of agricultural and food systems  
  Developed an understanding of the factors that go into decision-making at mul-• 
tiple scales    

 During the initial meetings, time is spent: (a) getting to know each other, (b) 
grounding participants in the natural resources (especially climate, water, soils) of 
the particular study area, and (c) providing additional grounding in the social sci-
ence procedures, requirements and etiquette important for successful site visits. Site 
hosts have been told that our group is studying food systems from farm to table, and 
is particularly interested in the types of relationships and decisions they need to 
make in their enterprise(s). As in the Midwest course, the students determine the 
lines of questioning and observation they will use, with instructor emphasis on 
breadth of observations possible, and on the importance of using solid social sci-
ence methods, including maintaining con fi dentiality and respectful rapport with all 
site hosts. Students are members of two groups in a jigsaw fashion;  fi rst and fore-
most they have been assigned to a multi-disciplinary group who will work together 
as a team throughout the week and in their  fi nal presentations and document (as in 
the Midwest course). Within these groups, the students decide who will represent 
their group in each of the four Filter areas (environmental, social, economic or 
 production). In this way, each student contributes to the production of a complete 
set of notes, which are then available to all. In most years, the afternoon of the 
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second day is spent visiting retail food outlets, including a large grocery store and a 
food cooperative or other natural food store. These visits serve the practical purpose 
of allowing students to shop for food for the week, since our dormitory/cabin–type 
housing for the week typically requires that we cook and eat our meals together. 
However, and importantly, they also set the stage to consider the ultimate  retail 
consumer role  in food systems and issues of sustainability. The store managers meet 
with the students, describe their operations, provide a tour of facilities and answer 
the students’ questions. 

 On each of the subsequent days leading up to the  fi nal presentation, students and 
instructors visit three or four sites, spending about 2 hours at each. Examples of 
sites include a family-sized dairy with biogas digester, an immigrant  fl ower farm 
doing direct marketing, a pasture-based organic dairy, a small-scale fruit farm with 
processing and direct sales, a grain elevator as well as a food cooperative, and other 
diverse production and marketing operations in the study area. 

 Deep re fl ection is designed into the course through written evaluations as well as the 
large and small group discussions held each evening. Day 1 and 7 evaluations are lengthy 
and designed primarily to capture before and after perspectives. The remaining days’ 
evaluations are a single page, and include the following open-ended questions:

   What were the most important insights and/or “learnings” I gleaned from today? • 
What became more clear?  
  What new questions or considerations did today’s activities raise for me?  • 
  How and to what extent did today’s activities help me recognize and understand • 
(1) agricultural networks and systems, (2) the interplay among environmental, 
socioeconomic, and policy factors that in fl uence sustainable food production and 
delivery choices, and (3) examples that demonstrate how this interplay affects 
the success of a farm, ranch or other agricultural enterprise?    

 Similar to the Midwest course, student comments often stated that they felt they 
had “learned more in this 1 week than in any of my other classes” (or “…in the rest 
of my college career”). Over the years of offering the course, almost all of the 
quantitative responses ( fi ve point scale) were  fi ve (‘very high’) regarding several 
questions about learning, including: amount of overall learning, learning about 
in fl uences on sustainable food production and delivery systems, learning about the 
interplay between environmental, social and economic factors affecting food systems, 
learning how food systems contexts affect individual farm success, and learning 
about their own roles in food systems and their own values with respect to food 
systems. This positive student evaluation compels us to offer the course each year.   

    9   Challenges and Opportunities for Experiential Learning 
in Universities and Colleges 

 “If you want to truly understand something, try to change it” (Lewin  1948  ) . 
This quote from Kurt Lewin, father of social psychology and an expert on change 
theory, serves as an appropriate introduction to discussion of the challenges facing 
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those who want to change education. Experiential education based on theory as 
de fi ned in Sect.  2  and demonstrated with a number of examples above should  fi nd a 
welcome home in universities and colleges, in spite of their general conservatism. 
These are among the principal places in society where creative learning should hap-
pen, places that provide an experience where students are liberated from the work-
ing world for a period of intense interaction and exploration together with other 
students and with teachers who are prepared to guide this search. Such an idealistic 
and creative scenario is tempered, of course, by long-standing traditions in our vari-
ous types of higher education venues. Student and faculty initiatives and potential 
for moving very far beyond the accepted norm and curriculum may be suppressed 
by lack of budget, conventional organizational structure, narrow disciplines and 
 fi xed graduation requirements, and even the inertia, comfort, and complacency 
sometimes generated by the tenure system. Here we explore the differences that 
may be found between the Land Grant Universities (United States model) and 
national agricultural universities (Europe) generally focused on research but also 
entrusted to design and deliver agricultural education, and small liberal arts colleges 
that have more  fl exibility and integration. We present these as extremes, for purpose 
of illustration, recognizing that most institutions and individual degree programs 
will fall on a spectrum in between. The discussion provides a platform to examine 
the potentials of experiential learning in a wide range of situations, and an opportu-
nity to survey a number of innovative places where new models are being tested. 

 Through this section we examine the current and potential roles of higher education 
to bridge theory with experience and action, the unique structural potentials in facilities 
and programs that are conducive to fostering the experiential learning process, and the 
differences among agricultural universities and liberal arts colleges in their propensity 
to promote transdisciplinary learning and preparation of students to become lifelong 
learners as well as thoughtful and educated members of society. As suggested a number 
of times in this review, we need to prepare these learners to deal with an increasingly 
complex, unpredictable, and resource-limited future where food will be at a premium, 
and where our ability to envision and implement strategies for equitable access to food 
and other resources will in large part determine our long-term survival as a species. 

    9.1   Students in Higher Education as a Unique Audience 

 We meet students in our courses at an impressionable time of their lives and development. 
Although we often lament their previous educational experiences as overly structured, 
divided into disciplines without a substantial systems perspective, and focused on 
memorization rather than problem solving, there is great potential at the college level 
to break out of these patterns through experiential learning. Over the past decade we 
have established highly participatory learning workshops and courses, and found 
that students quickly adapt to a situation where they are encouraged to bring forward 
their past experiences and to build on those with new information and insight. 
According to Dewey  (  1897  ) , this is the only way that real education takes place. 
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 An example comes from a workshop experience in Estonia a decade ago when 
students came to a 1-week course for Ph.D. students, expecting to encounter 
40 hours of sustainable agriculture lectures with some limited time for discussion. 
Imagine their surprise when we dedicated 2 hours the  fi rst day to their preparing and 
presenting personal biographies of their past experiences as well as expectations from 
the class and what they hoped to contribute. It was especially heartening to observe 
students from Eastern Block European countries who had only experienced top-down 
academia blooming like  fl owers from the bud as they shared their past expertise and 
hopes for the course. After 2 days there were spirited discussions and frequent ques-
tions, at times to a teacher cadre that was not prepared for such challenges. 

 We face the same situation in the full-time Agroecology M.Sc. course each autumn 
semester in Norway. It takes some time to convince students that they in fact ‘own the 
agenda’ and must take responsibility for learning. We expect a creative project report, 
based on working visits to farms and communities, with potential future scenarios for 
their clients to improve the current situation. Students at  fi rst are dismayed to hear that 
the instructors don’t have the correct answers that they should be clever enough to 
discover, but rather we are pursuing an open-ended case together as co-learners and 
seeking ways for their clients to solve their own challenges (Francis et al.  2009  ) . 
We empower the students and provide some guidance through this complex learning 
landscape, but as mentors and co-explorers rather than as authority  fi gures. 

 One of our goals in experiential learning is to catalyze a process where students 
examine their assumptions about food systems, natural resources, and the future, 
and we do this by exposing them to real world situations that are complex, uncer-
tain, and dependent on multiple factors. These situations present a series of what 
Batie  (  2008  )  terms ‘wicked problems’, those for which there may be multiple solu-
tions and are not easily resolved with the tools available in any single discipline, and 
which may be viewed differently by multiple stakeholders. This is why students 
need to carefully look at their background of prior information, learn the importance 
of context and complexity, and be able to see situations through new eyes. 

 The college experience provides unique potential to stretch beyond prior experi-
ences and to prepare to meet the challenges of the real world. Most students are 
away from home for the  fi rst time, sorting out large questions about religion, ethics, 
and world views in addition to expanding their knowledge and skill sets. It is in this 
new environment that students are able to stretch their wings, to test ideas and 
attitudes against those of their peers, and take advantage of the college or university 
environment to learn and grow. We provide several contrasting models of structure 
of higher education institutions in Sect.  10 , including a future learning university 
designed to promote the process.  

    9.2   Colleges and Universities as Unique Environments 

 Our colleges and universities present students with unique environments and multiple 
opportunities to explore learning in an experiential manner. One good place to start 
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is with food and the dining experience. In the United States, students often are 
required to live on campus and to pay for a meal plan to ensure that they are ade-
quately nourished in this  fi rst adventure away from home. Here is an opportunity for 
food and nutrition education, but one that is too often missed. When budgets are 
limited, food service goals are to feed as many students as possible with lowest cost 
ingredients. Expensive labor dictates that pre-prepared foods form the bulk of the 
diet, and students are not involved in the process of planning and choice. The dining 
halls may in fact closely resemble an industrial model, con fi ned animal feeding 
operation with ef fi ciency and low cost being the only guiding principles. Likewise, 
there are few places that have a rational recycling program to put waste food, 
napkins, and other organic materials into a visible composting system that returns 
those nutrients to the land. Virtually none has capability of recycling human feces 
and urine back into the production process, due to lack of technologies, restrictive 
rules, and a social revulsion to even the idea of cycling human “wastes”. Of course these 
are all resources that should  fi nd their way back into the food-web, and we lose an 
opportunity for learning when we do not explore all the possible strategies to involve 
people in the food – consumption – waste management process. More creative 
systems for food service and resource recycling could add value to the overall edu-
cation experience, and provide models for students to pursue in the future. 

 The building structures on campus including classrooms and laboratories present 
opportunities for demonstration to students and visitors. When we herd a large 
group of students into a traditional lecture hall to hear the pronouncements of an 
authority  fi gure, a professor of agronomy or entomology, we are perpetuating a 
1,000 year tradition that started with the organized church. All focus is on the pro-
fessor (high priest) on a raised platform or behind a podium, there is domination by 
one-way transfer of information, and little opportunity for questions or discussion 
or even thinking. This is a frequent method of “teaching” in large universities. There 
are valuable alternatives, and some of the newer classrooms are smaller with mov-
able chairs and tables rather than the  fi xed rows of chairs with  fl ip-up writing desks. 
The  fl exibility of these facilities is more conducive to discussion and small group 
learning. In contrast to large class size and lectures, many liberal arts colleges have 
smaller enrollments in basic courses and thus more opportunity for student group 
learning and more faculty – student interaction. To be sure, there are exceptions to 
each of these models in both types of learning organizations, and to the extent 
possible with limited budgets, most instructors try to adapt their circumstances to 
promote learning in smaller groups. 

 An example of a missed learning opportunity was the recent remodeling of the 
Agronomy and Horticulture Department building at the University of Nebraska, a 
1950s vintage structure that needed updated windows, air circulation, accessibility, 
and asbestos removal. In response to suggestions for a green roof, solar panels and 
awnings on the south exterior, wind machine on the roof, and a green wall to purify 
water in the courtyard, those in charge of design in the Buildings and Grounds 
Department declared that each of the proposals was not cost effective, represented 
an untested technology, and was dif fi cult to specify in their call for proposals 
from contractors. The resulting newly designed structure did meet LEED standards 
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thanks to energy ef fi cient windows and recycling of concrete, but fell far short of 
what could have been a wonderful demonstration of living in an energy-scarce 
future. The proposed alternative, albeit designed for the long-term future, would 
have been a dramatic demonstration to students each day and to visitors to campus 
that the university was on the cutting edge of energy ef fi ciency. 

 In contrast, the Adam Joseph Lewis Center for Environmental Studies building 
at Oberlin College in Ohio, dedicated in 2000, is a testament to college and com-
munity joint planning for a facility that has become a landmark in the educational 
community for its comprehensive design and ef fi cient energy use. This building is 
for both demonstration and education, and students are exposed to innovative and 
contemporary thinking about environmental design every time they enter the building. 
Almost as impressive as a visit in person is to go to the website and see real-time 
monitoring of energy production and use (Lewis Center  2011 ;   http://www.oberlin.
edu/ajlc/ajlcHome.html    ). 

 Another example is the Sustainable and Environmental Studies program at the 
Berea College campus in Kentucky, where well-designed ecological machines 
purify wastewater and recycle it back into the system. This is a central feature of 
their ecovillage on campus, where 50 apartments accommodate students with 
children, a learning laboratory, and state-of-the-art energy saving and recycling. 
Their goals for the ecovillage include 75% reduction in energy use, 75% reduction 
in water use, and 50% waste reduction through recycling, reuse, and composting, 
using the latest in green design (Berea College  2011 ;   http://www.berea.edu/sens/
ecovillage/default.asp    ). 

 These latter two examples demonstrate what is possible through creative planning, 
vigorous search for funding, and aggressive implementation of green design as an 
integral part of the education strategy. Both are found on campuses of relatively 
small, liberal arts colleges. 

 What students learn as they enter these classroom buildings or live in an ecovil-
lage could be called a “co-curriculum” that is available in parallel with scheduled 
classes and other college activities. When we consider that full-time students spend 
perhaps 15–20 h per week in class and laboratory sessions, there are many more of 
their waking hours spent in study, with friends, in exercise, or in casual activities. 
The more of this time that can be spent learning, including social and environmental 
learning, the more valuable the total experience. When the campus environment can 
be designed to extend learning beyond the classroom and laboratory, the potentials 
for learning are increased. 

 Structured learning may be extended by providing students with employment on 
campus. Many institutions employ students in grounds and maintenance activities, 
including part-time work in gardens and in snow removal in northern climates. 
Research projects employ students in a number of support roles, and those students 
may use some of their on-the-job experiences in developing a thesis. Teaching 
assistants are often paid to prepare laboratory materials or help in grading routine 
exercises. Student farms and community supported agriculture marketing schemes 
employ students in many agricultural colleges and universities, with examples 
in Maine, Iowa, California, Washington, and other states. These farms are designed 

http://www.oberlin.edu/ajlc/ajlcHome.html
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for production, but especially for providing learning experiences for students. 
Berea College has a unique program in which most students pay for their tuition, 
fees, and housing by working at the college farm, the pottery factory, and the 
woodworking factory where they learn practical skills as well as support themselves 
and pay for education. Berea College, University of California at Santa Cruz, and 
Evergreen State College in Olympia, Washington have student farms, even though 
they are not agricultural institutions. 

 Many of the land grant universities (LGUs) in the United States began with 
2-year degrees and a highly practical curriculum that included farm practice along 
with utilitarian courses addressing many technical aspects of farming and ranching 
as well as agricultural economics and a limited supporting liberal arts component. 
As programs were changed to 4-year B.Sc. degrees, more theory was introduced 
along with higher technology practices, and farm practice was gradually phased out. 
The LGUs today are viewed primarily as research universities, with additional focus 
on instruction and outreach through Cooperative Extension. Practical experience 
through student farms or internships is available but often considered an option for 
only students of agricultural science. Student managed farms on campus are seen as 
an add-on activity rather than integral to the mainstream of learning. 

 There are numerous experiential learning programs in agriculture and food at 
liberal arts colleges. Smaller non-land grant institutions appear to be more penetrable 
with creative ideas, yet from the administration’s point of view may be more vulner-
able to criticism. As with small business ventures, such as software start-up compa-
nies or highly diverse organic farms, small colleges can be more capable of responding 
to changes in technology or in the marketplace. To maintain student enrollment, they 
need to differentiate themselves from other institutions. The most creative energy 
seems to be found in small liberal arts schools with gardens, farms, local farmer 
talks, museum exhibits, and cooperative programs with their local communities. 
Their search for creative answers may be enhanced because they are not funded by 
the Morrill Act of nearly 150 years ago, nor the Hatch Act of 1887 that established 
experiment stations. The liberal arts view may tend to reveal linkages and complex 
interactions more readily than technical tracks in agricultural schools. Liberal arts 
colleges have an ability to be innovative and nimble in visioning and moving towards 
a different production and food system because they are small, historically grounded 
in a conversation about ethics and social transformation, and are not constrained by 
the broad land grant mission of research, teaching, and extension. 

 The structures of small schools allow for them to more easily become a labora-
tory, for example a dining hall as a place for learning and sharing. Although faced 
with the same rising costs and budgetary constraints that are found across higher 
education, these colleges are more apt to measure attaining their mission using 
multiple bottom lines, rather than only  fi nding the most cost ef fi cient method of 
accumulating the most credit hours, tuition payments, and numbers of graduates. 
We see the potentials of close linkages between the land grant universities and the 
liberal arts colleges as holding one key to design of broad and effective education 
in agriculture and food systems for the future. A current initiative is opening our 
agroecosystems analysis summer course, run for the past 13 years by three land 
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grant universities (Sect.  8.2 ), to students and faculty from liberal arts colleges in 
these states. We anticipate that the hybrid vigor thus created will be valuable for 
both groups. While the LGU instructors contribute their knowledge about integrated 
farming and food systems, the small college instructors and their students bring a 
fresh and creative perspective to the environmental and social dimensions such as 
integration with rural communities, rural-urban communication, and equitable 
distribution of bene fi ts from the system.  

    9.3   Challenges to Experiential Learning 

 There are numerous challenges facing agricultural universities as well as liberal arts 
colleges, challenges that relate to administrative structure, physical facilities, term 
schedules, established majors and degree requirements, accessibility of farms, and 
reward systems for faculty. Although it seems that these have been overcome in a 
number of situations, including the examples in Sect.  8 , it is useful to enumerate 
challenges and some of the steps that have been taken to solve them. Just as ecologi-
cal niches are unique in natural ecosystems, the situations and challenges in each 
university and college are speci fi c to their history, location, stated mission, faculty, 
and student population. The issues listed are based on the authors’ personal experi-
ences as instructors or students in more than 25 such institutions and short-term 
experiences through seminars, sabbatical leaves, professional meetings, and work-
ing visits to scores of additional sites. The insight from several ENOAT (European 
Network Organic Agriculture and Agroecology Teachers) meetings has also informed 
design of the educational programs, for example Lieblein and Francis  (  2010  ) . 
The list is not inclusive, but represents some of the most apparent issues. 

  Emphasis on Research  – Although more of a challenge in land grant or national 
universities with a primary research mission, any college or university with split 
appointments runs the risk of sacri fi cing teaching excellence while pursuing 
the grant support agenda of major research institutions. Although teaching is a 
compelling responsibility – students will appear for class at 9 a.m. on Monday, 
Wednesday, and Friday whether the instructor is prepared or not – if there is a 
publication deadline for a journal special issue, a book chapter nearly done, or a 
grant proposal that needs to go out the door, these activities may take priority over 
teaching preparations. The situation has become more complicated due to the steady 
erosion of state and federal formula funding for research and growing reliance on 
grants from state, federal, and private sources. It is a rare situation where a promo-
tion and tenure committee considers teaching evaluations more important or even 
equal to the number of research publications. This is not a constraint for most liberal 
arts colleges where teaching is the full-time responsibility. 

  Time for Preparation  – For those who have planned and implemented experiential 
learning exercises and projects, there is little doubt that this is more time consuming 
than preparing and presenting lectures. A well-structured experiential learning 
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session or project needs clear learning goals, discovery activities that tap into prior 
experience and incorporate new knowledge or skills, involvement of students with 
clients on farms or in the community, and integral evaluation and re fl ection. This 
requires substantial advance planning. Suf fi cient time ahead is needed for prepara-
tion by both instructor and student in order to maximize the learning experiences; 
prior background reading, web searching, student team meetings, decisions on what 
questions to ask clients, setting up schedules, and re fl ecting on the project all take 
time. It is easy to see why instructors resort to lectures or to carefully bounded exer-
cises in classroom or laboratory, either in LGUs or in liberal arts colleges. 

  Logistics and Timing for Experiential Activities  – The logistics of setting up visits 
to clients, arranging transportation, scheduling activities that do not con fl ict with 
other courses and orientation for outside-of-class learning also consume time and 
resources. It is often useful to  fi nd well-run farms and opportunities for hands-on 
experiences very near to the campus. Yet, students who are taking three to  fi ve 
courses per semester or quarter have dif fi culty scheduling a half or full day to be 
away from campus, much less an entire week if travel and extended stays are needed. 
This constraint has been overcome at the Norwegian University of Life Sciences by 
having students enroll in a single course in Agroecology for the entire autumn 
semester; at Evergreen State College in Washington, United States, all students 
enroll in a one full-time program each quarter. This avoids con fl icts, since the single 
class is the only academic activity for each student. There still can be con fl icts with 
other organizational involvement, athletics, jobs, or volunteer positions that require 
students to be on or near campus. One option is bringing clients to campus in order 
to interact with students in class or laboratory; it is time effective in that one person 
travels rather than an entire class, but such an experience often loses much of the 
 fl avor of the context of the farm or community in which the activity is embedded. 

 Timing of farming systems operations presents another challenge. The school 
year normally runs from September (nearing harvest season in the northern hemi-
sphere) through May (planting season). It is not possible to have students follow the 
logical sequence of farming activities during a school year because it does not coin-
cide with the farming year. The logical solution is to use internships where students 
can apprentice on farms and be able to follow the entire cropping season, although 
some adjustments may have to be made to the school year to accommodate this 
learning experience. Livestock operations present a better opportunity, due to year-
round activities on the farm, and greenhouse operations may  fi t the school year better. 
These challenges are similar in research universities and liberal arts colleges. 

  Administrative and legal issues  – Some of the challenges to implementing farm 
experiences on campus are common to European and United States university 
settings. These include multiple demands on teachers’ time, lack of facilities or 
support, and legal matters such as liability insurance. When there is a student farm 
or at least a plot of land dedicated to learning activities it may fall on the instructors 
to do more than just teach and supervise students in the  fi eld. If this is not part of the 
routine college or university activity, there may be minimal support from the build-
ings and grounds people, whose time may also be limited due to budget constraints. 
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Many college farming activities are constrained by use of older equipment that is 
affordable, as compared to what is currently in use on commercial farms. This could 
actually be an advantage, as students learn to make do with what is available, a use-
ful skill if they intend to start farming on their own on a small scale. If the adminis-
tration and the promotion/tenure committee are not convinced of the importance of 
the practical and experiential activities afforded to students, an involved faculty 
member may be at a professional disadvantage compared to a colleague who can 
quickly turn experiments around in the laboratory and move these results into the 
publication stream, while teaching a specialized methods course in the lab. A liberal 
arts college may present challenges if a majority of teachers and decision makers do 
not consider the agricultural and food systems activity a part of their mission. On 
the other hand, if teaching is the major objective, the college may be more support-
ive of experiential activities and their supervision by faculty than in a research uni-
versity that is primarily driven by grant success and research publications. It often 
comes down to commitment by the individual instructor, and it is not surprising that 
junior faculty members may be cautious to embark on what they consider most 
important before reaching tenure. 

 In some countries such as the United States, the legal climate is such that liability 
for students while at the university becomes a major issue. At the University of 
Nebraska, a daily additional insurance premium must be paid for each student who 
embarks on a  fi eld trip in a university vehicle. This also covers liability during their 
activities in the  fi eld, but there are uncertain areas such as when students drive their 
own vehicles to a university-sponsored event off campus, coverage if they are oper-
ating farm equipment, and who is responsible for their actions while on a  fi eld trip. 
Most universities carry an umbrella policy that covers their faculty involved in such 
activities, including athletics, except in cases of proven negligence. It is an unfortu-
nate reality that all these factors must be taken into consideration before an instruc-
tor embarks on planning any learning activity that is outside the normal pattern of 
education on campus.  

    9.4   Potential to Expand Experiential Learning 
in Universities and Colleges 

 We observe a high level of motivation among students for practical and relevant 
learning activities, and offering well-organized programs including experiential 
learning could be useful for recruiting students in today’s competitive higher educa-
tion environment. There is potential for future collaboration between the research 
universities and liberal arts colleges. The former have the discipline-speci fi c technical 
expertise, soil and plant testing laboratories, and solid interactions with farmers through 
extension programs. They have students with practical farm experience, willing to 
share this with others. The latter have motivated students, often seeking internships 
and technical guidance, and may provide motivation and energy for socially-viable 
projects with farmers and with communities. Some talented undergraduate liberal 
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arts students may develop a broad base and understanding of ecology, new ways of 
thinking about agriculture, ethnographic skills that enable them to talk with impor-
tant innovators in farming, and questions about where food and agriculture best  fi t 
into tomorrow’s society. Many are motivated by a craving for right relationships 
with the land and with both our natural and social community. They can raise ques-
tions that are less often our focus in the large research-oriented universities, about 
issues such as global climate change, peak oil, food versus fuel, and whether “feed-
ing the world” is really the right question. 

 In the United States land grant system we may have become too  fi xated on the 
stereotype of who is a farmer. Although one conventional farmer may be providing 
enough commodity crops or livestock for feeding more than 100 people, there are 
many more people involved in the food system. It would be useful to interview food 
systems people to learn what their visions are for future systems. Our students could 
be learning more about who brings food onto our campuses, working with the cooks 
on a daily basis, and learning about health and safety regulations. Students can 
explore where their food is coming from and why, and learn about the challenges of 
ordering from multiple purveyors, industrial food delivery systems, and local 
farmers. Young people are quick to judge but also quick to understand and propose 
different solutions. We often talk of today’s students as our future, but they are also 
our present. In terms of food systems, we must redesign education so that students 
are not just consumers of education but co-creators of their education, much as we 
are rede fi ning the “consumer” as a “co-producer” within the CSA model. We need 
skills in soil science but we also need skills in interviewing, graphic arts, business, 
ethics and more. This is easier in small schools where faculty across disciplines can 
meet and may not be beholden to departmental commitments over collaborative 
engagement. Small schools tend to be more dependent on their town community, 
and intimate relationships may lead to creative educational opportunities. 

 A number of innovative programs are showing that experiential learning can be 
used with a wide range of audiences, allowing a new dimension of outreach from 
our colleges and universities. Numerous undergraduate service learning courses 
have students working directly with elementary school children in their schools or 
surroundings to plant gardens, take  fi eld trips to see farms or forests, or identify 
insects and reptiles. Instructors can help students seek out these opportunities or 
structure them into courses on campus, yet many of us are not well trained in this 
type of learning. Better use of school farms, setting up more internships, and using 
apprentices in a structured program with clear learning objectives provide several 
options. Often these practical learning activities may be more easily structured into 
an inter-term short period, or during school vacations, although such experiential 
learning may have to be linked to summer jobs essential to many students to help 
pay for advanced education. 

 In the Norway Agroecology M.Sc. program students move out onto farms and 
into communities. Although working at this local scale, they continuously seek 
additional focus at the regional, national, and global scales, in order to fully under-
stand boundaries and importance of food system design within and beyond the farm 
gate. This requires ethnographic skills, and includes using farmers’ and other clients’ 
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words in describing and understanding their total experience. Then it is valuable for 
them to evaluate the gap between what clients say and what the university instruc-
tors say and their different assumptions. Another outcome is for students to have a 
better understanding of how smart and talented farmers are, while simultaneously 
being limited in their choices due to policy. Farmers are good at farming to the 
policy, particularly in the United States and the European Union.   

    10   Experiential Learning in Agroecology Learning 
Landscapes: Back to the Future 

 While we are intent on designing new learning environments, using the latest tools in 
communications technology and involving students in taking responsibility for their 
education, it is humbling and useful to re fl ect on how many generations of our 
species depended on experiential learning within the family and the village since 
agriculture began some 10,000 years BCE. Even without written language our 
ancestors passed on information about what plants were safe to collect and to plant, 
and methods of cultivation under the speci fi c circumstances of each production 
environment. Knowledge and skills were passed on from one generation to the next, 
without written record, and small innovations accumulated across the centuries. We 
could extrapolate this learning process to imagine how hands-on learning led to the 
industrial revolution and eventually to computers and space  fl ight. It may be more 
than happenstance that some of the most creative minds in the early computer age 
honed their skills in workshops in a garage or basement, and not in the laboratories 
of academia. How does this observation contribute to our design of future learning? 

 It is also intriguing to think about how people have prioritized challenges over 
the millennia, and how our early experiences as a species may have predisposed us 
to deal with some challenges better than others. Anthropologists explain that we are 
hard-wired to react to threats such as a bear at the mouth of the cave, or a child about 
to touch a hot burner on the stove, or an intrepid youngster riding a bicycle with no 
hands. We deal with those challenges well, and we react quickly to assure safety of 
our loved ones. It is more dif fi cult to react to subtle threats that we cannot perceive 
 fi rst-hand with our available senses, such as dissolved pesticides in a waterway, 
gradual global warming, or unchecked human population increase and growing 
disparities between rich and poor. All affect our personal well-being and the resil-
ience of our species in the long term, but we seem less well prepared to handle these 
subtle challenges. Here is where the integration of theory with knowledge, of literature 
with practice and common sense, and of book knowledge with hands-on experience 
dealing with challenges in the real world collectively introduce useful perspectives 
for future education. 

 Agroecology as a transdisciplinary study of the ecology of farming and food 
systems provides an integration of useful biological and social science methods to 
handle complex future situations that are often unde fi ned, complex, ambiguous, and 
unpredictable. Thus we advocate a blending of science with practice, and integrating 
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the important results of a century of discipline-speci fi c research with the experiential 
knowledge accumulated by farmers in their unique production systems well-suited 
to divergent ecological niches. In this conclusion, we offer some future visions of 
how institutions could be organized and experiential education implemented to help 
assure a sustainable and equitable future food supply while maintaining an environ-
ment and a society in which we would like to live. 

    10.1   Re fl ections on Current Experiential Learning 

 In contrast to the institutional organization that is optimum for what has been 
presented above to foster experiential learning, the structure of conventional univer-
sities and colleges and the interactions among their instructors, researchers, and 
outreach specialists could be illustrated as shown in Fig.  9 . The diagram shows the 
university classroom/laboratory building and the connections its people make with 
the stakeholders “out there” (from Lieblein et al.  2000  ) . The physical infrastructure 
of most universities could be depicted as a monolithic building, clearly divided into 
cells or sections by traditional academic departments within which we teach and 
research. Students take most courses within their department or major, although 
“breadth requirements” force us to grudgingly send students to other departments to 
acquire additional specialized knowledge about other  fi elds. If the individual faculty 
reward system depends on accumulation of student credit hours taught, it is not to 
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  Fig. 9    Schematic description of a current agricultural university and connections of research and 
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our advantage to send students to other departments. One joke on the university 
campus is that departments are primarily connected through the plumbing system. 
To be sure, there are large exceptions to this stereotype of the university and its 
teaching function. There are interdisciplinary majors, general education require-
ments, and individual advisors who carefully counsel students to take a range of 
courses in multiple departments that will enhance their education and prepare them 
better for the job market in the future. The extreme case is presented to provide a 
traditional standard for comparison.  

 To expand on an explanation of this traditional model, part of the problem is our 
assumption and mind-set that the world is only built up of atoms, coupled with a 
scienti fi c worldview of the universe as a natural machine, and until recently a lack 
of coherent science on system scales larger than organisms to convince us to think 
otherwise. In contrast, many systems thinkers now explore alternative scienti fi c 
explanations and study the world as a complex interactive system impacted by 
unpredictable events and dependent on many emergent systems properties. In the 
nexus of natural systems and agriculture, there is a background of scienti fi c, inte-
grated theories and examples that could be useful for a systemic approach to farm-
ing and food systems (e.g. Prigogine and Stengers  1984 ; Odum  1982  ) . Odum and 
Odum  (  2006  )  called this a ‘General Systems Theory’, with reference to the phe-
nomenon in the universe called ‘self-organization’, a theory that local ordered struc-
tures are formed at the cost of increasing ‘disorder’ or increasing entropy to the 
surrounding environment. The theory has been demonstrated in studies on different 
types of systems, both natural ecosystems and integrated human-managed agroeco-
systems (Able  2003  ) . Recent books and articles on self-organization in biology and 
ecology, and their interactions with social sciences, may be explored for more 
details (e.g. Ostrom  2009 ; Olsson et al.  2004  ) . 

 Moving into the landscape “out there” we can observe three domains of interest: 
the natural environment, the farming sector, and the urban setting where most people 
live today. These are drawn as separate domains in Fig.  9 , because to some extent we 
have categorized and dealt with them as unique and disconnected entities, although 
they all are dealing with and impacting food in multiple ways. Until recently, most 
courses in departments of natural resources were focused on the environment  per se , 
with little interest in production activities and how farming could be made less harm-
ful to nature and the environment. Ecology and study of natural systems as a disci-
pline diverged from production agriculture in the  fi rst decades of the twentieth 
century. Moving across the landscape, farms and production agriculture are the 
domain of disciplines such as agronomy, horticulture, entomology, plant pathology, 
animal science, agricultural engineering, and agricultural economics. Finally, activi-
ties and inhabitants of the urban society are studied and taught in departments of 
sociology and anthropology. The crossovers and linkages between and among these 
departments and their instructors, while obviously important to us today, until 
recently have not often been connected in academic tradition and instruction. 

 In communication with stakeholders in the larger society, we have obvious interac-
tion with students, those we herd onto campus and subject to 4 years of specialized 
training, and hopefully to some education. Outreach in programs of extension, 
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evening courses, and publications has been formulated in terms of information and 
recommendations, and the communication has generally been in a mode of one-way 
transfer. This information has come from specialized departments, and targeted to 
answer very speci fi c, reductionist questions about small components of the overall 
natural resource, food production, and food consumption system. The building 
shown and one-way transfer of information that we call “education” represent the 
not-too-distant past, and one that many educators have worked hard to change. Both 
the structure and function of the university resemble in many ways those of the clas-
sical church, and the large lecture hall with all seats facing forward and attention 
given to the authority  fi gure up front, usually male, are not unlike the structural pat-
terns found in the cathedral. 

 Most modern educators would dismiss this depiction of the university as out of 
date, and quickly bring up the important exceptions of team teaching and research 
as well as cross-department courses, but the model is presented to demonstrate how 
far we have come in some programs, at the very least for comparison with more 
enlightened models presented later in this section.  

    10.2   Relevant Lessons from History 

 Our ancestors certainly made little distinction between the natural environment, 
their food gathering and hunting areas, and the places they lived. In a demanding 
environment where survival depended on a wide range of skills, they lived across 
this continuum in a highly integrated way. There was considerable specialization 
among tasks, some related to gender and others to special skills, but in a way these 
people were all generalists who could make do with the resources at hand or on 
what could be acquired by trading. While few in today’s society in any part of the 
world would advocate return to such a dif fi cult life style, there may be lessons to be 
learned from this resilient culture that are useful to our design of tomorrow’s learn-
ing landscape using principles of ecology. 

 Early university researchers and instructors were also generalists. Those dedi-
cated to agricultural botany, and many branches of science, originally came from 
the clergy, often among the few people in society who were educated outside of the 
local community and with language skills that allowed them to acquire accumu-
lated knowledge from the scarce books available. Key names in our scienti fi c his-
tory such as Darwin and Mendel come quickly to mind. Early botanists who were 
interested in plants looked carefully at species in the natural environment as well 
as agricultural  fi elds. The founders of our departments of botany and plant pathol-
ogy over a century ago were well versed in the interconnections and systemic 
nature of the agricultural process, although they had neither the tools nor the lan-
guage we have to study and describe it today. Much of the early learning was 
through apprenticeships, where students accompanied their mentors for long trips 
to the  fi eld for observation and analysis. One could argue that our capacity for care-
ful observation, critical sorting of useful information, and holistic analysis has 
declined as we moved away from study of whole plants and animals imbedded in 



87Future Visions for Experiential Education in the Agroecology Learning Landscape

their natural or cultivated environment and into the laboratory where ever more 
sophisticated – and expensive – equipment has enticed us to “grind and  fi nd” in our 
search for gene sequences, cellular mechanisms, and biochemical details related to 
life. Evidence shows that much of our graduate education has been skewed toward 
the reductionist end of the spatial spectrum (Langer et al.  2007  ) . 

 As we design holistic and experiential educational experiences for students in 
agroecology, it is useful to re fl ect on the long-term history of learning as summa-
rized in the examples of “primitive societies” described above. As we recognize 
agroecosystems as human activity systems rather than merely collections of crops 
and animals in separate enterprises, and how their success is highly impacted by 
management decisions, the search for alternatives begins to bring in more of the 
social science literature and other experience. We hear agronomists discussing 
human capital, and even some discussing other traditional societies such as Ladakh 
before the road to India was completed, where people did well in a high-altitude, 
and generally inhospitable climate with limited quality of soil resources (Norberg-
Hodge  1991  ) . All human needs for food, shelter, clothing and others were secured 
with about 20 hours of labor per adult per week, averaged through the year. Much 
of the rest of the time was spent in community, building relationships and human 
capital, a way for society to survive under what many of us would consider marginal 
natural circumstances. Bushmen of the Kalahari and Sami in northern Finland, pri-
marily without written language, also spend about 20 hours per week to provide all 
necessities, and the balance of time is spent in community (Sahlins  1976  ) . Are there 
lessons from this part of human history, and even current practice in some corners 
of the globe that can help inform our design of future learning landscapes? 

 An important foundational principle for development of future learning environ-
ments is the recognition that different ways of knowing, both from the academic 
tradition and from practical experience of farmers, are important to appreciate and 
to integrate into student learning. The vital role of experience and incorporating 
prior knowledge and practical learning into the approach to new topics is essentially 
similar to the literature of John Dewey from over a century ago. Taking this to an 
extreme, he argued that the only way real learning could occur is to incorporate new 
information into prior experience. In a sense, we are going “back to the future” in 
revisiting the principles espoused by Dewey, and re-thinking how we reorient 
learning situations to better validate prior knowledge and bring information into the 
context of the audience, be those students or other stakeholders with whom we 
work. A part of this learning is an immersion in real world situations, both on farms 
and in food systems, and there is a certain parallel to Kurt Hahn’s initiatives in 
Outward Bound where students are given large challenges and have to develop their 
own tools to embrace them. The social consciousness of Paulo Freire and concern 
for equity in farming and food systems as part of a long-term, sustainable society 
provides another foundational element to the program. Finally, the Kolb learning 
cycle is invoked to conceptualize and organize the learning process, another con-
nection of the course activities to education theory. In this overall process, students 
then can better internalize new information, and complete the program better pre-
pared to envision and put into practice what they have learned through systems 
action education.  
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    10.3   Emerging Theories of Experiential Learning 

 Systems action education (SAE) has been described in Sect.  3  as a strategy for 
recognizing emerging challenges, addressing new focus areas such as the bioeconomy, 
adaptive governance, and other important dimensions of a future curriculum that 
lead to capacities for creative inquiry and taking responsible action. One important 
dimension of meeting the challenges of maintaining global life support systems is 
helping students to recognize problems at broader spatial scales and over longer 
time spans than is apparent to the average observer. Among the priorities in helping 
students navigate an increasingly complex and unpredictable farming landscape and 
food system foodscape is providing the tools and developing the perspectives that 
will prepare them to deal with challenging problems such as those inherent in an 
emerging bioeconomy. Future production systems must do more than provide higher 
yields with ever more scarce resources, and have to be designed to provide multiple 
outputs and especially vital ecosystem services on which the human population depends. 
Policy makers and planners will face ethical decisions such as using commodity 
crops for food versus fuel, and allocating scarce land resources to agriculture, to 
other human activities or to ecosystem services. These could also be called more 
precisely ‘life-support functions’ such as regulating CO 

2
  concentrations in the atmo-

sphere, preserving genetic diversity and general biodiversity, and maintaining 
hydrological cycles on which we depend. Locations for food production will likely 
evolve toward more focus on land close to where people live, as we adapt to foods 
available in season, reduce food miles (i.e., total distribution miles from origin to 
destination), and use scarce energy for needs more critical than long-term transport 
of foods. Peri-urban and urban food production are likely to grow in importance to 
improve food quality, increase access, and improve food security which is some-
times called food autonomy or food sovereignty, terms related to current food equity 
challenges. 

 Questions about political and economic systems that recognize the value of own-
ership and access of local resources related to food by a wider sector of the population 
can be addressed through the systemic methods provided in agroecology, when this 
is broadly interpreted as the ecology of food systems. A combination of biophysical 
and social science methods of research as embodied in the agroecologists’ “tool kit” 
can help students recognize and study complex issues in the natural resource-
dependent human activity system we call farming. Social resilience to climatic as 
well as political and economic changes can be related to the structure of agriculture, 
and thoughtful research into local versus global food systems as well as farm size 
and stability and viability of rural communities are all a part of societal stability. 
We have found that immersing students in the farm and rural landscape, including 
communities, provides a learning experience that allows them to examine broad and 
systemic challenges. Combining theory from the classroom with personal observa-
tion through collaborative work with stakeholders in the  fi eld builds practical skills 
for dealing with a wide range of unexpected challenges in the future. 

 Conscious focus on the steps of Kolb’s learning cycle can inform our design 
of learning environments to guide students on a rational path through complex 
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challenges of allocating scarce resources, meeting multiple demands of society, and 
creating a future that is desirable for humans and most other species.  Deep re fl ection  
by students on the goals and direction of current decision makers in the food system 
must reveal stakeholders’ underlying motivations, concerns, and world views that 
lead to choices that will determine the long-term sustainability of food, and this 
includes sorting out and evaluating multiple sources of information. Who says that 
“the U.S. farmer has a moral obligation to feed the world?” Or is this a myth 
perpetuated by super fi cially well-meaning large land owners and input-supplying 
corporations that stand to increase market share and/or pro fi ts through perpetuating 
the industrial model of agriculture?  Rich observation  skills enhance student capaci-
ties to collect relevant information on “coupled human-natural systems” and guide 
them in exploring the  ecotones  between disciplines, crucial systems components 
across spatial and temporal scales, and resilience of biodiverse local food systems 
as compared to larger scale and predominant industrial systems.  Future visioning  
skills provide a valuable tool to help students look beyond current reality and plan 
for a desirable and equitable future, one that will meet the needs of multiple stake-
holders with often competing demands.  Responsible participation  and  focus on 
action  move learning out of the theoretical domain of conventional university edu-
cation and into the forefront of contemporary concerns of farmers and community 
members with regard to food systems. The open-ended cases used in agroecology 
courses provide a learning strategy that immerses students in the complexity, uncer-
tainty, and risky reality of present resource and food systems. 

 Incorporating a learning strategy that builds a systemic point of view into the 
study of farming and food situations makes explicit the numerous factors that 
interact and impact success and stability of the system in each unique situation. 
When prior experience in a given discipline or personal bias obscures the objective 
observation and analysis of food systems, it is unlikely that future scientists and 
development specialists will be capable of evaluating the full range of potential 
alternatives. A systematic and logical approach to researching systems, and not 
jumping to conclusions or solutions, is a vital component of the process we encour-
age in agroecology projects in the  fi eld. Using multiple criteria to evaluate current 
systems as well as potential scenarios for the future enhances the agroecologists’ 
capacity for responsible action in totally new situations. Students need to develop 
and practice communication skills that enhance their capacity to deal with a range 
of stakeholders in the  fi eld and to understand in depth their motivations and needs. 
These are among the goals of systems action education as applied in our design of 
curricula, classes, and activities in the agroecology program.  

    10.4   Broadening Education to Embrace Integrated Systems 

 In the simplest terms, education in the complexities of integrated systems requires a 
quantum leap in thinking above the study of individual enterprises, simple crop or 
animal interactions with fertility level or feed supply, or costs of production from a 
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single  fi eld on the farm. Likewise, recognizing the primacy of importance of 
management decisions in these human activity systems helps students understand 
the complexity of multiple goals of stakeholders, including goals of farmers, proces-
sors, marketers and consumers even in the simplest of local food systems. Most of 
the focus of research and education in traditional agricultural and natural resource 
disciplines has been on components of systems, with a goal of understanding simple 
cause and effect, linear relationships to inform the design of learning. For example, 
we have well-understood methods of measurement and tools for statistical analysis 
of maize responses to fertilizer rate applications, animal performance using differ-
ent feed rations, and economic decisions made by farmers in response to changes in 
commodity prices. These ideas and skills are easy to teach. We can quickly train 
students to take soil samples and run chemical analyses, formulate and mix feed 
rations and weigh animals, and calculate production costs and crop sales to deter-
mine net income from a  fi eld or farm. It requires higher order skills to interpret soil 
test results, compare crop yield responses and grain quality using chemical fertilizer 
versus compost versus green manure, or to decide on limited  fi nancial input alloca-
tion among different production factors. To effectively address the complexities of 
farming and food systems, it is not only essential to deal with a much wider array of 
variables, but to embrace the multiplicity of interactions inherent in these systems 
and how these operate in the context of each unique situation. 

 When the human dimension is added to the equation, and we seek ways to better 
learn about the multiple human + production biology + economics + environmental 
in fl uences on agriculture and food systems, it is essential that we view whole 
systems as more and different from a sum of the components. It is not possible to 
study and comprehend these interactions and complexities without using the 
methods and analytical tools of both biological and social sciences. This is where 
agroecology as an emerging “discipline” provides a platform for creatively combining 
these methods, and where we can create co-learning environments or landscapes 
that mobilize the energies and ideas of instructors, students, and stakeholders to 
better understand systems complexity. The importance of stakeholders’ involvement, 
explored in Sect.  7 , and expanding their role from passive providers of case study 
information and a place to solve problems to one of full participants in the learning 
teams, is essential to success of the open case approach to learning. 

 As a  fi nal rationalization for the importance of studying whole systems rather than 
focusing on individual components, singular attention to factors one at a time often 
obscures vital interactions, complementarities and types of competitions that are 
essential to understanding system function. Ways to uncover emergent properties 
thus revealed, methods of establishing criteria for weighting individual factors, 
and capacities to view and understand whole systems can all be developed as part of 
the learning environment, and students move out from the program with the capacity 
to address higher order questions. How do we recognize and measure resource pro-
ductivity, range and stability of incomes, resilience and sustainability of the system 
under changing conditions, and equity in the distribution of bene fi ts across society? 
We see this as only possible if we embrace, together with students and stakeholders, 
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the complexity of systems, the importance of webs of interactions rather than food or 
value chains with simple cause and effect relationships, and the concepts of long-term 
food system performance and how we can manage them to better the human condition.  

    10.5   Future Potentials of Distance and Blended Learning 

 Many of us as instructors are immigrants into the community of electronic commu-
nicators, while most of our students are natives in this environment. Just as we 
learned from lectures, library assignments, and graded writing activities, today’s 
learners are more active in electronic environments that bring them information 
from the web, authority from multiple sources of ideas, and social networking 
through cell phones, Facebook™, Twitter™, and especially verbal communication. 
How do we design learning landscapes that re fl ect both the methods that are under-
stood by tomorrow’s students as well as re fl ect the knowledge and values that we 
deem important for the long-term future? One solution is to seek activities, courses, 
and curricula that encompass the idea of blended learning, based on multiple means 
of information acquisition, processing and discussion, and synthesis into meaningful 
communications among students and between students and instructors. 

 On-line accessibility of courses and other learning activities is one resource-ef fi cient 
option to reach a wide audience, and this popular strategy has become a part of the 
course offerings of many universities. Several activities that depend on this technology 
and teaching approach were described in Sect.  5 . Case studies on-line as part of a 
distance course provide the opportunity to visit farms and meet farmers in a new 
environment, and to work with other students on teams to understand those farming 
systems and how to improve them. 

 We currently conduct  fi eld studies with students using different models in 
Norway, the United States, France, and Sweden. Student exposure and interactions 
with stakeholders range from farm visits of 2–4 hours to extensive 2 week visits to 
farms and communities. In some ways, many instructors feel that it is impossible to 
replace this type of intense experience on farms, where students invoke the senses 
of seeing, hearing, smelling, tasting, and feeling the environment of crops and ani-
mals, with a virtual experience using videos, photos, recorded interviews, and even 
real-time conversations with the farmer through Skype™ or other communications 
media. Although we may be right, our students may have different capabilities to 
gain these same experiences through different means or use of their senses in ways 
scarcely imaginable by an older generation. Among the capacities we hope to 
develop in our agroecology graduates is the social learning needed for tomorrow’s 
working environment, where team approaches, effective communication within 
the team and with stakeholders, and multiple disciplines will likely be the norm 
whether in academic, non-pro fi t, government, or private employment. Although it is 
important to embrace the values and some wisdom from the past, it is essential to 
put this into the context of the future where our students are going to develop new 
agendas for involvement and achieve responsible actions.  
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    10.6   Building Capacities for Effective Collaboration 

 In many ways, the most effective way to learn about effective collaboration in a 
potential future working situation is to practice that same type of collaboration during 
the study years. There is value in some preparation, such as learning theory and ele-
ments of communication plus role play to practice interview techniques in a safe 
environment, but there is no substitute for learning with stakeholders in the  fi eld. 
In addition to practice in communication with stakeholders, it is important to develop 
the skills and attitudes that will promote effective work in teams. Group focus on clear 
objectives, personal integrity in dealing with colleagues, and a strong work ethic all 
contribute to successful team activities. Although many of the qualities needed are a 
product of common sense, the opportunity to observe others in diverse situations and 
to personally practice to hone these collaboration skills are indispensable. 

 The new Ph.D. program in agroecology and capacity-building now in the plan-
ning stage includes among the learning goals the effective management of people 
and organizations. Beyond the typical skills expected in such a study program, such 
as organizing budgets, working project teams, and personnel management, it is 
important to learn how to operate up and down the administrative hierarchy, deal 
with uncertain economic situations, and adjust to often changing political realities. 
Appreciation of the strengths of people and ideas coming from multiple disciplines 
is important but not suf fi cient to catalyze effective teams of diverse people and spe-
cialties. Understanding some of the complexity of whole systems and where they  fi t 
into the overall scheme of things is vitally important. This is one essential perspec-
tive that an effective leader, project coordinator, or administrator needs to develop 
to be ready for effective collaboration with colleagues and with stakeholders. 

 To help people move beyond “monocultural thinking” and simple solutions to 
problems that are based entirely on assumptions from prior experiences may require 
moving past the methods that have been successful in other times and circumstances. 
In a future characterized by resource scarcity, an increasing human population, and 
increasingly unstable geo-political interactions it will be necessary to think beyond 
current models and devise new types of thinking about resource allocation, equity 
of bene fi ts, and neoclassical strategies to approach challenges. An educational envi-
ronment that can effectively prepare people to deal with complexity, uncertainty and 
risk, and multiple criteria for evaluating farming and food systems will be the most 
useful for tomorrow’s graduates.  

    10.7   Stakeholder Involvement in Future Learning Landscapes 

 Our mental conversion from considering the collaborators “out there” as clients 
eagerly awaiting our ideas and counsel to fully participating members of the research 
and education team will take some shifting of attitudes. In a classical educational 
environment, with the professor or extension specialist as the authority  fi gure who 
brings most of the solutions to the table, both the university information provider 
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and the client are in their comfort zones and playing familiar roles. When these roles 
are rede fi ned and the players expected to take on new or different responsibilities, it 
is not surprising that adjustments must be made in behavior, attitudes and activities. 
Professors who convert to a role as facilitator of learning may feel uncomfortable 
with the “demotion”, and interpret this move from supreme source to catalyst for 
learning as resulting in a loss of status or authority. Likewise, a stakeholder who is 
used to being a passive recipient of information changing to become an equal in the 
teaching/learning continuum may feel inadequate or unprepared to take on this 
responsibility. In any case, the sharing of tasks and roles from a hierarchical frame-
work to a rather  fl at arrangement of exploration and decision-making among equals 
needs to include serious discussion and negotiation to become successful. The basis 
for this discussion needs to be trust and honesty about expectations, a validation of 
the practical experience of farmers and the legitimacy of prior knowledge brought 
by students, and of course the recognition of years of training and education that is 
provided by the university specialist. Our experience in agroecology  fi eld activities 
has proven that this transformation of roles can work well. 

 As instructors we have found great value in recruiting “social trustee profession-
als” who are farmers or food system specialists who can share their experience in 
context with our students. These people bring both practical expertise in how they 
have designed and worked within farming and food systems and the credibility of 
people who have survived the rigor of the ups and downs of the farming and food 
economy. They can frankly discuss current challenges in food systems that prevent 
them from reaching their goals, because they live with those challenges on a daily 
basis. Their incomes and quality of life depend on making sound decisions in the 
context of their local conditions. They admit freely to our students that they do not 
have all the answers, and the interviewing and probing process by students often 
helps them to ask the right questions, perhaps in a potential future context that has 
not been considered, or bringing in new ideas from the students’ experiences that 
will be useful in future farming systems. 

 Another advantage of close stakeholder participation is the potential for increased 
relevance of the project work and use of results by those who work with the students. 
An open-ended case (Francis et al.  2009  )  that will be useful to stakeholders needs 
up-to-date information and feedback from the  fi eld, something that cannot be 
achieved by a case that has all the background information stored and accessed in 
an asynchronous manner by students. Personal interviews with those most involved 
on the farm and in the community provide  fi rst-hand information, and collecting 
this on site enhances the student team understanding of the context from which 
questions have arisen and where any solutions will be applied. When stakeholders 
are directly involved with the design of scenarios, alternatives, and solutions they 
will obviously feel more ownership of both process and results, and thus may be 
more likely to adopt recommended changes. Lastly, when communities pay a por-
tion of the team costs as we have observed for the past 3 years in Norway, there is a 
higher level of commitment from both the students and the stakeholders. These are 
all positive considerations that should be included in planning to work more closely 
with stakeholders in agroecology  fi eld project activity design.  
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    10.8   Extending the Experiential Agroecology Model 
to Other Groups 

 There are several ways to expand the opportunities for increasing student numbers 
and thus bring the chance to move experiential learning methods in agroecology to 
a larger student population. The obvious  fi rst alternative is to increase numbers of 
students in existing courses or study programs. Although this would increase stu-
dent numbers and credit hours, the instructors in charge of current courses strongly 
feel that having more students in a given class would generally dilute the effective-
ness of learning as their time is spread across more students. With a carefully 
planned and supervised experiential learning experience, much depends on the close 
involvement and continuing evaluation by one or more instructors. Doubling class 
size in a conventional lecture situation involves little additional preparation costs, 
although grading assignments would be directly proportional to student numbers. 
What is dif fi cult is planning excursions with additional transportation needs and 
costs of overnights and meals if these are extended  fi eld experiences. There is more 
preparation time needed in contacting stakeholders, setting up schedules, meeting 
with teams, and doing some instructor and supervision travel in the  fi eld. What we 
have found to be a limitation in the Norway program is limited time to adequately 
supervise thesis planning and provide timely feedback on reports, questions about 
methods, and reading reports and thesis drafts. To offer a quality learning experi-
ence to each student and to conduct enough evaluation to monitor progress are both 
time consuming. 

 A more viable method of expanding student numbers is to initiate new programs. 
The U.S. Midwest agroecology summer course has been successful in catalyzing 
the new course in the U.S. Paci fi c Northwest, now in its  fi fth year at Washington 
State University. Likewise, the Norway course is one of the reasons there are classes 
offered in ISARA-Lyon, France, and a new M.Sc. 2-year program at the Swedish 
University of Agricultural Sciences (SLU) on the Alnarp campus in southern 
Sweden. The new courses offer a quantum leap in available student positions, and 
almost always involve new institutions and additional instructor interest. There are 
always challenges to new programs, and their sustainability often depends on grant 
funding and overload time dedication by involved instructors who strongly believe 
in the concept. Examples of fragility include the dependence of the Midwest course 
on grant funding, as we are now on our third grant and need to work on new sources 
each year. Another is the new course in Sweden that attracted a number of students 
from outside the European Union due to no tuition charges; a current change in 
national policy implements a tuition charge for anyone from outside the European 
Union, and this has impacted enrollment in the second year the program is offered. 
Such problems need to be overcome to provide a stable opportunity to students from 
all countries. It is likely that one of the most ef fi cient investments in development 
aid would be scholarships for these kinds of programs, educating people whose 
preparation will have a high degree of relevance in developing countries. 
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 A third strategy to broaden the impact of both experiential learning methods and 
the holistic strategies of inquiry in agroecology is to promote the infusion of these 
ideas into other courses, departments and curricula. This has been done in the U.S. 
Midwest course by inviting additional instructors to participate as part of the teach-
ing team. One visitor followed through and started a similar course in the Paci fi c 
Northwest. Two other instructors from two states in the U.S. Northeast also partici-
pated in the course, and attempted without success to start their own travel course 
back home. Two instructors from Sweden and Denmark observed or studied the 
Norway model before initiating the new M.Sc. course in southern Sweden. It appears 
signi fi cant that the new course began on a small campus that was more accepting of 
innovation, rather than on the main campus of the university. As described by Kuhn 
 (  1970  )  in  The Structure of Scienti fi c Revolution , change most often starts on the mar-
gins and not in the mainstream, citing the reformation in northern Europe and changes 
in civil rights and the women’s movement in the United States as examples. Our cur-
rent example is the systems thinking that is infused in agroecology courses and pro-
grams, and the move toward experiential learning as a fundamental revolution in 
educational thinking. Yet, there are many challenges faced by those seeking change.  

    10.9   Converting Challenges into Opportunities 

 “If you end up with a lemon, try making lemonade rather than cursing the bitterness 
of the fruit”, says one popular cliché. How do we deal with conservative institutions 
that are relatively resistant to change, when our goal is to introduce content and 
processes of learning that differ substantially from the mainstream? It is useful to 
examine our own personal experiences in education, since we are all products to 
some degree of the conventional educational system. Many instructors in agroecol-
ogy, among them most of the review authors, came from traditional disciplines in 
academia: agronomy, horticulture, soil biology, cereal chemistry, entomology, and 
weed science, while only one actually has an advanced degree in agroecology. 
Perhaps it was our dissatisfaction with the narrow con fi nes of thinking and methods 
of our disciplines, as well as an exposure to farmers and food systems in a larger 
context that provided the incentive to look for alternatives? Several of the authors 
have embraced long-term assignments as students, researchers, or teachers in devel-
oping countries (Philippines, Sri Lanka, Colombia, Costa Rica, and Mexico among 
others). Several have worked with small farmers in a tropical context, and others 
with small farm systems in the United States and Europe. Most have some familiar-
ity or are actually teaching courses in organic farming philosophy and methods. 
Some were involved in the early days of research and outreach under the umbrella 
of Farming Systems Research and Extension. Thus, we have for the most part started 
our academic careers with mainstream topics and departments, but have subse-
quently embraced a more holistic and systems-oriented view of the world and of 
farming and food systems. Does this provide any insight on how to communicate 
some of our passion for learning and systems with mainstream colleagues? 
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 We note with interest that some of the important initiatives in agroecology come 
from outside of mainstream agricultural institutions: University of California at 
Santa Cruz, Evergreen State College in Washington, College of the Atlantic in 
Maine, and other small liberal arts colleges. Is there some quality in the broad, 
liberal education tradition that helps us to see things whole? It is relevant to observe 
that some Land Grant Universities in the United States are introducing more 
systems-oriented topics into courses at all levels of the undergraduate curriculum. 
Most of these universities have a required “capstone course” in each major that 
includes integration of information from the building block courses that have come 
before. The question persists whether this integration is broad enough, for example 
if agronomy and horticulture integrate the areas of soils, crops, and plant protection, 
while giving limited attention to economics, environmental impacts, and social or 
political viability of systems under study? Do many of us in mainstream production 
agriculture still consider many of these areas as externalities, as we pursue ever 
more sophisticated strategies for increasing crop yields using transgenic technolo-
gies, precision farming methods, and expensive chemical pesticide and fertilizer 
inputs from off the farm in  lieu  of focus on farming system design that make many 
of these technologies less needed? 

 It appears essential to consider innovations from wherever they come, from organic 
or sustainable farming projects, from other countries and cultures, from non-agricultural 
educational programs in small colleges, from social science disciplines including 
history and literature, and from involved stakeholders who are testing new systems 
in their own farms and communities. Perhaps our “breadth requirements” for under-
graduate students in agriculture should include more courses in human nutrition, 
ecology of natural systems, political science, education and sociology, rather than 
staying within the disciplines that traditionally contribute to an industrialized pro-
duction agriculture based primarily on fossil fuels. Most universities provide options 
for interdisciplinary studies and  fl exibility for choice of courses and undergraduate 
honors thesis projects, and we can explore the opportunities within our existing 
institutions and rules rather than investing too much energy trying to completely 
change the system in one large  coup .  

    10.10   Institutions and Future Learning Landscapes 

 Innovative options for designing institutions that could promote broad, transdisci-
plinary research and learning were published by Lieblein et al.  (  2000  )  and are shown 
here in two  fi gures. Figure  10  suggests a structure for an  integrative university , 
where there are porous walls between the basic science, mathematics, and economics 
departments, and they also have instructors, research projects, and team courses that 
interact closely with two large production-oriented units in animal and cropping 
systems and in economics and rural sociology. Some of the learning takes place off 
campus in natural resource, production, and food systems with students and instruc-
tors in teams, interacting with stakeholders working in the natural environment, on farms, 
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  Fig. 10    Schematic description of an integrative university with closer connections among courses, 
linkages and information exchange with farmers through systems, and closer relationships with 
natural resource and urban society contexts (From Lieblein et al.  2000  )        

and in communities. Ideas and recommendations for “knowledge-based action” move 
from university to stakeholders, and “action-based knowledge” moves from the teams 
and the stakeholders back into academia. The  fi gure illustrates many of the con-
cepts and practices of integration that have been detailed in previous sections.  

 A further elaboration of the principles is shown in the design of a  future active 
learning university  in Fig.  11  where the lines between university departments are 
blurred even more, and much of the applied technical research and education takes 
place entirely off campus. There are learning and research teams organized in 
different ecoregions and focused on solving challenges that are unique to each of 
those sites. One set of teams works in the natural resource – farming continuum, and 
another in the farming – food system – urban society sector, and the research and 
learning teams include students, instructors, and a wide range of stakeholders. 
Students move continually into and out of the campus environment, and at the 
time of graduation feel completely comfortable moving into a job in the larger 
society because they have spent time and already learned in the context of that 
society. Recommendations from the university are now termed “knowledge for 
action”, while suggestions coming back into the university are called “knowledge 
from action”. This is one potential way of operationalizing the concepts illustrated for 
university – stakeholder interaction as shown in Fig.  8 , where dialogue-based 
communication is the intersection of activities of several university disciplines and 
various stakeholders, mediated and made functional by agroecology instructors 
and students who are focused on whole systems.  

 As described in Sect.  9 , the challenges of organizing such programs are large, and 
often new ideas are dif fi cult to put into action in our tightly organized and traditionally 
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focused universities where much of the power resides in the individual discipline-
speci fi c departments and with the individual professor’s research project. There is 
also great strength in this same academic tradition and a wealth of information, 
research methods, and teaching experience that can be accessed in universities. 
The essential building blocks for sustainable and resilient production strategies are 
available, if these can be organized and mobilized to  fi t together into economically, 
environmentally, and socially viable systems that are unique to the resources and 
context of each place. While the pieces of a system and their con fi guration may be 
unique to location, there are certain organizing principles gained from ecology that 
can be used in the design process. The use of nature as a model for organizing strate-
gies may be useful as we study the energy and material webs, the cycles of materials, 
and the ways that scarce available resources can be combined into viable farming 
and food systems that are sustainable and equitable for the future. Our challenge is 
to organize and implement activities in learning environments that can lead our 
students through this complex experience, and thus prepare them for a future that is 
quite different from the present. We owe our students no less than this ideal outcome 
in education: a set of skills, capacities, and attitudes to deal with the future.       
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  Abstract   This paper reviews the changing issues that shape understandings of 
agriculture, agroecology, rural landscapes, and food production over the course 
of the last 50 years. While we will highlight the speci fi c changes that characterize 
the last two decades, we will situate current conditions and shifts against the longer 
backdrop of the post-World War II period. Providing a historical context for ongoing 
debates and practices will enable us to show how current debates respond to, 
challenge, extend, and at times, reproduce ideas and strategies of an earlier period. 
Thus, this review will have two interrelated goals: First, to outline the backdrop 
against which we can understand current shifts in agricultural debates and policy 
choices; and second, to show how these debates feature in contemporary under-
standings of the status of global agriculture. 

 We will suggest that while there has been continued growth in scienti fi c expertise 
and specialization in the agricultural sciences, an expansion of the kinds of tech-
nology and innovation that characterize agricultural production, and broad changes 
in production and trade relations, food crises continue to pose a challenge to 
national and global agricultural policies. 1  We also will suggest that despite signi fi cant 
changes in crop production, consumption, and exchange notwithstanding, there has 
been a decline in open policy debates both across and within disciplinary boundaries. 

    S.   Feldman   (*)
     Department of Development Sociology and Director, Feminist, Gender, 
and Sexuality Studies ,  Cornell University ,   Uris Hall ,  Ithaca ,  NY   14853 ,  USA    
 e-mail: rf12@cornell.edu  

     S.   Biggs  
     School of International Development ,  University of East Anglia ,
  Norwich ,  Norfolk ,  UK   NR4 7TJ    
 e-mail: biggs.s@gmail.com   

      International Shifts in Agricultural Debates 
and Practice: An Historical View of Analyses 
of Global Agriculture       

       Shelley   Feldman       and    Stephen   Biggs         

   1   We view this challenge as both an epistemic one – how we understand and interpret food crises, 
and a response to policy choices (Feldman and Biggs 2012). For historical accounts of food crises 
and famines see Dreze and Sen (2002), Greenough (1980, 1982), and Sen (1981).  
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In some cases, this decline recalls an old debate about the relationship between 
science and policy, but also about the role of politics and policy choices and the 
different interests that constitute policy implementation and practice in relation 
to agricultural production choices. These, as we will show, help to explain the 
re-emergence, even if framed by a new discursive formation, of public-private 
partnerships over the past two decades and their link to questions of equity, sustain-
ability, and climate change. 

 We suggest, too, that by not fully appreciating the long history of debate and 
analyses in the broad  fi eld of rural production and practice, land relations, and the 
relationships between non-farm and farm livelihoods, current food crises appear as 
unexpected or surprising rather than in relation to the policy choices that currently 
shape agricultural production and policy implementation. We thus examine some of 
the debates of the earlier period for what they can contribute to understanding these 
crises, current agricultural production practices and policy choices, global poverty, 
various forms of inequality, including that between individuals and households as 
well as between states, and food security and ecological sustainability. This means 
that our discussion is selective and does not seek to address all of the important issues 
within the broad arena of international shifts in agricultural debates and practice. 

 The arguments to follow will be based largely on secondary material. These 
materials include an understanding of global agricultural policy through analyses of 
the documents that guide global food production choices. Such choices are outlined 
by the contributions of the major international organizations including the Food and 
Agriculture Organization (FAO), the World Bank, the International Assessment of 
Agricultural Knowledge, Science and Technology for Development (IAASTD), the 
United Nations Environment Program (UNEP), the Consultative Group on 
International Agricultural Research (CGIAR), and the global assessments that either 
directly address agriculture or one or more of its critical attributes. We also will 
examine meso- and micro-studies and policy documents that address the prospects 
and effects of such policy choices on the lived experiences of food producers and 
food consumers, and the ongoing debates that shape understanding food sovereignty, 
climate change, environmental degradation, equity and ecological sustainability.  

  Keywords   Green and Gene Revolutions  •  Rural development  •  Global science 
assessments  •  Rural inequality  •  Rural and agricultural planning  •  Policy discourses  
•  Policy practice  •  CGIAR  •  International agriculture  •  Food production  •  Gender 
relations  •  Global food crises  •  Food sovereignty  •  Global agriculture and food 
debates  •  Hunger and malnutrition  •  Bilateral and multilateral aid relations      

    1   Introduction: Drawing on the Past, Imagining the Future 

 In a review of the evolving themes and ideas that animate how we understand rural 
development, Ellis and Biggs  (  2001  )  periodize knowledge production and develop-
ment practice to highlight the salience of linking narratives we hold about rural 
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development to how these narratives are articulated in policy formation and project 
implementation. Their approach provides a template for understanding shifts in 
agricultural debates and practices since both  rural  and  agricultural  are often used as 
synonymous concepts. Importantly, the shared meanings associated with the terms 
rural and agricultural are neither  fi xed nor neatly distinguishable temporally. Rather, 
the terms, and the development narratives of which they are a part, may overlap and 
sometimes even compete with each other. Together, they circulate and are popular-
ized in ways that hold promise in helping to illuminate international shifts in 
agricultural debates and practice. For instance, as we will show, the overlapping 
meaning of rural and agricultural has been slowly changing in ways that signal impor-
tant shifts in how we understand and value rural livelihoods and in what is included in 
the diversity of forms of agricultural production and relations of farm, off-farm, and 
non-farm work characterizing changing rural communities and landscapes. 

 Prior to the mid-1970s, for instance, when a large majority of people from 
countries in the South 2  depended on agriculture for subsistence, there was only 
scant research and policy attention focused on non-farm rural production and rural 
industrialization, as these latter sources of primary employment were signi fi cant for 
only a small proportion of rural households. Most rural dwellers, in fact, were 
peasant producers and small-scale farmholders whose lives and livelihoods depended 
on agricultural production for daily subsistence even if they were involved in other 
wage earning or in-kind labor exchanges. As a case in point, the agricultural 
population of West Africa fell from 80% of the total population in 1961 to less than 
50% in 2005, with broad variation across the region. Today, in contrast, the rural 
environment is no longer primarily centered in agricultural production, and urban 
areas in parts of Africa continue to be used for peri-urban agriculture and livestock 
farming (OECD  2007  ) . Such population shifts and complex agricultural settings 
signal important changes in the agricultural landscape and the key themes and foci 
of agricultural research and rural policy formation. 

 To capture these broad shifts in people’s lives and the narratives that are deployed 
to both guide agricultural change and respond to it, we engage an historical template. 3  
Such a template (see Fig.  1 ) marks key concepts that can assist in clarifying the 
kinds of changes that characterize shifts in agricultural production, the development 
policies that have shaped resource availability and strategies for growth and sustain-
ability, and the kinds of projects and programs that have been used to promote 
particular production strategies.  

 As Fig.  1  suggests, central to the Green Revolution and rural development 
approaches of the 1960s was the assumption that farmers were rational economic 
agents in the neoclassical sense of the term. 4     This meant that while small-scale 
farmers had few resources, they were ef fi cient in the ways that they used them, and 

   2   We use the terms  countries from the South  or  Southern countries  to reference what in other 
circumstances may be noted as developing countries, the Third World, or peripheral economies.  
   3   We offer this template with the same cautionary concerns emphasized by Ellis and Biggs 
 (  2001  ) .  
   4   See Winkelmann  (  1976  ) , Lipton  (  1968  ) , Hopper  (  1965  ) , and Schultz  (  1964  ) .  
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Periods

1950 1960 1970 1980 1990 2000 2010 2020

Modernization
Dual economy
Backward peasant

The Green Revolution (High Yielding Varieties [HYV]
and mechanization)
Small-scale farmer as the engine of growth
Rational peasant

Open critique and debate
Redefining small-scale/petty commodity producers
Basic needs
Participatory projects and approaches

Structural adjustment lending
Redistribution with growth
Rise of NGOs
Women and development
Farming systems
Rapid rural appraisal
Poverty alleviation (food security)

Microcredit
Decentralization
Participatory rural appraisal
Individual responsibility
Poverty reduction
Environment and sustainability
Global assessments

Ecology and livelihoods
Good governance
Social protection and cash transfer
programs
Poverty eradication
Second Green Revolution (Africa)
Public-private partnerships
Grassroots, global mobilization

Food and energy crises
Global market-chains
Food sovereignty
Equity and social justice
Biotechnology
Biofuelsa

Climate change
Water

  Fig. 1    A    history of discursive themes and concepts framing agricultural policies and practices 
( a See the special issue of the Journal of Peasant Studies, 37, 4 (October)  2010  )        
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even if they were poor, they, like larger-scale farmers, responded to economic 
incentives. Therefore, policies used in the West to in fl uence the level and composi-
tion of agricultural production could be used equally well in developing countries. 
This, in turn, meant that agricultural production could be modernized (read as 
 increased ) using subsidized inputs, guaranteed commodity prices, the transfer of 
modern technologies, including policies to make fertilizer and irrigation available 
at subsidized rates, and training and exposure to new ideas and production 
practices through the enhancement of extension services to producers. Such an 
approach to agriculture was a challenge to prior assumptions about “backward and 
‘lazy’ peasants” who were resistant to change. 

 As a window on the animating strategies that held sway at the time, Leys’ 
 (  1996 : 7) assertion in relation to development could be read through the lens of 
agriculture: “It is not a great oversimpli fi cation to say that “development theory” 
(read as  agricultural policy formations ) was originally just theory (policy) about 
the best way for colonial, and then ex-colonial, states to accelerate national 
economic growth in this international environment. The goal of development was 
growth; the agent of development was the state and the means of development were 
these macroeconomic policies.”  

    2   The Red and Green Revolutions 

   These (new HYVs) and other developments in the  fi eld of agriculture contain the makings 
of a new revolution. It is not a violent Red Revolution like that of the Soviets, nor is it a 
White Revolution like that of the Shah of Iran. I call it the Green Revolution. 

 William S. Gaud, USAID 1968   

 In the context of the Cold War, efforts by the United States  to win the hearts and 
minds of newly emerging independent states and their people included using devel-
opment assistance to enhance agricultural production and extend new production 
techniques and technologies to small-scale farmholders. This Green Revolution, as 
part of the effort to incorporate new nations into the American political orbit, was 
premised on the belief that, with new agricultural technologies, states would be able 
to secure their independence by substantially increasing food production per unit of 
labor and land and, in so doing, contribute to reducing poverty. The success of such 
a revolutionary goal had two critical components: the  fi rst, to build the resources 
and technologies that would support this revolutionary goal, and the second, to 
extend these resources and technologies to producers in the South. 

 These goals were part of the task of rethinking development assistance and were 
built on substantial investments by the Rockefeller and Ford Foundations in agricul-
tural research, mainly for high-yielding varieties of grain crops. Research began in 
the post-war 1940s with research in Mexico (International Maize and Wheat 
Improvement Center, CIMMYT) to develop disease resistant high-yield varieties of 
wheat, and subsequently, in 1962 in the Philippines, with the establishment of the 



112 S. Feldman and S. Biggs

International Rice Research Institute (IRRI) at Los Banos. IRRI’s focus was rice, a 
staple of Asian diets that was produced by 80% of those eating rice in the region. 
It was assumed that new HYV rice varieties would have an enormous impact on 
countries where yields were low, including India, Thailand, Pakistan, the Philippines, 
Cambodia, and Laos. The development of these new varieties was part of a package 
of inputs that would depend on three critical institutional changes. 

 The  fi rst change was recognition that relations between the advanced and, in the 
language of the time, developing countries, would be long-term, since it was known 
that the new varieties depended on attendant inputs, such as fertilizer, that was not 
produced in countries of the South but rather in the West. This dependence in turn 
created the need for loans to states to enable them to import fertilizer with develop-
ment assistance that  fi nanced a signi fi cant proportion of these resources. As Gaud 
 (  1968  )  of the Agency for International Development (A.I.D.) would note, by 1968, 
India was “using the equivalent of one- fi fth of its foreign exchange earnings to import 
fertilizer and raw materials to produce the stuff (food crops) … [and] A.I.D. will 
 fi nance $200 million worth of fertilizer on a loan basis.” Gaud would go on to state 
that by 1980, “the world demand for fertilizer will probably increase two and 
one-half times or more [and]… is rapidly becoming the largest single element in 
the A.I.D. program.” Gaud’s claims, made in efforts to secure United States  
Congressional support for international development, highlight the key role of 
development assistance, its integral relationship to the Green Revolution, and the 
bene fi ts that would accrue to dependent and developed countries alike, relationships 
that entail support for American companies to establish fertilizer plants in coun-
tries that expand their food production using the Green Revolution strategy. 5     As we 
will show, such partnerships across countries and constituencies would under-
gird food production strategies over the next 50 years, even as particular foci or 
interventions would change during this period. 6  This strategic understanding of the 
nexus that sustains international development also, and importantly, presages current 
interests in public-private partnerships that may differ from earlier articulations of 
the interests and relations that characterize the Green Revolution, but similarly 
serve as important indicators of the long history of thinking about the development of 
a global agriculture that supports the private sector, and the issues, problems, and 
prospects identi fi ed in relation to its production worldwide. 

 The second change necessary for the successful implementation of the Green 
Revolution strategy entailed the building of adequate infrastructure to support the 

   5   As Gaud would also share in his address: the implementation of this strategy “is why the program 
which A.I.D. has proposed to Congress for FY 1969 emphasizes Development Loans and Alliance 
Loans to  fi nance exports of American fertilizer: $200 million to India, $60 million to Pakistan, and 
lesser amounts to Brazil, Chile, Morocco, Tunisia, Indonesia, and Laos, among others.”  
   6   During the 1960s, development assistance was tied to policy reform. USAID, for instance, pressed 
Southern countries to expand their investments in agriculture, “introduce price incentives and other 
measures which favor and stimulate food production, …shift fertilizer manufacture and distribu-
tion from public channels to more ef fi cient private outlets, and …liberalize import quotas on raw 
materials for fertilizer production.” Such policy reforms are increasingly made a condition for 
receiving both food aid and A.I.D. program loans (Gaud  1968  ) .  
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institutionalization of Green Revolution technologies and capacities in particular 
countries. Such capacity-building depended not only on increased access to and use 
of fertilizer, but also on the development of irrigation facilities, market infrastructure, 
an attitude that was able to risk “an untried and expensive investment” in the 
production of rice, and an increased dependence on farm credit (Gaud  1968  ) . What 
was central to this effort was a focus on small-scale farmers who would need to be 
trained in new technologies and the use of new seed varieties and their production 
that, as Leaf  (  n.d.  )  would proclaim, “was not only a technological or agricultural 
revolution but a full-scale social revolution, a true democratic alternative to the 
centralizing “Red Revolution” promoted during the same period by the Soviet 
Union.” Importantly, and what was not part of the discourse at the time, was the loss 
of knowledge, biodiversity, and skills that would accompany establishing a general 
or universally applicable commercial agricultural production environment based on 
the development of new seed varieties and new requirements for their use. 

 Carrying out this institutional reform required a third change; massive public 
sector investment and intervention, complemented by foundation support such 
as Ford and Rockefeller, but also support from such institutions as the 
Agricultural Development Council (ADC) 7  whose aim was to support the social 
sciences (primarily agricultural economists) by strengthening the capacity of young 
scholars to respond to the economic and human problems of agriculture and rural 
development in Asia. Through fellowships for graduate education, the ADC trained 
a generation of researchers and academics to meet the broad challenges related to 
food production which would bring this new knowledge to bear on national policy 
formation in their respective countries. In part, this led to a devalorization of local 
forms of knowledge and an erosion of support for “traditional” practices, skills, and 
crop varieties. This initiative complemented parallel efforts to support the land grant 
mission of selected United States institutions of higher education and to transfer the 
Land Grant institutional model to the Indian subcontinent. Together, these institu-
tional supports helped to solidify a policy environment that was initially to build a 
highly protected subsidized agricultural sector with provisions for cheap energy, 
water, inputs and guaranteed support prices for major food crops. 

 The success of this strategy also required the setting up of social safety nets 
and government ration shops in South Asia since the economic strategy that 
framed the institutional reforms that would enable realizing the goals of the Green 
Revolution was recognized to strengthen better-off farmers and regions through 
large subsidies for irrigation, transportation, the building of regional markets, and 
public sector research capacity. This meant that less well-off farmers would need 
alternative supports to meet their production and consumption needs. It also was 
recognized that there was every likelihood of increased inequality among classes of 

   7   The ADC, established by John D. Rockefeller III, was initially known as the Council on Economic 
and Cultural Affairs, Inc. (1953–1963). In 1985, the ADC merged with two other Rockefeller-
related agricultural programs, the Winrock International Livestock Research and Training Center 
and the Rockefeller Foundation’s International Agricultural Development Service to create the 
Winrock International Institute for Agricultural Development.  
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farm households as the returns to successful large-scale farmers would increase 
disproportionately, and more rapidly, than returns to labor, even if total employ-
ment demand was envisioned to increase. 

 Ideally, this strategy was premised on a “trickle down” notion of bene fi ts, as 
increased food production among large-scale producers was expected to reduce 
costs and make staple foods available more cheaply to poor and under-subsistence 
farmers. Among smaller-scale producers, the extension of fertilizer, seeds, credit 
and irrigation supports would be made available through marketing and distribution 
cooperatives or other forms of decentralized distribution which could serve as sites 
to disperse new technologies (seeds, fertilizers, and pesticides), offer training and 
extension services, and along with local government of fi ces and large-scale farmers, 
provide land to locate “demonstration plots” to showcase the potential of the new 
Green Revolution strategy for development. For the landless and those who were unable 
to engage in this new form of production, they would bene fi t from the increased 
demand for labor that the implementation of such a strategy would require and also 
bene fi t from cheaper market prices for food. 

 This Norman Bourlaug 8 -inspired Green Revolution was thus envisioned as a 
win-win opportunity for development assistance as it would nurture long-term 
development of the agricultural sector, contribute to decreasing local hunger, and 
contribute to reducing rural poverty in countries of the South, while simultaneously 
providing access to new sites of production and new markets for American industry. 
Together, this strategy responds to the presumed Malthusian threat of overpopulation 
and food shortages, since it assumes that without such changes in agricultural 
production, countries would be unable to meet the growing demand for food crops. 9  

    2.1   Open Debates: Critiques of the Green Revolution 

 A hallmark of the early years of the Green Revolution and its institutionalization 
in various parts of Asia was the openness of debate and exchange among biological 
scientists. This openness included not only debates within disciplinary bound-
aries, which is not particularly unusual among agricultural scientists, but soon 
incorporated the challenges posed by the social science community, particularly 
by agricultural economists whose interests highlighted the social and economic 
bene fi ts and costs of the introduction of new agricultural practices for farmers and 
farm households. These debates also included members of the CGIAR Centers 

   8   Norman Borlaug was a plant pathologist whose research on genetic mutation in plants and speci fi c 
attention to crop varieties for regions of climatic extremes contributed to increases in wheat and 
rice production, especially in Mexico, Pakistan and India. He was awarded the Nobel Peace Prize 
in 1970 and often is credited as the father of the Green Revolution.  
   9   This Malthusian logic was not limited to justifying agricultural policy reform but also served as 
the ground for population control policies of the United States and western European countries that 
also were central to western development assistance.  
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such as the International Rice Research Institute, the International Maize and 
Wheat Improvement Center, and the International Potato Center (Centro Interna-
cional de la Papa, CIP) who had economists on staff and would eventually also 
hire anthropologists and gender specialists. The internal as well as cross-institution 
based discussions of the Green Revolution generally recon fi rmed some of the 
assumptions held by researchers but, in other cases, assumptions and the behavior 
and choices of farmers opened to scrutiny some of the contradictions and com-
plexities revealed in the production of rice and wheat HYVs. 10  

 The Comilla model for agricultural change in light of the Green Revolution is a 
noteworthy example to share, primarily because it became the site for the diffusion of 
innovation through extension and training, and served as a key strategic intervention for 
enabling small-scale farmer access to new technologies. The Comilla cooperative 
model was an approach to rural development that began in 1959 at the Pakistan 
Academy for Rural Development (renamed in 1971 the Bangladesh Academy for Rural 
Development). Founded with United States technical assistance under the guidance of 
Akhter Hameed Khan, the Academy was a response to the failure of the Village 
Agricultural and Industrial Development (V-AID) program that emphasized the par-
ticipation of village producers in programs to enhance productive agriculture. Central 
to the work of the Academy was combining the development of local infrastructure in 
combination with program maintenance and management by users that offered a form 
of cooperative capitalism that was able to include relatively small-scale and medium-
sized farm households (Feldman and McCarthy  1984b ; Raper  1970 , Khan  1973  ) . 

 The Comilla Project also included the development of a women’s program to 
engage women in both family planning, a traditional rationale for including women 
in development initiatives, and as critical participants in household food production 
systems and beyond their roles in programs about nutrition and food preparation. 
Predating the emphasis on participation, credit and training, the Comilla program 
served as a model for the Integrated Rural Development Programs (IRDP) 11  that were 
reproduced in numerous countries of the South with World Bank and bilateral sup-
port from North America and Europe. This is but one example of what might be called 
epistemic openness that characterized the learning and exchange that attended to the 
early years of the Green Revolution, even if debate gave only limited attention to 
the contradictions posed by capitalizing agriculture which, while extensive in selected 
journals, 12  did not often engage biological and physical agricultural scientists. 

   10   The CGIAR held its inaugural meeting on 19 May 1971 with 19 industrialized country governments, 
the Asian Development Bank, FAO, Inter-American Development Bank, International Development 
Research Center, UNDP, the World Bank, and the Ford, W.K. Kellogg, and Rockefeller Foundations. 
IRRI and CIMMYT were founding members, and IFPRI joined in 1979. In 2009, CGIAR had 65 
members (  http://www.cgiar.org/who/members/index.html    ).  
   11   Integrated rural development schemes revived an earlier mode of intervention, community devel-
opment, which took as its starting point a holistic understanding of agriculture to include employ-
ment, health, nutrition, sanitation, family planning, informal education and skill development, as well 
as extension activities to promote knowledge about agriculture and new production practices.  
   12   See, for example, such journals as the  Journal of Peasant Studies ,  Economic and Political Weekly , 
and  Development and Change .  

http://www.cgiar.org/who/members/index.html
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 The Comilla cooperative approach which began in East Pakistan, now Bangladesh, 
was a critical site for debate at the time. As Bose  (  1974  )  would note, the extension of 
new technology through a system of farmer service cooperatives led to the conclu-
sion that it was possible to overcome large farm biases in the distribution of new 
agricultural resources. It was believed that cooperatives could help promote small 
farmer adoption of new technologies and thus help to avoid the adverse distribution 
effects that were already associated with the Green Revolution. The early success of 
this initiative – through the cooperativization of resource distribution to provide 
small-scale farmers with access to Green Revolution technologies and practices, led 
the Bangladesh Government to note that the new approach also would “reduce rural 
poverty and promote equality of income distribution” (Planning Commission 1973, 
in Bose  1974 : 21). This was based on the assumption that both direct bene fi ts in 
terms of increased yields to producers, and indirect bene fi ts in the form of increased 
opportunities for wage work and low food prices for agricultural laborers would help 
to reduce poverty and promote equality of income. As we have already noted, income 
inequality may indeed increase, but the security of income could, in theory, reduce 
extreme poverty even though, as Cain  (  1983 : 149) would remind us, “[a]n appreciable 
worsening of the current distribution of land is likely to render the wage employment 
created through agricultural growth wholly inadequate.” 

 Importantly, however, the Comilla cooperatives were not introduced in response 
to landlessness 13  since the focus of attention was on crop production and the target 
population was small- and medium-scaled farmers. 14  In a country like Bangladesh, 
with high rates of land-poor or under-subsistence producers, it was assumed that 
they could bene fi t from the diffusion of new agricultural technologies as these 
were expected to raise per-acre labor requirements brought about by the 
intensi fi cation of production from one, to as many as three crops per year. As Huq 
would report, an acre of high-yielding rice varieties under irrigated conditions is 
estimated to require between 30% and 90% more labor than the native varieties, 
although it would be signi fi cantly lower since not all land across all seasons is 
planted in HYV rice (in Bose  1974 , footnote 21). Moreover, and crucially, the 
increased use of family labor will far outweigh the increased use of agricultural 
wage labor (Bose  1974 : 27). 15  Thus, while the Green Revolution was focused on 

   13   Landlessness, it was argued at the time, was primarily a response to increasing population.  
   14   Interestingly, data on farm size usually did not go above 7 or more acres in Bangladesh, indicat-
ing a curiously low large-scale threshold. But the data also indicates the relatively small number of 
agricultural producers who actually owned what, in other parts of South Asia, would be considered 
small- and medium-scaled farms. Moreover, it would not be until the 1980s, and disillusionment 
with the development models of the time, that questions of landlessness and the meeting of basic 
needs would emerge. Noteworthy, is that the initial focus for agricultural intervention and exten-
sion was the farmer (read as  male ) rather than the farm household and the different contributions 
of each of its members. Women’s agricultural labor, whether in production or processing, would 
not be recognized until the late 1970s.  
   15   This insight is central to understanding the resources that would eventually support the develop-
ment of the IRDP Women’s Program but also early recognition of the importance of women in 
agricultural production (Feldman and McCarthy  1984a ; Feldman et al.  1980 ; Harriss  1977 ; 
McCarthy  1977 ,  1978,   1980,   1981  ) .  
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farm households rather than agricultural laboring households, it was already 
recognized that there would be signi fi cant and presumed positive consequences for 
labor. Extremely suggestive at the time are the words of Akhter Hameed Khan, the 
visionary behind the Comilla approach:

  [Comilla] was by no means a panacea for the misery of the landless. Nor was it … an 
attempt at [the] redistribution of incomes. … In fact, better drainage, link roads and irriga-
tion substantially enhanced the value of land and its rent. The unearned increment of the 
landowners was a hundred times more than the wages earned by the labourers (Khan  1973 , 
in Bose footnote 22).   

 Clearly, this signals increases in income inequality among rural dwellers, even as 
efforts to enhance production contributed to raising the returns and incomes of some 
rural households. While the focus was on differences among small-, medium-, and 
larger-scale producers, research did focus on what might be viewed as the unin-
tended consequences of the Green Revolution for the livelihoods of others, including 
the increased pressure on women who would bear part of the increased demand for 
labor attendant to the introduction of HYV production. 16  

 To be sure, many (Khan  1971,   1973,   1979 ; Blair  1978 ; Bose  1974  )  recognized 
that the Comilla approach was not without its problems – dominant groups eclipsing 
the bene fi ts of small-scale producers, an increased dependence on new technologies 
and credit without suf fi cient resources to sustain the full complement of those 
required by the introduction of the Green Revolution, and greater income inequality 
across social groups. Some of these concerns were framed in terms of the speci fi city 
of Bangladesh and the need to transform the institutional environment in order to 
bring it in line with the needs of the Green Revolution, but debate about these 
constraints would reveal their consequences for other contexts as well. As Bose 
 (  1974 : 28) would make clear,

  Within the technological limitations set by climatic conditions, the spread of the Green 
Revolution will be determined largely by the development of appropriate organizations of 
farmers and effective policies for the mobilization and distribution of resources. The orga-
nizational form of the Comilla system would come in handy in this regard. If the political 
will and administrative capacity can be mustered to remove some of the major de fi ciencies 
of the Comilla system - to broaden membership and democratize the organization of the 
co-operative and to ensure  fi nancial discipline - and to adopt progressive taxation on agri-
cultural income or land, the prospects of the Green Revolution would be much better than 
otherwise. These, in addition to some special measures to help the rural poor, would make 
possible a more equitable pattern of rural development than elsewhere in South Asia.   

 What Bose’ conclusion suggests is that in some countries the constraints imposed 
by, for example, climate change, are inherent limitations and not something to be add-
ressed by those who envision the Green Revolution as a vehicle to develop and expand 
agricultural production. For others excited by the prospects of such development, 
the negative consequences associated with the Comilla approach are technical and 

   16   While a focous on women was not suf fi ciently sustained in the debates that ensued, what is clear 
is that proletarianization, increased landlessness, and increased demands for wage labor without 
the probability of such laborers ever earning enough to join the ranks of the small-scale farmer 
were signi fi cant foci of debates on the larger Green Revolution (Glaeser  1987 ; Pearse  1977, 
  1980b ; Cleaver  1972  ) .  
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managerial and assumed to be resolved by changes in implementation and training 
or political will. To be sure, some constraints are indeed technical and managerial 
and can be resolved by improvements in organizational capacity and technical 
knowledge. But, what this conclusion does not address are the effects of institution-
alizing the extension of capitalist relations and commercial agriculture and what 
these changes could portend for the environment, communities, and producers. 
For this, it is suggestive to turn to the work of critics who have identi fi ed the eco-
logical costs of this new system, its transformation of rural economies, social rela-
tions, and production regimes, as well as the socioeconomic constraints that may 
indeed be better managed and, in some cases, even overcome, with a technical or 
organizational  fi x. Crucially, these critics also identify the contradictions posed by 
this new system that are not likely to respond to such  fi xes, since they are inherent 
attributes of the strategy itself (Oasa  1987 ; Pearse  1977 ; Cleaver  1972  ) . 

 In an important volume that takes as its point of departure an essay by Oasa 
 (  1987  )  that reviewed the Consultative Group on International Agricultural Research 
(CGIAR), Glaeser  (  1987 : 1–9) continued critical debate about the Green Revolution. 
Two issues framed his critique: The  fi rst responded to the dependence of the Green 
Revolution on the availability of particular growing conditions: irrigation facilities, 
intensive use of fertilizers, and monocultures for the use of machinery and equip-
ment, pest control with chemical pesticides, as well as favorable soils and suf fi cient 
resources to purchase necessary inputs. The second examined the framework that 
set the ground for the  fi rst, that is, what the expansion of commercial agriculture 
might mean for both producers and countries. What is most signi fi cant for the 
argument here is the importance of critical debate in these essays and the conclu-
sions that were drawn from these exchanges. Oasa’s challenge reaf fi rmed the 
CGIAR focus on speci fi c commodities and cropping system research, but also 
recommended that “the international centres reassess priority areas within the 
context of stronger national programmes,” and “the    possibility of phasing out work 
on some of the existing commodities, thus releasing resources for other work” 
(CGIAR 1981 in Oasa  1987 : 19). 17  

 Also identi fi ed as a concern of the Green Revolution was Pearse’ (1977 in Oasa 
 1987 : 20) recognition that “the main principles of the strategy adopted for introducing 
the technology are inadequate for the development needs of the mainly rural countries 
concerned and harbor a potential for increased pauperization and social con fl ict.” 
What is noteworthy in Pearse’ conclusion is the link he draws between technical and 
social conditions and consequences and his early appreciation for the potential 
con fl ict between the institutionalization of the HYV package of inputs, and the 
long-term interests of a majority of rural producers. This tension also was expressed 
in the connection drawn between broad-based development goals that focused 
on economic growth and its agricultural parallel, the Green Revolution strategy. 

   17   Oasa  (  1987 : 19) also points out the importance of the attention to unstable environments (less 
fertile and more acidic soils, rainfall versus irrigation, and a dominance of ‘small, resource-poor 
farmer[s]) which yielded cumulative rather than incremental change’.  
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This strategy was adopted in order to increase food production, and, signi fi cantly, 
it was recognized early on that poverty reduction would not automatically 
follow from this growth. Said differently, pauperization and social con fl ict were not 
assumed as untended consequences of the commercialization of agriculture and the 
deployment of new technologies, but, rather, were understood as the very conditions 
of its institutionalization. As Oasa  (  1987 : 22) would remark at the time, these 
processes of impoverishment would extend, but also create, new social relations and 
practices that would unfold simultaneously with “the internationalization of science-
based agricultural research.” 18  

 Also animating Glaeser’s  (  1987 : 3) concerns were the negative environmental 
“side” effects (negative externalities) and health hazards that attend to intensive 
fertilization 19  (excess nitrogen which causes eutrophication of freshwater streams 
and lakes), the health consequences of the inappropriate use of pesticides, and the 
amount of energy necessary for the production of nitrogen-based fertilizer required 
to operate new agricultural machinery. His conclusion is the need for a viable 
alternative, an  ecodevelopment  strategy able to orient toward  fi lling the basic needs 
of the poor, promoting agriculture, and striving for environmental compatibility in 
production methods (Glaeser  1987 : 5). 20  What Glaeser’s account offers is a window 
on the issues that would be central to debates 25 years later. 

 As we build toward understanding agricultural production as it is presently 
undertaken and imagined to change, our argument will emphasize three key themes 
that emerge from these early debates. The  fi rst is the foresight of these debates in 
the immediate post-Green Revolution moment that highlights issues that are 
critical today – environmental sustainability, social and livelihood sustainability, 
food security and sovereignty, poverty reduction, the equitable distribution of 
resources, and rising inequality and growing tensions between social classes. The 
second is the signi fi cance of ongoing debate and discussion that were part of the 
CGIAR institutional environment, but also engaged academics and scientists not 
employed by member institutions of the CGIAR. These exchanges proved invalu-
able in helping agricultural institutions and researchers address complex problems 
that arose with the spread of Green Revolution technologies and practices, and 
were part of an intellectual context that valued and productively debated different 
interpretations, claims, and research  fi ndings. For example, in the challenge posed 
by those who noted that the Centers were not adequately accounting for unstable 
environments in the development of HYV irrigation dependent agriculture, the 
CGIAR developed the International Crops Research Institute for the Semi-Arid 
Tropics (ICRISAT) site in India to address issues that emerge in arid regions. 
In other cases, however, where the issues were not of a technical or managerial kind, 

   18   See also Byres  (  1981  )  for the link between new technological and class formation in India.  
   19   By the late 1970s, Dahlberg (1979: 81 in Oasa  1987 : 2) had already noted that “applications of 
fertilizer have reached a point of diminishing returns.” Oasa also acknowledges the extinction of 
valuable germplasm with the introduction of crop monocultures.  
   20   This brief summary is critical precisely because it highlights the long horizon that has shaped 
current debates on sustainability, eco-development, equity, and justice.  
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new interventions proved more problematic, if not impossible, to implement or, in 
some cases, even to acknowledge. 

 The third theme, and critical for the discussion to follow, is the distinction Oasa 
 (  1987  )  draws between understanding and “careful[ly] scrutiny[izing]” policy 
statements that address the core of Green Revolution policy, and “those minor 
de fi ciencies or shortcomings that could otherwise be attributed to faulty implemen-
tation of policy.” 21  What Oasa  (  1987  )  reveals explicitly here is that, “the general 
misery of the poor tends to increase, and class lines and con fl icts tend to sharpen as 
a result of  inherent contradictions  22  in [Consultative Group] CG 23  policies and the 
politically neutral stance that the Group has adopted …” where the latter is generally 
explained as problems to be managed by the inadequacies of individual states. For 
Oasa  (  1987 : 16  italics added ) this  inherent contradiction  is “the social organization 
of capitalist agriculture” and the widening social polarities that attend to this 
organizational form and its social relations of production. This is important because, 
as Oasa acknowledges, “it is not happenstance that research’s assessment is 
incomplete [because] it is a politically bound assessment and one that corresponds 
to a ‘neutral’ relationship with the state” (Ibid). Critical to this understanding 
is recognition that science practice embodies political interests in ways that shape 
both research  fi ndings and policy intervention (Jasanoff  1987  ) . 

 Three other issues are important to highlight from these debates that are 
especially useful for the discussion to follow. One is that the debate engaged research-
ers not only within and across disciplines, but also from different epistemic 
communities and interest groups. Such an engagement provided productive oppor-
tunities for learning, even as ongoing political differences may have contributed 
to constraining the institutionalization of alternative practices, given the interests 
of the large donors in the post-liberation of many countries in the global South. 
Second, the logic of agricultural interventions were understood to address improve-
ments in the production of food and, in some meaningful way, could be understood 
as separable from other sectors of the economy. As deployed at the time, justi fi cations 

   21   This distinction is important because it can be used to set the parameters of intellectual debate. 
The distinction is especially important in understanding how and why various constituencies have 
either engaged or ignored the IAASTD Reports.  
   22   To respond to these contradictions it is noteworthy that Akhter Hamid Khan, the founder of the 
Comilla approach, used the term ‘cooperative capitalism’ to describe the effort. As Khan has 
noted, “cooperation did not extend to the mobilization of the latent productive resources… or to 
any kind of pooling of private productive resources for joint productive activities”… See also 
Feldman and McCarthy  (  1984b  )  and Khan  (  1979 : 413).  
   23   The Consultative Group on International Agricultural Research (CGIAR) is a global partnership 
that unites organizations engaged in research for sustainable development with the funders of this 
work. The funders include developing and industrialized country governments, foundations, and 
international and regional organizations. The work they support is carried out by 15 members of 
the Consortium of International Agricultural Research Centers, in close collaboration with 
hundreds of partner organizations, including national and regional research institutes, civil society 
organizations, academia, and the private sector (see website   http://www.cgiar.org/who/index.html    , 
Who we are) (accessed October 30, 2011).  

http://www.cgiar.org/who/index.html
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for improved agriculture built on the Malthusian assumption of population growth 
increasing more rapidly than food production, thus supporting the need to intervene 
in ways that were presumed to increase food production but also to generate 
programs that would control population growth. As evident today, such an assump-
tion was, and continues to be, contentious, since it avoids questions of distribution 
and the ecological costs of supporting particular production regimes. The result is 
that crises of sustainability are either underestimated or ignored, as are inequalities 
in food access, the uneven development of food quality, and the twin outcomes of 
under-consumption and obesity. The third theme is the substantive recognition that 
the Green Revolution was a class project that presumed a trickle-down notion of 
change that would, in the long-term, improve the conditions of the poor by increasing 
the availability of staple commodities. Proponents of the Green Revolution were not 
preoccupied with the rising incomes and security of large-scale producers or, even-
tually, of corporate agriculture, since it was presumed, overall, that everyone would 
bene fi t, however unevenly. 

 In sum, the period 1960 through much of the 1970s was an important watershed 
in extending the Green Revolution to parts of Asia and, in a more limited way, to 
other parts of the world. Research on the extension of new agricultural practices, the 
introduction of new technologies, and the transformation of social relations in rural 
communities was part of an ongoing engagement of CGIAR researchers, national 
research institutions, and the academy that would eventually lead to the commer-
cialization and industrialization of agricultural production, the erosion of strategies 
to realize national food self-suf fi ciency, and growing landlessness and continuing 
poverty and inequality. The Comilla approach – and there are others – provided a 
particular arena for sustained debate and questioning that drew the attention of 
government bureaucrats, academics, policy personnel, and farmers. In some very 
important ways, the period witnessed sustained debate on the agricultural, environ-
mental, ecological, social, and human security impacts of the Green Revolution. 
Recognizing these contributions, we argue, can prove informative for our under-
standing of agriculture over the last two decades.   

    3   The 1980s Turn: Toward a More Holistic Approach 

 The early 1980s continued critical engagement with the ideas and implementation 
of the Green Revolution that held center stage in the 1970s. What emerged as a 
complement and eventual focus of these debates was the rise of nongovernmental 
organizations (NGOs) and the challenges they posed to a top-down approach to 
agricultural development and, as we shall see, for a relatively narrow focus on 
production agriculture. NGOs drew attention to the limits of agricultural policy 
discourses and introduced a focus on micro-enterprises, micro-credit, gender 
training, and the social and environmental impacts of rural projects on rural 
people and places. New agricultural approaches by donors also gained signi fi cance 
during this period. For example, farming systems research and participatory 
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approaches to agriculture  fl ourished – innovations of the demonstration plots 24  
and cooperatives – and generated a host of partnerships between academic 
researchers, national agricultural institutes, and international donor support (FAO 
 1992 ; Gilbert et al.  1980 ; Norman  1978  ) . The challenge they raised was how to 
serve the majority of small-scale farmers, how to build integrated and holistic 
approaches to farming systems, and how to appreciate the need for site-speci fi c 
research teams (Chambers and Jiggins  1987 ; Norman  1978  )  while not challenging 
their commitment to improving yields on all farms. 25  

 In practice this meant that the challenge facing agricultural science was how to 
enable resource-poor farmers to produce more. The transfer-of-technology (TOT) 
model of agricultural research continued to be central to this effort and part of the 
professionalism of agricultural scientists. In the TOT model, scientists largely deter-
mined research priorities, developed technologies in controlled conditions, and then 
handed them over to agricultural extension services within countries to transfer 
the new technologies to farmers. Although strong structures and incentives 
sustained this approach to enhance the productive capacity of small-scale farmers, 
many now recognize its problematic  fi t with the complex and diverse needs and 
conditions of hundreds of millions of resource-poor farm families. In response to 
this problematic  fi t, the TOT model has been adapted and extended through multi-
disciplinary Farming Systems Research (FSR) and on-farm trials that, under a 
Training and Visit (T&V) scheme, became the dominant World Bank approach at 
this time. While both the TOT and FSR approaches retained decision-making for 
agricultural reform in the hands of scientists, farmers were acknowledged as provid-
ing the information to be processed and analyzed by professional scientists in order 
to identify what might be good for small-scale producers. 26  But, here too, the 
contradictions that were unfolding in the implementation of these approaches – 
sustained poverty and inequality in access to resources among producers – were not 
addressed in analyses of these initiatives. 

 During this period as well, research within the CGIAR Centers and the practices 
that attended to the farming systems approach, had a pro-poor and, importantly, a 
gender orientation (Feldstein and Jiggins  1994 ; Feldstein and Poats  1989 ; Feldstein 
et al.  1988 ; Poats et al.  1988  ) . There also was a growing interest in rural non-farm 

   24   The idea of demonstrating new varieties and new fertilizers go back to the late 1950s when FAO 
had a program to introduce fertilizer use in developing countries. Many HYV wheat varieties 
spread from these on-farm demonstrations because the improved yields were better than local 
varieties, under any input conditions. This success led Mexican wheat varieties to be viewed as 
“magic bullets,” but the history of rice is very different.  
   25   It also was a way to incorporate producers, however small, within the  fi eld of industrial agricul-
ture and not address the contradictions identi fi ed by Oasa  (  1987  ) .  
   26   A missing element in the TOT approach were methods that encouraged and enabled resource-
poor farmers themselves to meet and work out what they needed and wanted. By the 1980s, this 
concern recognized that many types of partnerships could support agricultural research systems 
and that “participation” and “participatory research” could take many forms. One classi fi cation 
had four modes: contract, consultative, collaborative and collegiate (Biggs  1989  ) . Other 
classi fi cation systems also emerged at the time (White  1996 ; Pretty  1995  ) .  
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economic activities, particularly among those focused on Intermediate and 
Appropriate Technology Organizations, and in rural small-scale enterprises 
(Haggblade et al.  1990  ) . These shifts resulted in complementing investments in 
agriculture with micro-enterprise development and NGO investments in non-farm 
activities, including those for women (handicrafts using agricultural commodities) 
that were driven by government programs with World Bank and bilateral support. 
Such investments paralleled those in agriculture as they increased credit access, but 
also indebtedness, and helped to capitalize the rural economy. This capitalization 
led to women losing forms of income earning as, for example, with the mechaniza-
tion of rice processing, since the employment generated in rice mills was given 
almost exclusively to men. The introduction of rice mills, moreover, worked against 
some small-scale farm households given the costs of transport and a loss of access 
to the by-products of rice milling, such as rice bran, which provided animal feed in 
traditional farming systems contexts (Harriss  1977  )  and to employment especially 
for poor women who were able to secure work as household laborers during the rice 
processing season (McCarthy  1980,   1981  ) . The contradiction here is that farming 
systems were envisioned to include some relations in the farming system, but also 
to exclude other aspects of production, with particularly negative consequences for 
the loss of ownership and control of resources among some small-scale under-
subsistence agricultural producing households. These gender questions were central 
to debates within the CGIAR institutions, but especially outside them. 27  

 As well, the major reviews of farming systems, and participatory projects gener-
ally, acknowledged the signi fi cance of institutional, economic, and political contexts 
as central to understanding how and why pro-poor goals were necessary and how 
such goals could be realized. One of these studies was undertaken by a CGIAR 
center (ISNAR) to assess the outcomes of pro-poor farming systems research proj-
ects in more than 30 locations in nine countries. The Overseas Development 
Institute, London, had a number of networks concerned with agriculture, irrigation, 
and forestry and their publically available discussion documents dealt directly with 
theory and contemporary practice in these areas. Other bilateral and multilateral 
agencies were similarly attentive or provided resources to assess issues related to 
small-scale farmer households. As Norman  (  1978 : 813) summarized it at the time,

  Over the last two or three decades our thinking has evolved through four successive states: 
(a) believing the extractive philosophy of colonial times; (b) knowing what was best for the 
LDCs, resulting in transfer of technology from the high income countries; (c) developing 
technology within the LDCs…and, recently, (d) supplementing this “top-down” approach, 
but not replacing it, by a “bottom-up” approach which provides a foundation for the 
so-called farming systems approach.   

 Importantly, the focus on farming systems could readily make invisible the 
multiple roles of foreign assistance during this period. What is evident, especially in 
Latin and Central America, for instance, is that it is precisely during this period that 
United States geopolitical interventions were coupled with the dominant neoliberal 

   27   They were also important in discussions of Food for Works programs and in advocating for NGO 
extensions of non-farm activities.  
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policy regime that was deployed to actively undermine peasant movements as well 
as state-sponsored agrarian reform programs (Boyer  2010  ) . But, for purposes of the 
present discussion, what is critical is that even as debate created an important 
space to air ideas and challenges to the Green Revolution as an agricultural develop-
ment strategy, in its implementation, and in its effects, the basic tenets of the shift to 
industrial agriculture were generally left intact, as was the power attached to who 
and how decisions were made, and toward what end or for whose bene fi t. 

 The focus on social context, however, was not limited only to administrative 
concerns, such as those that were shaped directly by particular forms of donor 
support, but also highlighted the way local contexts posed speci fi c structural 
constraints for producers that limited their returns to labor. Johnson  (  1996  ) , for 
example, in a study of Honduran maize producers, cautioned about the importance 
of accounting for relations of production and exchange if the bene fi ts of state spon-
sored programs were to enhance the security of the poor and sustain and improve 
their productive capacities in the long term. Others played a critical role in situating 
agriculture in a broader macro-economic and trade policy framework – features that 
were largely absent or assumed by the agricultural growth linkage model that was 
promoted earlier (Stewart et al.  1992 ; Stewart  1987  ) . Important to emphasize from 
these discussions is its implicit challenge to universal claims or a one-size- fi ts-all 
approach to agricultural change. 

 Paralleling an interest in more holistic approaches to meet the needs of a range 
of rural producers, NGOs also began to work in partnership with an increasingly 
interested donor community. For the latter, the partnership was premised on their 
need to extend their reach to rural communities where NGOs had already begun to 
establish strong ties and build rural infrastructural capacity. 28  Thus, what had begun 
earlier as a contentious relationship between donors and NGOs turned into a relation 
of mutual bene fi t, even with some costs for some NGOs. For NGOs who partner 
with donors, partnerships make available resources for program development and 
extension and provide employment for a host of urban educated youth who, at the 
time of NGO expansion and slowly growing urban employment found few alterna-
tive employment opportunities. 29  For donors, the partnership provided access to 
communities heretofore unreachable so that NGOs became the most ef fi cient 
vehicle for access to the rural poor. 30  But with the institutionalization of NGOs 31  as 
partners in the development project, a number of changes transformed both their 

   28   This process also entailed the cooptation of opposition through the institutionalization of civil 
society into increasingly formalized organizations that would, over time, become dependent on the 
resources available to them. These new dependencies served to structure new programs to meet the 
needs of donors. See the large literature on this process that we are unable to elaborate here; e.g. 
the journal  Development in Practice .  
   29   This was a period when under- and unemployment among educated youth had begun to expand 
signi fi cantly.  
   30   Here it is important to distinguish between the poor and the ultra- or very poor who generally do 
not gain access to a majority of national and international NGO initiatives.  
   31   Feldman  (  2003  ) , Eade  (  2000  ) , Pieterse  (  1997  ) , Hadenius and Uggla  (  1996  ) , Elliot  (  1987  ) .  
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form and content, as well as the general character of agricultural production and 
development processes generally. These changes include a growing NGO dependence 
on foreign assistance for both large and small civil society organizations, 32  a new 
cadre of employees with the creation of a constituency of young professionals, and 
a curtailment of the openness and risk-taking that characterized early NGO efforts 
whose initial impulse was more characteristic of social movements than of formal 
organizations. But, important for this discussion is that these changes made evident 
the critical role of rural NGOs in meeting the training and credit needs of non-farm 
rural workers. 

 Such collaborative efforts also began to focus broadly on the agricultural context, 
that is, less on agricultural production  per se  and more on the conditions that 
shaped the capacities of producers and laborers, including examining non-farm 
activities, particularly among the poor. This signals an important shift in agricul-
tural debates and practice. Such a shift drew attention to the complex relations that 
shaped rural life, where households and multiple and complex forms of income 
earning – including but also extending an earlier focus on share-cropping and other 
forms of land lease, rent, and grabbing arrangements – characterize rural labor 
relations and social sustenance. 33  While issues of land reform and land security, 
such as titling, continued to be of concern, the non-farm sector grew in importance 
and focus, solidifying the costs of land consolidation, insuf fi cient employment 
generation in agriculture, and declining security among small agricultural producers 
(   Deere and León de Leal  2001a,   b ; Grif fi n  1974 , see also Agarwal  1994,   2003  ) . 

 The 1980s also witnessed critical discussions of the theory and practice of the 
“agricultural growth linkage model” that underpinned the Green Revolution policy 
rhetoric (Hart  1993 ; Hazell and Ramasamy  1991 ; Ranis and Stewart  1987 ; Harriss 
and Harriss  1984  ) . The model presumed that agriculture could serve as an engine 
for broad-based rural economic growth (Johnston and Clark  1982 ; Johnston and 
Mellor  1961  ) . This opened to scrutiny the tensions identi fi ed by those who high-
lighted the shift from small-scale farm production to agricultural wage labor that 
accompanied increasing landlessness, or what might be called distress sales and 
sharecropping on one’s own land, a practice by those able to hold on to their landed 
property, but unable to secure the resources necessary for sustained production. 

 Discussions of the Integrated Rural Development Programs (IRDPs) that had 
been such a major part of agricultural and rural development programs in the 1970s 
and early 1980s also came under critical review. One  fi nding was the entrenchment 
and collaboration between large land owners and the rural bureaucratic elite which 
led to talking more directly about rural power structures (Lewis and Hossain  2008 ; 
BRAC  1980  ) . Together, the interests they fostered led to their control of inputs and 

   32   Both national and international NGOs are implicated in this shift, although small and usually 
nationally organized NGOs have either been excluded from access to donor resources or have 
chosen to remain independent from them.  
   33   See also Farrington and Bebbington  (  1993  ) , and Edwards and Hulme  (  1992  )  who identify the 
dif fi culties that attend to implementing pro-poor agendas and partnering with government and the 
private sector.  
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resources within the agricultural sector, often precluding small-scale farmer access 
to these and other resources. Such power differentials were expressed in forms of 
corruption and violence for the control of landed property, including land grabs by 
local elites and, in some areas, by government bureaucrats. Also, with donor support, 
the IRDP was extended across many regions of the South and, in some cases, 
encouraged stand-alone district level plans and programs. As  fi ndings suggest, such 
stand-alone programs, representing varied bilateral funding streams, were often 
highly bureaucratic with few linkages to national economic and trade relationships 
and resulted in a balkanization of agricultural development in some countries 
(Birgegard  1988 ; Conyers et al.  1988  ) . In India, the IRDPs tended to be more 
concerned with the distribution of rural credit (Dreze  1990  ) , while in Bangladesh 
the centralized planning of the rural women’s cooperatives led to inappropriate 
extension of resources, training, services, and inputs in some districts (Feldman 
et al.  1980  )  and the lack of adequate monitoring to secure credit repayment among 
male cooperative members, particularly from the largest landowners where repay-
ment rates were extremely low. 

 Signi fi cant too, during this period was the work of the Women in Development 
(WID), Women and Development (WAD), and Gender and Development (GAD) 34  
movements that drew important linkages between the sexual division of labor and 
women’s subordination, attention to the peasant household as a critical analytic 
unit, and the importance of including intra-household gender relations as well as 
non-wage work in measuring rural women’s workload (Agarwal  1997 ; Sen  1990  ) . 
Together, these contributions provided a way to make women’s work visible, but 
also to show how the reproduction of the peasant household crucially depended on 
the contributions of female household members as domestic as well as farm laborers, 
whether for subsistence or for sale (Dixon-Mueller and Anker  1988 ; Dixon  1982  ) . 
At this time, too, it was women’s work in crop processing, livestock and poultry 
rearing, and as off-farm laborers that became a cornerstone of debates on the 
multiple income-generating activities that characterized social subsistence among 
peasant households. 

 In brief, the 1980s saw the salience of NGOs in the development process,  fi rst as 
social movements challenging those who supported processes that entailed the 
commercialization of agriculture at the cost of the lives and livelihoods of small-
scale producer households and, subsequently, as partners in development. Other 
areas of discussion and debate addressed increased landlessness in the absence of 
alternative sources of remuneration suf fi cient to meet household needs, and the 
growing participation of women in paid and in-kind labor exchanges, including as 
sources of cheap labor in food for works programs. These shifts dealt a deathblow 
to any ideology that sustained the notion of a male breadwinner or a family wage. 

   34   This is not the place to appreciate and critique their contributions, but each movement played a 
key role in raising issues that sought to transform agricultural relations of both production and 
consumption in ways that were attentive to women and the poor. These movements also were 
instrumental in working to secure women’s access to land as well as to non-farm resources and 
formal employment.  
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In some countries, this led to an enormous expansion in credit available to rural 
dwellers, from micro-enterprise development to women’s credit through such 
emergent institutions as the Grameen Bank 35  in Bangladesh, and its replication 
elsewhere, that provided non-collateral loans to the poor, but primarily to women. 
Also important was the rise of skills training and literacy to rural women, programs 
that proved crucial for their participation in emerging industrial sectors, including 
garment manufacturing for export. This shift toward credit and independent entre-
preneurship would become the cornerstone of the declining welfare state both as 
practice and as ideology. 

 As we can see, the introduction of the Green Revolution and the research and 
extension efforts that characterized its early years included ongoing debate and 
strategic interventions and changes. Not only did researchers examine the complex 
processes and the changing social and economic relations, costs, and bene fi ts that 
we associate with the Green Revolution, but they also, and importantly, were part of 
wide debate on the contributions of modern agricultural production for expanding 
production and contributing to poverty reduction. Some critics – as often from 
within, as from outside the major agricultural institutions – helped to identify 
strategic changes in practice to enhance production and/or limit the negative conse-
quences of the new HYV production. Critics were research scientists at develop-
ment and agricultural institutes, the CGIAR, or the bilateral and multilateral donor 
community and they proved instrumental in suggesting strategic shifts in the 
practice and implementation of HYV production. While the institutionalization of 
some of the identi fi ed costs of the Green Revolution furthered rather than chal-
lenged efforts to industrialize agriculture, the practices we associate with the Green 
Revolution also were subject to challenges by civil society organizations and social 
movements who offered alternative approaches to agriculture and rural develop-
ment. These critics were important in challenging what would eventually be referred 
to as a ‘business as usual’ approach to food production, agrarian reform, and the 
changing rural context. What is important to conclude from the exchange of ideas 
and practices during this period, however, was that it helped to center rural poverty 
and inequality, changes in land relations and control, and food security as public 
concerns that would eventually become central features of efforts by social move-
ments to challenge the shift toward global industrial agriculture in the late 1990s. 

 In the following section we will argue that such open and broad debates have not 
been sustained in ways that inform the concerns of the 1990s onward; the end of the 
Cold War, the period of neoliberal reform, and the full implementation of structural 
adjustment programs. Rather, the openness and breadth of policy debates that 
addressed agriculture, food security, labor relations, and poverty reduction would 
narrow in ways that would try to bring debate in conformity with the “Washington 
Consensus,” along with a deprioritization of the agricultural sector. This is so, 

   35   The Grameen Bank is now part of a global phenomenon with micro- fi nance projects across world 
regions, including the United States. Micro- fi nance projects are often non-agricultural, can create 
new market dependencies, and often exclude the ultra-poor.  
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despite the fact that new areas of science have  fl ourished and specializations have 
grown in a tradition of open discussion and debate. Paradoxically, recent debates in 
and among members of the academy, agricultural research institutes, and civil 
society organizations often pit one set of ideas against another, a polarization that, 
more often than not, leads to ignoring the critical issues that are being raised in the 
policy documents promoting the Green Revolution over the long term. Framing 
informed debate as an opposition rather than as productive engagement is most 
clearly expressed in the social movement activities that currently animate discus-
sions of alternative agriculture and a failure of the substance of these debates to be 
openly addressed in policy arenas. 36   

    4   The Changing Rural and Discursive Landscape 
of the 1990s and Moving Forward 

 The deprioritization of agriculture, the rise of export production in low-income 
countries, and a dependence on foreign currency earnings to meet debt repayment 
requirements led to signi fi cant changes in the focus of agricultural debates and 
practices within countries, and in the global institutions that support agriculture, 
including the World Bank, the Food and Agricultural Organization (FAO), and the 
International Food Policy Research Institute (IFPRI). In some countries, this led to 
discussions about denationalization of industries that supply inputs to agriculture in 
relation to agricultural policy proscriptions, the increasing importance of the 
non-farm sector and its varied expressions, the role of NGOs in their support of both 
agriculture and non-farm employment, and the place of new technologies in sustain-
ing production. Also important was attention to the environment, agroecological 
practices, and natural resource management, a growing interest in eco-development, 
and concerns about new infrastructural needs such as dams, land reform, and strate-
gies to ensure food security and in efforts to reduce poverty. Coterminous with these 
issues and recognized shifts was a more extensive and deep set of trade relations 
that, by this time, had already witnessed the institutionalization of structural 
adjustment programs that removed most state supports for small-scale agriculture. 
In short, the 1990s focused discussions in agriculture on the largely privatized 
distribution system that was part of the denationalization process, including for the 
production of agricultural inputs, a shift that was already intimated in the framing 
of USAID lending in 1968. 

 Broad shifts in the role of trade and markets and a growing role for the private 
sector, and away from a largely state subsidized and small-scale agriculture, are often 
discussed in the name of globalization or neoliberal reform. Agricultural liberalization 

   36   As the experience of the IAASTD has shown, not all critical engagement between scientists of 
different views is discouraged, but it is noteworthy that the FAO and World Bank reports, subse-
quent to the IAASTD report, did not engage with its  fi ndings nor address its policy options.  
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refers most broadly to a series of policy changes that include the elimination of 
marketing boards and the strengthening of private markets for cash and non-cash 
crops; open-market prices paid to farmers for their produce; the withdrawal of sub-
sidized agricultural inputs, particularly for fertilizer and water; and a shift away 
from state banks as  fi nanciers of crop production to commercial ones. For small and 
under-subsistence producers,  fi nancing agricultural production was increasingly 
supported through the decentralization of credit made available by a growing NGO 
sector where the latter would eventually extend non-collateral loans to producers, 
but not at subsidized rates. For large-scale producers with access to larger loans and 
more competitive rates, their repayment rates continue to be considerably lower 
than those extended by NGO programs. 

 Neoliberal reforms also included rethinking the strategy of import substitution 
and food self-suf fi ciency (which today  fi nds its parallel in the food sovereignty 
movement) and toward greater interdependence on global production. This shift 
supported efforts to earn foreign currency to repay prior debt, but also reduced the 
production of crops for local consumption, and contributed to reducing crop diversity 
and introducing niche market, and high value crops that did not necessarily support 
local food needs as they were often grown primarily for export. Farmers able to 
compete in these exchanges contributed to furthering distinctions among producers 
while, in other cases, they sold land for more lucrative practices, particularly in 
peri-urban areas where land values were increasing dramatically and interest was 
expanding for the building of industrial establishment or housing units. While these 
sites extended urban sprawl and increased pollution, they also reduced land in produc-
tion and for having agricultural crops locally available for a growing urban market. 

 Together, privatizing resources for agricultural inputs and for systems of distri-
bution led to changes in the viability and security of many small-scale agricultural 
producers in the South. 37  It also led to recognition – by a growing NGO community 
as well as national programs – that peasant households could no longer be 
imagined, for the purpose of strategic planning and policy formation, as peasant 
producers in the narrow sense that were guided by suf fi cient returns from subsis-
tence production to secure their social reproduction. Rather, small-scale producers 
were recognized as pursuing diversi fi ed livelihood strategies to secure their subsis-
tence and that such strategies often included non-agricultural activities performed 
by multiple household members. Such recognition, interestingly, forced researchers 
to acknowledge that such engagements were not new, but rather that complex labor 
relations had always played a signi fi cant role in the reproduction of rural life. 
As noted earlier, the WID/WAD/GAD movements were important in shedding 
light on this multiplicity and led to a series of studies that were undertaken by inde-
pendent researchers, policy advocates, and institutions of the CGIAR highlighting 
the work of women in agriculture and in paid and unpaid labor that was expended 
in reproducing the farm household. 

   37   This is not to ignore a rise, particularly in Europe and North America, of niche market production 
of high-value, artisan crops for a small elite market.  
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 What is new, however, is that women’s unpaid as well as paid employment increased 
as the family wage, whether from subsistence agriculture or male labor force 
participation, was even less able to ensure a family’s social and economic security. 
This provided the context for an increasingly individualized understanding of social 
reproduction, as each adult was assumed to hold responsibility for her own survival. 
Debates about women’s access to credit and of strategies to empower women, in other 
words, are contradictory in their import as they signal important gains in relation to 
questions of equity and justice, but also feed a new development logic that moves 
away from the potential collective imaginings of earlier development approaches. 

 At the level of strategic policy and planning, these changes entailed a discursive 
shift away from an agrarian, peasant-centered perspective to a rurally-focused frame 
that was becoming central in transforming debates and shifts in and about agricul-
ture. But, what is important for the analysis here is that globalization, speci fi cally as 
expressed in contemporary agricultural debates, did not create these changes; rather, 
a globalization discourse gave these rural relations greater signi fi cance. Nor were 
non-farm livelihoods simply a response to globalization; instead, the importance of 
non-farm work was accentuated as increasing numbers of rural as well as urban, 
often migrant, households were recognized as dependent on multiple income 
earning streams to secure their subsistence. Globalization, in other words was also 
created through both discursive and substantive changes that came to make sense, 
even taken for granted, as the logic that shapes the end of the twentieth century 
planning and policy forecasts. 

    4.1   Land Reform, Titling, and Large-Scale Development 
Infrastructure 

 Throughout the 1990s and 2000s, there was a decreased commitment to distributive 
land reform even though movements to support land titling continued, as did land 
transfers of both public and private land in some countries, a point we return to 
below. 38  As Berry  (  2011 : 638) claims, “[i]t is widely believed in many policy circles 
that land reform, if it ever was an important aspect of policy in developing countries, 
is so no longer. It is not happening and there is no need for it to happen.” Berry’s 
claim challenges earlier demands for land reform 39  that were premised on a commit-
ment to small-holder agriculture under the assumption of an inverse relationship 
between farm size and land productivity and the predominance of small-holder 
agriculture during the mid-twentieth century. However, Berry’s claim also could be 

   38   Also important about the distinction between land reform and agrarian reform is that for the latter 
to have substantive bene fi ts for small-scale producers it would need to entail changes in access to 
credit, agricultural extension services, and policy reforms that would alter the conditions and rela-
tions of production.  
   39   See Lipton  (  2009  )  for a complex and historically speci fi c discussion of land reform debates and 
their changing political contexts, but also their continued signi fi cance for discussions of agrarian 
change today.  
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read as implicit support for land consolidation under the assumption that it would 
create increased wage employment to echo earlier Green Revolution interpretations. 
It also could be read as providing legitimacy for efforts to shift from small and 
medium-sized farms and local food systems to a global system of comparative 
advantage and industrial agricultural production. 

 Yet, Berry’s claim also signals a shift from earlier assumptions that framed discus-
sions in the agricultural sector and suggests that the commitment to small-holder 
production is no longer central to agricultural policy reform. Read against the current 
policy dialogue, the claim contributes to the discursive shift that promotes the priva-
tization and industrialization of agriculture that is presumed to provide low-cost food 
to rural and urban workers. In his rendering, opposition to land reform supports a 
transformation of household food consumption practices with likely consequences 
for family nutrition and health. In fact, a key donor strategy in support of privatiza-
tion was their land-titling program that, despite claims it would increase tenure 
security, actually provides an institutional environment that tends to privatize and 
individualize ownership in ways that likely undermine forms of collective ownership 
and traditional tenurial relations. As well, titling programs for women have indicated 
that for “the vast majority of women small-holders, landless agricultural laborers and 
those doing different forms of informal work, market mechanisms are not likely to 
provide a channel for inclusion” (Razavi  2009 ; Lastarria-Cornhiel  1997  ) . 

 Said differently, a history of land expropriation, privatization, and voluntary land 
transfers, including distress land sales that often contribute to land consolidation, 
are processes entailed in land exchanges that do not lead to the redistribution effects 
that often are associated with the land reform discourses that were envisioned to 
empower the poor. While the centrality of land reform programs during this period 
declined in agriculture and development discourses and debates in most countries, 40  
there has been a continued focus on proposals that introduce land ceilings or titling 
among owners (Deere and León de Leal  2001a,   b  ) . However, evidence of the effec-
tiveness of land titling in reducing poverty and enhancing economic security is 
mixed, as land titles are embedded in complex relations of power and inequality that 
condition actual control of tenure. Moreover, the institutionalization of individual-
ized titles can undermine forms of customary and collective land ownership making 
it more dif fi cult to engage in multiple forms of production. 41  

   40   This summary is not meant to underestimate the broad range of property rights regimes that are 
part of arrangements among producers, paralleling the diversity of agroecologies (de fi ned here as 
multiple approaches to agroecology) and livelihood relations.  
   41   “Whitehead and Tsikata’s  (  2003  )  comprehensive review of the gender and land literature for sub-
Saharan Africa, namely that in ‘the development of private property regimes of any kind, sub-
Saharan African women tend to lose the rights they once had … either because their opportunities 
to buy land are very limited, or because local-level authorities practice gender discrimination’ 
 (  2003 : 79) is sobering [and has]…become even more important … given the extent to which policy 
documents across the political spectrum advocate a blanket policy mix of private property rights 
and land-titling not only as a mechanism to encourage capital investment and foster a more ef fi cient 
land market, but also as a solution to women’s weak and tenuous place within land tenure institu-
tions” (World Bank 2003, in Razavi  2009 : 213).   
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 Moreover, the implementation of land reform and titling policies has often 
failed and is generally assumed to be in response to entrenched rural elite interests 
in collaboration with those of government bureaucrats. Today, land grabs by 
transnational  fi rms and individual countries have become new features of contem-
porary debate and represent agreements between government bureaucrats, such as 
those between China and South Africa, or between sovereign governments and 
multinational corporations. Such land grabs will likely accelerate the development 
of industrial farming that produces for a world market, further marginalizing small-
scale producers, and transforming forms of subsistence and production for local 
markets. Moreover, land grabs by urban real estate dealers remove land from 
productive agriculture, particularly in peri-urban areas, which contribute to altering 
urban diets and access to food. 

 Yet, while Berry may represent one aspect of current agricultural debates, and 
while discussions of land grabs reveal other sites of contestation, the commitment 
to small-scale production continues to be of interest to both local and global social 
movements that will become important in framing discussions of land ownership 
and property relations in the 2000s. These movements, as we will suggest, also 
inform debates over questions of food sovereignty and food quality, including 
debates over genetically modi fi ed crops and pesticide use (  http://www.panna.org    ). 

 However, during the mid-1990s onward, new mechanical technologies for 
pumping water, cultivation, and harvesting spread rapidly in some regions. 
Distinctive to agricultural mechanization was the great diversity in the patterns 
of mechanization. For example, while dramatic pictures showed combined 
harvesters and large tractors plowing great tracts of land in Brazil, much of the 
intensi fi cation and growth of agriculture in South Asia has come about, not by 
the spread of large-scale equipment, but rather by the spread of small-scale diesel 
engines (up to 15 horse power), particularly low-cost Chinese engines used to 
power irrigation pumps, two wheel tractors, and a variety of harvesting and 
processing equipment. In Bangladesh and Sri Lanka, for example, with the 
introduction of small tractors, over 80% of the work of land preparation is now 
mechanized (Biggs et al.  2011  ) . During this period as well, struggles over the 
privatization of water became a signi fi cant point of contention between govern-
ment, the private sector, and the farm community. Like other agricultural 
resources extended to enhance production under the  fi rst Green Revolution 
strategy, the expansion of cheap irrigation water and energy, usually to large-
scale commercial farmers but with some spread to others, previously bene fi ted 
from subsidized rates. Along with the removal of subsidies, debates over water 
now emphasize its scarcity, the relationship between water and climate change, 
and concerns over water quality. 

 At this time as well, debates over large dam projects to serve the growing energy 
(and irrigation) needs of industry and a growing middle class would ensue as would 
tensions over the placement and building of new dams with particularly grave 
consequences for poorer rural households. The Narmada Dam and the Andolan 
(the movement against its construction) in India and the Three Gorges Dam in China 
are sites of long-term social movements that seek to secure land ownership for 

http://www.panna.org
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producers, many of whom had lived for generations on the plots that were appropriated 
by the state for dam construction. In these cases, compensation to agricultural 
households was usually inadequate in terms of the amount and quality of land 
(generally uncleared and not ready for production) to those displaced by the project, 
and forced those whose land had been expropriated to resettle in areas often distant 
from their original holdings. In many cases this led to disenfranchisement, and the 
loss of family and kin networks that were especially important for sustaining 
production among small-scale producers. Discussions of refugees and resettlement 
thus became important aspects of debates about agriculture that also included the 
destruction of agricultural communities and rural social networks as well as the 
changing aspirations of usually the sons of small-scale agricultural families who no 
longer see a future in agriculture and seek instead to secure non-farm employment 
or migrate to emerging towns and global cities.  

    4.2   Rural Livelihoods, Off-Farm Work, 
and the Reshaping of the Rural Landscape 42  

 While historically the demand for labor in the food system has been in its 
production as owner cultivators, renters, sharecroppers, and family and wage 
laborers, trends that began in the 1970s continue to reveal the displacement of family 
farmers and farm laborers. This is so notwithstanding an expectation that with the 
implementation of Green Revolution technologies, increasing yields, and a growing 
number of crops produced each year, demands for primarily wage labor, but also 
family, and in-kind labor exchanges would rise dramatically, as would the demand 
for extension services and credit. Instead, labor-substituting practices have expanded 
which have further displaced small-scale family farms by larger agricultural hold-
ings. Despite this displacement, agriculture still accounts for approximately 40% of 
the world’s employment, even if most is at subsistence or below subsistence level, 
and the value of food production in 2000 remained at only about 3% of gross world 
product. Under these circumstances, the agricultural labor force “accounts for 
approximately 22% of the world’s population, and 24% of GDP in countries with 
 per capita  incomes of less than $765, the low-income developing countries, as 
de fi ned by the World Bank” (Halweil 2000, Millennium Ecosystem Assessment 
 2005 , in Lang  2010 : 93). While this characterizes the low wages and increasingly 

   42   Rural poverty incidence in the Philippines, for example, is much more pronounced than urban 
poverty incidence, but the number of urban poor families also is increasing. The very high rural 
poverty incidence (47% of families in 2000) has remained virtually unchanged since 1988 (46.3% 
of families). The urban poverty incidence fell from 30.1% of families in 1988 to 19.9% in 2000. 
However, the absolute number or the magnitude of urban poor families grew by nearly 11% nation-
wide between 1997 and 2000 (Schelzig  2005 : xiii). This example is important because it is repli-
cated elsewhere and signals what we need to consider as we guestimate the opportunities to be 
garnered by a second green revolution.  
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part-time rather than full-time employment that is available to agricultural workers 
in the countries of the South, in industrialized Northern countries, agriculture faces 
a similar movement as new generations of farm families move out of agriculture and 
into non-farm rural employment or urban migration. 43  

 The emergence of new policy dialogues that address the increasing role of 
non-farm work in relation to agriculture is noteworthy, particularly among 
agencies that have had limited prior collaboration such as the FAO and the 
International Labour Organization (ILO). The FAO commitment to reducing the 
number of those who are hungry and poor, and creating the sustainable manage-
ment and use of natural resources – land, water, air, climate, and genetic resources, 
coupled with those of the International Fund for Agricultural Development (IFAD) 
to empower the poor from developing countries to achieve higher incomes and 
improved food security 44  have recently collaborated with the ILO to directly 
address issues of employment as part of how they envision the rural and agricul-
tural economy (FAO/ILO/IFAD  2010 ). 

 Recognizing the complex relations that shape subsistence incomes among 
small and medium-sized producers acknowledges that accompanying the institu-
tionalization of the Green Revolution were broad shifts in on-farm, off-farm, including 
sharecropping and agricultural wage labor, and non-farm work as constitutive of 
household livelihood strategies, a point noted in the 1970s, but now a key concern 
in agricultural research. An early publication that signaled the emergence of non-
farm work as crucial to household survival strategies, and appreciated by the 
agricultural research community, was that of Chambers and Conway  (  1992  ) . They 
argued that rural households, especially poor rural households, were always multi-
tasking, and were never just concerned with crop production activities in a farm 
management sense. Instead, social sustenance depended on domestic activities, 
non-farm production activities such as food processing, whether paid or not, and 
also off-farm employment as laborers, whether daily or seasonal, who secure 
employment in near as well as far away places. 45  A recent UNRISD report on rural 
Latin America indicates that there is a feminization of agriculture because women 
are a growing part of seasonal laborers working in non-traditional agricultural 
exports and constitute the majority of workers employed in packing plants associ-
ated with these global industries, and, given migration patterns among male 

   43   An emergent research interest has begun to examine a declining interest in remaining in agricul-
ture among small and medium-sized farm families, especially during times of inter-generational 
transfer. When coupled with declines in the amount of productive agricultural land held by such 
producers, potential rural labor shortages, and low and insecure agricultural employment in some 
countries, these conditions may partially explain why aspirations among the children of farm fami-
lies are showing increased reluctance to remain in agriculture. Also signi fi cant is that access to 
urban resources, increased education and training, and opportunities to imagine life without the 
expectations associated with farm production can create disinterest among those in a new genera-
tion of farmers in continuing to earn their primary income from agriculture.  
   44     http://www.ifad.org/governance/index.htm      
   45   Observation of their signi fi cance for policy planning has been well documented for many years 
in development circles. For example see Breman  (  1996  ) , White  (  1980  ) .  

http://www.ifad.org/governance/index.htm
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household members, are becoming key decision-makers in farming households 
(Deere  2005  ) . 

 Crucial to understanding the shifts in rural, and particularly agricultural, 
production relations and their consequences for the debates and practices that 
characterize contemporary global agriculture are the research and policy initia-
tives that are centered on the role of women in agriculture, intra-household 
gender relations, and the changing relations of women’s domestic labor and non-
farm employment. 46  As we will elaborate below, this research has transformed 
what is known about rural family production relations, the place of NGOs as part 
of the complex of institutions that shape agricultural and non-farm interventions, 
the role of livestock and poultry rearing as part of the productive capacities of 
agricultural households, and the synergies that shape forms of production, includ-
ing the indigenous knowledge that characterizes agricultural communities. Also 
raised by the debates and practices addressed by gender and development 
researchers in the 1980s and 1990s was attention to the importance of examining 
water and fuel collection practices and consumption needs, the place of forest 
products in agriculture, and the meanings that attend to resource ownership and 
the shift to measuring assets rather than land as an adequate gauge of household 
resources (Kelkar  2009 ; Doss et al.  2008  ) . 47  These represent critical issues that 
are now presumed to be part of ongoing debates in global agriculture and will be 
explored in the next section. 48  

 For example, in response to recognizing the complex relations that comprise 
household incomes and the invisible work of women, NGOs came to play an 
increasingly important role in the rural economy. They did so either to comple-
ment the contributions of state institutions, or, in some instances, as parastatals, 
by replacing the initiatives of national institutions where the latter had neither the 
capacity nor resources to meet a growing demand for non-farm employment, 
training, or education. As NGOs grew in prominence, they signaled the shift to 
the growing importance of public-private partnerships and the decentralization of 
input and resource distribution. Among small- and under-subsistence producing 
households, NGOs became important resources for education and training in 
agriculture, particularly in support of small-scale animal husbandry and poultry 
rearing for women in Asia, and also for training in non-agricultural activities for 
the rural poor. By the latter part of the decade, NGOs would also offer extensive 
urban programs, often for migrants who as individuals or families were forced out of 
agriculture and who brought with them few skills outside of agricultural production. 

   46   There is an enormous literature in this broad  fi eld which is not appropriate to reproduce here 
given the purpose of this review.  
   47   Exploring measures of wealth and assets was largely in response to feminist development 
research; also see Moser and Felton  (  2010  ) , Schelzig  (  2005  ) , Agarwal  (  1990,   1995  )  and Folbre 
 (  1986  ) . For a different approach see Carter and Barrett  (  2006  )  and Haddad et al.  (  1997  ) .  
   48   See Fontana and Paciello ( 2009 ) effort to address gender relations in rural areas within the 
context of agriculture and non-farm employment.  
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Health care, nutrition, and education training, and means to subsidize poor families 
through cash-transfer programs were the core of their rural as well as urban pro-
grams that either built on or complemented donor support for national budget 
items in these areas (Ahmed and del Ninno  2002  ) . Yet, importantly, these programs 
helped to acknowledge that the pattern of migration to which families were 
responding was permanent for individual households and unlikely to be reversed as 
a development strategy. In these ways, debates in agriculture became increasingly 
attentive to the importance of non-agricultural conditions and relations in shaping 
and understanding what, for some, continues to remain an autonomous economic 
sector. Ironically perhaps, some discussions of agriculture, primarily among agri-
cultural economists continue to treat these issues as externalities, despite evidence 
to the contrary. 

 Moreover, while agricultural and rural development preoccupations remained 
focused “on the farm” and its changing relationship to non-farm activities, debates 
were increasingly attentive to other issues that were arising at a macro- and global 
scale that were transforming agricultural production over the longer-term. These 
included, among other things, environmental concerns that were highlighted by the 
work of the International Panel on Climate Change (IPCC), a policy document that 
would generate interest among those addressing agricultural issues, but also signal 
the salience of climate change well beyond the concerns of agricultural production. 
This broad view of climate change has served as an important vehicle for educating 
increasing numbers of people to explanations of agricultural production that attend 
to its embeddedness in complex social arrangements and institutions that are 
temporally and spatially speci fi c, and also to some of the features of the industrial 
production of food crops that is best understood as similarly situated. This new 
knowledge, as we will elaborate below, has been important in mobilizing for 
alternative agricultural strategies and practices. 

 Of particular importance for understanding shifts in current agricultural debates 
is that the issues raised by the IPCC were beyond the analytical policy framework 
of the agricultural growth linkage model and the notion that the agricultural sector 
could be treated as a sector meaningfully “independent” of other sectors. This was 
because the IPCC acknowledged how agricultural producers were subsidized and 
protected, but not held accountable, for the rise of negative externalities associated 
with climate change and, in this way, showed the analytic interdependence of these 
processes, thereby making it increasingly dif fi cult to explain agricultural processes 
as if they could be sectorally separate from other environmental, ecological, and 
social processes. Other macro- and global issues that arose during this period 
included the consequences that attend to the mining of groundwater, 49  the over-use 

   49   An important article by Byerlee ( 1992 ), an economist close to the Green Revolution, lists 
many of the negative externalities arising from irrigation-based agricultural growth strategies in 
South India.  
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of fertilizers, and the negative effects of large dams for irrigation. While these issues, 
too, would become central to debates at the turn of the century, the prevailing 
neoliberal policies 50  at the time interpreted these concerns as minor problems that 
attend to structural adjustment policies that were assumed to work themselves out 
through global markets. 

 In this context, neoliberalism provided the political ideology that empha-
sized the importance of economic growth as the primary, if not sole goal of 
agricultural production strategies and presumed, in response to concerns raised 
by the emergent food movements, that social justice could be best realized by 
minimal government interference and free market forces. Arguably, the emer-
gent crises (e.g., food and environmental) that have ensued over the past years 
would suggest otherwise and, as global social movements also would reveal, the 
most agregious cost of such policies – whether they referred to particular inter-
ventions such as the building of dams (Narmada Dam, India), or the industrial 
production of food (Battle in Seattle and Via Campesina) – would have long-
term global consequences for economic security and ecological sustainability. 51  
As Lang  (  2010 : 95) frames it, “[t]he crisis in the 2005–8 was not a blip, but 
creeping normality.” Recognizing a new normal moves toward addressing the 
ways in which the context and conditions of agricultural production have 
changed as have the costs and risks that may attend to a business as usual 
approach. It is precisely these concerns that feature in some of the debates 
between social movements and the global institutions – in relation to questions 
of research as well as policy options – toward the end of 1990 and into the 
twenty- fi rst century. Yet, by assuming a new normal rather than interrogating 
the conditions of a globalized agriculture, we accept globalization as a natural 
state of affairs rather than a social process and product about which we can 
intervene through policy reform founded on evidence-based research.   

   50   Neoliberalism, as it has shaped conversations about agriculture and agricultural change, can be 
said to have emerged in the early 1970s and has been part of both academic debates and a charac-
teristic of contemporary life; witness Harvey’s notion that we live in an “age of neoliberalism” 
(Harvey  2005  ) . Neoliberalism can thus be said to serve as “the most powerful ideological and 
political project in global governance to arise in the wake of Keynesianism, a status conveyed by 
triumphalist phrases such as “the Washington consensus” and the “end of history”. (McCarthy and 
Prudham  2004 : 275).  
   51   Important about the anti-globalization movement against the WTO Ministerial Conference 
held in Seattle in 1999 was its resonance among a broad array of actors that included farmers 
from across world communities, people concerned with the environmental and the ecological 
costs of global food production, and members of developing countries whose interests were 
felt to be inadequately represented at the meeting. Despite the coalescence of these interests 
and its continuation as part of a global food movement, some interpret the experience of 
Seattle as a technical problem of not adequately safeguarding and distancing opposition from 
the proceedings (Vidal  1999  ) . See also the WTO History Project (  http://depts.washington.edu/
wtohist/    ).  

http://depts.washington.edu/wtohist/
http://depts.washington.edu/wtohist/
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    5   Global Assessments 

    5.1   Poverty, Environment, and Climate Change Assessments 

 Key global institutions, including various UN agencies, FAO and UNEP, IFPRI, and 
the World Bank also recognized these crises. This is suggested by the emergence in 
the late 1980s and early 1990s of global assessments that examined and suggested 
policy reforms in relation to environmental and global public goods. 52  The World 
Meteorological Organization/UNDP Ozone Assessment, for example, led to the 
Montreal Protocol in the late 1980s that was designed to protect the ozone layer by 
phasing out the production of numerous substances believed to be responsible for 
ozone depletion. The Protocol was signed by 196 countries. Our Common Future, 
better known as the Brundtland Report  (  1987  ) , of the United Nations World 
Commission on Environment and Development ,  helped to focus attention on global 
environmental and sustainability issues. Its substantive focus presages the issues 
that take center stage today in debates on agriculture. Gro Harlem Brundtland, as 
Chair of the Report, 53  noted at the time the eight themes that framed the initiative: 
To revive growth, change the quality of growth, conserve and enhance the resource 
base, ensure a stable level of population, reorient technology and management risks, 
integrate environment and economics in decision-making, reform international eco-
nomic relations, and strengthen international cooperation. 

 Interestingly, too, in a keynote speech in 2007, Volker Hauff, Chair of the German 
Council on Sustainable Development, shared his ideas in a talk entitled, “Brundtland 
Report: A 20 Years Update.” He restated the challenge posed by the earlier report: 
to meet “the needs of present generations without compromising the ability of future 
generations to meet their needs [as] was moulded by the Commission into the con-
cept of sustainable development.” This general principle, he suggests, con fi rms the 
signi fi cance of four key ideas: the notion of equity and justice within and between 
generations; the clear idea of developing a shared understanding of the long-term 
goals for human life on earth; the idea of new governance instruments and of build-
ing collective action; and the resoluteness with which we advocated the need for 
leadership and building trust with others. 54  Together, these documents reveal the 
longevity and continued salience of these ideas, since they recur in current debates 
about the needs, merits, and costs of the industrialization of global agriculture, even 
as they did not call for recasting the policy or research framework that constituted 
debate in the 1990s. 

   52   See Haas  (  1992  )  and others in the special edition of International Organization on international 
assessments and policy coordination.  
   53   (  http://www.regjeringen.no/upload/SMK/Vedlegg/Taler%20og%20artikler%20av%20
tidligere%20statsministre/Gro%20Harlem%20Brundtland/1987/Address_at_Eighth_WCED_
Meeting.pdf    ) (accessed April 12, 2011).  
   54   (  http://www.sd-network.eu/pdf/doc_berlin/ESB07_Plenary_Hauff.pdf    ) (accessed April 12, 2011).  

http://www.regjeringen.no/upload/SMK/Vedlegg/Taler%20og%20artikler%20av%20tidligere%20statsministre/Gro%20Harlem%20Brundtland/1987/Address_at_Eighth_WCED_Meeting.pdf
http://www.regjeringen.no/upload/SMK/Vedlegg/Taler%20og%20artikler%20av%20tidligere%20statsministre/Gro%20Harlem%20Brundtland/1987/Address_at_Eighth_WCED_Meeting.pdf
http://www.regjeringen.no/upload/SMK/Vedlegg/Taler%20og%20artikler%20av%20tidligere%20statsministre/Gro%20Harlem%20Brundtland/1987/Address_at_Eighth_WCED_Meeting.pdf
http://www.sd-network.eu/pdf/doc_berlin/ESB07_Plenary_Hauff.pdf
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 Animating the Brundtland Report were the links between poverty, inequality, 
and environmental degradation, themes consistent with those undergirding the 
International Assessment of Agricultural Knowledge, Science and Technology for 
Development (IAASTD), that was completed 25 years later, and to which we return 
below. What is critical to highlight here, however, is that while sustainable devel-
opment continues to animate current discussions as well as popular rhetoric, we 
will show that the conditions and relationships that frame debates on the links 
between poverty, inequality, and environmental degradation have yet to move 
beyond, or take seriously, what is entailed in challenging what Robert Watson, 55  
chair of the IAASTD, referred to as “business as usual,” and what Oasa claimed 
were the inherent contradictions of capitalist agriculture (see also    Pearse  1980b    ) . 
Central to the discussion to follow is the salience of these debates for understand-
ing ongoing crises within or related to agricultural production, but also the 
signi fi cance of ignoring the issues that frame such debates as some seek to promote 
the bene fi ts of a new green revolution. In some ways, efforts to extend and sustain 
a new green revolution, especially in Africa and centered on modern gene 
technologies, is modeled on the ideal model and promise, rather than the practice, 
associated with the earlier revolution. Yet also, and crucially, calls for a second 
green revolution fail to address the social, environmental, and ecological condi-
tions that acknowledge that the gene revolution is unfolding in a dramatically 
different global political economy than the conditions and relations that were 
in fl uential in the 1960s.  

    5.2   Assessments as Planning and Policy Instruments 

 Before elaborating on the signi fi cance and substantive focus of the assessments that 
have been carried out since 1987, it is important to consider the place of assess-
ments as planning and policy instruments, as well as for what they suggest about the 
new thinking that characterizes notions of public goods. Global assessments are 
research and policy exercises that recast how to think about national planning given 
that individual nations or states are now envisioned to be part of a large public arena 
where borders and national boundaries no longer mark the singular space of 
responsibility. 56  Whether the referent is climate change, water and energy use, or 
land degradation, ozone depletion or carbon emissions, food shortages or famines, 
national space no longer provides the outer limit of understanding. With new “ fl uid 
borders,” the  fl ow of resources and capital, the costs of ecological changes, as well 

   55   Interview with Watson, May 2010. See also numerous press releases about the IAASTD and his 
Testimony to the Financial Services Committee of the United States House of Representatives 
during 2008 and 2009.  
   56   This conceptual shift moved the intellectual map from “underdevelopment” and a world system 
of  fi rst-, second-, and third-worlds, to a global arena. With this shift, the politics associated with 
colonialism and its contemporary features also have been displaced in popular debate.  
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as movements of people alter how we imagine and offer policy options in shaping 
agriculture’s future. 

 This new global “unit of analysis” has become instantiated over time, but these 
early assessments helped to create a more complex understanding of production 
(initially idealized in the distinction between food self-suf fi ciency versus compara-
tive advantage) and new arenas and forms of participation (from top-down 
state-driven initiatives to forms of collective action and grass-roots mobilization) in 
the policy-making process. To re fl ect some of these changes in the assessment 
process, it is noteworthy that early assessments generally built on the technical 
expertise of specialists who were drawn from a narrow band of institutions. Today, 
in contrast, assessments include multi-stakeholder participation that draws on the 
expertise of social as well as technical scientists who employ a global framework to 
assess individual national contexts, and explore relations between countries and 
between a growing global corporate sector and agricultural producers, including, 
among the latter, those who speak on their behalf (social movements and NGOs). 57  

 Global assessments are part of this transition from nation-based models of agri-
culture to global models and future scenarios of world food production, but they 
also are important sites of contestation. One of the more controversial assessments 
during the 1990s was the World Commission on Dams’ Report, Dams and 
Development: A New Framework for Decision-Making, which was completed in 
2000. This was an ambitious study where the assessment involved scientists from 
civil society organizations, members of representative governments, and the corpo-
rate private sector, and served as an early experiment in multi-stakeholder exchange. 
The controversies concerning the environmental, economic and equity dimensions 
of dams were identi fi ed then, and continue today, as re fl ected in a recent review 
(Moore et al.  2010  ) . What Moore et al.  (  2010 : 8) suggest in their re fl ections on the 
initial document is that “[despite] the World Commission on Dams efforts to  fi nd 
mutual agreement about the development effectiveness of dams and to assemble a 
comprehensive knowledge base that remains unrivalled in its scope 10 years later, 
fundamental disagreements remain about the costs and bene fi ts of large dams, and 
about who reaps the bene fi ts and who suffers the burdens of the costs. The question 
remains: are dams a useful technology to advance sustainable development or a 
destructive technology that only in rare cases can be managed successfully to avoid 
social and environmental devastations and produce real economic bene fi ts?” Their 
conclusion appreciates the role of assessments in analyses of changing agricultural 
production strategies: it is important to engage diverse perspectives across a range 
of topics; recognize the changing drivers of development, including climate change 
and its signi fi cance for the development of approaches to food production, water 
storage, and energy production, as well as the relationship among diverse technolo-
gies, whether these include groundwater and wetlands management, water harvest-
ing, and renewable energies like solar, wind, and geothermal, or the use and effect 
of new technologies including tractors. 

   57   See, for example, Via Compesina or the various NGOs that participated in the IAASTD.  
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 Friedmann  (  1982  ) , writing at the time of the inauguration of global assessments, 
draws our attention to the importance of examining agriculture as a global 
commodity – the framing of a global food regime – that offers a window on interna-
tional relations, but also on national policy formation, new forms of agricultural 
production, and new food consumption practices. For Friedmann  (  1982 : 248), 
a food regime is “a stable set of complementary state policies whose implicit 
coordination creates speci fi c prices relative to other prices, a speci fi c pattern of 
specialization and resulting patterns of consumption and trade.” Three crucial pro-
cesses constitute a food regime: (1) the commodi fi cation of food as a critical aspect 
of proletarianization and a key factor in global accumulation, (2) recognizing family 
farms and simple commodity producers as important contributors to the production 
of food for a world market, and (3) recognition that national structures initially con-
tribute to the policies constituting an international economic order, but then are 
dominated by it, producing different effects within nations as well as among them. In 
this way, food production creates particular patterns of global integration and depen-
dency, national policy environments and formations, divisions of labor, how and 
what people produce and eat around the world, and where accumulation and pro fi t 
are centered. 58  Global assessments con fi rm this empirical shift to global planning and 
policy formation. As Friedmann notes, the essence of the United States food regime 
was a system of trade protections and farm subsidies that yielded agricultural surpluses 
that provided food aid, built on United States  Public Law 480 (PL 480), that guided 
the  fl ow of the grain trade by sending surplus agricultural commodities to poorer 
nations below market cost (Friedmann  1993 , see also Gaud  1968  ) . 59   

    5.3   Poverty, Food, Environment, Climate Change, 
and Agricultural Assessments 

 Assessments that highlight the global character of production and the problems that 
producers, whether large or small, face have continued through and after the turn of the 
century. The Millennium Ecosystem Assessment (MEA) was completed in 2005. 

   58   This is an uneven and competitive arena where social movements are critical in creating and 
responding to the diverse demands of the corporate sector, aid policies, and producers. The WTO 
Ministerial Conference of 1999, held in Seattle, Washington, to launch a new millennial round 
of trade negotiations was quickly overshadowed by controversial street protest as part of the 
United States anti-globalization movement against the WTO, the World Bank and the International 
Monetary Fund. As Friedmann  (  2005  )  also notes, if food retailers and agro-food corporations 
consolidate, “the new food regime promises to shift the historical balance between public and 
private regulation, and to widen the gap between privileged and poor consumers as it deepens 
commodi fi cation and marginalizes existing peasants. Social movements are already regrouping 
and consolidation of the regime remains uncertain.”  
   59   Food aid was an important aspect of the debates at the time and was recognized to have contra-
dictory consequences for producers and for global agriculture generally. See, for example, Clay 
 (  1986,   2003  ) , Clay et al.  (  1998  ) , Clay and Stokke  (  1991  ) .  
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Its conclusions are critically important in understanding and planning for agricul-
tural development in the coming years and include recognition that, over the past 
50 years people “have changed ecosystems more rapidly and extensively than in any 
comparable period of time in human history, largely to meet rapidly growing 
demands for food, freshwater, timber,  fi ber and fuel. This has resulted in a substan-
tial and largely irreversible loss in the diversity of life on Earth.” 60  The Assessment 
goes on to suggest that the “changes that have been made to ecosystems have 
contributed to substantial net gains in human well-being and economic develop-
ment, but these gains have been achieved at growing costs in the form of the degra-
dation of many ecosystem services, increased risks of nonlinear changes, and the 
exacerbation of poverty for some groups of people…. [Moreover,]…the degrada-
tion of ecosystem services could grow signi fi cantly worse during the  fi rst half of 
this century and is a barrier to achieving the Millennium Development Goals” 
(Ibid.). Noteworthy about this report is that “the data and information that [were 
available to them were] generally related to either the characteristics of the eco-
logical system or the characteristics of the social system, not to the all-important 
interactions between these systems” (Ibid. x). 

 The MEA process was rooted in a particular set of disciplines – the biological 
sciences, ecology, and economics – despite the experience and achievements of, for 
example, the Dams’ Assessment which showcased the bene fi ts of multi-stakeholder 
exchange. As the introduction to the Millennium Ecosystem Assessment makes 
clear, “the data and information that are available [for the assessment] are generally 
related to either the characteristics of the ecological system or the characteristics of 
the social system, not to the all-important interactions between these systems” 
(MEA  2005 : x). To the extent that the MEA offered an epistemic challenge to earlier 
thinking, it was to invite cross-disciplinary exchange and thus served as an impor-
tant precursor to the International Assessment of Agricultural Knowledge, Science 
and Technology for Development which would build on some of the  fi ndings and 
the organizational strategies used in the MEA. 

 Two other global activities that changed the landscape for the analysis of agri-
culture were the failure of the WTO negotiations to come to agreement, due 
mainly to the intransigence of the OECD countries to reduce the protections and 
the subsidies given to their agricultural and food industries. These interventions 
gave rise to two important reference points for food and agricultural analysis. 
First, they revealed that the neoliberal global market policies advocated by the 
World Bank were not universally implemented when lobbying and interest groups 
were suf fi ciently powerful to resist such measures. Also, the fear of food scarcity 
has led some countries to restrict exports of food gains, and similar to the OECD 
countries, while agreements to “free, open global markets” has been a policy to 
support, in the face of potential emergencies or, in the case of the OECD coun-
tries, powerful commercial interest groups, policy practice is determined not by 
principle but by a broad range of political and economic considerations where 

   60   (  http://www.millenniumassessment.org/en/About.aspx#2    ) (accessed April 12, 2011).  

http://www.millenniumassessment.org/en/About.aspx#2
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unequal power relations and participation in decision-making shaped how and 
which policies were implemented. 61  

 The second activity was the establishment of the Millennium Development Goals 
in the early 2000s which identi fi ed the crises of hunger that continues to plague the 
lives of rural people across world regions, 62  despite, in some cases, national 
economic growth. For example, India’s recent economic growth and global trading 
successes can be put in context against the undisputed  fi gures that over 30% of 
Indian children are undernourished. Here it is evident that bene fi ts of agricultural 
and, more remarkably, national economic growth have not trickled down as advo-
cates of neoliberal theories often promise. Despite this disjuncture, the arrival of the 
MDGs has been signi fi cant precisely because they provide a reference point in 
international discourses for an agreed upon concern with poverty reduction. 

 These activities build on the increased public concern with food production and 
poverty reduction and the mobilization of people across world communities to 
address these concerns. Sometimes mobilization unites people who wish to collec-
tively address speci fi c issues and help to create synergies in recognition of shared 
interests that were not common or possible earlier. The World Social Forum, Via 
Campesina, and the Zapatista Army of National Liberation each raise issues that are 
of concern to those preoccupied with current food and agricultural practices and 
policy decisions. Like global assessments, global social movements alter the ways 
in which debate about agriculture and food unfold. 

 The World Social Forum (WSF) is an annual coming together of members of 
civil society organizations, usually in January at the time of the World Economic 
Forum in Davos, Switzerland. The Forum offers a vehicle for the democratic 
exchange of ideas, proposals, experiences, and activities. It represents a broad 
cross-section of people who are committed to issues of justice and equity, and 
concerned with social and ecological sustainability. Importantly, the WSF offers 
alternatives to the neoliberal assessment of the future of food production and con-
sumption. Via Campesina and the Zapatista Army of National Liberation center 
their concerns within the broad landscape of agricultural production and highlight 

   61   Social movements organized around questions of agriculture’s future would expose the 
importance of participation in the decision-making process, as efforts to be heard were part of the 
strategic stance of the various global food movements, as was the role of the NGO community in 
their discussions with the World Bank and the establishment of the IAASTD process (Feldman 
et al.  2010  ) .  
   62   While the Millenium Development Goals (MDG) have important implications for agriculture, 
where it is estimated that 70% of the world’s poorest live in rural areas, its primary focus is poverty 
reduction and thus is not essential to advancing our argument here. MDGs include: to eradicate 
extreme poverty and hunger; achieve universal primary education; promote gender equality and 
empower women; reduce child mortality; improve maternal health; combat human immunode fi ciency 
virus/acquired immune de fi ciency syndrome (HIV/AIDS), malaria, and other diseases; ensure 
environmental sustainability; and develop a global partnership for development (  http://reliefweb.
int/sites/reliefweb.int/files/resources/F7FC8E4FA7224D3DC125717100507EE1-ifpri-
gen-may06.pdf    ) 

 (  http://www.ifpri.org/publication/agriculture-and-achieving-millennium-development-goals    ).  

http://reliefweb.int/sites/reliefweb.int/files/resources/F7FC8E4FA7224D3DC125717100507EE1-ifpri-gen-may06.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/F7FC8E4FA7224D3DC125717100507EE1-ifpri-gen-may06.pdf
http://reliefweb.int/sites/reliefweb.int/files/resources/F7FC8E4FA7224D3DC125717100507EE1-ifpri-gen-may06.pdf
http://www.ifpri.org/publication/agriculture-and-achieving-millennium-development-goals


144 S. Feldman and S. Biggs

the signi fi cance of local resource control that can be achieved through agrarian 
changes, including land reform, to give producers control of productive resources. 
La Via Campesina also raises concerns about corporate-driven agriculture and 
transnational companies for what they contribute to the loss of resource control by 
local communities (Wield et al.  2010  ) . 63  What is distinctive about these initiatives 
is that they give public voice to those who previously were excluded from partici-
pation in these debates by “bring[ing] together millions of peasants, small and 
medium-size farmers, landless people, women farmers, indigenous peoples, 
migrants and agricultural workers from around the world…[that, in their words, 
defends] small-scale sustainable agriculture as a way to promote social justice and 
dignity” (  http://www.viacampesina.org/    ). 

 Important about identifying these debates are their similarities with the issues 
that were identi fi ed by scientists and reviewers writing during and in the wake of the 
Green Revolution, parts of which were revisited throughout the 1980s and 1990s, 
even as there was signi fi cantly less debate about these issues throughout this period. 
While there are shared conclusions about the costs of particular forms of agricul-
tural production, shifts toward industrial agricultural production are often supported 
by Malthusian assumptions which continue to justify more intensive production 
based on the speculations and promises of new technologies and new relations of 
ownership, while less often addressing the ecological and equity issues that have 
plagued efforts to intensify production, the loss of soil fertility, dependence on 
increasingly limited water resources, and declines in biodiversity. Research by the 
institutions of the CGIAR may acknowledge these costs, but they nonetheless 
exclude them in the forecasting models they offer on agriculture’s future (IFPRI 
 2010  ) . Further, while rhetorical claims for sustainable development are championed 
in almost all recent proscriptive policy documents, there is only limited attention to 
agricultural practices that would contribute to sustainability. Instead, a focus on 
growing food needs and increased yields are privileged precisely because a declining 

   63   As Wield et al.  (  2010 : 343) suggest in their analysis of the development of agricultural biotech-
nology from a political economy perspective is “how its applications re fl ect corporate power and 
strategy … [and new] processes of industrial and technological restructuring and accumulation.” 
They go on to conclude that the “commercialization of the  fi rst generation of GM crops has brought 
concentration and commodity-chain integration of seeds, chemicals and biotechnology. 
Agrochemical companies have invested into the seeds part of the plant commodity-chain, so cap-
turing new intellectual property from the integration of GM seed and chemicals. …GM crops are 
increasingly important but the bene fi ts so far are associated with a small group of (albeit impor-
tant) crops, for a relatively small number of farmers, in a few, mostly large, producing countries…. 
[Despite this, they argue that] debate about the potential of GM to raise productivity in farming 
should not be de fl ected by the classic populist preoccupation with what is best for … the poorest 
farmers in the South.” What they conclude is the need for “an urgent agenda of future work.” The 
arguments outlined in this paper concur with this need for urgent, but also embedded analyses of 
current agricultural production and policy priorities. See also Woodhouse  (  2010  )  who raises ques-
tions about industrial agriculture with a focus on the sustainability of large-scale production; and 
Weis  (  2010  )  who addresses fossil fuel and labor crises in relation to industrial agricultural 
production.  

http://www.viacampesina.org/
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land base precludes bringing more land into production, and competition by fuel 
crops, as well as climate changes, erosion, declines in soil fertility, and the loss of 
agricultural land to industry and housing has meant that land and other resources 
that can be used for agricultural production are continually being squeezed in ways 
that threaten a narrow commitment to growth.  

    5.4   Food and Agriculture Assessments and Debates 

 The post-millennium period is characterised by the emergence of a number of 
international assessments and reports that focus directly on global agriculture and 
food. These have been accompanied, or followed, by reports and activities con-
cerned with forecasting future food and agriculture scenarios to 2050. Animating 
these reports and scenario planning exercises is alarm at the rate of population 
growth: “Looking to the future … it is calculated that feeding a global population of 
just nine billion in 2050 will require a 70% increase in global food production” 
(IFAD  2010 : 14). 64  The IFAD Report, like that of the World Bank Development 
Report on Agriculture, emphasizes the need for “greater and effective efforts … to 
address the concerns of poor rural people as food buyers” (Ibid. 14). This dual 
commitment – to increase agricultural production and to enhance the purchasing 
power of the poor – signals one of the key controversies framing contemporary 
agricultural debates, what is often proposed as the trade-off between enhancing 
small-farm sustainable production and industrializing agriculture through large-
scale capital intensive methods using primarily wage labor in the production of 
cheap staple commodities that are affordable to the poor. 

 Despite this popular framing, discussions reveal the complex relations that are 
actually entailed in securing the lives and livelihoods of agricultural producers, and 
it is precisely this complexity that is underestimated in the above opposition. Ongoing 
debate, in other words, has yet to adequately open to scrutiny the possibilities of 
small-scale industrial, but unsustainable capital intensive production, or large-scale, 
sustainable practices that do not displace labor nor provide below-subsistence wages. 
In short, what debate has exposed, but has yet to fully resolve, is the diversity of rural 
social and ecological conditions, and the broad range of social and technical knowl-
edge that shape contemporary agricultural production. It is this diversity that decision-
making ought to address in the promotion of technologies and ideas by particular 
interests who seek and create markets for the extraction of rent. 

 To be sure, there are a range of arguments that are used by large NGOs and the 
aid industry, as well as scienti fi c interest and commercial groups, to promote different 
agendas. What is interesting in comparing them is that they each make similar 
rhetorical claims about sustainability and poverty reduction. Where they differ is on 

   64   See also the United Kingdom Government’s Foresight Report, and various IPPRI and FAO 
reports.  
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the role of universal models to forecast global needs (IFPRI  2010  ) , and approaches 
that are location speci fi c and attentive to the different circumstances, conditions, 
and social relations at local levels (national or community) of production, policy 
planning, and implementation (McIntyre et al.  2009  ) . Thus, it is not surprising that 
the new green revolution for Africa, like the food sovereignty movement, focuses on 
“small-holders,” even as each may have a different rational for doing so. 

 As well, even as debate recognizes the greater complexity of contemporary 
agricultural relations and practices, and their link to the environment and labor 
markets, there is still little if any attention to the question of local diets, eating 
traditions, habits, and practices, or food quality and diversity. Nor is there adequate 
attention to the link between forms of production and nutrition, diet, or health care. 
The information generally available on nutrition, diet, and health care (a growing 
area of research) is their relationship to education and training rather than to the 
ways in which they also may be differently enabled by the relationship between 
forms of production and consumption. 

 One reason for these controversies, and the need to open up public debate about 
agriculture and food policy is because an increasing number of actors, from across 
world regions and classes, are contesting the framework within which food con-
sumption and food security, especially for poor and vulnerable people, is conceptu-
alized. There also is growing debate about the agriculture and food policy framework 
in which scienti fi c, trade, and economic and ecological options are explored 
(Feldman et al.  2010 ; McIntyre et al.  2009  ) . Many of these documents challenge a 
“business as usual” framework, but while the rhetoric may be shared, the substan-
tive meaning of the challenge is quite different. Thus it is useful to explore the 
context in which this challenge is proposed. In the IFAD Poverty Report 2011  (  2010 : 
222), for instance, the following frame is used:

  [it is important to challenge] ‘business as usual’ approaches to agriculture, which do not yet 
adequately address issues of productivity and market orientation in tandem with issues of 
sustainability. Yet more profoundly, what is lacking in all these conventional approaches is 
a full appreciation of both the risks and opportunities that affect the livelihoods of poor rural 
women and men, how both are changing today, and how mitigating or better managing risk 
is crucial for opportunities to  fl ourish and for poor rural people to bene fi t.   

 In this deployment of the challenge to business as usual, the phrase generally 
promotes the promises of a neoliberal agenda and the new normal, globalized 
production for a world market. The Report does not engage the animating assump-
tions that shape its interpretation of the conditions that generate the need to chal-
lenge business as usual, nor does it offer a comparison to a past strategy that is 
implicitly drawn upon as a frame for a new one. In other words, the question of the 
need for a better understanding of risk and rural employment would bene fi t from 
explanation rather than assertion, so that the strategy employed in this pro-poor, 
sustainable framework can be open to public discussion and debate rather than 
foreclosed by a singular focus on issues of productivity and market orientation. 

 The IAASTD, in contrast, used the phrase ‘business as usual’ to emphasize an alter-
native approach to the study of rural relations, agricultural practices, and ecological 
and social sustainability in their offer of future options for action. This approach 
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highlighted the embeddedness of agricultural production and explored questions 
about production – its organization, social relations (recognizing power and 
inequality in access to agricultural resources), links to non- and off-farm work, 
relationships to “new” and “old” technologies and practices, including agroforestry 
and the use of genetically modi fi ed varieties – in relation to, and inseparable from 
its ecology and the natural resource base of which it is a part. Agricultural choices 
and decision-making also are elaborated in relation to consumption practices, trade 
relations, and political commitments by national governments and popular movements. 
Thus, for the IAASTD, the challenge of business as usual entailed opening to 
scrutiny how one thinks about and examines what is usually understood as an inde-
pendent sector, with other issues examined as externalities which affect agricultural 
practices but do not constitute them. 

 Such an approach to research and policy-making is dependent on interdisciplinary 
thinking and engagement that builds on a range of expertise as was introduced 
by the Dams Assessment, but was also viewed as one of the merits of a farming 
systems approach. In this use of the phrase ‘business as usual’, agricultural research 
and policy-making depends on opening to question the popular assumptions that 
drive the neo-Malthusian model that supports the neoliberal agenda in their promo-
tion of corporate sector driven industrial agriculture. This means taking Oasa’s 
analysis seriously and recognizing that inequalities in resource endowments and 
consumption are inherent to the capitalist expansion of agriculture such that minor 
tinkering with its most egregious costs – as if they are simply managerial or techni-
cal problems – are not likely to be adequate in creating an approach that is ecologi-
cally and socially sustainable over the long term. 

 Thus, even though responses to the challenges of the current agricultural crisis 
have been part of ongoing debates for generations, and even if the debates may have 
been partial or identi fi ed different costs and consequences of speci fi c agricultural 
practices (as opposed to seeking to challenge the epistemic underpinnings of the 
Green Revolution), what is new about the current conjuncture is that the debates 
over agriculture’s future have extended beyond the expertise found in global institu-
tions such as the FAO and the World Bank. Current debates are now part of popular 
discourse and include a broad-based commitment that extends the efforts of the 
social movements and civil society organizations that addressed some of these 
issues in the 1990s. Today, both social movements and civil society organizations 
(CSOs) engage agricultural scientists whose expertise informs their applied research 
and program activities, including their offering of alternative approaches to sustain-
able agriculture. Moreover, small-scale producers and consumers from the South as 
well as the industrialized North are more active in seeking to shape their production 
and consumption choices. 65  While not always able to signi fi cantly alter what might 

   65   While there are crucial differences among these constituencies, and the costs of many of the 
interventions have been borne by producers in the South, it is important to mark synergies that can 
help to expose what are envisioned as the costs of maintaining business as usual in relation to 
agricultural production.  
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be termed the hegemonic understanding about how to increase and yet sustain 
production, ongoing discussion, including that in the popular media, has been produc-
tive; it has encouraged caution about production choices among some producers 
and consumers, led to greater attention to the ecological trade-offs of selected 
practices, revealed the partial way in which WTO rules are employed, and exposed 
some of the costs of industrialized agriculture. 

 What this engagement suggests is that even when there is little interest among 
some researchers and institutions to debate the substantive issues raised by the 
agrarian, land, water, and food movements and research and policy initiatives, the 
contemporary period is characterized by complex discussions about agriculture’s 
future. While efforts to elide the IAASTD, for example, has meant that the global 
institutions that initially funded the initiative have not included it in debate, others, 
including members of governments, national research institutes and the academy 
continue to use its research  fi ndings and options for action as ways to think about 
alternatives to large-scale industrial production, a set of issues we return to below.   

    6   Food Policies and the Food System 

 A critical issue in ongoing discussions about agriculture is the growing demand for 
cheaper food for the burgeoning populations who have been dispossessed from 
rural as well as urban communities. In this context, and as especially evident in the 
growing number of food crises and riots across world regions, the signi fi cance of 
cheaper food in order to avoid public disaster is crucial. Yet, as Sainath  (  2001  )  
eloquently notes:

  An exclusive focus on ‘starvation deaths’—disconnected from the larger canvas—seems to 
imply this: if they don’t die, everything’s alright. If they lose their land, cannot feed their 
families, see their children enter bondage, are forced into debt-driven prostitution—all that 
is okay. They just shouldn’t starve to death. That’s upsetting. It’s bad implementation.   

 What Sainath is highlighting here are the consequences of the maldistribution of 
food, but he does so by showing how access and adequate consumption are linked 
to questions of land control, particular labor relations, and indebtedness where, in 
each arena of social reproduction, people struggle for survival. He draws these con-
nections to show how, under conditions when food is no longer available to sustain 
life, and where producers are excluded from their ability to produce, the contradic-
tions of particular forms of production are revealed. 66  Amrith  (  2008  )  similarly 
reminds us of “the discursive power of food as a metaphor for justice” showcasing 
how broad debates on food actually invite attention to the parallel issues of access 
to land and other productive resources, including water, the livelihood strategies that 
secure production, and the emergent crises that attend to climate changes. 

   66   Sainath also chides his readers by suggesting that the problem of starvation is not systemic, but 
rather technical or managerial – poor implementation – whose solution merely requires minor  fi xes 
or shifts in how production and producer relations are managed.  
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 The concern with food production, the right to food, and the provisioning 
of sustainable and healthy food is a concern to increasing numbers of people. 
As social movements, Sainath, and the IAASTD Report make evident, not only 
must agriculture be embedded in issues of social and environmental sustain-
ability, but it must also engage questions of equity, health and nutrition. Nutrition, 
or consumption in the narrow sense, concerns not only what we eat but how 
food is grown and prepared, the kinds of food to which people have access, 
under-consumption and hunger, as well as obesity or eating the wrong or poor 
quality food. 

 As Lang  (  2010 : 87) argues, “food policies are failing to respond adequately to 
the squeeze on land, people, health and environment … [and] the dominant twenti-
eth century productionist policy paradigm is running out of steam.” With food as 
both the metaphor and the commodity itself, it is evident that even acknowledging 
the need to produce more food to meet growing population demand, need not default 
to a narrow focus on production. Rather, as current debate suggests, it is critical to 
move beyond treating food or the agricultural sector in isolation, as the production-
ist paradigm would have it, and instead to embed food (and energy) production and 
consumption in a larger social and environmental landscape. Food and its trade-off 
with fuel production also helps to make evident the policy choices that attend to the 
interests of some producers over others, opening opportunities to explore relations 
among production, “ecological public health,” food access, and consumption. This 
focus also provides a context to examine questions of climate change as well as 
water access, quality, and safety, foci that currently take center-stage in research and 
policy debates in agriculture. 67  

 Lang  (  2010 : 89) also suggests that “[t]oday’s food system exhibits a ‘lock-in’: 
over-production distorts what bodies need, while human aspirations and market 
power distort land use, and marketing distorts desire.” To compensate for these 
practices and understandings, he concludes that we need to build food systems that 
can deliver low-carbon, nutritious, sustainable food. He assumes, in accordance 
with IAASTDs  fi ndings, the importance of moving beyond a narrow productionist 
paradigm in ways that integrate agricultural practices and policies with environmen-
tal, social justice, health, and security issues. Under these conditions food security 
must not only be realized by ensuring availability, or even accessibility and afford-
ability, but by delivering suf fi cient:

  …production only on ecological terms, with sustainable food systems at the heart of inter-
national development; to judge food not just by price but meshing embedded carbon, water 
and land use with calories – a new set of heuristics; to factor in  all  diet-related ill-health, not 
just hunger; to draw on all the sciences, not just the ‘natural’ sciences, to help create resil-
ient food systems; to focus on entire food chains, not just agriculture; to transform how food 
is produced, distributed and consumed; to re-frame consumer aspirations to engage them in 
lowering food’s impact on the environment; and to deliver the above through democratic 
means, building movements that hold food systems to account and shape needs appropriately…. 

   67   (  http://www.conferencealerts.com/water.htm    ).  

http://www.conferencealerts.com/water.htm
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From this ecological public health perspective, food security  is  sustainability; only 
sustainable food systems can deliver meaningful security (Lang  2010 : 94–95  italics  in 
original). 68    

 What is critical about this discussion for understanding shifts in agricultural 
debates and practice is the lack of consensus about the various ways to meet global 
food or, in some cases, even recognition that there may be alternatives to the promotion 
of a second Green/Gene Revolution that may employ modern technology without 
adequate consideration of the costs to doing so. Some of these costs have been 
identi fi ed from the extensive critiques of the earlier revolution; increasing landless-
ness and resource impoverishment, loss of control of decisions about food produc-
tion and consumption, loss of biodiversity, and environmental degradation. But, 
unlike the earlier initiative, what the institutionalization of a second revolution 
reveals is greater dependence on industrial, large-scale forms of production, land 
grabs by government or the private sector to secure their own food needs, often 
through cross-national agreements, and efforts to ignore or foreclose opportunities 
for debate (Feldman et al.  2010  ) . Under these circumstances, despite rhetoric to the 
contrary, the objectives of environmental and social sustainability continue to be 
treated as externalities. An examination of the food security and food sovereignty 
movements, however, offers a window on ongoing debate that is now centered on 
popular movements for food security and sovereignty.  

    7   Food Security and Food Sovereignty 69  

 Food security and food sovereignty are key themes that characterize current discus-
sions in agriculture. Food security as a key issue in agriculture emerged as part of a 
development approach that sought national food self-suf fi ciency and arose in rela-
tion to questions of land security/reform and peasant movements across world 
regions in the 1970s. Discussions within countries sought to sustain diversi fi ed agri-
culture in ways that would contribute to food self-suf fi ciency in a balance between 
food imports and stocks. This was a concern to limit, and, where and when possible, 
avoid, price  fl uctuations in a global market, dependence on foreign currency, and 
the lack of timely distribution. During this period, for instance, Bangladesh pro-
moted a strategy of self-suf fi ciency in rice production. Subsequent policy decisions 
under structural adjustment lending agreements in the late 1970s and early 1980s, 

   68   As Lang indicates, the small-scale farmer focus remains critical to discussions on many sides of 
the debate, and is not dissimilar to that raised by Johnston and Mellor  (  1961  )  and Johnston and 
Clark  (  1982  )  during the height of the  fi rst Green Revolution. However, comparison must be cau-
tiously drawn given dramatic differences in the context of each historical moment.  
   69   We do not address the changing practices or discourses associated with food aid or the role of the 
World Food Program (WFP) and the continued need for food during emergencies. Nor do we 
examine the Fair Trade movement that also is consequential for appreciating the range of issues 
shaping agricultural production and consumption.  
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however, led to the promotion of a comparative advantage strategy such that today 
the country is South Asia’s largest rice purchaser. Moreover, food insecurity at the 
individual and household level,  fi nds insecurity reproduced in national policy are-
nas as the current government of Bangladesh seeks to secure land for agricultural 
production in Uganda to be organized with the support of private Bangladesh 
investors (Reuters  2011  ) . While such investments may provide more available crops 
for the Bangladesh market, they do not respond to the employment needs of those 
unable to sustain production in the country. As Reuters reports, “Some 25,000 
people are needed for farming [but only] 10% will be Bangladeshi farmers.” This 
approach opens debate on how the handling of single issues within agriculture can 
fail to respond to the multiple and complex issues that face current food crises. 

 Boyer  (  2010 : 324–325) identi fi es a similar pattern in Honduras; “US of fi cial 
pronouncements on food security during the ‘lost decade of the 1980s’ must have 
possessed a particularly hollow ring. By this time, USDA had issued its de fi nition 
to the world: food security for a household meant access by all members at all times 
to enough food for an active, healthy life. The de fi nition purposely ignored how or 
where food is produced.” Such a proclamation reinforces the notion that people 
should be able to purchase affordable food rather than worry about having access to 
the resources to enable them to produce food. 

 What these examples suggest is that the discourses of food security have been 
read in different ways by different constituencies. In some cases, they promote 
small-scale production and the right, not only to consume, but also to produce food. 
That is, discussions of food security emerged alongside the global commodi fi cation 
of food, as producers and consumers within countries began to experience reduced 
access to securing the means to meet their food needs, especially when policy deci-
sions distinguish between production and consumption and focus only on the latter. 
For those who link consumption with production, mobilization has focused nation-
ally or regionally and discussions generally include attention to land reform, credit 
access, the movement to privatize water, and rural class inequalities, although some 
also raise the negative costs of food aid (including PL480). 70  Not surprising in this 
context is what Patel  (  2009 : 664–665) recognizes as the changing meaning of food 
security as it moved from being simply about producing and distributing food, to a 
whole nexus of concerns about nutrition, social control, and public health. An 
examination of current discussions in most assessments and reports on food and 
agriculture, particularly those from development institutions including the FAO, the 
World Bank, IFPRI, and IFAD, reveals the continued distinction between produc-
tion and consumption, and an unambiguous commitment to the food security of 
individual households by increasing the production of food for market. 

   70   PL480 (Public Law 480), now referred to as the Food for Peace Act (FPA), provides for govern-
ment-to-government sales of United States agricultural commodities to developing countries on 
credit or grant terms. Depending on the agreement, commodities provided under the program may 
be sold in the recipient country and the proceeds used to support agricultural, economic, or infra-
structure development projects (USDA  2010  ) .  
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 The food sovereignty movement, in contrast, is part of a discursive formation 
and practical politics that are grounded in countering the global corporate agro-
industrial food system and embracing a number of agrarian-centered reforms. 
The call for food sovereignty was introduced as part of the Via Campesina platform 
of change, 71  with key elements that include prioritizing local agricultural production 
with assurances of access to land, water, seeds and credit by peasant and landless 
peoples. Assuring such conditions requires land reform,  fi ghting for free access to 
seeds and being cautious of GMOs, and safeguarding water as a public good; securing 
the right of farmers, including women farmers, to produce food and the right of 
consumers to be able to decide what they consume, and how and by whom it is 
produced; and the right of countries to protect themselves from extremely low 
priced agricultural and food imports recognizing that agricultural policy choices 
should be made through democratic decision-making. 72  “At the heart of food sover-
eignty,” notes Patel  (  2009 : 670), is a radical egalitarianism in the call for a multi-
faceted series of ‘democratic attachments’. 

 Yet the sovereignty movement, like that of peasant calls for food security, shares 
important features that include securing the rights of the poor and dispossessed not 
only to food, but also to democratic and equitable access to the conditions that can 
secure their social reproduction, whether for subsistence production, decision-
making in matters of agriculture, and in all matters that enable social and ecological 
sustenance. As Edelman  (  2005 : 339) emphasizes, “food [is] a human right rather 
than primarily a commodity, [it] prioritizes local production and peasant access to 
land, and upholds nations’ rights to protect their producers from dumping and to 
implement supply management policies.” As well, McElwee  (  2007  ) , writing from 
the vantage point of Vietnamese peasants, notes “the    Zapatistas in Mexico to coop-
eratives of cheese artisans in France, [producers] are taking their claims to a global 
audience: that they are entitled not just to food security (the moral economy of times 
past) but to “food sovereignty” – the right to continue to be agriculturalists and 
retain autonomy over livelihood decision-making rather than ceding this autonomy 
to the WTO” (see also Windfuhr and Jonsén  2005  ) . Signi fi cantly, OECD farmers 
and the food industry did not succumb to the WTO agreements, and in India there 
is still subsidization and protection of commercial agriculture even as agriculture is 
still comprised of a signi fi cant proportion of small-scale, under-subsistence producers. 

 Important for the argument here, and for understanding current debates and 
policy shifts in agriculture, is the continuity between these two arguments and 
movements despite their origins in different historical moments. As Sivaramakrishnan 
 (  2005 : 327) suggests, “struggles over human rights, heritages, homelands, clean 

   71   See Boyer  (  2010  )  who distinguished between food security that resonates with deeply held peas-
ant understandings of security for their continued social reproduction in insecure social and natural 
conditions, and sovereignty which is generally understood as powers of nation states and thus 
distant from rural actors’ lives.  
   72   These attributes of the food sovereignty movement are drawn from the Via Campensina webpage 
(  http://www.viacampesina.org/en/index.php?option=com_content&view=article&id=47:food-
sovereignty&catid=21:food-sovereignty-and-trade&Itemid=38    ).  

http://www.viacampesina.org/en/index.php?option=com_content&view=article&id=47:food-sovereignty&catid=21:food-sovereignty-and-trade&Itemid=38
http://www.viacampesina.org/en/index.php?option=com_content&view=article&id=47:food-sovereignty&catid=21:food-sovereignty-and-trade&Itemid=38
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technologies, and healthy foods that dominate agrarian politics now are still mired, 
if differently, in questions of moral claims and the basic right of those who work the 
land to a digni fi ed, secure, and fair livelihood.” Also important from these debates 
are the ways in which food production and consumption engage people across world 
regions and classes, if differently, and how these debates challenge – in a demo-
cratic if unequal way – the business as usual model of agricultural development 
interventions characteristic of the 1980s. Such debates return us to the engagement 
and political space made during the  fi rst Green Revolution where agricultural 
research and policy formation were undertaken primarily as sectoral analyses that 
were disembedded from the agroecological landscape and the social and political 
relations that connect production and consumption to the right to food and the sus-
tainable use of resources. 73  But, the period does remind us that global social move-
ments and assessments that offer interdisciplinary, evidence-based, embedded 
analyses of agriculture can contribute to sustaining public debate on food and agri-
culture, identify the linkages between food, agriculture, and other social and envi-
ronmental resources, reveal the political interests that shape policy reform, and what 
these processes mean for the contemporary structure and relations of global food 
production, and what, together, these mean for the lives and livelihoods of produc-
ers and consumers.  

    8   Concluding Re fl ections 

 In this review, we have argued for continuity in the themes and issues that have 
characterized agricultural debates since the early 1960s. We build this argument by 
revisiting the issues and challenges posed by the introduction of the Green Revolution 
during this early period, and explore the debates that were an ongoing feature of its 
development, beginning in South Asia, but also having resonance in other world 
regions. These debates, we suggest, in large part because they were grounded in 
long-term evidence-based research, offer important cautions for the research, pol-
icy, and extension communities as we move toward the promotion of a second 
Green/Gene Revolution. Of course, the social and political context has dramatically 
shifted during this time – no longer is state-driven development with its attendant 
subsidies, supports, and import substitution strategy a feature of global relations. 

   73   It is important to recognize that the food sovereignty debate and its commitment to the rights 
of peoples and nations to de fi ne their own food, agricultural, and trade systems and policies 
includes what Kloppenburg  (  2010 : 367) refers to as ‘seed sovereignty.’ Seed sovereignty incor-
porates the development of an institutional platform that, at the national level means “confront-
ing state assertions of ‘national sovereignty’ over genetic resources and the role of national 
agricultural research services…[and at] the international level … means pushing the CGIAR 
centres and the Multilateral System of the ITPGFRA [The International Treaty on Plant Genetic 
Resources for Food and Agriculture] in open-source directions. …The CGIAR system in par-
ticular … retains a commitment to public purpose and its broad germplasm holdings and experi-
ence with participatory breeding would be invaluable resources for building the protected 
commons” (Kloppenburg  2010 : 381).  
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Nor are national popular movements and civil society organizations the primary 
centers of debate and challenge. Instead, food is now a global commodity and pro-
duction, for national consumption occurs not only within the boundaries of the 
nation state, but also through investments by individual countries or investors in 
production that takes place across world regions. This complements the increased 
dependence and promotion of free trade as part of the neoliberal assumptions ani-
mating global relations with its strategy of comparative advantage. 

 Despite these critical differences, we suggest that there is much to learn from 
these debates since many of the issues raised by critical engagement with them are 
salient today, and thus offer important cautions when reclaiming the successes of 
this earlier agrarian transformation. For instance, farmers continue to be viewed as 
rational actors whose ability to manage risk centers responsibility on individuals 
rather than households, communities, or states, and for whom solutions and accom-
modations are assumed to best be made through the market. This means, for instance, 
that while efforts to empower women include their increased access to resources, 
credit, the labor market, and education, they increasingly are also individually held 
responsible for the costs of their reproduction. These efforts reveal the contradictory 
processes that are involved in struggles for women’s enhanced opportunity struc-
tures; they may feel more empowered to engage as individuals accessing and con-
trolling resources, as with land titling programs, but they also are challenged to 
meet subsistence needs under increasingly more precarious ecological, climatic, 
and social conditions, conditions about which they can have only limited control. 

 For small-scale farm families, this has meant that multiple incomes have come to 
shape their resource base, as increasing numbers are either forced out of agriculture 
to secure employment in off-farm or non-farm activities, or choose to migrate if 
they are to  fi nd ways to meet their subsistence needs. An emphasis on the role of 
off-farm and non-farm rural employment has been a central feature of the post-
Green Revolution debate. Today, these issues are even more central to the discus-
sion of agricultural production as increasing numbers of people are displaced from 
control of their means of production. These issues also highlight a limitation of a 
productionist paradigm that treats employment as external to the changes that arise 
with the transformations of the agricultural economy and suggest the potential con-
tribution of integrated approaches to the study of agricultural practices and policies, 
as well as to prognoses of agriculture’s future. 

 New collaborative initiatives among global institutions (FAO/ILO/IFAD) signal 
the salience of these new issues as well as the potential for more embedded under-
standings. Crucially, they also identify new sites for public engagement to address 
the consequences of the substantive shift from the agrarian to the rural economy. 
The new issues that emerge with this shift include land grabs expanding and glo-
balizing debates on land reform; recognizing “seed sovereignty” and corporate 
ownership as central to questions of the control of productive resources; expanding 
a focus on irrigation to now include water resources and climate change for their 
impact on land tenure and ecological security; and corporate regulation and respon-
sibility for sustainable agricultural practices broadening a prior focus on the 
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environmental costs of land degradation, and how, together, these issues recast the 
social and ecological landscape. 

 While such collaborative efforts are promising, other indicators suggest that 
business as usual is more likely, even as rhetorical commitments to poverty reduc-
tion and sustainable development are part of the claims of almost all agricultural 
development research and policy initiatives. We have shown, for instance, that early 
critics of the Green Revolution, as well as those writing in its wake, debated the 
possible environmental and ecological costs of a transformation in agricultural 
production. Thus, contemporary debate about the centrality of environmental and 
ecological degradation to current discussions about agriculture’s future is hardly 
surprising and one might argue that it is a consequence of a failure to integrate and 
address the costs of new agricultural practices over the past 30 years, where growth 
and pro fi tability have taken precedence over long-term sustainability. This suggests 
that serious debate has yet to adequately address the compromises and trade-offs 
that need to attend to the meeting of multiple goals. It also suggests that such debate 
has yet to seriously be engaged by a number of the international institutions that 
play a central role in policy-making. For example, the International Food Policy 
Research Institute (IFPRI) reiterates the neo-Malthusian framework in their offer of 
15 future scenarios for food security through 2050. As the IFPRI summary docu-
ment makes clear,

  Each scenario involves an alternative combination of potential population and income 
growth and climate change. The authors … conclude that the negative effects of climate change 
on food security can be counteracted by broad-based economic growth—particularly 
improved agricultural productivity—and robust international trade in agricultural products 
to offset regional shortages. In pursuit of these goals, policymakers should increase public 
investment in land, water, and nutrient use and maintain relatively free international trade. 74    

 These policy strategies are precisely the approach the Dams and IAASTD 
Assessment sought to open to critical debate as they built evidence-based 
understandings of agriculture, not as an independent sector, but rather in relation to 
“such cross-cutting issues as health, education, climate change, trade, indigenous 
knowledge, formal science (agroecology, modern biotechnology, etc.), gender, food 
security, access to resources, rights – and, even brie fl y, food sovereignty” (Ishii-
Eiteman  2009 : 691). What we also learn from these debates, and from the concerns 
and demands raised by the broad-based global movements focused on global 
agriculture, is that the issues they raise can readily be dismissed or ignored by some 
of the major institutions, especially if their analyses do not comport with those who 
continue to have a dominant role in agricultural policy-making, and where the 
commitment is to a relatively narrow focus on increasing production and securing 
international trade. Yet, it is precisely the struggle to keep debate alive that promises 
to expand the knowledge we bring to bear on agriculture’s future. 

 From these contrasts and multiple goals we can conclude, as we have tried to 
suggest in this review, that the research focus and policy commitments that have 
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shaped international shifts in agricultural debates and practice continue to build on, 
and critically engage, key contradictions that emerged and were identi fi ed more 
than a quarter-century ago, with the promotion of the  fi rst Green Revolution and the 
deployment of a productionist model of agricultural growth. What is perhaps most 
striking about the current moment is that despite support from broad-based social 
movements, civil society organizations that represent constituencies the world over, 
and important support from key interlocutors – among policy-makers within coun-
tries and in international institutions – open debate in the common project of build-
ing toward food security and sustainable lives and livelihoods has yet to become a 
central part of the policy-making process and the debates upon which evidence-
based decision-making unfolds. Rather, what characterizes the current conjuncture 
is an intellectual impasse opposing different arguments (here we characterize them 
as follows); one that centers on the call for a second Green Revolution and a growth-
 cum -productionist framework that promises to meet the food needs of a growing 
population, and a second that calls for an integrated approach to agriculture that 
centers social, ecological, and environmental sustainability within the discussion of 
food security and sovereignty. Unfortunately, we are currently witness to a narrowing 
of the intellectual terrain able to address the embedded character of agriculture, 
ecology, and social sustainability, equity, and justice.      
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  Abstract   Agroecology has helped produce a movement where consumers are 
concerned about more than price. The qualities sought include the process by 
which a product is grown or produced. When supply-chains are long, it is dif fi cult 
to know whether to believe any particular production quality claimed on a label. 
This review describes the evolution of market, government (state) and civil society 
efforts to devise credible certi fi cation schemes that would allow consumers to use 
their dollars to build healthy ecosystems that are socially just and economically 
secure for producers and workers. Market groups now control governmentally 
sanctioned certi fi ers, such as the International Standards Organization and the ISO 
14000 family of standards, regulation and enforcement mechanisms. At the same 
time, numerous market-led and civil-society led certifying efforts are competing 
to determine what is ecologically sound and socially just. These mechanisms 
and their negotiations are discussed and the future of sustainability standards for 
agroecology assessed.  
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    1   Introduction: Historical Evolution of Sustainability 
Standards 

 Agroecology as a science, practice and as a movement come together to transform 
shared norms and values about sustainability, food security, conservation and 
biodiversity into standards for the minimum levels of sustainability that will result 
in rules, regulations and mechanisms to enforce them. Agroecology began as holistic 
practices that co-evolved through science and practice aimed at increasing sus-
tainability through producer action (Wezel and Jauneau  2011  ) . Standards became 
important for agroecology when agroecology moved beyond the practice and the 
science to market attributes for food, fuel and  fi ber. 

 Standards apply to all phases of collective life, including education and health. 
Within a market context, standards are a way to manage supply-chains (Boltanski 
and Thévenot  2006 ; Thévenot  2001  ) . Early standards were introduced by national 
governments to insure that purchasers received what they assumed they had paid 
for. The United States, for example, passed the Grain Standards Act in 1916 which 
provided for Federal enforcement of uniform standards (Hill  1990  ) , while English 
law established stands of weights and measures in 1271. The state enforced these 
standards in order to make market transactions possible among people who had no 
way of establishing trust that the seller would deliver and that the buyer would 
be obligated to pay. Early standards were based on product qualities that could be 
observed and measured at the points of sale. 

 Eco- or sustainability standards reinforce what Thévenot  (  2001  )  refers to as the 
civic convention – when one of the product characteristics sought is a civic good – in 
this case, a sustainable ecosystem. Goodman includes a preference for products that 
are grown sustainably as part of the “quality turn” (Goodman  2003  ) . Rising incomes 
have encouraged some consumers to embrace alternatives to “the production 
methods, techniques and products of mass consumption” (Hatanaka et al.  2005 :363). 
In particular, there is a growing segment of consumers willing to pay more for 
products, such as Fair Trade coffee or organic bananas, which make them feel as if 
they are acting in a socially and environmentally responsible manner. Acknowledging 
this shift, Walmart™ CEO Mike Duke told a meeting of 1,500 suppliers and other 
partners at company headquarters in July of 2009 that “Customers do want low 
prices, but not by sacri fi cing quality… increasingly, they want information about 
the entire life-cycle of a product so that they can feel good about buying it. They 
want to know that the materials in the product are safe, that it was made well and 
that it was produced in a responsible way” (Gage  2009  ) . 

 In the early stages of civil society-generated standards, sustainability standards 
supporting agroecology were intertwined with those of Fair Trade, as sustain-
ability was de fi ned socially as well as ecologically. The different political bases of 
sustainability – environmental and social justice – drew from different consumer 
groups, but at times found common cause (   Barham  2002 ; Raynolds  2000,   2002  ) . 
These standards are based on the process of production, not just observable qualities 
of the product. 
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 Sustainability standards grew from what was important to consumers in the food 
they ate and the materials they used, particularly timber and timber products; that 
their production and distribution did not contribute to environmental or social 
degradation (Goodman and Dupuis  2002 ). Standards are a consumer-oriented strat-
egy to help the end-users trust the labels on the products. Boström and Klintman 
 (  2011  )  point to lack of trust in producers,  fi rms, and state entities leading to the need 
for sustainability standards and eco-labels. Science was used to inform the con-
sumer that agroecologically sound practices were used in production, processing 
and distribution. In turn, purchasing certi fi ed sustainable products helped consum-
ers feel that their actions contributed to a more sustainable future. 

 In developed countries, the nation state has traditionally been looked to as the 
institution primarily responsible for regulating market and corporate practices to 
ensure general welfare. Often under pressure from unions and other civil society 
organizations, the state established and monitored rules for ensuring food safety, 
worker health, safety and welfare, and environmental protection (Giovannucci and 
Ponte  2005  ) . However, the growing integration of global markets, especially since 
the establishment of the World Trade Organization (WTO) in 1995, has constrained 
the regulatory ability of the state. With the liberalization of international trade rules, 
major corporations moved to source goods and services from wherever they could 
maximize their returns and access new products (e.g. tropical fruits), typically by 
going to developing countries (   Fox and Vorley  2006 ; Blow fi eld  1999  ) . Firms now 
source products produced under a diverse, or in many cases nonexistent, set of 
regulations related to product and worker safety, quality, and sustainability (Hatanaka 
et al.  2005  ) . Within this context, the nation state simply does not have the power or the 
resources to fully regulate the enormous array of products and production practices 
coming from a wide range of countries (Reardon and Berdegue  2002  ) . Nevertheless, 
it would be erroneous to assume that the state has disappeared. Rather, the state 
continues to play a central role in providing basic guarantees to consumers, especially 
in relation to food and product safety (Giovannucci and Ponte  2005  ) . 

 Over the past decade a plethora of sustainability standards have emerged within 
the global agrifood system and, more recently, the agrofuel system. Agroecological 
producers, particularly organic producers, were the  fi rst to regulate agricultural 
products, while pressuring the state to take a role; often a very slow process, with 
civil society (mainly producer organizations) pushing for state legitimization of their 
efforts. Boström and Klintman  (  2006  )  contrast state-centered versus non-state-driven 
organic food standardization by comparing the United States and Sweden. They 
argue that non-state eco-standards have  fl exibility and enforcement that is dif fi cult 
for state systems to match. 

 As Boström and Klintman  (  2011  )  point out, politics empowers labeling, but 
the state is increasingly second to market and civil society forces in setting or 
enforcing sustainability standards. Nation states have evolved speci fi c organic 
standards such as the National Organic Standards Act in the United States passed in 
1990, but fully implemented in 2002, New Zealand’s National Organic Standard 
(2003), and Canada’s Federal 2007 regulation of organic food and feed. 
Governments accredit certi fi ers in the European Union using the International 
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Standards Organization (ISO) Guide 65. Yet, as more and more trade becomes 
international, national standards have lost their enforceability and thus their 
utility. 

 The shift to market-driven regulation has created a fundamental paradox of 
globalization. On the one hand, major corporations, especially retailers, have become 
increasingly powerful and have assumed greater market dominance. At the same time, 
many of these corporations are confronted with a growing assortment of stakeholder 
concerns about how their products are produced, their social and environmental 
impacts, and the overall sustainability of the system. These concerns include, for exam-
ple, the use of pesticides, genetically modi fi ed organisms (GMOs), child labor, food 
miles (how far food travels from where it is grown to where it is processed to where 
it is purchased), and the sustainability of  fi sh stocks or indigenous forests (Barrientos 
and Dolan  2006  ) . In relation to agrofuels, civil society organizations (CSOs) are ques-
tioning the impact of biomass production on land use changes, greenhouse gas emis-
sions, environmental resources such as water, and food prices (Mol  2010  ) . In addition, 
with hunger and food insecurity rising, some have questioned the morality of shift-
ing land, especially in developing countries, from food production to fuel produc-
tion for consumers in the global North (McMichael  2009  ) . 

 The ISO, the largest standards organization in the world, is a non-governmental 
organization and an example of nation states delegating standard-setting and 
enforcement to the private sector. It describes itself as forming a bridge between the 
public and private sectors. Many of its member institutes are part of the governmen-
tal structure of their countries or are mandated by their government to enforce the 
standards. However, some of the member institutes have their roots in the private 
sector, having been set up by national partnerships of industry associations. As with 
many standard-setting organizations, the resulting standards are negotiated between 
industrial  fi rms and, as they put it, “the broader needs of society” (Fulponi  2006 ; 
ISO  2011  ) . 

 In 1996, the ISO began putting into place the 14000 “family” of generic standards 
related to eco-labels, which addresses various aspects of environmental management. 
ISO 14020:2000 identi fi es nine principles for “environmental labels and declarations” 
that stress they be science-based, veri fi able, open, and derived by a consultative 
process (ISO  2000  ) . ISO 14001:2004 provides the requirement for an Environmental 
Management System (EMS) and ISO 14004 deals with environmental management. 
By 2011, 159 nations deferred to the ISOs 14000 series for of fi cial eco-labeling. 
This has done little, however, to stem the emergence of private eco-labels (Galan et 
al.  2007 ; Wall et al.  2001 ). 

 In the United States, the Consumers Union (a CSO rather than a government 
entity) has been monitoring eco-labels since 2005. They use  fi ve key elements to 
verify label claims and certify groups:

    • Meaningful, veri fi able standards:  Eco-labels should have a set of environ-
mentally meaningful standards. These standards should be veri fi able by the 
certifying group or other independent inspection organization.  
   • Consistency:  An eco-label used on one product should have the same meaning 
if used on other products. Standards should be veri fi able in a consistent manner 
for different products.  
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   • Transparency:  The organization behind an eco-label should make information 
about organizational structure, funding, board of directors, and certi fi cation 
standards available to the public.  
   • Independence:  Certifying organizations and their employees should not have 
any ties to, and should not receive any funding, sales fees, or contributions, from 
logo users except fees for certi fi cation. Employees of companies whose products 
are certi fi ed, or who are applying for certi fi cation, should not be af fi liated in any 
way with the certi fi er.  
   • Public comment:  All certi fi cation standards should be developed with input 
from multiple stakeholders including consumers, industry, environmentalists and 
social representatives in a way that does not compromise the independence of the 
certi fi er. Industry representatives, for example, can play an important advisory 
role without having direct  fi nancial, decision-making or management ties to the 
certi fi er (Consumers Union  2011  ) .    

 The science of agroecology is an important piece of this social movement action 
to ensure that standards are actually met. 

 As indicated by the role of the Consumers Union, the private sector, especially 
major buyers and retailers, together with CSOs have emerged as key drivers in 
developing sustainability standards. The minimal presence of the public sector in 
setting sustainability standards reveals that the traditional boundaries between the 
market, state, and civil society concerning the regulation of markets and value-chains 
are increasingly blurred. 

 Under growing pressure, companies have sought to reassure their stakeholders 
that they are acting in a responsible manner by initiating or supporting CSO 
initiatives to establish sustainability standards. Such standards are purportedly 
designed to ensure that their corporate practices are socially and ethically responsi-
ble, ensure the economic viability of small-scale farmers, and that they conserve 
the environment (Giovannucci and Ponte  2005  ) . Such changes have important 
implications for vulnerable populations, particularly indigenous peoples. Like 
small-holders, it is dif fi cult to gather together the resources necessary to certify small 
lots and certi fi cation of cultural integrity is often not amenable to conventional 
measurement (Silva Castañeda  2012  ) . Thus, the ISO standards  de facto  limits 
sustainability markets to producers that in fact are sustainable but are already 
economically excluded. 

    1.1   What Are Sustainability Standards, Eco-Labels, 
and Certi fi cation? 

 Standards represent agreements about assessable criteria relating to a product’s 
technical and physical characteristics and/or the process and conditions under 
which it was produced or delivered (Nadvi and Wältring  2004  ) . Sustainability 
standards are groups of criteria and indicators which describe the requirements 
that must be ful fi lled by a product or production process (Daviron and Vagneron 
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 2011 ; Lewandowski and Faaij  2006  ) . The setting of standards is the most common 
example of private rule-making. Although these rules are voluntary in nature, they 
necessitate some degree of compliance to be considered private regulations 
(Schouten and Glasbergen  2011 ; Pattberg  2005  ) . 

 Traditional standards de fi ned the character of a product based on a set of physical 
attributes such as weight, color, or size. Sustainability standards go beyond these 
basic physical attributes of the product to include detailed criteria regarding social 
and environmental aspects of the production process (Daviron and Vagneron  2011  ) . 
Such quality-based sustainability standards result in products with eco-labels 
like ‘Fair Trade Coffee’, ‘Ethical Tea’, ‘Sustainably Certi fi ed Forests’, ‘Sustainable Palm 
Oil’, ‘Eco-Friendly Pineapples’, ‘Responsible Soy’ or ‘Better Bananas’. 

 Campaigns by CSOs, together with changing expectations among some consumers 
regarding the quality and sustainability of products, have been instrumental in driving 
sustainability standards. Standards are agreed criteria for assessing the performance 
(characteristics of the  fi nal product) or process (production of the raw product into 
a  fi nished good) in which an agrifood or bioenergy product was produced in relation 
to its environmental, social, or other values (Reardon et al.  2001   ; Scarlat and 
Dallemand  2011 ). Today we  fi nd that a signi fi cant number of  fi rms and CSOs have 
instigated a dizzying array of initiatives to implement, measure, monitor and pub-
licize sustainability efforts, including standards, codes of conduct, certi fi cation, 
and labeling schemes (van Dam et al.  2008 ). 

 Eco-labels are a form of sustainability measurement directed at consumers and 
buyers with the intention of communicating information regarding the nature of social, 
environmental, or economic sustainability involved in the production process and/or 
the product. Eco-labeling is seen as one possible means of informing consumer 
decisions so as to bring about necessary changes in consumption and production 
patterns, thus facilitating the transition toward a more sustainable society (Bratt 
et al.  2011  ) . 

 Eco-labeling can be utilized for various purposes. The ISO is a network com-
prised of representatives from various national standards organizations. As an 
international standard-setting body, the ISO seeks to establish and disseminate 
worldwide proprietary industrial and commercial standards. The ISO delineates 
between three broad types of environmental labeling: Type 1 includes multi-criteria, 
third-party programs aimed at informing the consumers; Type 2 includes self-
declared environmental claims; and Type 3 provides quanti fi ed environmental data 
on environmental product declarations primarily used for business-to-business 
communication (Bratt et al.  2011  ) . 

 Sustainability standards must have pro fi cient enforcement mechanisms if they 
are to gain legitimacy. The proliferation of private sustainability standards has 
therefore led to an increase in the use of third party certi fi cation. Certi fi cation is “the 
process whereby an independent third-party (called a certi fi er or certi fi cation body) 
assesses the quality of … management in relation to a set of predetermined 
requirements (the standard). The certi fi er gives written assurance that a product 
or process conforms to the requirements speci fi ed in the standard” (Rametsteiner 
and Simula  2003 :88). Independent third-party certi fi cation is usually considered 
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more objective and effective than  fi rst-party (supplier) and second-party (buyer) 
certi fi cation. Since the cost of third-party certi fi cation generally falls on the actors seek-
ing certi fi cation, the state, retailers, and NGOs see third-party private certi fi cation 
as an indirect and cost-effective means of regulation (Hatanaka and Busch  2008  ) . 

 Many activist CSOs argued that international trade liberalization encouraged a 
“race to the bottom.” Here, the logic of capitalist competition and pro fi t serves to 
bene fi t those companies that can source goods and services from wherever they can 
maximize their returns by externalizing their social and environmental costs (Rupert 
 2005 ; Fox and Vorley  2006 ; Blow fi eld  1999  ) . Moreover, the ability of the nation state 
to regulate business practices was limited while the growing dominance of inter-
national institutions, such as the WTO, favored economic rather than social or envi-
ronmental objectives (Little  2003 ; Robinson  2002  ) . 

 Within this context, the response of many CSOs was to shift their attention away 
from trying to change the policies and practices of the nation state, seeking instead 
to advance their broader social and environmental objectives through engagement 
with the corporate sector. A major strategy is to publicly shame and stigmatize 
corporations into changing their behavior by publicizing cases of malpractice within 
their supply-chains regarding human rights or the environment (Klein  2009 ; Geref fi  
et al.  2001  ) . Working on the idea that “high-pro fi le brand-name corporations can 
run but they cannot hide” (Utting  2005 :380), these campaigns target highly visible, 
reputation-sensitive, corporate brands at the retail end of the supply-chain – those 
with direct links to consumers (O’Rourke  2005  ) . In publicizing the adverse effects 
of global production systems, CSOs hope to pressure  fi rms to embrace the notion of 
corporate social responsibility, which assumes that companies are responsible for 
their impacts on society and the environment, as well as the behavior of others 
within their supply-chains. 

 Ironically, strategies designed to give  fi rms more power in the marketplace, 
greater capacity to govern their global supply-chains, and to enhance their status as 
credible and trustworthy in the public eye have at the same time made them more 
vulnerable to CSO campaigns. For example, activists are able to take advantage of 
the shift by buyers, such as Walmart™, towards global supply-chains that are more 
tightly controlled. Activists have found that in tightly integrated supply-chains it is 
easier to link the abusive practices of buyers with their consequences for workers, 
producers and the environment at the production end, versus open markets where 
“[f]ragmented supply chains conceal the social relations and exploitative practices 
of production” (Barrientos and Dolan  2006 :5). 

 The risk to the corporation is that these campaigns will damage their reputation 
and undermine consumer trust in their brand. Bad publicity could affect the shopping 
habits of consumers, potentially leading some consumers to shift allegiances to 
another store (Freidberg  2004  ) , thereby affecting market share and share prices 
(Barrientos and Dolan  2006  ) . Many corporations – from McDonalds™, to Walmart™ 
to Shell Oil™ – have discovered that they are not immune to embarrassing exposés 
and that their bottom line can be directly affected, especially when their valuable 
brand names and corporate reputations are linked to objectionable environmental 
and social practices.  
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    1.2   Historical Progression/Emergence 
of Sustainability Standards 

 Private governance arrangements, including sustainability standards, have grown 
rapidly in many global value-chains over the past three decades (Schouten and 
Glasbergen  2011 ; Hatanaka and Busch  2008  ) . The global economy is increasingly 
permeated with standards developed, monitored, and enforced by private sector 
coalitions of NGOs and companies rather than the state. Comparable to state 
governance, however, the rules and regulations of private governance still seek to 
bring organization and regulation to the spontaneous, uncoordinated actions and 
interactions of the market. The partnership between various private institutions, 
including non-pro fi t organizations, transnational corporations (TNCs), and global 
governance organizations, is not a completely new phenomenon. New, however, is the 
bypassing of state authority through the creation of new institutions and organizations 
of governance to regulate market products and processes (Pattberg  2005  ) . 

 The recent emergence of the widespread use of sustainability standards signals 
a shift away from the arrangements wherein nation states were deemed solely 
responsible for the regulation of food and agriculture within their own borders. For 
example, governmental agencies like the Food and Drug Administration, Department 
of Agriculture, and Environmental Protection Agency develop and enforce standards 
to ensure safe products and production processes. The capacity of the state to 
regulate, however, has been increasingly challenged by political and socio-economic 
changes to the food and agricultural system led by the WTO, which examines 
national standards to make sure that they in no way interfere with the international 
 fl ow of goods and services. For example, the policy tools used by Latin America 
from the 1930s through the 1970s of import substitution are now illegal under WTO. 
The WTO privileges the free  fl ow of goods and services above other ends, such as 
environmental sustainability or working conditions, penalizing countries which on 
their own enact such standards. These new rules of the global economy make it 
more dif fi cult for developing nations to make and enforce policies that favor their 
own environmental sustainability or income equality within their borders. (See the 
section on sustainability standards and biofuels    below.) 

 Globalization indicates an extension and expansion of value-chains, resulting in 
transnational movements of food and agriculture products between locations of pro-
duction, processing, and consumption. When products cross in and out of the state’s 
jurisdictional boundaries, the state-based regulation becomes more challenging. 
Neoliberalism’s growth as the prevailing ideological paradigm has led to constraints 
and reductions in state budgets, responsibilities, and regulatory authority. Product 
differentiation, especially in regards to quality attributes of the product and production 
process, has stretched governmental ability to keep pace with rapidly multiplying 
complexities in creating and enforcing standards. Furthermore, government agencies 
have felt the pressure to ‘ratchet-up’ regulatory requirements in response to consumer 
concerns about food safety and quality and scienti fi c developments regarding the 
risks associated with food (Henson and Reardon  2005  ) . Some scholars view these 
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drivers as signaling a shift from “government to governance” in regulating the food 
and agricultural system and its products (Hatanaka and Busch  2008  ) . Novel forms 
of governance from the private sector have emerged to meet these challenges, thus 
in fl uencing not only the targeted transnational corporations, but many smaller entities 
throughout the global commodity-chain (Pattberg  2005  ) . Since agroecological 
practices are often adopted by small-holders to reduce risk, the introduction of sus-
tainability standards aimed at industrial monocultures could eliminate small-holders 
from many markets. 

 Governance has not, however, always been a privilege of states alone. The active 
involvement of private entities in global governance was common in the nineteenth 
century, when such actors assisted greatly in ordering transnational economic 
relations (Falkner  2003  ) . The state’s regulatory role grew in the twentieth century, 
replacing notions of private governance with an increasing association of gover-
nance with public authorities. With the restructuring of the state’s functions in 
an economically globalized world, the trend from private governance to public 
governments now appears to be reversing in the late twentieth and early twenty- fi rst 
centuries (Falkner  2003  ) . 

 As commodity-chains grew increasingly globalized and state-based regulation 
became more challenging, state actors made attempts at an international level to 
create binding conventions. For example, growing concerns about the forestry 
sector led to international collaboration to create some form of transnational regu-
lation. The international efforts toward a binding global forest convention, 
however, terminated in an institutionalized stalemate. The failure of these attempts 
became the impetus for private actors to forge new partnerships and agreements 
regarding sustainability standards to address public concerns over deforestation in 
the tropics, loss of biodiversity, and the perceived low quality of forest management 
in developing nations from which timber products were sourced (Gulbrandsen 
 2004 ; Rametsteiner and Simula  2003  ) . As a spin-off from these international 
discussions, the private Forest Sustainability Council (FSC) was successfully 
established in 1993. A decade later, the FSC had certi fi ed more than 53 million 
hectares of forest in 78 countries. In addition the FSC has become a model for private 
rule-making and implementation in many other sectors of commodity production 
(Pattberg  2005  ) . 

 Until the late 1800s, direct physical contact and personalized criteria and 
requirements constituted the buyer’s means of determining the value of agricultural 
products. The physical senses of touch, sight, sound, smell, and taste were used to 
evaluate. Non-local products were also identi fi ed by their geographical origin. 
Grades and standards for agricultural products emerged in the second half of the 
nineteenth century approximately simultaneous with the birth of futures markets 
in relation to the trade of agricultural commodities like grain, cotton, coffee, rubber, 
and cocoa (Daviron and Vagneron  2011  ) . Criteria used in standards to characterize 
products were extremely generic, including cleanliness, the absence of damage due 
to disease or insects, and size (Daviron and Vagneron  2011  ) . By focusing on physical 
attributes of the product, these grades and standards deliberately ignored or even hid 
information regarding the characteristics of both farm-level production processes 
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(such as child labor, pesticide usage, soil impacts, etc.) and local marketing conditions 
(price, credit, intermediaries) (Daviron and Vagneron  2011  ) . 

 Following the establishment of grades and standards, internationally traded 
commodities were identi fi ed speci fi cally by their national origin and grade according 
to a national standard. This was typically the extent of the information given regarding 
the producer, the production process, and the product. In the absence of common 
international standards, market traders established a system of equivalencies between 
national origins and central market prices. Domestic standards were further developed 
to organize farm-level transactions and de fi ne the quality of the commodity crop 
before physical transformation, sorting, and/or cleaning (Daviron and Vagneron 
 2011  ) . These generic standards minimized interest in process criteria and local 
particularities, diminished the demand for variety in a mass-production economy, 
and introduced greater degrees of invisibility between producers and consumers. 
According to the ef fi ciency conventions of the industrial sector, agriculture moved 
increasingly toward standardization, interchangeability, and compatibility between 
crops produced in diverse locations, a shift facilitated by the development of 
standards and criteria that were primarily regulated by state-based, national regu-
latory agencies. 

 Alternatives to the mainstream agrifood system arose in the 1960s with the emer-
gence of new agricultural chains based on quality, place, and nature, as represented 
in organic agriculture and Fair Trade movements. These movements precipitated 
differentiation in agricultural products through speci fi c alternative retailers and 
market-chains, and eventually, through more mainstream market channels. In their 
early stages, these movements depended on collective values and informal norms 
rather than standardized criteria. Rather than turning to technical criteria, social 
values like trust and transparency were organized through speci fi c channels, such as 
peasant markets, speci fi c local brands, contract farming, local producer-consumer 
associations, and specialized health stores selling own-branded products (Daviron 
and Vagneron  2011  ) . 

 Alternative Trading Organizations (ATOs) based in developed nations began to 
facilitate global “Fair Trade” by directly purchasing from producer organizations in 
developing countries and selling those goods directly to consumers through specia-
lized retail shops. Fair Trade was de fi ned not by a common external standard, but by 
self-regulated trading practices between organizations and their partners. Consumers 
depended on self-declaration and reputation, rather than certi fi cation, and the 
personalized relationships between producers, shops, and consumers (Daviron and 
Vagneron  2011  ) . 

 The organic food movement remained distinct from the mainstream food and 
agricultural system until the early 1990s. Widely publicized outbreaks of Bovine 
Spongiform Encephalopathy (BSE),  Escherichia coli  (or  E .  coli ), salmonella, and 
dioxin-contaminated chicken raised food safety concerns among consumers, 
increasing their demand for organic products. The creation of state-created organic 
standards, labels and certi fi cation practices in Europe (1991), Japan (1991) and the 
United States (2002) provided occasion for the commercializing and mainstreaming 
of organic products to an increasingly wider spectrum of supermarkets and restaurants. 
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While celebrated as a success by some critics of industrial agriculture, two major 
changes occurred. First, the very de fi nition of “organic” moved from a holistic con-
cept to an input-oriented regimen denoting the absence of synthetic fertilizers and 
pesticides. Second, this conceptual transformation enabled the elaboration of precise 
and largely universal technical speci fi cations in the form of standards, and introduced 
the mandatory use of third-party certi fi cation (Daviron and Vagneron  2011  ) . 

 Concerning Fair Trade, new labeling initiatives in the 1980s began to challenge the 
vertically-integrated models heralded by the ATOs. The second generation of Fair 
Trade initiatives differed in two major ways. First, Fair Trade organizations expanded 
beyond buying goods from developing countries. They focused rather on setting 
standards regarding the conditions of trade and certifying that the standards had 
been respected by the various actors in the value-chain. Second, Fair Trade-labeled 
products began to move through conventional marketing channels, which signi fi -
cantly expanded the market for these products (Daviron and Vagneron  2011  ) . These 
changes, however, endangered the original values and principles of the movement, 
as certi fi cation created conditions for greater competition between actors. For 
example, large-scale producers were more likely to be advantaged over small and 
marginalized producer-groups because of their ability to pay high certi fi cation 
costs and deliver large and consistent volumes of products at a constant quality. 
Certi fi cation bene fi ted large corporate downstream  fi rms by allowing them to 
control and switch between certi fi ed, substitutable suppliers. Suppliers who were 
unable to conform to the wishes of the buyer were ultimately excluded from the 
chain (Daviron and Vagneron  2011  ) . 

 Private sustainability standards began to proliferate in markets for raw materials 
in the 1990s. In this case it was the corporate  fi rms themselves, not necessarily 
CSOs, which led the way in developing company codes, supplier guidelines, and 
sustainable business principles. Transnational corporations also utilized well-known 
NGOs and their standards and certi fi cation processes to build a reputation for social 
and environmental responsibility. NGOs began to compete to create standards and 
certi fi cation mechanisms that were more appealing to industries. For example, 
alternatives to Fair Trade were developed by the Rainforest Alliance, Utz Kapeh, 
and Conservation International. Transnational corporations viewed these NGO-based 
standards and certi fi cation mechanisms as a means to de fl ect and reduce growing 
pressure from activists and gain greater acceptability among concerned consumers 
(Daviron and Vagneron  2011  ) . 

 The mid-1990s, and especially the 2000s, witnessed the emergence of sus-
tainability standards de fi ned by multi-stakeholder initiatives. Unlike previous 
standard-setting and certi fi cation bodies, these initiatives represented the collaboration 
of groups with sometimes con fl icting interests, for example TNCs, banks, retailers, 
traders, processors, international organizations, and NGOs representing various 
environmental and social concerns. Concurrent with the trend toward the proliferation 
of multi-stakeholder sustainability standards was the evolution from multi-sectoral 
to crop-speci fi c standards. For example, multi-stakeholder initiatives like the Forest 
Stewardship Council (1993) and the Marine Stewardship Council (1997) have been 
followed by crop-speci fi c collaboration to create standards for soy, palm oil, cotton, 
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sugarcane, coffee, tobacco, and more (Daviron and Vagneron  2011  ) . Table  1  illustrates 
this movement from multi-sector to crop-speci fi c initiatives.  

 IFOAM (  http://www.ifoam.org/about_ifoam/inside_ifoam/history.html    ) 
 Rainforest Alliance (  http://www.rainforest-alliance.org/about/history    ) 
 Fairtrade Labeling Organization (  http://www.fairtrade.net/history_of_fairtrade.

html    ) 
 Eurepgap (  http://www2.globalgap.org/about.html    ) 
 Social Accountability International (  http://www.sa-intl.org/index.cfm?fuseaction=

Page.viewPage&pageId=938&grandparentID=472&parentID=490    ) 
 Ethical Trade Initiative (  http://www.ethicaltrade.org/about-eti/funding    ) 
 Global Food Safety Initiative (  http://www.mygfsi.com/about-gfsi/background.html    ) 
 Forest Stewardship Council (  http://www.fsc.org/history.html    ) 
 Marine Stewardship Council (  http://www.igd.com/index.asp?id=1& fi d=1&sid=5

&tid=155&foid=77&cid=800    ) 
 Ethical Tea Partnership (  http://www.ethicalteapartnership.org/about/    ) 
 Flower Label Program (  http://www.ecolabelindex.com/ecolabel/ fl ower-label-

program- fl p    ) 
 Pan-European Forest Certi fi cation Council (later changed to Programme for the 

Endorsement of Forest Certi fi cation) (  http://www.pefc.org/about-pefc/who-we-are/
history    ) 

 Eliminating Child Labor in Tobacco-Growing (  http://www.eclt.org/about-us/
history    ) 

   Table 1    Chronology of sustainability initiatives by type   

 Year  Multi-sectoral initiatives  Crop speci fi c initiatives 

 1972  IFOAM 
 1992  Rainforest Alliance 
 1993  Forest Stewardship Council 
 1997  Fairtrade Labeling Organization  Marine Stewardship Council 

 EurepGap  Ethical Tea Partnership 
 Social Accountability International 

 1998  Ethical Trade Initiative  Flower Label Program 
 1999  Programme for the Endorsement of Forest 

Certi fi cation 
 2000  Global Food Safety Initiative 
 2001  Eliminating Child Labor in Tobacco-Growing 
 2002 
 2004  Roundtable on Sustainable Palm Oil 

 Common Code for the Coffee Community (4C) 
 2005  Better Cotton Initiative 

 Better Sugar Cane Initiative 
 2006  Roundtable on Responsible Soy 
 2007  Roundtable on Sustainable Biofuels 

 Roundtable on the Sustainable Cocoa Economy 
 2009  Aquaculture Stewardship Council 

  Modi fi ed from Daviron and Vagneron  (  2011  )   
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http://www.mygfsi.com/about-gfsi/background.html
http://www.fsc.org/history.html
http://www.igd.com/index.asp?id=1&fid=1&sid=5&tid=155&foid=77&cid=800
http://www.igd.com/index.asp?id=1&fid=1&sid=5&tid=155&foid=77&cid=800
http://www.ethicalteapartnership.org/about/
http://www.pefc.org/about-pefc/who-we-are/history
http://www.pefc.org/about-pefc/who-we-are/history
http://www.eclt.org/about-us/history
http://www.eclt.org/about-us/history
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 Roundtable on Sustainable Palm Oil: (  http://www.rspo.org/page/10    ) 
 Common Code for the Coffee Community (  http://www.4c-coffeeassociation.

org/index.php?id=18&PHPSESSID=oqdpir7e3kg618fqdttphk9aj0    ) 
 Responsible Soy Roundtable (  http://www.responsiblesoy.org/index.php?option=

com_content&view=article&id=259&Itemid=177&lang=en    ) 
 Better Sugarcane Initiative (  http://www.bonsucro.com/about.html    ) 
 Better Cotton Initiative (  http://www.bettercotton.org/index/120/history.html    ) 
 Roundtable on Sustainable Biofuels (  http://www.biofuels.nsw.gov.au/__data/

assets/pdf_ fi le/0003/105429/RSB_Principles_and_Criteria_v0.pdf    ) 
 Roundtable on the Sustainable Cocoa Economy (  http://www.roundtablecocoa.

org/showpage.asp?accra_meeting    ) 
 Aquaculture Stewardship Council (  http://www.ascworldwide.org/index.cfm?act=

tekst.item&iid=2&lng=1    ) 
 RIO (  http://www.uncsd2012.org/rio20/index.php?menu=22    ) 
 Johannesburg (  http://www.uncsd2012.org/rio20/index.php?menu=22    ) 

 Transnational corporations (TNCs) currently use NGO-based and multi-stakeholder-
based initiatives as their two primary sources of sustainability standards. Developing, 
implementing, and monitoring their own proprietary standards tends to be too 
costly for TNCs and lacks the credibility of third-party standards and certi fi cation. 
TNCs adopt NGO-based sustainability standards because of their legitimacy and 
the opportunity to “buy themselves an image of cleanliness and access to niche 
markets with considerable margins” (Daviron and Vagneron  2011  ) . TNCs choose to 
enter into highly-contested multi-stakeholder standard-setting initiatives not only 
for the enhanced legitimacy that comes through consensus from various actors, but 
also to strategically position themselves for greater market access (Daviron and 
Vagneron  2011  ) .  

    1.3   Sustainability Standards and Commoditization: 
A Historical Analysis 

 Daviron and Vagneron  (  2011  )  trace the historical progression of standards and 
their intersection with commoditization, claiming that the recent trend toward sus-
tainability standards proliferation signals a return to commoditization. This view 
contrasts with the work of Kaplinsky  (  2006  )  who claims that sustainability standards 
promote de-commoditization through the formation of new barriers to market entry. 
Daviron and Vagneron  (  2011 :93) claim that standards are used to “differentiate 
products at the consumer level and to avoid blame while ensuring a regular supply 
of sustainable products provided by anonymous certi fi ed producers”, therefore 
representing a new phase in the commoditization process of agricultural products. 
The early Fair Trade and organic agricultural movements criticized the commodity 
status of products and sought to manifest greater transparency and less anonymity 
between consumers and producers, thus limiting producer substitutability. However, 
the mainstreaming, systematizing, and harmonizing of sustainability standards and 
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the increasing role played by third-party certi fi cation signals increasingly minimized 
relationships between buyers and suppliers, signaling to some scholars an end to a 
trend toward de-commoditization and a return to commoditization of agricultural 
products (McEvoy  2003 ; Daviron and Vagneron  2011  ) . “With sustainability stan-
dards, what is at stake is the emergence for each product of one global hege-
monic standard incorporating sustainability issues and being used by all actors of 
the value chain” (Daviron and Vagneron  2011 :107).  

    1.4   Drivers of Sustainability Standards 

 The proliferation of private sustainability standards can be traced to several key 
drivers. Activist CSOs, especially those hoping to develop alternative food net-
works, have played an important role in the development and use of sustainability 
standards. Compared to the state’s standards that are based on the physical attributes 
of the product, private standards are more suitable tools to indicate the quality of 
products, a value important to CSOs interested in the social and environmental 
impact of production processes. Public standards were seen primarily as ‘neutral 
market lubricants’ intended to boost market ef fi ciency by minimizing transaction 
costs (Clayton and Preston  2003 ; Hill  1990  ) . Private standards, on the other hand, 
represent the diverse goals of various stakeholders (Hatanaka and Busch  2008  ) , 
providing CSOs a public arena into which they can assert their values and interests. 
Examples of these standards in which CSO agendas are embedded include labor 
standards to prevent sweatshop and child labor, including in the production of 
tobacco and cacao, environmental standards to reduce pollution and deforesta-
tion, and standards for social justice and equitable compensation of small-scale 
producers and indigenous communities. Some scholars have declared this prolifera-
tion of sustainability standards to be the rise of a new “NGO-Industrial Complex” 
(Bartley  2010  ) . 

 CSOs and other private institutions have changed their approach to more strate-
gically position themselves to in fl uence transnational governance. No longer are 
they primarily concerned with indirect in fl uence through affecting the domestic and 
international policy-making and enforcing structures. Instead they are increasingly 
agreeing upon, implementing, and monitoring different forms of self-regulation, 
including the creation of sustainability standards. Therefore, CSOs and other 
private institutions have moved from working within the national and international 
political system to establishing rules that exist primarily outside of it. Their public 
authority, therefore, derives chie fl y from their ability to persuade, not to coerce. 
The market provides the context in which authority is, at least partially, allocated by 
the consumer, producer, trader, and retailer who legitimize a certain rule-making 
system (Schouten and Glasbergen  2011 ; Pattberg  2004  ) . 

 Private sustainability standards have evolved as a means for gaining position 
and competitive advantage in high-value agricultural and food markets (Henson and 
Reardon  2005  ) . Consumer demand has reoriented agriculture and food markets to 
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some degree from price-based conventions to quality-based conventions. Agricultural 
and food products are increasingly recognized as representing a host of quality 
attributes which may or may not be visible or knowable at the point of purchase 
or consumption (Henson and Reardon  2005  ) . Concomitant with consumers’ 
quality-based concerns is increased concern with food safety. From a food supplier 
standpoint, failure to provide and assure food safety could tarnish the food supplier’s 
reputation and thus reduce sales. Sustainability standards are viewed as an opportunity 
to address these concerns and reassure consumers of the product’s safety. Private 
standards can  fi ll the gap of missing or insuf fi cient public standards regarding food 
safety (Henson and Reardon  2005  ) . 

 In general, private standards provide several key incentives for food suppliers. 
First, compliance with sustainability standards meets consumer demand for product 
differentiation on the basis of quality. Second, sustainability standards, and the 
premium prices they generate, create opportunities to reward suppliers for their 
investment in quality and safety management systems. Third, private standards 
help increase pro fi ts through “facilitating product differentiation, and thus provide 
incentives to suppliers to make asset-speci fi c investments and drive consumers to 
satisfy their desire for product diversity through food purchases at major supermarket 
or food service chains or by buying the brands of major processors” (Henson and 
Reardon  2005 :246). Fourth, supermarket and restaurant chains and major food 
processors use private standards to reduce costs and risks in their supply-chains. Fifth, 
private standards bring standards convergence to regional and global food chains; 
cutting costs through the standardization over multiple countries and suppliers to the 
level of standards in the toughest market they serve (Henson and Reardon  2005  ) . 

 The concept of sustainability in agriculture has gained momentum over the past 
several decades, causing sustainability standards to obtain greater recognition and a 
fast-growing market value. Economic viability, environmental health, and social res-
ponsibility are three core tenants of agricultural sustainability (Giovannucci and Ponte 
 2005  ) . The rise of global media and information-communication technologies has 
facilitated increased awareness of the socio-economic plight of developing world 
farmers, increased publicity and interest in the health and safety of food, and 
increased scienti fi c recognition of the threat of agricultural expansion and industrial 
agriculture to biodiversity, especially in developing nations. Existing and emerging 
sustainability standards attempt to address some or all of these speci fi c challenges. 

 Public controversy and legitimacy crises, as communicated through global 
media, have opened the window for the growth of sustainability standards. Dramatic 
instances of exploitation within a certain sector have catalyzed public pressure for 
regulatory change through transnational activism. Sustainability standards provide 
opportunities for  fi rms or whole economic sectors to address legitimacy crises by 
improving their reputation and differentiating themselves from other sectoral 
actors (Bartley  2010  ) . Examples include how the “blood diamond” frame created a 
legitimacy crisis for the diamond industry, leading to support for the Kimberley 
Process certi fi cation system; the “coffee crisis” of the 1990s which highlighted 
ecological damages and spurred the growth of various sustainability certi fi cation 
initiatives; anti-sweatshop activism that created a legitimacy gap between societal 
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expectations and the current practices of  fi rms, leading to labor standards; and 
timber companies seeking to differentiate themselves from a crowd of unethical 
competition and compete against the supply of cheap illegal wood (Bartley  2010  ) . 
Many  fi rms “ultimately view certi fi cation as critical for their public images, or to 
avoid scrutiny and criticism” (Espach  2009 :77, as quoted in Bartley  2010 :5). 

 The export dependence of industries and their position in supply-chains has also 
created increased incentive for compliance with sustainability standards. Where 
export-orientation constitutes a large portion of a certain sector within a developing 
country, private regulatory initiatives become increasingly important in order to 
integrate and enter into global trade with developed nations. Furthermore, the degree 
of export dependence will likely determine whether private regulatory standards 
are implemented, as standards become a mechanism by which the impact of inter-
national controversy on market demand can be abated. Within these developing 
countries, however, sectors oriented toward domestic consumption have been 
relatively unaffected by private regulatory initiatives (Bartley  2010  ) . 

 From the perspective of CSOs, the adoption of sustainability standards is a tool 
that can help promote social and environmental protection in an era of global free trade 
(Geref fi  et al.  2001  ) . In contrast to standards set by the nation-state, private-sector 
standards operate within markets and within value-chains. An important value, 
therefore, is that they are transnational in scope and applicability, transcending 
various national regulatory frameworks. Furthermore, many of these standards are 
more stringent and comprehensive than standards set by governments and international 
standard-setting organizations. From the corporate perspective, many  fi rms now 
recognize that an important segment of their customers and stakeholders – investors, 
the state, and CSOs – expect them to incorporate norms and values for social and 
environmental responsibility into their business practices. Sustainability standards 
then have become good business practice, and through such standards  fi rms 
hope to silence the activists, protect their valuable brand-names, minimize risk, 
improve their traceability systems, and quell calls for tighter government legislation 
(Barrientos and Dolan  2006 ; Fox and Vorley  2006  ) . 

 In contrast to public standards, both CSOs and  fi rms can use private sector 
standards strategically. Since standards encapsulate formal and informal rules and 
codes of conduct regarding practices and processes from production to consumption, 
actors can use them to achieve a broad range of objectives. Such objectives can 
include, for example, creating alternative agrifood networks, such as Fair Trade, 
governing global value-chains, providing quality and safety assurance to consumers 
regarding a product’s attributes, and creating niche markets (Bain et al.  2010  ) . 

 As a result, the range of sustainability standards, their goals and objectives, 
and the stakeholders involved, are rich and varied. Sustainability standards initia-
tives include individual company schemes (e.g. Walmart™), independent CSO 
initiatives (e.g. Fair Trade, the International Federation of Organic Agriculture 
Movements [IFOAM], Marine Stewardship Council, Rainforest Alliance) and 
sector-based initiatives (e.g. GlobalGAP, Kenya Flower Council). Moreover, since 
CSOs are now considered in fl uential stakeholders, capable of swaying the views of 
consumers and shareholders, many corporations want to be seen as collaborating 
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with them (Freidberg  2004  ) . This has resulted in a number of multi-stakeholder 
collaborations to develop sustainability standards (e.g. Ethical Trading Initiative, 
Roundtable on Sustainable Biofuels, Roundtable on Sustainable Palm Oil, Social 
Accountability 8000).  

    1.5   The Relationship Between State, Civil Society, 
and Private Actors in Sustainability Standards 

 Considerable attention comes from scholars seeking to examine changes in the 
power, responsibility, and function of the state in relation to private and multi-stake-
holder standard-setting and certi fi cation. The proliferation of private standards and 
certi fi  ca tion is often perceived to be precipitated by a lack of governmental and 
intergovernmental power and capacity (Glasbergen  2011 ; Overdevest  2009 ; Falkner 
 2003  ) . For example, as noted earlier, attempts at an intergovernmental state agree-
ment to regulate forest products and eco-labeling resulted in a deadlock. Non-state 
forest standard and certi fi cation schemes, however, emerged to become a powerful 
market-driven governance system (Gulbrandsen  2004  ) . Pattberg  (  2004  )  suggests that 
the concepts of “private organizations” and “private sector international regimes” 
both denote responses to a perceived state failure, the former being the failure of the 
state to provide stable environments for social and commercial transactions, and 
the latter being state failure to provide an overarching global political regime. 

 Falkner  (  2003  )  outlines three main claims regarding the relationships between 
private governance and state governance models. First is the relationship between 
globalization and the perceived decline of the nation-state, wherein increased 
private governance is viewed as part and parcel of a long-term neoliberal shift away 
from state authority to private actors and market mechanisms within the global 
economy as the means for encouraging more sustainable development trajectories. 
Private actors apparently “emerge as the new sovereigns” (Falkner  2003 :74), 
signaling the retreat of the state and the legitimizing and sustainment of the neoliberal 
agenda (Glasbergen  2011  ) . A second claim couples private governance with the 
growth of global civil society and their ability to exert pressure on TNCs and thereby 
shape and in fl uence numerous public issues. Governance is dispersed from its 
singular position in the state to multi-level sites of governance emerging out of 
interactions with the larger system that includes the global economy and civil society. 
Critical political economy informs the third claim regarding private governance, 
asserting that capitalist forces are building alliances with numerous state and civil 
society actors in order to “realign the ideological and material bases of the dominant 
hegemonic order” (Falkner  2003 :75). 

 Discussions regarding the relationship between public and private governance 
are complicated by imprecise and oversimpli fi ed dichotomies. Falkner  (  2003  )  
points to a blurring between public and private spheres of governance, leading to 
the emergence of “hybrid private-public governance”. In these relationships, states 
can play a role partnering with private actors to develop standards and regulations, 
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or might choose later involvement by adopting private standards and codifying 
them in law. 

 Rather than undermining or supplanting the regulatory authority of the state, some 
scholars claim that state regulation and private/multi-stakeholder standards and certi fi -
cation are mutually reinforcing. States may not be the driving force behind the creation 
and enforcement of new standards, but can lend strength to such initiatives through 
of fi cial recognition or incorporation of these standards into state or international 
law (Falkner  2003  ) . On the other hand, many private governance regimes are bene fi cial 
to states in removing the burden of standard implementation and enforcement and 
placing it into the hands of the private sector. Where no public demand for state-based 
regulation exists, states may  fi nd it expedient to allow for self-regulation, saving 
states from the complicated task of negotiating international standards and the further 
cost of implementation and enforcement (Falkner  2003  ) . Sustainability standards are 
seen by some as supplementing, rather than providing alternatives to state authority 
by  fi lling important gaps (Gulbrandsen  2004  ) . Others have been more cautious, 
claiming that private regulations not only sustain and complement governmental 
regulations, but sometimes oppose, compete, and challenge them (Glasbergen  2011  ) . 
Nevertheless, most private regulations are based to some degree on state-held norms 
and values, and only differ from state regulation in their operationalization and 
capacity for implementation. Contrary to the notion that private sector governance 
is contributing to the decline of the state, states may actually bene fi t from the 
proliferation of private governance mechanisms (Falkner  2003  ) . 

 New arrangements are challenging the conventional notion that effective gover-
nance must remain  fi rmly embedded in a state-centric authority that establishes 
and implements international regimes (Falkner  2003  ) . Gaps do exist in many  fi elds 
between state authority and state capacity (Glasbergen  2011  ) . Rather than diminishing 
the role of the state, some would claim a current transition is occurring, leading 
to potentially new arrangements where states should exercise “meta-governance”, which 
is loosely articulated as “the organization of self-organization” or the “regulation 
of self-regulation” and thereby strengthen governance systems as a whole (Glasbergen 
 2011 ; Hatanaka and Busch  2008  ) . Governance is increasingly a joint activity 
between the state and multiple stakeholders from civil society and private business. 
The state is not necessarily retreating from the realm of regulation, but withdrawing 
from direct oversight and monitoring to play a more indirect role in regulating the 
food and agricultural systems (Hatanaka and Busch  2008  ) .  

    1.6   How Do National Contexts Shape the Application 
of Sustainability Standards? 

 Thus far, in addressing sustainability standards as mechanisms for governance of global 
value-chains, we have neglected to examine the way in which national context shapes 
the formation, application, and monitoring of standards. Sustainability standards span 
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multiple and diverse geographic, political, economic, ecological, and socio-cultural 
regions. Standards have a number of differences, including historical roots, regional 
origin, targeted users, level of stringency, and rate of adoption in producing and 
consuming countries. Initiatives to create worldwide private governance through 
sustainability standards have not led to any single standards solution. Instead 
multiple standards have created a space for mutual coexistence (Manning et al.  2011  ) . 
The translation of global standards to speci fi c contexts requires great negotiation 
by actors in the “chain of demand and assurances” (Bartley  2010  ) . Rather than 
bypassing and transcending conventional state-centric regulatory frameworks, global 
sustainability standards are “ fi ltered, renegotiated, or compromised as they enter 
particular political economies” (Bartley  2010 :27). 

 The domestic political economy context in which private regulation and standards 
form and are utilized can signi fi cantly shape their evolutionary trajectory. Bartley 
 (  2010  )  points to several key factors. First, the nature of the relationships between the 
business and state will impact the readiness of  fi rms to see value in quickly shifting 
to sustainability standards. Second, the clarity of legitimacy of property rights and 
their administration will affect the harmonization of domestic conditions with 
transnational regulations. Third, the nature of the national political regime and their 
openness to non-business agendas will in fl uence the incentives for international and 
domestic actors to pursue private arenas of rule-making in that context. These three 
areas of consideration highlight why vast differences may exist in the conceptuali-
zation of sustainability standards in the af fl uent democracies of Europe and North 
America compared to the on-the-ground implementation of sustainability standards 
in developing countries (Bartley  2010  ) . 

 Not only do national political economies matter, but the actors embedded 
within those contexts signi fi cantly in fl uence the shape of transnational governance 
mechanisms. The emergence and adoption of multiple, dynamic sustainability 
standards is in fl uenced by key initiators and stakeholders such as TNCs, NGOs, 
development agencies, and others. The position of the standard-setters and adopters 
within global value-chains, national business and institutional contexts brings 
greater understanding to the proliferation and convergence of diverse sustainability 
standards; how multiple actors in value-chains in fl uence the proliferation, variation, 
and evolution of sustainability standards within a certain industry (Manning et al. 
 2011  ) . First, leading buyers, by responding to their target consumers, affect the 
transmission of selection of sustainability standards in producer countries through 
the communication of preferences to suppliers. Second, producer size and type 
differentiate the types of standards adopted in a particular country. Third, national 
exporters and traders play an important role in transmitting standards on behalf 
of clients through facilitating and overseeing the process of implementation and 
certi fi cation. 

 National economic and institutional contexts interlink with global economic 
and regulatory structures in diverse ways. The adoption of a particular standard, 
therefore, can differ by country as affected by their economic structures, trade 
relationships with global buyers, and institutional conditions (Manning et al.  2011  ) . 
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It is important to note that, depending on their current state of development, countries 
differ in regard to their needs, possibilities, and resources to make use of certi fi cation. 
For some it may be perceived as another requirement and barrier for integration into 
the global economy, rather than as a way of promoting exports (Rametsteiner and 
Simula  2003  ) . Therefore, standards must be based on, and adapted to, the different 
regional, national, and local socio-economic, political, and environmental conditions 
in which they operate (Rametsteiner and Simula  2003  ) .   

    2   Comparison of Different Types of Sustainability Standards 

 As sustainability standards have proliferated, diverse types of standards from diverse 
con fi gurations of actors have emerged. Actors have individually and collectively 
proposed standards and certi fi cation systems that suit their interests and advance 
their causes. Private  fi rms, non-pro fi t organizations, international governance bodies, 
intergovernmental organizations, and state agencies are just some of the actors who 
seek to position themselves to negotiate the shape of sustainability standards and 
certi fi cation systems. 

 A range of stakeholders compete to participate in determining how products 
and production processes are governed by sustainability standards. They include 
public or private owners, local communities and indigenous peoples, industry and 
corporate  fi rms, and different groups advocating for the protection of public 
goods, such as environmental NGOs. Therefore, standards are produced by nego-
tiation among different actors and their respective interests. Industry and corporate 
interests see sustainability standards as instruments for marketing and market access. 
Consumers see them as providing information on the quality and impacts of 
products they purchase. Owners and producers see them as tools for market 
access or market advantage. Governments see them as a soft policy instrument to 
promote sustainable consumption patterns. Environmental activists see them as 
mechanisms to encourage sustainable environmental outcomes (Rametsteiner and 
Simula  2003  ) . 

 The importance of protecting interests is evident from examining the factors 
in fl uencing the decisions of transnational corporations (TNCs) regarding various 
con fi gurations of sustainability standards and certi fi cation systems. In certain cases, 
TNCs might choose to create their own standards and certi fi cation systems, relying 
on the reputation of their brand and seeking to evade the stringency of third-party 
systems. However, the high cost of creating, implementing, and monitoring pro-
prietary standards, as well as the question of legitimacy and credibility, might lead 
TNCs to adopt standards promoted by NGOs or multi-stakeholder initiatives. 
NGO-based strategies potentially offer a clean and green reputation, credibility, and 
access to premium niche markets (Daviron and Vagneron  2011  ) . When NGO-based 
standards are too stringent or cumbersome for TNCs, they might pursue multi-
stakeholder initiatives, wherein they can exert more power while still obtaining 
the credibility that comes from collaboration with various interest groups. The stiff 



183Sustainability Standards and Their Implications for Agroecology

contestation involved in such negotiations, however, could lead them to pursue 
other strategies. 

 The dif fi culty of categorizing standard-setting and certi fi cation strategies is 
evident in the case of the Forest Stewardship Council (FSC). Scholars have described 
the FSC as a nonpro fi t organization, a certi fi cation institution, a rule-making process, 
a system of rules for private governance, and a form of multi-stakeholder business 
regulation (Pattberg  2005  ) . Pattberg  (  2005  )  considers the FSC exemplary of global, 
private governance because it sets general and speci fi c standards, utilizes institu-
tionalized procedures to ensure compliance with and constant improvement of 
its rules, and regulates transnational space that differs from both national and inter-
national regulative systems. The FSC provides three types of standards: (1) global 
forest management standards that serve as the basis for the development of national 
and regional standards; (2) chain of custody standards proposing detailed rules 
along the production chain; and (3) standards for the accreditation of independent 
certi fi ers (Pattberg  2005  ) . 

 The implementation of FSC’s regulative output is achieved through three 
inter-related functions: certi fi cation, accreditation, and labeling. Certi fi cation is the 
process of verifying compliance with all three types of standards through validating 
standard implementation, issuing certi fi cation, and auditing to ensure continued 
compliance (Hatanaka and Busch  2008  ) . Certi fi cation programs can use processes 
either internal or external to the organization, but most programs favor the credibility 
offered by third-party certi fi cation. Although some public certi fi cation bodies do 
exist, most tend to be private organizations, and either NGOs or commercial  fi rms. 
The size of certi fi cation bodies can vary from a single individual to large organizations 
(Hatanaka and Busch  2008  ) . Accreditation is the process of endorsing organizations 
with certifying authority according to some pre-established criteria. Some accredi-
tation programs engage independent organizations in the process, seeking to limit 
interdependencies between those who create the standards and those who monitor 
compliance. Accreditation bodies include NGOs, government agencies, industry 
associations, or some combination of the three (Hatanaka and Busch  2008  ) . Labeling 
is the process of attaching an information-giving tag or marker to products or 
production chains (Pattberg  2005  ) . 

 The simple classi fi cation of the FSC as a “nonpro fi t NGO” approach implies a 
false notion of complete autonomy from business and state actors. The governing 
structure of the FSC includes equal membership from actors representing social, 
environmental, and economic interests. This unique multi-stakeholder arrangement 
has prevented capture by strong economic interests, but nevertheless entails 
some degree of in fl uence from corporate business  fi rms. Additionally, a range of 
governments have endorsed FSC certi fi cation and integrated FSC standards into 
national policies, signaling an increasing convergence between private and public 
governance (Pattberg  2005  ) . Forest Stewardship Council funding reveals another 
point of potential corporate in fl uence. Although the FSC has historically relied on 
nonpro fi t foundations such as the Ford Foundation, Rockefeller Brothers 
Foundation, MacArthur Foundation, and Wallace Global Fund for funding, the 
long-term viability of this model is questionable. Membership fees and accreditation 
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fees were a much smaller source of funds. In order to be  fi nancially sustainable, the 
FSC might require greater  pro fi t-orientation, a shift that could threaten its credibility 
and run counter to some of its fundamental principles (Pattberg  2005  ) . 

 Although con fi gurations of sustainability standards are constantly evolving 
and converging, a simple classi fi cation will be used to explain the dominant types 
of sustainable standards: private NGO, private corporation, multi-stakeholder, and 
roundtable. 

    2.1   Sustainability Standards from Non-governmental 
Organizations/Civil Society Organizations 

 Non-governmental organizations (NGOs) and civil society organizations (CSOs) 
are major players in the development of private sustainability governance. Under 
traditional state-based forms of regulation, NGOs attempted to achieve more 
socially, environmentally, and/or economically sustainable outcomes indirectly 
through in fl uencing the rule-makers. Non-governmental organizations have since 
shifted their efforts from in fl uencing the rule-makers to becoming the rule-makers. 

 NGO-based standards, certi fi cation systems, and eco-labels enjoy legitimacy 
because of their perceived objectivity. As non-pro fi t actors NGOs are seen as pro-
viding appropriate checks and balances that counteract the potential dominance of 
private for-pro fi t  fi rms. This confrontational strategy in the context of private 
regulation for sustainability, however, has been replaced by a more collaborative 
approach. NGOs are increasingly working in partnership with companies instead 
of campaigning against them. What would prompt NGOs to explore these new 
institutional arrangements? NGOs, as non-market actors, have struggled to exert 
in fl uence over wider public values and practices. Partnerships with private for-
pro fi t  fi rms, however, open possibilities of changing transnational markets through 
interjecting a sustainability agenda, an opportunity many NGOs  fi nd too tempting 
to pass up (Glasbergen  2011  ) . 

 Critics of NGO involvement in private regulation point out numerous dis-
advantages to NGO participation. Some interpret NGO involvement in private 
regulation to be a result of rent-seeking; desiring to capitalize on new opportunities 
for funding. Needing to secure long-term  fi nancial stability for private systems 
of rules as they grow in scale and scope, independent nonpro fi t agents must begin 
to operate like businesses and turn their issue-speci fi c knowledge of structure, 
procedures, and relevant players into a source of revenue. This business-orientation 
potentially compromises the foundational principles and original intentions of 
NGOs (Pattberg  2005  ) . Other critics point to the uneven dominance of Northern 
interests where NGOs enjoy institutional support from middle and upper class 
members. Yet NGO-based private governance has implications in the global South 
on local producers. The voice of these stakeholders is often assumed or not heard, 
resulting in an imbalance of power (Glasbergen  2011  ) .  
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    2.2   Sustainability Standards from Private Corporations 

 Private actors are assuming pivotal regulatory roles once considered the prerogative 
of state actors. Alongside traditional state agency regulation, alternative forms of 
regulation are emerging, including self-regulation, co-regulation, management-based 
regulation, and other private forms of governance that encompass a wide variety of 
instruments such as voluntary and cooperative agreements, codes of conduct, corporate 
reporting and accounting, and self-auditing. For example, food industry retailers have 
become strategic actors in the governance of the global food system by formulating 
governance institutions such as private standards, corporate social responsibility 
initiatives (CSR), and public-private or private-private partnerships (PPPs). They have 
become rule-setters instead of rule-takers (Fuchs et al.  2011  ) . Private regulatory 
initiatives can be categorized as retailer dominated, equal partnership arrangements 
between retailers and producers, and multi-stakeholder initiatives (Fuchs et al. 
 2011  ) . Table  2  explains several con fi gurations of private standards and certi fi cation 
initiatives in the retail food industry.  

 In an era of global economic market exchanges, private corporate actors such as 
transnational corporations (TNCs) and large retailers recognize the importance of 
preserving their reputation and protecting their market positions by becoming 
active participants in private governance mechanisms such as sustainability standards, 
certi fi cation, and eco-labeling (Glasbergen  2011  ) . These private  fi rms, not wanting 
to adopt the more rigorous and stringent standards offered by NGOs and multi-
stakeholder collaborations, choose instead to devise their own sustainability standards, 
certi fi  cation processes, and labeling procedures. Although they may borrow heavily 
from the guidelines established by sectoral codes of conduct, they rarely undergo 
the scrutiny of third-party veri fi cation (Giovannucci and Ponte  2005  ) . Individually, 
or in strategic groups, private  fi rms develop sustainability standards that  fi t their 
business needs. 

 Private standards created by TNCs and large retailers are perceived to be 
diluted and weakened versions of existing sustainability standards. The weakness 
of these guidelines lies not only in their content, but also in their veri fi cation 
methods. Proponents see these efforts as stepping stones toward more sustainable 
practices by  fi rms that are yet unable to meet the stringent guidelines of other 
sustainability standards and certi fi cation schemes. Critics, on the other hand, view 
these schemes as deceptive marketing ploys aimed at communicating a sustain-
ability ethic to buyers and consumers without taking clear steps to promote and 
assure sustainable practices. Furthermore, the market dominance of these  fi rms 
threatens to undermine wider consumer demand for more rigorous standards, and 
instead promote the acceptance of weak, cosmetic standards (Giovannucci and 
Ponte  2005  ) . 

 Despite potential bene fi ts, TNCs and large retailers assume large risks when 
developing and implementing private standards and internal certi fi cation. The  fi rm’s 
reputation and the credibility of the standard system are prone to attack when 
minimalized safeguards fail and unsafe or unsustainable products and production 
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processes are made public. What appears to be an advantageous certi fi cation 
system with huge bene fi ts and low costs can prove dangerously short-sighted. While 
rigorous oversight from third-party auditors may not result in perfect compliance, it 
nevertheless encourages a reduction in unethical behavior, thus reducing risk to 
the private  fi rm. Furthermore, private corporations or retailers often undermine the 
credibility of their own systems of standards by failing to incorporate an adequate 
range of stakeholders in the development of criteria for sustainability standards 
systems (Giovannucci and Ponte  2005  ) . 

 The legitimacy of private corporation-based sustainability standards has been 
questioned. Public, state-based regulation gains legitimacy from decision-making 
taken through democratically-elected representatives by the general public to uphold 
the common good and include all relevant interests. While internal accountability 
for corporate  fi rms is ensured through hierarchal relationships relating back to 
stockholders, external accountability is more dif fi cult, if not impossible, to achieve 
in private governance arrangements, where corporate decisions are not effectible 
by those whom they affect (Fuchs et al.  2011  ) . Therefore, private corporation 
sustainability standards lack democratic legitimacy on the grounds of limited or 
non-existent participation by affected stakeholders like civil society actors, indi-
genous communities, and small-scale farmers and  fi shermen. Limited participation 
by stakeholders decreases transparency, which is evidenced by less open processes, 
limited issue coverage, voluntary information provision, and self-reporting (Fuchs 
et al.  2011  ) . While some positive outcomes on food safety, food quality, and 
environmental quality result from retailer-dominated standards and certi fi cation 
systems, the lack of participation, transparency, and accountability has had negative 
consequences, including the marginalization of millions of small-scale farmers in 
developing countries (Fuchs et al.  2011  ) . 

 Business-to-business standards (B2B) have grown increasingly common in 
regulating the relationship between retailers and suppliers, ensuring compliance with 
national regulations, and limiting exposure to liability claims (Neilson and Pritchard 
 2009 ). For example, under increased activist scrutiny for the labor practices of their 
suppliers in developing nations, brands like Nike®, Adidas®, and The Gap® have 
developed internal monitoring programs to assure compliance with social sustain-
ability criteria in the garment and footwear sector (Bartley  2010  ) . These brands 
likely chose internal standards over third-party standards because their brands 
are reputable and individualized enough to make investments in brand reputation 
more cost-effective than buying into an external symbol of sustainable practice. 
Furthermore, these retailers are able to monitor compliance more directly due to their 
geographic and positional closeness in the supply-chain. Some suggest that this 
arrangement of internal regulation may, in fact, be more effective than the third-party 
auditing that exists in other types of certi fi cation schemes (Bartley  2010  ) . Other 
observers fear that the transition from business-to-consumer to business-to-business 
standards signi fi es and allows for further weakening of sustainable standards 
(Daviron and Vagneron  2011  ) .  
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    2.3   Sustainability Standards from Multi-Stakeholder 
Collaborations 

 Multi-stakeholder collaborations in standard-setting began in the early 1990s with 
the Forest Stewardship Council (FSC), and have proliferated with increasing speed 
since the mid-2000s. After beginning as multi-sectoral initiatives, they now tend 
to represent crop-speci fi c standard-setting (Daviron and Vagneron  2011  ) . Various 
stakeholders participate in these initiatives. For example, Table  3  lists stakeholders in 
biomass certi fi cation. The various stakeholders represent different interests, agendas, 
and roles that contribute to the unique nature of multi-stakeholder initiatives. 
A summary of potential roles is listed in Table  4 .   

 Multi-stakeholder partnerships represent unique arrangements in private sus-
tainability standard-setting because they combine various non-state actors that are 
typically perceived as antagonistic. The relationship between businesses and NGOs, 
and between the commercial sector and civil society, has historically been steeped in 
tension and con fl icting interests. The combination of market logic and civil society, 
therefore, makes multi-stakeholder collaborations particularly novel arrangements 
(Pattberg  2004  ) . Four posited criteria for a “private environmental governance 
institution” are ful fi lled in multi-stakeholder partnerships: (1) intention to regulate 
a speci fi c environmental or social issue by voluntary norms and rules, including 
management standards, codes of conduct, and labels, (2) self-organized networking 
of at least two transnational private actors, (3) representation of both pro fi t and 
non-pro fi t logic, and (4) institutional stability over time (Pattberg  2004  ) . 

   Table 3    Stakeholder groups and interests in certi fi cation   

 Stakeholders  Interests in biomass certi fi cation 

 National Governments and Transnational 
Organizations 

 Policy instrument to promote sustainable 
management and sustainable consumption 
pattern; information for policy making 

 Intergovernmental Organizations  Neutral forum for negotiations between all kinds of 
stakeholders (particularly countries) 

 Companies (producers, trade, industry)  Instrument for environmental marketing, risk 
management and market access, control of origin 
and quality of raw materials, products or services, 
information for optimization of production 
processes, allows for product differentiation 

 NGOs  Information on the impacts of products, provides 
information whether the product meets quality or 
technical standards, promote sustainable 
management 

 International Bodies and Initiatives  Promote sustainable management and sustainable 
consumption pattern, information for policy 
consultancy and collaboration 

  Modi fi ed from van Dam et al.  (  2010  )   
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   Table 4    Overview of possible roles of stakeholder groups in the development of biomass 
certi fi cation   

 Stakeholders  Possible roles 

 International bodies  Assist in developing international framework conditions or agreements 
for bioenergy 

 Initiate debate about the role of the WTO in biomass certi fi cation 
 Coordinating role in stakeholder debates from various stakeholder 

groups 
 Support to promote sustainable biomass ( fi nancially, expertise, sharing 

knowledge) 
 Regional bodies  Policy or legal framework on biomass certi fi cation at a regional level, 

integrating standards certi fi cation system into regional policy 
 Promoting coherence of national policies at a regional level 
 Re fi ne standards to local and regional conditions, further speci fi cation 

of setting biomass standards 
 Support for building expertise to implement biomass certi fi cation 

systems 
 Provide speci fi c assistance to developing countries 

 Government bodies  Policy framework for biomass certi fi cation, setting biomass minimum 
standards possible with more extended set of private standards 

 Policy measures (subsidies, regulations) to promote sustainable 
biomass 

 Support for building expertise in implementing biomass certi fi cation 
systems 

 Provide speci fi c assistance to developing countries 
 Companies  Key activities with the focus of initiatives depending on interests of the 

company 
 Build experience in certi fi cation through (pilot) studies over the 

complete biomass chain, gradual learning and expansion of system 
over time 

 Promote coordination and cooperation between companies on developing 
certi fi cation systems, e.g. energy companies in Europe may stimulate 
coherence in the development of biomass certi fi cation systems, at 
least on a regional level, and form a strong incentive to other 
producers in the world 

 Technical improvements of biomass related products 
 Financial assistance (especially for the banking sector) 

 NGOs  Keep watch over the reliability of the system in development 
 Represent and involve the less powerful in discussions on biomass 

certi fi cation 
 Build experience through pilot studies and work in the  fi eld, mainly on 

the biomass production side 
 Trigger the discussion of proposals by developing principles and 

pathways for the implementation of biomass certi fi cation systems 
 Roundtables  Facilitate discussions on biomass certi fi cation among stakeholder 

groups, at this time mainly for biomass production 
 Promote initiatives on biomass certi fi cation ( via  biomass production) in 

coordination with other initiators in biomass certi fi cation systems 
 Implement pilot studies 

  Modi fi ed from van Dam et al.  (  2010  )   
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 The conglomeration of diverse interests found within multi-stakeholder partner-
ships brings legitimacy to the sustainability standards, certi fi cation procedures, 
and eco-labeling that result from these negotiations. For example, the global 4C 
project initiated by the Deutsche Gesellschaft für Internationale Zusammenarbeit 
(formerly the GTZ, now the GIZ), the German international development agency, 
included various Multinational Corportations (MNCs), NGOs, traders, roasters, and 
coffee producers and associations as a way of building legitimacy into the process 
of developing global sustainability standards for the coffee industry (Manning 
and von Hagen  2010  ) . Not only was legitimacy secured, but chances of successful 
implementation were enhanced by representing all key players in the coffee 
commodity-chain. Embedding multiple actors into the collaborative process was not 
easy. Trust was built through local development projects where low-risk institutional 
partnerships established the  fi rst steps toward a growing global project network. 
These project-based relationships established common ground among various actors 
and promoted opportunities to work toward similar goals. A global-scale develop-
ment project eventually emerged with the desire to create sustainability standards to 
govern products and production processes along the commodity-chain (Manning 
and von Hagen  2010  ) . Multi-stakeholder initiatives are inherently vulnerable, as the 
long-term effectiveness of these partnerships relies on long-term shared notions of 
common goals and shared understanding of how to adapt the private governance 
system to new technologies and ongoing environmental change (Manning and 
von Hagen  2010  ) . 

 Multi-stakeholder standards and certi fi cation schemes have taken hold to varying 
degrees around the world. The case studies of Bartley  (  2010  )  on the forestry and 
garment industries in Indonesia challenge the notion that multi-stakeholder systems 
become prominent forms of production governance under conditions of industry-wide 
or  fi rm-speci fi c controversy and export dependence. Although these are important 
factors, he claims that international certi fi cation efforts can be symbolically important 
but practically limited in certain political economy contexts in developing nations, 
thus impacting the prominence of certi fi cation systems.  

    2.4   Roundtables 

 Roundtables are a type of multi-stakeholder partnership for sustainability standard-
setting that has gained prominence in recent years. As a speci fi c form of private 
governance, such collaborations focus on improving sustainability within one 
speci fi c commodity-chain or sector. As with other multi-stakeholder partnerships, 
roundtables include actors from private businesses as well as NGOs. Representatives 
from government agencies might participate by consulting and observing, but have 
no decision-making role. Roundtables go beyond merely creating niche markets and 
instead aim to transform entire commodity-chains toward more sustainable practices. 
The current generation of roundtables – such as Roundtable on Sustainable Palm 
Oil (RSPO), Round Table for Responsible Soy (RTRS), Better Cotton Initiative 
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(BCI), Better Sugarcane Initiative (BSI) and Round Table for Sustainable Biofuels 
(RSB) – trace their conceptual origins to the multi-stakeholder initiatives of the 
forest and marine stewardship councils (FSC and MSC) (Schouten and Glasbergen 
 2011  ) . Roundtables connect commodity-chain actors from around the globe. These 
actors come from diverse locations, occupy various roles within the commodity-chain, 
and hold different belief systems regarding sustainability. The legitimacy of their 
collective actions is based on the justi fi cation for why they are the right actors to 
govern the commodity-chain, and the creation of a common understanding about what 
and how they desire to govern (Schouten and Glasbergen  2011  ) . The establishment 
of shared goals and common activities are the basis for the working relationship. 

 The Roundtable on Sustainable Palm Oil is a prominent example of this type 
of private governance for sustainability standard-setting. The RSPO set the trend 
for the creation of other commodity-speci fi c roundtables. The World Wide Fund for 
Nature and Unilever, a company spanning production in the Global South and 
consumption in the Global North, initiated the RSPO in the European context 
(Schouten and Glasbergen  2011  ) .  

    2.5   Sustainability and Palm Oil 

 The palm oil industry has been subject to extensive criticism in terms of its environ-
mental and social impacts, as traditional production systems around the world 
have been converted to palm oil plantations, making palm oil the most widely used 
vegetable oil in the world (World Bank  2011  ) . The Roundtable on Sustainable 
Palm Oil was organized in 2004 by the CSO World Wildlife Fund and sectors of the 
palm oil industry to respond to the increasing concern around this massive conversion 
of landscape and lifescape. Its purpose is to de fi ne the principles and criteria of 
sustainable palm oil production as well as a certi fi cation process. The RSPO certi fi -
cation process has been negotiated between CSOs, national governments, and private 
 fi rms. It involves principles and criteria for growers and supply-chain certi fi cation 
for manufacturers and retailers. Included in those principles is Free, Prior and 
Informed Consent (FPIConsent), which is to insure that indigenous peoples collec-
tively agree to the transformation of their land. A number of major brands, including 
Kellogg’s™, McDonald’s™ and KFC™ announced in 2011 that they will use only 
RSPO-certi fi ed sustainable palm oil in the future. However, many indigenous groups 
and Community Based Organizations felt these standards were weakly enforced. 

 These negotiations and the resulting third-party certi fi cation have not resolved 
the social and environmental issues revolving around land use, and in fact have 
disadvantaged indigenous peoples in such places as Indonesia (Silva Castañeda 
 2012  ) . Indigenous peoples, in particular, are disadvantaged by certi fi cation standards 
that make ancestral land-claims extremely dif fi cult to document using industrialized 
standards of proof as opposed to local knowledge. The Union of Concerned 
Scientists (a CBO) has addressed the issue of the strength of palm oil sustainability 
standards in terms of deforestation (Boucher  2011  ) . In early 2011, the World Bank 
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Group, which had suspended  fi nancing for palm oil plantations, conducted an open 
consultation after an audit of the IFC’s investments and extensive papers on the social 
and environmental impacts of oil palm plantations. The  fi nal document, adopted by 
the Bank board, was released in March 2011. A number of CBOs, including the 
Forest Peoples Programme, Oxfam, Greenpeace and World Resources Institute, 
raised concerns despite the improvements in the new standards. The policy would 
discourage but still allow the takeover of indigenous peoples’ and local communities 
lands without their Free, Prior and Informed Consent. The policy has weaker 
provisions on the clearance of peatlands and forests than industry best practice. 
“The policy is also still unclear about how implementation will be monitored and 
evaluated. Nor are the IFC and World Bank offering to make reparations for harm 
caused by previous investments, something indigenous peoples and local communi-
ties in Indonesia have strongly demanded” (Forest Peoples Programme  2011  ) . 

 As with many sustainability standards that involve resources on indigenous land, 
the new strategy refers only to Free, Prior and Informed  Consultation , despite 
continuing demands from indigenous peoples that only by adopting Free, Prior and 
Informed (FPI)  Consent  will fair and non-coercive negotiations between investors and 
affected communities be possible. The strategy argues that FPIConsent is currently 
under consideration in the ongoing formulation of the IFC Performance Standards 
strategy, and cannot be part of the palm oil strategy until this process is completed. 
Norman Jiwan of the Indonesian NGO SawitWatch points out that “the IFC is a mem-
ber of the RSPO, which recognizes FPIConsent, but the new strategy refers only to 
FPIConsultation. This is effectively a breach of the RSPO code of conduct by the IFC, 
and means there will be far less incentive for IFC-backed companies to comply with 
the principles and criteria of FPIConsent” (Bretton Woods Project  2011  ) . The dif fi culties 
of enforcement and the willingness of some signers of the RSPO to deviate from the 
principles and criteria undermine the legitimacy of these sustainability standards, despite 
the massive efforts that have been put into developing them. 

 The implementation of RSPO standards has been fraught with challenges. 
The RSPO’s approach is pragmatic, as the diversity of actors and divergence of 
interests has necessitated a gradual, step-by-step approach to implementing change. 
Tensions exist between developing country producers and developed country proces-
sors and retailers. Where standard-less market channels are still available, producers 
see no need to implement the very sustainability standards that they helped design 
as part of the RSPO process. NGOs criticize the pragmatic, stepwise approach 
and argue for more fundamental discussions regarding sustainability (Schouten and 
Glasbergen  2011  ) . The legality and legitimacy of the RSPO is dependent on the 
inclusion of a wide variety of stakeholders and consensus-based decision-making. 
However, pragmatic compromises often lead to a perceived undermining of the 
principles of sustainability. The resulting sustainability standards are less stringent. 
When NGOs feel like the key tenants of sustainability have been excluded, they 
refuse to endorse the standard, hence decreasing its legitimacy. This, in turn, 
compromises the legitimacy of the RSPO standard in the eyes of concerned external 
observers and the public (Schouten and Glasbergen  2011  ) . Table  5  shows the 
timeline for the RSPO.  
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 Although roundtables do not involve state actors in decision-making processes, 
states play a key role in providing incentives for roundtable standard and certi fi cation 
adoption. For example, the Dutch government presented a manifesto, signed by all 
the suppliers and purchasers of palm oil, to trade only RSPO-certi fi ed palm oil in 
The Netherlands by 2015. State promotion signals the growing market acceptance 
of certi fi cation schemes, creating further synergies in trade that could lead to great 
sustainability outcomes (Ackrill and Kay  2011  ) .  

    2.6   Impact of Different Types of Certi fi cation: 
First-Party, Second-Party, Third-Party 

 Unlike private governance institutions, certi fi cation institutions are not classi fi ed 
according to the actors and interests involved, but to a more instrumental approach 
to ensuring veri fi cation. The implementation of sustainability standards (as voluntary 
norms and rules) are veri fi ed through three ideal types of certi fi cation (reporting 
and monitoring mechanisms):  fi rst-party, second-party, and third-party. In  fi rst-
party certi fi cation (also called self-assessment or self-reporting), the organization 
internally generates, monitors, and reports compliance to rules. In second-party 
certi fi cation (also called joint assessment or co-reporting),  fi rms and organizations 
work together to generate, monitor, and report compliance to rules that govern their 

   Table 5    Timeline of the Roundtable for Sustainable Palm Oil (RSPO)   

 Year  Major event 

 2001  Internal discussions at WWF about palm oil 
 2002  WWF hires consultant to explore possibilities for a more sustainable palm oil industry 

 Preparatory meeting with European companies 
 Unilever and WWF meeting in Switzerland 

 2003  First meeting of the Organizing Committee 
 Second meeting of the Organizing Committee 
 First Roundtable on Sustainable Palm Oil RT1 
 Working group meeting 
 Third meeting of the Organizing Committee 

 2004  Fourth meeting of the Organizing Committee 
 Formal establishment of the RSPO 
 Establishment of the secretariat in Kuala Lumpur 
 Second Roundtable RT2 

 2005  Third Roundtable RT3: Principles and Criteria Launched 
 2006  Fourth Roundtable RT4 
 2007  Fifth Roundtable RT5: Certi fi cation System Launched 
 2008  Sixth Roundtable RT6 

 First shipment of Certi fi ed Palm Oil arrives in Rotterdam 
 2009  Seventh Roundtable RT7 

  Modi fi ed from Schouten and Glasbergen  (  2011  )   
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own operations. Third-party certi fi cation (also called independent assessment or 
independent reporting) involves parties independent of  fi rms and organizations 
that set, monitor, and report compliance to standards (Pattberg  2004  ) . The rules set 
by multi-stakeholder partnerships not only create standards regarding products and 
processes, but also de fi ne who accounts for compliance with management standards, 
codes of conduct, or labeling (Pattberg  2005  ) . Third-party certi fi cation has pro-
liferated rapidly because it is perceived as being more credible than  fi rst-party and 
second-party certi fi cation (Linton  2005  ) . Hatanaka and Busch  (  2008  )  claim that 
third-party certi fi cation bene fi ts from the independence of certi fi cation bodies and 
accreditation bodies, a complex oversight system, and a built-in structure of multi-
ple audits both hierarchically and horizontally. 

 Sustainability standards depend on (1) who sets the standards, and (2) who is the 
certi fi er to be sure they are followed. In the case of the Sustainability Consortium, 
Walmart™ took the lead in putting both into place.  

    2.7   Walmart™ Sustainability Index 

 While the RSPO and the World Bank involved multiple stakeholders and iterative 
negotiations to derive sustainability standards, Walmart™ developed theirs from 
“customer demand” (Walmart Corporate  2011  ) . Prior to this effort, Walmart™ had 
been a subject of criticism from CSOs involved in both environmental and social 
justice issues, which might have been the customers (or determined non-customers, 
Kummer  2010  )  making the demands. At the same time, they put together a 
Sustainability Consortium, including academics (Arizona State University and the 
University of Arkansas who serve as staff and other academic partners) and con-
sumer product companies (Sustainability Consortium  2011  ) . 

 The Supplier Sustainability Assessment Walmart™ developed incorporates 
energy and climate, material ef fi ciency, nature and resource, and people and com-
munity. For each of these, they attempt to develop transparent measurements that 
will help them “reward suppliers for innovative, affordable products that are more 
sustainable for people and the planet.” Each supplier answers each of the following 
questions:

    1.    Have you measured and taken steps to reduce your corporate greenhouse gas 
emissions? (Y/N)  

    2.    Have you opted to report your greenhouse gas emissions and climate change 
strategy to the Carbon Disclosure Project (CDP)? (Y/N)  

    3.    What are your total annual greenhouse gas emissions in the most recent year 
measured? (Enter total metric tons CO 

2
 e, e.g. CDP 2009 Questionnaire, 

Questions 7–11, Scope 1 and 2 emissions)  
    4.    Have you set publicly available greenhouse gas reduction targets? If yes, what 

are those targets? (Enter total metric tons and target date, e.g. CDP 2009 
Questionnaire, Question 23)  
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      Scores will be automatically calculated based on participation in the Packaging 
Scorecard in addition to the following:  

    5.    If measured, please report total amount of solid waste generated from the facilities 
that produce your product(s) for Walmart™ for the most recent year measured. 
(Enter total lbs)  

    6.    Have you set publicly available solid waste reduction targets? If yes, what are 
those targets? (Enter total lbs and target date)  

    7.    If measured, please report total water use from the facilities that produce 
your product(s) for Walmart™ for the most recent year measured. (Enter total 
gallons)  

    8.    Have you set publicly available water use reduction targets? If yes, what are 
those targets? (Enter total gallons and target date)  

    9.    Have you established publicly available sustainability purchasing guidelines for 
your direct suppliers that address issues such as environmental compliance, 
employment practices, and product/ingredient safety? (Y/N)  

    10.    Have you obtained third-party certi fi cations for any of the products that you sell 
to Walmart™? If so, from the list of certi fi cations below, please select those for 
which any of your products are, or utilize materials that are, currently certi fi ed.  

    11.    Do you know the location of 100% of the facilities that produce your 
product(s)? (Y/N)  

    12.    Before beginning a business relationship with a manufacturing facility, do you 
evaluate their quality of production and capacity for production? (Y/N)  

    13.    Do you have a process for managing social compliance at the manufacturing 
level? (Y/N)  

    14.    Do you work with your supply base to resolve issues found during social 
compliance evaluations and also document speci fi c corrections and improve-
ments? (Y/N)  

    15.    Do you invest in community development activities in the markets you source 
from and/or operate within? (Y/N)     

 Clearly, the suppliers are large  fi rms with excellent accounting procedures. 
The members of the Sustainability Consortium meet those criteria. Their guidelines 
explain the reasons for each item in terms of how it adds to sustainability and 
how to gather the necessary data. The scoring procedure is very transparent. They 
are particularly interested in third-party certi fi cation that is part of the value-chain 
of each supplier. The Sustainability Consortium is developing life-cycle analysis 
into the accounting procedures to integrate the four components of sustainability, 
although life-cycle analysis is a bit weak on the people and community part of 
the system. 

 Smaller-scale suppliers, particularly those that provide the local food that 
Walmart™ features, are pleased with the opportunity to sell local products to the 
local branch of the conglomerate. However, most farmers realize that Walmart™ 
seeks to sell products as cheaply as possible, thus leading to thin pro fi t margins for 
producers (Brasher  2010  ) . However, these standards have great power to move the 
industry toward increased sustainability, if not family farms or community prosperity 
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(Vandenbergh  2007  ) . The report by the National Research Council was cautiously 
optimistic about the positive impacts of the Walmart™ Sustainability Standards 
 (  2010  )  on the environment.  

    2.8   State and Private Sustainability Standards 

 Much scholarly debate focuses on the changing role of the state with the emergence 
and proliferation of private governance for sustainability. The ability of the state 
is called into question by the complexity of regulating diverse, geographically 
expansive, global markets. In a system of checks and balances within a constitu-
tional state, the state designs a framework in which private activities, including 
private governance, are legitimately regulated with a system of rules, enforcement, 
and sanctions. Private governance and certi fi cation systems denote law-making that 
occurs outside of the realm of states. Who then, supplies the system of checks 
and balances? In what ways is the state limited in its ability to regulate private 
governance? Some critically associate private standards with neoliberal market 
dominance and a weakening of the state. Others claim that private standards neither 
bypass nor trump the state, but through various rules and actors, intersect with the 
state in novel ways (Bartley  2010  ) . 

 The role of the state regarding private standards has been conceptualized 
as “meta-governance,” which is de fi ned generally as “the organization of self-
organization” or the “regulation of self-regulation” (Glasbergen  2011 ; Hatanaka 
and Busch  2008  ) . Meta-governance describes a new type of interaction between 
classic governmental rule systems and private regulation. Meta-governance is 
proposed as a solution that restores the state as an important player in the oversight, 
steering, and coordination of governance arrangements. In a position of “regulating 
self-regulation,” governments must maintain “the ability to set the agenda by 
de fi ning the key issues and terms of debate; determine what interests or stakeholders 
are involved; allocate resources (including information) to the network; and decide 
on how much power or authority is to be shared with non-government parties and 
how this relationship is to be managed” (Glasbergen  2011 :194). 

 The concept of meta-governance has been challenged, however, by those who 
argue against the ability of state-centric regulation models to adequately promote 
sustainability outcomes. For example, Glasbergen  (  2011  )  notes four problems 
with the meta-governance position: (1) the problems are too complex to make 
state-centric solutions likely, (2) the emergence of central sustainability parameters 
will be unlikely without supranational authority, (3) no state can restrict or prevent 
the emergence of regulations based on private initiative, and (4) it is doubtful 
whether private governance arrangements are always self-serving. Others would 
argue that the “discursive power” of private regulations marks a two-way, mutually 
in fl uencing relationship with the state. States may affect the context in which 
private standards operate, but private standards shape and disseminate politically 



197Sustainability Standards and Their Implications for Agroecology

relevant values and norms, thus affecting the behavior of states and other political 
actors (Glasbergen  2011  ) . 

 The role between state and private governance has also been conceptualized as 
a new form of social contract whereby states provide a basic level of guarantee, 
while private parties work out the details of agreements (Giovannucci and Ponte 
 2005  ) . Some private regulations can only be effectively implemented when strong 
governmental regulation in complementary areas is exercised as well. For example, 
standards on sustainable forestry will only have the potential of success if govern-
ments provide strong legislation and enforcement to  fi ght illegal logging (Glasbergen 
 2011  ) . The state, therefore, continues to display power as an enabler, legitimizer, 
public monitor, and in fl uential buyer of sustainability standards (Overdevest  2009  ) . 
Therefore, many continue to argue for an increasingly active role of the government 
in governance, especially in combining innovatively, or intervening selectively, 
where market solutions are insuf fi cient (Hatanaka and Busch  2008  ) .  

    2.9   “Orchestration De fi cit” of Having 
a Multiplicity of Standards 

 The proliferation of sustainability standards created by various actors such as NGOs, 
corporations, and multi-stakeholder partnerships creates great fragmentation of 
standards and frequent disharmony with state standards, leading to an “orchestration 
de fi cit” (Glasbergen  2011 ; Henson and Reardon  2005  ) . The dynamic co-evolution 
of private and public standards raises questions regarding the future of sustainability 
standards. Will private standards develop more rapidly and thoroughly so as to be 
differentiated from public standards? Will public and private standards begin to 
converge? Will time lead to greater harmonization between standards? The outcomes 
of sustainability standards proliferation are still uncertain. Will standards order with 
one another in a kind of hierarchy, complement each other, pile up on each other, or 
even replace each other (Glasbergen  2011  ) ? 

 Fragmentation occurs when multiple (often competing) regulations address similar 
issues in different ways within the same sector. Standards proposed by NGOs, 
business, and the state may have more or less different goals and different means of 
achieving those goals. As a result, con fl icting standards create inef fi ciencies and poor 
performance when products move through the commodity-chain, cross jurisdictional 
boundaries, and require integration between various actors. The excessive multiplicity 
and fragmentation of standards complicates global governance. Dozens of voluntary, 
 ad hoc  certi fi cation schemes compete and work alongside each other as well as state 
initiated policies in the same economic sector, sometimes complementing each 
other and sometimes con fl icting with each other. The amalgamation of regulation 
generally lacks strategic linkages and reinforcing mechanisms between private 
and public governance. The state is often called upon to  fi x these disjunctions by 
creating forms of meta-governance, although forms of meta-governance can, and 
may need to, arise from the private sector as well (Glasbergen  2011  ) .   
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    3   Values and Norms: What Criteria Are Used 
for Sustainability Standards and Indicators? 

    3.1   General Thoughts 

 Sustainability standards cover a large range of economic, social, and environmental 
criteria. The criteria used within a speci fi c certi fi cation system relate to various 
aspects of sustainability. For example, forest sustainability schemes might include 
criteria addressing environmental preservation, labor relations, occupational health 
and safety, resource use rights, fair employment, extent of forest resources, forest 
health and vitality, productive functions of forests, biological diversity, protective 
functions of forests, socio-economic bene fi ts and needs, and legal, policy and insti-
tutional frameworks (Rametsteiner and Simula  2003  ) . Of the three general aspects 
of sustainability (economic, social, and environmental), the social dimension, such 
as issues of worker welfare and impacts on local communities, receives the least 
attention (Markevičius et al.  2010 ; Fuchs et al.  2011  ) . 

 Different standards certi fi cation systems may have similar goals but utilize 
different means to achieve those goals. For example, the Forest Stewardship Council 
(FSC) and the Programme for the Endorsement of Forest Certi fi cation (PEFC) both 
have goals of preferring natural regeneration, not engaging in clear-cutting harvest, 
increasing dead wood and ecologically valuable trees, banning fertilizers and pesti-
cides, and protecting biotopes, water, and soil. However, rules differ between the PEFC 
and the FSC for certifying wood from timber plantations, as the FSC markets this wood 
with the same label as wood from natural forests (Rametsteiner and Simula  2003  ) . 
Furthermore, certain goals (such as greenhouse gas balance and land use change) 
regarding the three dimensions of sustainability may lack easily measurable criteria 
that can be used as veri fi able standards (Markevičius et al.  2010  ) . Table  6  provides 
examples of potential social, economic, and environmental criteria proposed by 
Markevičius et al.  (  2010  )  for the development of biofuel standards. Table  7  pro-
vides examples of social, economic, ecological, and general criteria proposed by 
Lewandowski and Faaij  (  2006  )  for the development of biomass/bioenergy standards.     

   Table 6    Potential social, economic, and environmental criteria for liquid biofuels   

 Crit. No.  Criterion name  Criterion explanation 

 1  Compliance with laws  Complies with all applicable laws and internal 
regulations like certi fi cation principles, countering 
bribery 

 2  Food security  Enough land locally available for food production, 
preference of marginal sites for energy crops 

 3  Land available for other 
human activities 

 Enough land locally available for housing, energy 
(e.g.  fi rewood), recreation, and other resource 
supplies 

 4  Participation  Stakeholders included in decision-making; facilitation 
of self-determination of stakeholders 

(continued)
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 Crit. No.  Criterion name  Criterion explanation 

 5  Cultural acceptability  Consider spiritual values, local knowledge 
 6  Social cohesion  Migration and resettlement, wealth distribution, fair 

wages, intergenerational equity, charity 
 7  Respect for human rights  Health services, liberty rights, security, education 
 8  Working conditions of 

workers 
 Worker health, work hours, safety, liability regulations, 

exclusion of child labor 
 9  Respecting minorities  Recognition of indigenous peoples’ rights, gender issues 
 10  Standard of living  Public service support, access to energy services 

(e.g., electricity lifeline tariffs) 
 11  Property rights and rights 

of use 
 Land and resource tenure, dependencies on foreign 

sources (e.g.,  fi nancial investments, knowledge), fair 
and equal division of proceeds, customary rights 

 12  Planning  Stating clear objectives, a management plan is written, 
implemented, and updated as necessary 

 13  Monitoring of criteria 
performance 

 Monitoring systems in place for all criteria 
(e.g., leakage or additionality in GHG accounting) 

 14  Visual impacts  Visual effects of construction and feedstocks on the 
landscape 

 15  Noise impacts  Noise from production, transportation and conversion 
processes 

 16  Employment generation  Number of jobs created, quality of jobs created 
 17  Microeconomic 

sustainability 
 Cost-ef fi ciency including startup costs, internal rate 

of return, net present value, payback period 
 18  Macroeconomic 

sustainability 
 Trade balances, foreign investments,  fi nancial  fl ows 

across project boundary, changes in overall 
productivity, ‘economic development’ 

 19  Economic stability  Project lifetime, degree to which applied technology 
and operational aspects are proven,  fl exibility 
to changes in demand and supply, product 
diversi fi cation 

 20  Capacity to adapt to 
environmental hazards 
and climate change 

 Diversi fi cation of feedstocks, available knowledge 
on site demand of feedstocks 

 21  Energy balance  Conversion ef fi ciencies, energy return on investment, 
energy return per hectare 

 22  Natural resource ef fi ciency  Ef fi cient use of resources at all stages of the system 
 23  Species protection  Protection of rare, threatened, or endangered species 
 24  Ecosystems protection  Safeguarding protected, threatened, representative, or 

other valuable ecosystems (e.g., forests), protecting 
internal energy  fl uxes/metabolism 

 25  Ecosystem connectivity  Preventing land fragmentation (e.g., presence 
of wildlife corridors) 

 26  Crop diversity  Impacts and risks associated with monocultures: 
impacts on landscape and wildlife and susceptibility 
to catastrophic failure 

 27  Exotic species applications  Protection of exotic species 
 28  Use of genetically modi fi ed 

organisms 
 Compliance with law, avoid risk to other land uses 

(continued)

Table 6 (continued)
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 Crit. No.  Criterion name  Criterion explanation 

 29  Use of chemicals, pest 
control, 
and fertilizer 

 Insecticides, herbicides, chemicals in the conversion 
process, impacts on surrounding environment 

 30  Soil protection  Impacts on soil fertility: nutrient cycling, rooting 
depth, organic matter, water-holding capacity, 
erosion 

 31  Land use change  Impacts of land conversion on energy  fl uxes, radiation 
balance, roughness of land cover, biochemical 
 fl uxes, hydrological cycles 

 32  Water management  Surface and groundwater impacts, riparian buffers, 
irrigation and cooling cycles and waste water 
management 

 33  Waste management  Disposal of ashes, sewage, hazardous/contaminated 
solid and liquid material 

 34  Greenhouse gas balance  GHG-balance of system covering CO 
2
 , CH 

4
 , O 

3
 , NO 

2
 , 

H 
2
 O 

 35  Potentially hazardous 
atmospheric emissions 
other than greenhouse 
gases 

 Emissions of SO 
x
 , CO, NO 

x
 , and particulates 

  Modi fi ed from Markevičius et al.  (  2010  )   

Table 6 (continued)

   Table 7    Criteria for sustainable biomass production and trading   

 Areas of concern  Criteria 

 Social criteria labor 
conditions 

 Freedom of association and collective bargaining 
 Prohibition of forced labor 
 Prohibition of discrimination 
 Least minimum wages 
 No illegal overtime 
 Equal pay for equal work 
 Regulations to protect the rights of pregnant women and 

breastfeeding mothers 

 Protection of human safety 
and health 

 Protection and promotion of human health 
 Farmers, workers, etc., are not unnecessarily exposed to hazardous 

substances or risk of injury 
 Safe and healthy work environment: machine and body 

protection, suf fi cient lighting, adequate indoor temperature, 
 fi re drills 

 Availability of documented routines and instructions on how to 
prevent and handle possible near-accidents and accidents 

 Performance and documentation of training all co-workers; 
training ensures that all co-workers are able to perform their 
tasks according to the requirements formulated for health 
protection and environmental benign management or 
resources 

(continued)
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 Areas of concern  Criteria 

 Rights of children, women, 
indigenous peoples and 
discrimination 

 Elimination of child labor: minimum age and prohibition of the 
worst forms of child labor 

 Children have access to schools; work does not jeopardize schooling 
 Indigenous people’s and tribal rights respected 
 Recognizing and strengthening the role of indigenous peoples and 

their communities 
 Women are not discriminated against; their rights must be 

respected 
 Spouses have the right to search for work outside the entity where 

their partner works 

 Access to resources 
ensuring adequate 
quality of life 

 Farmers are content with their social situation 
 Access to potable water, sanitary facilities, adequate housing, 

education and training, transportation, and health services 
 Promotion of education, public awareness and training 
 Market access for small-scale farmers and producers 
 Equitable access to forest/farm certi fi cation among all forms 

of forest/farm users and tenure-holders 
 Establishment of a communication system that facilitates 

the exchange of information 

 Food and energy supply 
safety 

 Availability of enough food of suf fi cient quality 
 No severe competition with food production and the shortage 

of local food supply 
 Energy supply in the region of biomass production should not 

suffer from biomass trading activities 

 Capacity-building  Local organizations, institutions or companies involved 
in the process, through control and certi fi cation 

 Marginalized social groups should play an equitable role 
in certi fi cation processes 

 Jobs should be generated 
 Trade-related skills development and social justice oriented 

capacity-building are facilitated through learning exchanges 
between trading partners 

 Building and use of local labor and skills 

 Combating poverty  The activity should contribute to poverty abatement 

 Democratic participation  Stakeholder involvement in the decisions that concern them 

 Land ownership  Avoidance of land tenure con fl icts 
 Land ownership should be equitable 
 Tenure and use rights shall be clearly de fi ned, documented 

and legally established 
 Projects should not exclude poor people from the land in order 

to avoid leakage effects 

 Community (institutional) 
well-being 

 Farms must be ‘good neighbors’ to nearby communities 
and a part of the economic and social development 

 A basis is created for strengthening the mutual con fi dence 
between business and the society in which they are active 

 Involvement of communities into management planning, 
monitoring and implementation 

(continued)

Table 7 (continued)
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 Areas of concern  Criteria 

 Fair trade conditions  Transparency and accountability of negotiations 
 Direct and long-term trading relationships 
 Fair and equal remuneration – all supply-chain partners are able 

to cover costs and receive fair remuneration for their efforts 
through prices that re fl ect the true value of the product. Risk 
sharing mechanisms are actively encouraged. 

 Communication and information  fl ow – supply-chain partners 
communicate openly with each other showing a willingness 
to share information 

 Acceptance  Acceptance of the production methods by producer and consumer 
 The activities do not lead to disadvantages for the local population 

like losses of jobs or food shortages 
 The activity carries advantages for the local population 

 Economic criteria viability 
of the business 

 The business must be economically viable 
 Minimization of costs to ensure competitiveness 
 There is sustained and adequate funding for running the operation 

(i.e., the liquidity of cash  fl ow to support infrastructure 
development, acquisition of machines and to meet day-to-day 
running of the operation) 

 Long-term perspective  Long-term commitments, contracts and management plans 

 Strength and diversi fi cation 
of local economy 

 The activity should contribute to strengthening and diversifying 
the local economy 

 Local labor and skills should be used 
 Professional and dedicated human resources are enhanced 

 Reliability of resources  Minimization of supply disruptions 
 Supply security for the biomass consumer 
 No over-dependencies on a limited set of suppliers should be 

created 

 Yields  Sustainable rate of harvesting – forests should only be harvested 
at the rate that they regrow 

 Agricultural yields should be maintained on an economically 
viable and stable level 

 A management plan that describes the operational details 
of production is in place 

 A comprehensive development and research program for new 
technologies and production processes is in place 

 No blocking of other 
desirable developments 

 The activity should not block other desirable developments 

 Ecological protection of the 
atmosphere 

 Reduction and minimization of greenhouse gas emissions: 
 Ef fi cient use of energy 
 Use of renewable resources 
 Low atmospheric nitrogen emissions 
 No use of persistent organic pollutants (POPs) and substances 

that deplete the ozone layer 

Table 7 (continued)

(continued)
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 Areas of concern  Criteria 

 Preservation of existing 
sensitive ecosystems 

 Avoid polluting natural ecosystems neighboring the  fi elds 
 Prevention of nutrient leaching 
 Plantations should not replace forests 
 Maintenance of high conservation value forests 

 Conservation of 
biodiversity 

 No use of GMOs 
 Careful/no use of exotic species; their monitoring and control 
 Prevention of spreading diseases 
 Environmentally sound management of biotechnology 
 Consideration of the needs of nature and species protection 
 The development and adoption of environmentally friendly 

non-chemical methods of pest management should be 
promoted and the use of chemical pesticides should be 
avoided 

 Preservation of habitats 

 Conservation and 
improvement of soil 
fertility – avoidance 
of soil erosion 

 No impoverishment of the soil; nutrient balances should remain 
in equilibrium 

 Optimized utilization of the soil’s organic nitrogen pool 
 Measures to prevent soil erosion are applied and described 

in a management plan 
 No accumulation of heavy metals in soil 
 No irreversible soil compaction; measures to prevent soil 

compaction are taken and described in a management plan 
 No pesticide residues in the soil 

 Conservation of ground and 
surface water 

 No depletion of ground and surface water resources 
 Protection of the quality and supply of freshwater resources 
 Avoid polluting ground and surface waters 
 No eutrophication of surface waters by phosphorus emissions 
 No pesticide residues in the water 

 Combating deforestation  Plantations should not replace forests 
 Sustainable harvest rates – harvest at the rate the forest regrows 
 Limitations for the size of the harvested areas 
 No logging activities in protected forests 

 Combating deserti fi cation 
and drought 

 Measures to combat deserti fi cation and drought are taken 
and described in a management plan 

 Landscape view  Increase and improvement of the variation of the landscape 
 Conservation of typical landscape elements 

 Conservation of 
non-renewable 
resources 

 Ef fi ciency in the use of natural resources, including energy 
 Positive energy balance 
 Minimization of the use of raw materials, resources and land 
 Focus on increased ef fi ciency by increasing  fi lling rates, 

decreasing fuel consumption and by using transport modes 
that release less greenhouse gases 

 Minimize phosphorus extraction from non-renewable deposits 

Table 7 (continued)

(continued)
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Table 7 (continued)

 Areas of concern  Criteria 

 Waste management  Minimization of wastes 
 Sorting of wastes 
 Proper handling and disposal of waste 
 Recycling of waste where possible 
 Recycling of ashes from biomass combustion 
 Environmental training of employees, to facilitate waste sorting 

and initiate energy-saving 
 Environmental checklist on waste management, training of 

employees, etc. 

 Environmental 
additionality 

 Projects have to be environmentally additional by improving the 
environmental situation against a baseline 

 ( status quo ) scenario 

 General compliance with 
laws and international 
agreements 

 Activities have to comply with national laws and international 
agreements 

 All applicable and legally prescribed fees, royalties, taxes 
and other charges shall be paid 

 In signatory countries, the provisions of all binding agreements 
such as CITES, ILO Conventions, etc., shall be respected 

 Traceability  Biomass must be traceable 
 Biomass from non-certi fi ed resources cannot enter the trade-chain 
 A chain-of-custody control system is in place 

 Avoidance of leakage 
effects 

 (Negative) leakage effects should be avoided 
 People should not involuntarily be driven from their land 
 The biotrade activity provides local people with income opportunities 

that are at least equivalent in quality and quantity to the 
baseline situation (i.e., situation without biomass trade activity) 

 Strengthening the role 
of non-governmental 
organizations 

 The role of non-governmental organizations should be 
strengthened 

 Improvement of conditions 
at the local level 

 Generation of jobs 
 Generation of education opportunities 
 Capacity-building 
 Support of infrastructure development 
 Enhancement of democratic development 
 Increase of (farmers) income 
 Improvement of environmental management at the local level 

  Modi fi ed from Lewandowski and Faaij  (  2006  )   

    4   How Successful Are Sustainability Standards 
in Promoting Sustainability? 

 Evaluations concerning the success of private and private-public sustainability 
standards have been mixed. While some positive impacts are noted in various cases, 
numerous limitations remain. Standard-setting and certi fi cation initiatives have 
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endeavored to address an incredibly diverse range of issues across a diverse scope of 
local contexts through globally applicable instruments. Their success in promoting 
economic, social and environmental sustainability has been varied and widely 
unclear (Rametsteiner and Simula  2003  ) . Following is a summary of general positive 
and negative impacts of sustainability standards. 

    4.1   Positive Impacts of Sustainability Standards 

 Sustainability standards seem to be inducing a “modest drive for change” in creating 
new sustainable niche markets, but have not yet been able to change the market as a 
whole in a more sustainable way (Glasbergen  2011  ) . For example, the few companies 
that have applied for and received FSC certi fi cation have been in fl uenced to provide 
more sustainable practices, yet the broader forestry and timber sector seems largely 
unaffected, as deforestation and land degradation continues (Bartley  2010  ) . 

 Within the food and agricultural system, private governance has marked positive 
effects on food safety and quality, yet these impacts appear limited to export markets, 
and domestic markets seem largely untouched. Private food governance also has 
generated positive environmental outcomes, although the scope of these outcomes 
has been partial and restricted to developed countries and industrial agricultural 
systems (Fuchs et al.  2011  ) . 

 Sustainability standards and certi fi cation systems allow some suppliers to add 
value, assimilate new functions into niche markets, improve their products, and 
bene fi t from enhanced exchanges and cooperation among actors within a particular 
commodity-chain, industry, or region (Giovannucci and Ponte  2005  ) . The quickly 
evolving nature of voluntary private standards and certi fi cation systems allows 
developing country exporters to bypass the slower negotiation of conventional 
standards and instead pursue opportunities to upgrade and increase the export value 
of their products in response to the changing needs of global trade (Giovannucci and 
Ponte  2005  ) . The bene fi t to suppliers can be determined by understanding whether 
the extra efforts and investment to implement sustainability standards and gain 
certi fi cation are greater or less than the premium prices received for certi fi ed com-
pared to non-certi fi ed products (Giovannucci and Ponte  2005  ) . 

 Giovannucci and Ponte  (  2005  )  describe how the certi fi cation processes for 
sustainability standards can have positive spill-over effects on nearby communities. 
In Uganda, both farming practices and coffee quality improved among small-holders 
under organic and shade-grown certi fi cation systems. These improvements were 
noted among neighboring non-participants as well. In a Fair Trade system, spill-over 
effects are noticed when Fair Trade premiums are invested in community projects. 

 Glasbergen  (  2011  )  claims that wider societal impacts will result as well. 
The emergence and public recognition of private sustainability standards may 
lead to discussions on political and institutional reform in the state governance 
system, leading to innovations and transformations in policies and procedures 
toward more sustainable outcomes. Countering those who are strongly critical, 
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Glasbergen  (  2011 :200) defends change through sustainability certi fi cation as an 
“inherently incremental process, only gradually transforming the underlying causes 
of environmental degradation and social injustice”. Reviewing a history of the 
FSC, Pattberg  (  2005  )  claims some measurable positive effects on national forest 
policies, largely owing to the success of environmental and social organization in 
shaping sustainable forestry discourse through constant support, cooperation, and 
endorsement from key public actors.  

    4.2   Limitations and Shortcomings of Sustainability Standards 

 Despite some positive outcomes, sustainable outcomes have exhibited various 
limitations and shortcomings. Sustainability standards have been criticized for 
being cosmetic strategies that hide deeper problems of unsustainability. A problem 
arises when global standards are translated into local practices. The presence of 
private sustainability systems in particular locations does not always imply that 
on-the-ground results are sustainable. The adaptation process may require, involve, 
or allow a weakened version of the standard, resulting in certi fi cation systems that 
give the appearance of sustainable robustness without the substance. Bartley  (  2010  )  
claims that for various reasons the degree of success in the implementation of 
FSC certi fi cation in Indonesia is not accurately re fl ected by the number of hectares 
certi fi ed. Many of the forest companies were required to make only procedural, not 
substantive, changes to obtain or maintain certi fi cation status. The result is that 
changes toward sustainability did not occur. Furthermore, Bartley  (  2010  )  claims 
that despite changes within a few companies at a macro–level, forest certi fi cation 
has not substantially affected the overwhelming rate of deforestation, agricultural 
conversion of forest, illegal logging, and land degradation. 

 Sustainability standards and certi fi cation systems have been criticized for creating 
entry barriers and adding burdens to small-holders. The demanding, knowledge-
intensive technical requirements and the certi fi cation process itself can exclude 
small-holders who are not given adequate extension service support or training in how 
to adapt to new standards (Daviron and Vagneron  2011  ) . The high  fi nancial, time, 
and opportunity costs of implementation can cause additional burdens, resulting in 
income loss and market access restrictions for small-scale farmers and enterprises, 
particularly those considered among the poorest (Fuchs et al.  2011 ; Giovannucci 
and Ponte  2005  ) . Sometimes the extra investment and effort needed to gain 
certi fi cation status does not pay off in terms of price premiums gained for certi fi ed 
products. Existing developing country suppliers might lose their position in global 
market-chains as rising standards create new challenges (Giovannucci and Ponte 
 2005  ) . If and when a standard becomes widely accepted, it could become  de facto  
purchasing criteria. Buyers may be less willing to pay extra premiums for standards 
compliance, thus leaving producers to bear the burden of higher production and 
compliance expenses but with no direct  fi nancial incentive apart from market access 
(Giovannucci and Ponte  2005  ) . When expected bene fi ts do not materialize in the 
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short-term, the hidden costs of compliance undermine effective and cohesive 
collective action by cooperatives or associations designed to take advantage of 
certi fi cation systems (Giovannucci and Ponte  2005  ) . 

 Sustainability standards and certi fi cation systems have also been criticized for 
exacerbating inequalities in commodity-chains. Even when producers receive some 
bene fi ts, power relations remain unaltered when producers are non-participants in 
the decision-making processes that affect them (Giovannucci and Ponte  2005  ) . 
Downstream actors such as retailers can set higher consumer prices due to the value 
attached to symbolic attributes of the products; yet these higher prices don’t always 
yield higher producer prices. Therefore, the inequalities of value distribution within 
different stages of certi fi ed chains are often higher for certi fi ed chains compared to 
conventional chains (Daviron and Vagneron  2011  ) . Moreover, sustainability standards 
and certi fi cation systems may enhance product quality and environmental outcomes 
for export-oriented production, giving the appearance of success, but fail to create 
incentives for sustainability in domestic markets, hence creating additional dif fi culties 
for companies wanting to produce for both markets. 

 Observers have further criticized sustainability standards for their failure to 
recognize and uphold certain social criteria for sustainability. For example, (Fuchs 
et al.  2011  )  (quoting Pearson  2007 ) note that the Ethical Trading Initiative (ETI) 
fails to address gender-speci fi c concerns of female workers and farmers arising 
from their domestic and household responsibilities. Furthermore, the degradation 
of social well-being for populations in producing countries is one implication of 
uneven, unequal standards-induced employment and income in these areas. Some 
scholars go as far as to question the democratic legitimacy of sustainability standards, 
noting that “What private food governance does not foster and in fact tends to 
worsen, however, is the aspect of the social sustainability of the global agrifood 
system” (Fuchs et al.  2011  ) .  

    4.3   Reasons for Shortcomings 

    4.3.1   Problem of Demand and Consumption Habits 

 Sustainability standards, rather than regulating sustainability through mandatory 
rules like conventional state-based governance systems, rely on the voluntary 
compliance of actors in the market-chain. Therefore, sustainability standards are 
successful to the degree that they provide incentives and desirable outcomes for both 
producers and consumers. Certi fi cation, and the eco-labels that represent certi fi cation 
systems, are primarily aimed at providing information to the consumer at the end of 
the supply-chain regarding the quality of the products and production processes. 
If consumers fail to recognize the impact of their purchasing habits, or are unwilling 
to pay premium prices for products with sustainability eco-labels, then the interest 
of large retailers in promoting such standards might wane (Glasbergen  2011  ) . When 
demand for certi fi ed products is low, fewer incentives will exist for producers to be 
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certi fi ed (Bartley  2010  ) . Furthermore, when the supply of certi fi ed products is low 
or inconsistent, it is dif fi cult for retailers to require sourcing from certi fi ed sources. 
For example, forest products exported from Indonesia are rarely certi fi ed because 
consumer and retailer demand for sustainable products is low in the Asian markets 
where Indonesian lumber is sold (Bartley  2010  ) . Certi fi ed forest products are 
more reliant on environmentally sensitive developed country markets, such as 
those in Europe. The more geographically extensive that supply-chains of wood and 
paper become, the more in fl uence a particular big market like Europe can play in 
in fl uencing countries involved with international trade so that they supply certi fi ed 
raw wood and processed wood products (Rametsteiner and Simula  2003  ) .  

    4.3.2   Reliance on Market Logic 

 The limitations experienced by sustainability standards and certi fi cation systems 
have been attributed to their inherent reliance on market logic. Based on such logic, 
the durability of certi fi cation systems hinges on the voluntary participation of 
rational and utility-maximizing producers, and this participation is based on the 
pro fi tability of certi fi cation in terms of net bene fi ts from price premiums and 
increased market access, or the pro fi tability of avoiding net costs. Unlike public 
policy where rules must be followed, private (non-state market-driven) governance 
systems allow for actors to participate and suspend participation contingent on their 
own needs. Also, unlike public policy regulation, where enforcement lies in the 
hands of sovereign states, private certi fi cation bodies are able to suspend certi fi cates, 
but are unable to actually enforce compliance with certi fi cation standards in any 
direct way. Furthermore, private governance arrangements have a limited capacity 
to ensure or enable the participation of producers who are unable to comply with 
standards or afford the cost of certi fi cation (Gulbrandsen  2004  ) . 

 In fl uencing the practices of a certain economic sector hinges on the extent to which 
a certi fi cation scheme is supported by the market. As noted previously, the degree 
of market penetration will usually depend on the willingness of actors (buyers and 
consumers) to choose certain eco-labels over other eco-labels or conventional labels, 
and to be willing to pay a premium for it (Gulbrandsen  2004  ) . However, we must be 
careful of attributing the popularity and prevalence of a certain certi fi cation system 
to the demand of ordinary, off-the-street consumers (Gulbrandsen  2004  ) . Retail 
purchasers may seek to take precautionary measures to manage the risks associated 
with bad publicity, public shaming, consumer boycotts, and con fl ict with NGOs. It is 
this response to the activism and pressures of environmental and social organizations 
that sometimes leads professional purchasers to require certi fi ed products. 

 Furthermore, the motivation of individual  fi rms to become certi fi ed will depend 
on individual cost-bene fi t analysis. If tangible bene fi ts stemming from certi fi cation 
are minimal, enterprises will have very little motivation to participate in certi fi cation 
systems. However, if certi fi cation can be obtained without signi fi cant changes 
in current management and production practices, then  fi rms will have incentive to join. 
Consequently, certi fi cation systems are likely to attract those actors through whom 
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little impacts on sustainability will occur, while those actors most in need of 
improvement will only be attracted if someone else is paying the cost (Rametsteiner 
and Simula  2003  ) . Whole industries are even less motivated to change and submit 
themselves to stricter controls (Rametsteiner and Simula  2003  ) , unless doing so 
would lessen the pressure of activists and social-environmental organizations. 

 Gulbrandsen  (  2004  )  notes two key conditions that must be met for effective, 
voluntary, market-driven governance instruments. First is the need for strong 
environmental standards, and second is the need for widespread participation of 
producers. These two criteria, however, run in tension with one another. If markets 
do not provide signi fi cant bene fi ts for strong eco-labels representing robust sus-
tainability criteria and certi fi cation procedures, then producers will prefer labels 
representing weaker and more  fl exible standards. Nevertheless, the competition 
between different schemes in forest certi fi cation has revealed increasingly stringent 
environmental standards, likely the result of increasing pressure from environmental 
groups (Gulbrandsen  2004  ) . 

 Pattberg  (  2005  )  examined the problem slightly differently, claiming that effective 
market-based systems for governance toward sustainability outcomes must meet 
two basic conditions. First, demand for eco-labeled products must be suf fi ciently 
high and steady to affect changes in production processes and business practices 
beyond temporary, “hot topic” public relation campaigns that are acted on in the 
media. To meet this condition, the champions (such as civil society organizations) of 
standards and certi fi cation systems must adequately inform consumers about existing 
choices. Second, effective private governance requires an adequate and consistent 
supply of certi fi ed products. When new systems are unable to provide a consistent 
visible presence in the market, they lessen their credibility, reduce their market 
share, and face dif fi culties in rivaling the non-certi fi ed products of competitors.  

    4.3.3   Failure to Address More Systemic Problems 

 Sustainability standards and certi fi cation systems have been criticized for failing to 
address more systemic sustainability problems. For example, Bartley  (  2010  )  notes 
that deforestation and illegal logging may be symptoms of a deeper problem of 
overcapacity in the pulp, paper and plywood sectors. Market-based solutions 
pursued through sustainability standards may fail if more fundamental economic 
problems are not addressed.  

    4.3.4   Dif fi culty of Navigating Local Land Tenure Arrangements 

 The condition of the national context in which sustainability standards are implemented 
greatly impacts the success or failure of standards systems to reach compliance and 
enhance sustainability. Indonesia, where sustainable forestry standards con fl ict with 
local land tenure arrangements, provides a good example. The logic of certi fi cation 
does not adapt well to the political economy of land use in Indonesia. Certi fi cation 
systems rely on evaluations occurring in speci fi c forest units, but the system of forest 



210 C.B. Flora et al.

governance in Indonesia does not respect the integrity of such units (Bartley  2010  ) . 
Certi fi cation requires clearly de fi ned forest boundaries and clear classi fi cation of forest 
types. Such clarity, however, does not exist in Indonesia, as 90% of state forest land has 
ambiguous legal status. Ambiguity results from con fl icting interpretation of land rights 
and land use practices between the central government and customary, community-
based land rights ( adat ). Land reforms to address these issues have stalled. 

 The resulting predicament runs counter to FSC principles. FSC principle 2.2 
says, among other things, that “… local communities with legal or customary tenure 
or use rights shall maintain control, to the extent necessary to protect their rights or 
resources, over forest operations unless they delegate control with free and informed 
consent to other agencies …”. FSC principle 3 includes that “… the legal and 
customary rights of indigenous peoples to own, use and manage their lands, territories, 
and resources shall be recognized and respected …”. Despite these FSC principles, 
the Indonesian Ministry of Forestry has often granted timber concessions to large 
 fi rms in areas where communities claim land use rights or where the legal status of 
the land is still unresolved (Bartley  2010  ) . 

 Consequently, these timber  fi rms face challenges in receiving FSC certi fi cation, and 
certi fi ers and NGOs face the dilemma of handling these cases. Companies claim that 
they were granted concessions through legal channels and therefore should not be 
sanctioned for issues beyond their control. The FSC and certi fi ers respond that com-
panies could better work with communities to form private agreements and satisfy the 
“free and informed consent” principle. Critics argue that these private arrangements 
are still insuf fi cient, especially if companies possess the power to purchase or coerce 
the community’s consent through gifts and bribes to community elites (Bartley  2010  ) . 
The resulting implementation of FSC certi fi cation in Indonesian forests remains 
contentious, and in the tense and uncertain environment, may lead to accelerated 
deforestation as various actors compete for short-term pro fi t maximization while 
the system is still in their favor. 

 Under current land tenure conditions, some NGOs claim that credible FSC certi-
 fi cation is structurally impossible in Indonesia and that there may be no alternatives to 
serious land tenure reform. Initiatives to certify the Indonesian timber and forestry 
sector have illuminated the fact that the state continues to play a prominent role in 
determining the success of private governance initiatives. Rather than transcending 
the state’s power, sustainability standards and certi fi cation systems in the Indonesian 
context reveal that the nature of the state and its relationship with industry is a 
vital factor in determining the effectiveness of sustainability-promoting efforts 
(Bartley  2010  ) .  

    4.3.5   Lack of Regional and National Speci fi c Standards 

 The implementation of FSC certi fi cation in Indonesia has been compounded by the 
lack of an FSC-approved standard for Indonesia. The FSC has established universal 
principles and criteria for their worldwide operations. However, the universal principles 
and criteria are intended to be adapted by national or regional bodies to particular 
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ecosystems and societal conditions. This multi-stakeholder national or regional 
standard-setting process includes important dialogue concerning the speci fi c 
operationalization of FSC’s broad principles in the local context. The process of 
establishing national FSC criteria in Indonesia has thus stalled, and after two decades 
of FSC activity in Indonesia, a national FSC standard remains unrealized (Bartley 
 2010  ) . In the Indonesian case, the failure to create a nationally-recognized FSC 
standard largely stems from the poor relationship between the international FSC 
and the national Lembaga Ekolabel Indonesia (LEI), which was developed in 1993 
as a competing system “from within Indonesia” in response to international scrutiny 
(Bartley  2010  ) .  

    4.3.6   Dilution Through Negotiation in Multi-Stakeholder Partnerships 

 Because the development of sustainability standards and certi fi cation systems 
requires compromise between multiple stakeholders with potentially divergent 
interests, critics have claimed that the resulting schemes represent weak and diluted 
means of promoting sustainability. Developing sustainability standards requires the 
involvement of multiple stakeholders for legitimacy and contextual applicability 
(Lewandowski and Faaij  2006  ) . The negotiation between different actors, and the 
concessions necessary to achieve agreement, may result in the adoption of standards 
that are far less stringent and rigorous than the standards of sustainability pioneers, 
such as those in the organic agriculture and Fair Trade movements (Daviron and 
Vagneron  2011  ) . Negotiation and constructive dialogue between environmental and 
social NGOs and corporations implies a new form of interdependence that threatens 
the independence of civil society activism. While these collaborations draw NGOs 
with the appeal of greater in fl uence and power, their social and environmental 
interests may be co-opted in the process. As Falkner  (  2003 :81) notes, “NGOs are 
effectively lending legitimacy to these corporations and their business operations. 
Rather than empowering NGOs, private governance can thus be seen as taming civil 
society actors”. Global self-regulation by Multi-National Corportations (MNCs), as 
legitimized by collaboration with NGOs, upholds the predominant neoliberal 
paradigm and undermines and precludes a more radical critique by NGOs of the 
global economic system and the ecological crises it has created (Falkner  2003  ) . 
However, viewing NGOs as homogeneous oversimpli fi es the various ways in which 
NGOs have sought to exert in fl uence and power. 

 The Roundtable for Sustainable Palm Oil (RSPO) serves as a good example. 
Although some NGOs participated in the RSPO standard-setting deliberations, other 
NGOs have remained external to the process and criticized the resulting criteria as 
being too lax. For instance, the RSPO actually legitimizes large-scale plantations, 
a stance that has garnered negative publicity, campaigns, and actions against the 
RSPO and its members. Furthermore, the involvement of RSPO members does 
not guarantee that they comply with the RSPO principles and criteria. In addition, 
external NGOs have continued to criticize the RSPO as an excuse for governments 
to not take more intentional action (Schouten and Glasbergen  2011  ) .  
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    4.3.7   Challenges of Documentation for Certi fi cation 

 The documentation required for certi fi cation poses another potential shortcoming in 
sustainability certi fi cation systems. Producer documentation of production practices 
is essential for third-party certi fi cation and auditing. For small-scale producers 
and enterprises, this additional demand may exceed the limits of capacity or 
cost-effectiveness, resulting in the exclusion of these actors from the market-chain. 
Furthermore, the growing importance of documentation increases the tendency for 
reporting to take precedence over actual practices that enhance sustainability. Making 
processes auditable becomes more important than making processes sustainable. 
The ability to document and report key performance factors becomes the primary 
emphasis of the standards (Daviron and Vagneron  2011  ) . The result is a watering 
down of standards and eco-labels that represent good documentation but not sus-
tainable practices and products.  

    4.3.8   Marginalization of Small-Scale Producers and Retailers 

 One shortcoming of sustainability standards and certi fi cation systems is their 
tendency to undermine social sustainability by marginalizing small-scale producers, 
enterprises, and retailers. In the food system, for example, large-scale food processors 
and retailers have the purchasing power whereby they can make private standards 
obligatory for any producer who wants market access to global chains. When 
small-scale farmers, food processors, and retailers are unable to overcome the con-
straints of these private standards, they face reduced market access, marginalization 
in global food-chains, and increased economic inequality (Fuchs et al.  2011  ) . Forest 
certi fi cation can also marginalize small-scale private forest owners and producers in 
developing countries. Certi fi cation adds cost to the production process, costs that are 
more heavily felt by small-scale producers who are unable to spread costs out across 
a larger operation. The result is loss in market share as they fail to cost-effectively 
meet market demands for certi fi ed timber and forestry products (Rametsteiner and 
Simula  2003  ) .  

    4.3.9   Inadequacy of Auditing Systems 

 The suf fi ciency of auditing systems to independently certify has also been called into 
question. Third-party assessments under industry-dominated sustainability schemes 
are criticized for lax standards, sub-standard interpretation of standards, interpretive 
leniency, and de fi cient procedures. Auditors face the challenge of assessing envi-
ronmental and social criteria that are often ill-de fi ned, irrelevant to local conditions, 
or poorly operationalized. Due to the subjective nature of assessment, different 
auditors within the same certi fi cation schemes may come to opposite conclusions. 
Even greater variation may exist among audits performed under different certi fi cation 
schemes. Competition between auditors for clients in the markets, and therefore the 
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advantage of providing successful audit outcomes, may further undermine the 
objectivity and independence of these so-called “third-party” actors (Gulbrandsen 
 2004  ) . In a review of FSC certi fi cation bodies, the Rainforest Foundation reported 
that FSC certi fi cation suffered from inadequate audits by accredited certi fi cation 
bodies, weakness in the operation of the scheme, and a lack of effective control 
mechanisms (Gulbrandsen  2004  ) . The proliferation of certi fi cation bodies in response 
to the proliferation of private standards has further exacerbated the disharmony 
between fragmented auditing systems, hence threatening the effectiveness and 
legitimacy of third-party certi fi cation (Hatanaka and Busch  2008  ) . Furthermore, not 
all auditors possess the knowledge and technical skills necessary to provide thorough, 
accurate audits (Hatanaka and Busch  2008  ) . 

 Hatanaka and Busch  (  2008  )  describe accreditation and certi fi cation bodies as 
possessing organizational, but not operational independence from the actors they 
monitor. These relationships are often based on relationships of “trust”, whereby the 
granting of certi fi cation depends primarily on self-assessments. While certi fi cation 
bodies claim greater objectivity than suppliers or buyers based on their external 
position as third-party auditors, they tend to conduct audits that merely evaluate 
the internal documentation prepared by those being audited, checking to see if 
appropriate systems are in place, and in good faith believing that those systems 
are implemented. Because it is advantageous for both certi fi cation bodies and 
business actors to present themselves in the best light possible, opportunities to 
engage in fraudulent certi fi cation are possible (Hatanaka and Busch  2008  ) . Utilizing 
their “external” position, certi fi cation bodies can emphasize their objectivity while 
abdicating responsibility when unsustainable practices become public controversy. 
Rather than being independent, auditors exhibit strong interdependence. As actors 
embedded in political, social, and economic networks, auditors may pursue their 
own interests, bene fi ts, and agendas, thus affecting the outcomes of their audits.  

    4.3.10   Competition Among Actors 

 Closely linked to concerns regarding the independence and objectivity of auditors is 
the increasing competition between actors in sustainability standards and certi fi cation 
systems. For instance, critics of the FSC claim that environmental organizations have 
usurped governing authority and portrayed themselves as self-appointed authorities 
in a sector where they have inadequate knowledge, narrow experience, and no legiti-
mate right to regulate. As a result, industry actors chose to develop and establish 
competing schemes that were more affordable and accommodating to the industry 
(Gulbrandsen  2004  ) . The result has been competing schemes whose differences are 
rarely understood by the average consumer or buyer. Since competition occurs  via  
pricing, private governance may very well lead to a “race-to-the-bottom” where 
standards are lowered to obtain competitive advantages (Pattberg  2005  ) . 

 Competition may also lead to accountability con fl ict between the public goals of 
sustainability standards and the private goals of actors (Schouten and Glasbergen 
 2011  ) . Third-party certi fi cation is a business, and therefore the offering of services 
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amounts to a strategic business decision. This is especially true as third-party 
certi fi cation bodies have proliferated, leading to a highly pro fi table and competitive 
industry. As a business, certi fi cation bodies must survive and remain pro fi table 
through the provision of cost-effective services bene fi cial to their clients. When a 
particular certi fi cation body evaluates a market actor as failing to comply with 
sustainability standards, they assume the risk that this unfavorable assessment will 
cause the private actor to cease business with that certi fi cation body. Competitive 
certi fi cation bodies now  fi nd it dif fi cult to substantiate their independence as civil 
society actors. 

 Certi fi cation bodies also seek to strategically position themselves within sectors 
to pursue their own pro fi t maximization or cater to the social or environmental 
sustainability agendas of their donors. Certi fi cation bodies make strategic business 
decisions about within which sector they operate, which standards and auditing 
practices they use, and to what extent they publicly advertise their services. These 
decisions are made in order to secure strategic positions in relation to other 
certi fi cation bodies. For example, the food and agricultural sector has witnessed an 
increasing number of certi fi cation bodies. Certi fi cation bodies include start-up 
organizations as well as certi fi cation bodies from other sectors that have expanded 
into food and agriculture. As a result of this competitive atmosphere, observers have 
questioned the agriculture and food-related knowledge, training, and competency of 
new auditors, and are concerned that the proliferation of certi fi cation bodies might 
lead to poor auditing practices and inconsistencies in third-party certi fi cation. 
In the long run, this could undermine the legitimacy and credibility of third-party 
certi fi cation (Hatanaka and Busch  2008  ) . 

 Furthermore, some certi fi cation bodies, especially those that are smaller in size, 
might  fi nd the cost of accreditation outweighs the bene fi ts, and therefore choose not 
to become accredited. This leads to further fragmentation of certi fi cation bodies 
and increased inconsistencies in their practices. Facing different constraints and 
pressures, large certi fi cation bodies might oppose efforts to harmonize standards 
and auditing practices. These certi fi cation bodies are often large because of the 
widespread use of standards and auditing practices that they themselves created. 
These proprietary standards, which often remain con fi dential, are the certi fi cation 
body’s basis for success, and represent strategic niches that establish a competitive 
advantage. To forego their own standards and auditing practices in order to harmo-
nize with other standards and practices might lead to the organization’s downfall 
(Hatanaka and Busch  2008  ) . Although harmonization of standards and auditing 
practices might bene fi t the entire sector, the vested interest of large certi fi cation 
bodies creates inertia against such change.  

    4.3.11   Failure to Precisely Address a Range of Concerns 

 Formulating sustainability standards that precisely address a wide scope of concerns 
is another challenge for private governance. When NGOs are behind the creation 
of sustainability standards, they often proceed in an unsystematic, uneven manner, 
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preferring to concentrate on those environmental issues that are most salient among 
supporters, or that attract the most media coverage (Falkner  2003  ) . Consequently, 
other less-sensationalized or less-popular social and environmental issues remain 
unaccounted for in sustainability schemes. An additional challenge is faced in pre-
cisely de fi ning and operationalizing indicators for various social and environmental 
criteria. Statements may express the aims that are to be pursued, such as respect for 
the rights of indigenous peoples or the conservation of ecosystems, yet these criteria 
are dif fi cult to describe in terms of “hard” indicators (Lewandowski and Faaij  2006  ) . 
Furthermore, necessary trade-offs occur between various economic, social, and 
environmental values (see Table  8 ). Following Option 1 in Table  8  on some of the 
alternatives does not mean following Option 1 on others. Each of these potential 
trade-offs involves discrete decisions on the use of (1)  fi rewood, (2) residue removal, 
(3) use of chemicals, (4) stump removal, (5) storage of biomass, (6) use of degraded 
forest lands, (7) use of agricultural land, and (8) choice of genetics.     

   Table 8    Potential trade-offs between competing values in relation to sustainable forest fuel 
production and harvesting   

 Option 1  Option 2 

 1  Local people have the right to collect 
 fi rewood from the forest 

 Firewood resources used for other 
management objectives than support 
for local people 

 2  Residues removed to maximize use 
of harvested residues and to protect 
against pests and wild fi re 

 Leaving residues in the forest as substrates 
for biodiversity and ecological functions, 
and to provide a protective skid-trail mat 

 3  Compensatory fertilization, liming 
or wood ash recycling to off-set 
increased nutrient removals and 
accelerated soil and water 
acidi fi cation 

 Avoiding the use of chemicals in the forest 

 4  Stump harvesting for energy purposes 
and root-rot abatement 

 Avoiding soil disturbances 

 5  Storing biomass in the forest to shed 
nutrient-rich needles and increase 
woodfuel quality by reducing 
moisture content 

 Avoiding temporary storage of raw wood-fuel 
material in the forest because of the risk 
of pest insects, or loss of rare species using 
biomass as habitat 

 6  Establishment of energy plantations 
on degraded forest lands to produce 
sustainable biomass for industrial 
energy needs and climate change 
mitigation 

 Full restoration of degraded forest lands 
for subsistence use by local communities, 
and improved environmental conditions 

 7  Establishment of energy plantations 
on agricultural land for sustainable 
biomass for industrial energy needs 
and climate change mitigation 

 Using agricultural land for food production 
or other purposes 

 8  Improved yield and ef fi ciency through 
use of exotic species and GMOs 

 Maintenance of natural genetic diversity for 
resilience 

  Modi fi ed from Stupak et al.  (  2011  )   
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    5   What Is the Result of Competing Sustainability Standards? 
Does Competition Lead to More Stringent Standards 
or to Lowest Common Denominator Requirements? 

 The multiplicity of standards has thus far de fi ed conventional wisdom. It might be 
expected that industry actors would require ef fi cient regulation schemes. Therefore, 
schemes would evolve over time and, by process of elimination due to weakness and 
inef fi ciencies, dominant standards solutions would emerge (Manning et al.  2011  ) . 
Such has not been the case. The proliferation and competition of sustainability 
standards systems poses interesting questions regarding the evolution of private 
governance. Will trends toward the proliferation of standards continue? Will 
alliances between standards systems be forged to compete for greater market 
control? Will competition result in convergence or greater differentiation between 
various standards? Will competition in general lead to more stringent standards or 
will standards be reduced to the “lowest common denominator” requirements? 

 Based on trends in the forestry sector, Pattberg  (  2005  )  proposed three potential 
scenarios for the future. First, if the demand for certi fi ed sustainable products remains 
constant or continues to grow due to popular pressure and consumer preference, 
then dominant private standards systems could emerge based on high levels of 
credibility. Second, diverse consumer demands could lead to further fragmentation 
in private regulation systems. High-credibility, high-cost systems would satisfy the 
demands of a certain consumer market, while lower-quality, lower-cost certi fi cation 
systems would service other portions of the market. Third, consensus between various 
private regulation systems could be reached at an international level, resulting in 
the integration and convergence of different standards into global, industry-wide 
standards. While individual standard-setting and certi fi cation bodies may lose their 
autonomy, expanded in fl uence over entire sectors might be appealing to certain 
actors. As a potential extension of this third scenario, private regulation systems may 
be further integrated into mandatory state-based public regulation, hence bringing 
further harmonization and integrity to standards systems (Pattberg  2005  ) . However, 
competition and possible interplay and overlap may also exist between private 
and the numerous public bilateral, regional, and global agreements on issues of 
sustainability standards and regulation. 

 As a result of competition and proliferation, consumers and policy-makers may 
be given too much complex and contradictory information, resulting in companies 
taking advantage of various schemes that are played against each other (Pattberg 
 2005  ) . When each scheme uses its own label, it becomes dif fi cult for buyers and 
consumers to quickly differentiate between the reliability of different claims. Buyers 
and consumers cannot be expected to make quick assessments of the credibility of 
different systems, as this evaluation requires expertise, information, and time that 
they usually do not have (Rametsteiner and Simula  2003  ) . 

 As certi fi ers compete for legitimacy among advocacy groups, consumers, and 
multinational corporations, there is no guarantee that the best standards will always 
win (Linton  2005  ) . For example, in the case of standards certi fi cation for Indonesian 
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apparel and footwear production, competition among initiatives was won by 
the weaker competitor, resulting in a certi fi cation system that lacked credibility 
(Bartley  2010  ) . It is vital that we better understand the conditions under which 
private regulatory competition leads to a “racheting down” of private standards 
and when, on the contrary, competition might raise the level of private standards 
(Overdevest  2009  ) . 

 The forestry and timber sector provides a good case study on the dynamics 
of competition between various sustainability standards and certi fi cation systems. 
Although the FSC was founded in 1993 and was the primary certi fi cation system for 
much of the 1990s and early 2000s, its privileged position in the sector has been 
challenged. As of 2005, a least 23 different national, regional, and global standards 
competed with the FSC. One competitor, the Programme for the Endorsement 
of Forest Certi fi cation (PEFC), was established in 1999 by forest owners and 
the timber industry as an umbrella scheme for national standards. By mid-2002, 
the PEFC had become the world’s largest forest certi fi cation scheme in terms of 
certi fi ed forest land (Gulbrandsen  2004  ) . 

 The marginalization of the FSC and the widespread support for the PEFC 
and other programs originating from within the industry has disappointed many 
environmental groups, who see the industry initiatives as inherently weaker. For 
example, unlike the FSC, the PEFC does not rely on independent on-the-spot inspec-
tions, demand annual inspections, or implement regular checks. This should be no 
surprise, however, as competing forestry standards allow for producers and suppliers 
to choose from the standards systems that best  fi t their needs, reduce their costs, and 
maximize their pro fi ts (Pattberg  2005  ) . 

 What has caused forest owners to develop and utilize schemes other than the FSC? 
First, the dominant role of social and environmental groups, and hence the negligible 
role played by forest owners, in creating the FSC sustainability criteria calls into 
question its credibility and independence. Forest owners perceive an “accountability 
crisis” whereby environmental and social interests dominate the decision-making 
process of the FSC, thus marginalizing the interests and concerns of forest owners 
(Gulbrandsen  2004  ) . Second, forest owners perceive that the FSC lacks the inter-
pretive and applicative  fl exibility necessary to provide standards relevant to the 
various “on-the-ground” conditions and numerous sizes, scales, and types of forest 
management. Third, the FSC system was perceived as being intrusive, paying 
more attention to social and environmental criteria and less to economic criteria. 
In response, industry-based standards may be viewed as “an attempt co-opt the 
discourse on forest certi fi cation and attract forest owners away from the stronger 
standards of the FSC” (Gulbrandsen  2004  ) . 

 The competition among schemes has been in fl uenced by the degree of widespread 
participation within schemes. For instance, because the supply of FSC-labeled forest 
products is often limited, most “green” professional purchasers only require their 
suppliers to be certi fi ed, regardless of the stringency and credibility of the particular 
certi fi cation label. In this case the competitive advantage of more rigorous standards 
is undermined by the inability to supply suf fi cient quantities of certi fi ed wood 
products. Self-imposed policies requiring purchase of particularly labeled products 
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may need to be softened or disregarded if supplies are too limited (Gulbrandsen  2004  ) . 
The long-term result is a lost opportunity to gain a greater share of the market. 

 Some see a positive relationship between the multiplicity of standards and effec-
tive development efforts. Rather than being viewed as problematic, the diversity of 
standards allows different countries to participate in the process. The development 
of different regulatory schemes and the competition for adoption address parti-
cular producer needs, thus creating feedback loops that are bene fi cial for effective 
development efforts (Manning et al.  2011  ) . Nevertheless, Giovannucci and Koekoek 
 (  2003 :36) predict that “… the industry is clearly headed for a shakeout of the many 
initiatives. It is likely that the survivors will (a) have true international credibility 
with farmers, their representatives, and consumers; (b) be veri fi ed by independent 
certi fi cation; and (c) will be simple and accessible enough to satisfy both the farm-
ers and the corporate bottom line”.  

    6   Eco-Labeling and the Impact of Sustainability Standards 
on Consumers – What Happens When Proliferation 
of Sustainability Standards Occurs? Do They 
Lose Market Utility? 

 Due to the market-logic inherent in private sustainability standards, consumer 
purchasing preference forms an important juncture of in fl uence on the degree of 
success achieved by sustainability standards. However, large consumer markets 
still remain unaware, indifferent to, or unconcerned by the numerous social and 
environmental sustainability issues covered by various eco-labels. Changing society’s 
norms regarding the need for sustainable goods in the marketplace precludes sus-
tainability outcomes that can be achieved through implementing sustainability 
standards (Linton  2005  ) . If there is no consumer demand for sustainably-produced 
products, then the producers and retailers will see no need to participate in these 
systems. 

 Eco-labels are the primary means of communicating information about sustain-
ability standards to consumers. Eco-labels are one form of quality assessment of 
producers, products, production processes, and services that indicate social and 
environmental qualities that consumers cannot ascertain by themselves. In its brief, 
concise form, the label is designed to facilitate quick decision-making. The average 
consumer, faced with limited time to make multiple purchasing decisions from 
a wide spectrum of options, may contemplate one particular decision for only a 
few seconds. Eco-labels especially attract environmentally and socially-sensitive 
consumers, but also communicate awareness to the larger market (Bratt et al.  2011  ) . 
The average consumer, however, has very little reason to switch from familiar 
brands to likely higher-priced eco-labeled brands. Without considerable advertising 
and promotional efforts, proponents of various eco-labels have limited opportunity 
to transmit more in-depth and compelling information to mainstream consumers. 
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Simpler, more easily identi fi able eco-labels might attract more mainstream consumers 
who value sustainability, yet  fi nd the proliferation and complexity of various 
eco-labels too challenging to navigate (Giovannucci and Ponte  2005  ) . 

 Certain eco-labels have achieved a large degree of success, although some 
limitations for wide-spread consumer acceptance remain. Eco-labels for “Fair 
Trade” and “organic” convey a positive image to consumers, are familiar, and are 
generally available in developed country markets. As these labels have grown from 
small niche markets into mainstream distribution channels, however, the meaning 
of their sustainability claims remains ambiguous to many mainstream consumers 
(Giovannucci and Ponte  2005  ) . In mainstream markets, eco-labeled products sit 
alongside a large selection of other competing brands conveying different messages. 
Although these eco-labels are often considered to be new brands, they lack the 
promotional drivers of conventional brands. Differentiation usually focuses on 
 fi ve characteristics: convenience, health,  fl avor, quality/prestige, or price. While 
eco-labeled products may compete in terms of health,  fl avor, and quality, they 
have rarely managed to compete with the established brands’ abilities to convey 
powerful and persistent messages about convenience and price. Neither are they 
likely to secure large and prominent shelf space in supermarkets (Giovannucci 
and Ponte  2005  ) . 

 The proliferation of sustainability standards has the potential to undermine 
the credibility of these private regulatory schemes. The number of eco-labels in 
multiple sectors has grown rapidly. When consumers are faced with multiple 
labels representing different levels and types of economic, social, and environmen-
tal criteria, they can become overwhelmed and unable to make informed decisions. 
In general, different labeling systems lack cohesion. Researching and understanding 
the various labels requires too much time and effort, resulting in confusion and 
erosion of trust and con fi dence in these labels (Bratt et al.  2011  ) . The global com-
petition between various eco-labeling schemes may discredit the whole system 
of eco-labeling and damage the reputation of sustainability standards of any type 
(Gulbrandsen  2004  ) . 

 Evidence from various coffee eco-labeling systems reveals that consumer confu-
sion is not always the result of multiple eco-labels sitting side-by-side in the market. 
Diverse issues are carried by a variety of labeling systems, such as protecting the 
environment, preserving bird habitat, and guaranteeing the subsistence of small-scale 
farmers. Nevertheless, none of these labeling systems claims to exclusively address 
one issue or inclusively address all issues. Media and advertising campaigns have 
popularized the various issues, leading to a growing consumer base that connects their 
coffee purchase to social and environmental issues in developing countries. Rather 
than seeking to address all relevant issues, consumers seem content to address at least 
one of any interchangeable sustainability issues, revealing “some amorphous worry 
or concern on the part of the consumer that might be generically addressed by any of 
several anxiety-relieving certi fi cates” (Linton  2005 :610). The need or demand for a 
“super seal” for coffee that addresses sustainability more holistically remains to be 
seen (Linton  2005  ) . Other scholars remain less optimistic, citing that recent large-scale 
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industry surveys in 14 major markets suggest that the speci fi c characteristics of 
certi fi cations are confusing to the coffee industry – and especially to consumers 
(Giovannucci and Ponte  2005  ) . 

    6.1   Sustainability Standards as Good Business 

 Participation in sustainability standards and certi fi cation systems is increasingly viewed 
as “good business”. New types of private standards are becoming important factors in 
international trade. Sustainability standards are no longer just neutral market lubri-
cants, but are also tools of product differentiation. Compared to conventional grades 
and standards, sustainability standards are about more than reducing transaction costs of 
commodity market-players. They now serve as strategic instruments for market pene-
tration, branding, commodity-chain coordination, niche de fi nition, and quality and 
safety assurance (Giovannucci and Ponte  2005  ; Melo and Wolf  2005 ).  

 The Malaysian and Indonesian Palm Oil Associations serve as good examples of 
sustainability standards as “good business”. During the early stages of the formation 
of the RSPO, the Malaysian Palm Oil Association saw that their participation could 
help counteract criticism from NGOs regarding deforestation and land conversion. 
At the same time they were hesitant to join the RSPO, fearing that by doing so they 
would admit that there were unsustainable practices in the industry that needed to 
be addressed. Nevertheless, they believed the advantages of joining outweighed the 
risks of not joining and thus being isolated and labeled as “unsustainable producers”. 
Furthermore, participation in the RSPO created new market links with the European 
market, a relationship Malaysian producers were eager to strengthen. The Indonesian 
Palm Oil Association was not as interested in forming these linkages with European 
markets, as their primary markets were in Asia. Nevertheless, they did not want to 
be viewed unfavorably compared to Malaysia, and thus joined the RSPO as well 
(Schouten and Glasbergen  2011  ) .  

    6.2   Impact of Sustainability Standards on Domestic 
vs. Export Markets in Developing Countries 

 While sustainability standards may have some positive effects on the social, 
economic, and environmental sustainability of export-oriented production in develop-
ing countries, the impact on domestic markets has at times been negligible and 
even detrimental. Private food standards, for example, address issues of food safety 
throughout global food-chains. These positive effects, however, exist mainly for 
consumers in industrialized countries and the elite consumers in developing 
countries. While proponents claim the existence of some positive spillover effects 
on domestic markets, more critical observers claim that the private retail standards 
contribute to an increasing inequality between the quality of export and domestic 
food products (Fuchs et al.  2011  ) .  
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    6.3   FSC Certi fi cation and Its Failure to Be Implemented 
on a Wide Scale in Tropical Countries, Despite 
This Being Its Original Intent 

 Sustainability standards have not always succeeded in achieving the original inten-
tion for which they were developed. For example, the FSC was formulated with the 
aim of preserving biodiversity and limiting the harvesting of old-growth forests, 
especially in tropical developing nations. However, after 10 years of implementation, 
the largest portions of certi fi ed forest were in temperate and boreal zones, leading 
some to claim that the FSC had largely failed to achieve its original intentions 
(Rametsteiner and Simula  2003  ) . Although there is some FSC certi fi ed forestland in 
developing, tropical nations, certi fi cation has primarily been a tool applied in the 
developed-world forests in Europe and North America. The areas where biodiversity 
most needs to be preserved, therefore, are barely impacted by the FSC (Rametsteiner 
and Simula  2003  ) . Furthermore, FSC certi fi ed forests in tropical nations are largely 
made up of timber plantations, thus reducing the impact of certi fi cation on preserving 
natural grown tropical forests. This indicates that the market bene fi ts resulting 
from certi fi cation are not suf fi cient to convince a large portion of the forest owners 
in developing countries to participate in the certi fi cation programs, or that there 
is little knowledge of these programs (Gulbrandsen  2004  ) . In addition, evidence 
reveals that tropical forest certi fi cation, especially for small-scale holdings, is more 
costly. Certi fi cation is more costly for tropical forests than temperate or boreal 
forest because tropical forests are more complex and thus require more time for 
audits and preparation of documentation. Tropical forests also tend to have less 
established management procedures in place. Furthermore, the certi fi cation of 
smaller forests is typically more costly than for larger operations. Compounding 
the problem for small-scale, tropical land owners is the fact that the costs paid 
by the producers have generally not been passed on to the buyers in the retail sector 
(Pattberg  2005  ) .   

    7   Conclusions 

    7.1   Strengths (Opportunities) of Sustainability Standards 

 Sustainability standards are attempts to reduce the potential environmental and social 
harm that occurs in the processes of production to consumption. Rather than CBOs 
pressuring the state, as occurred during the Reform Era, to regulate food safety 
and working conditions, the globalization of markets and supply-chains reduces 
the ability of nation states to derive or enforce standards. CBOs have increasingly 
become aware of the power of money – both in terms of sources of funding (such as 
the multinational International Finance Corporation of the World Bank Group) and 
the purveyors of the end product, particularly name brands that can be selected or 
boycotted on national and international scales. In the case of sustainable palm oil, 
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CBOs and indigenous groups worked to develop an “ecological modernization” 
win-win approach (Hajer  1996 ; Mol  2001  )  with at least participation of the state. 

 The Walmart™ Sustainability Standards, in contrast, do not include the state, or 
negotiations with CBOs. Instead, multi-national  fi rms work together with academic 
scientists to develop cost-saving science that also contributes to environmental 
sustainability. They have a powerful effect, due to the incredible purchasing power 
of Walmart™.  

    7.2   Limitations (Constraints) of Sustainability Standards 

 Sustainability standards are only as good as their enforcement. In globalized value-
chains, what happens to indigenous peoples or to peatlands is dif fi cult to monitor 
and to assess before the cultural or environmental damage is done. The power to 
limit the funding to start more plantations requires a large investment by diligent 
CBOs across continents. 

 In the case of the Walmart™ Sustainability Standards, the costs of enforcement 
are pushed down on the producer, who must show the appropriate documentation to 
the corporate buyer. That limits the scale of those who can sell into the value-chain to 
those with deep pockets and industrialized production systems. Small-scale producers 
in diverse agroecosystems are particularly negatively impacted and excluded.       
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  Abstract   The adoption of agroecological practices entails important changes in 
several aspects of the allocation and use of natural resources. Improvements in the 
management of water resources and in the conservation of catchment processes 
represent crucial requirements for agroecology. The search for more sustainable 
water management is, therefore, critical for agroecological production. This review 
initially discusses the connections between agroecology and water sustainability 
and points out the failures of conventional responses to water management problems 
that are common in many parts of the North and Global South, particularly among 
subsistence farmers and vulnerable catchments. The experience of recent years 
demonstrates that, while most public policies aim to reconcile socioeconomic 
development with the conservation of aquatic systems, in practice those attempts 
have often led to the intensi fi cation of old and new disputes. In the center of the 
controversy lays a  fi erce disagreement about the interpretation of the meaning of 
sustainability and the practice of sustainable water management. As much as 
agroecology, water sustainability is a contested concept with principally political 
repercussions. Sustainable use and conservation of water requires a fair and equitable 
distribution of opportunities across groups and generations allowing all to bene fi t 
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from the shared water environment. Imbalances resulting from anthropogenic water 
extraction, unfair water distribution and ecosystem deterioration (for example, 
resulting from the prevailing agribusiness model of agriculture production) are highly 
politicized questions that have serious implications for the promotion of agroecology. 
The second part of the review involves a conceptual discussion of a case study in 
Motul, Yucatan, Mexico. The Mexican example shows that agroecology in the 
Yucatan Peninsula is still marginalized, primarily because export manufacturing has 
been preferred over agricultural development in many regions of the Yucatan, and 
that freshwater for agricultural use (in the state as whole) is of limited quality – in 
part because of industrial underground water pollution, combined with adverse 
geology, soil, and hydrological conditions. An in-depth analysis of governmental 
authority policy will help clarify why such pervasive and limiting conditions for 
the development of agroecology in the state are likely to remain so, at least for inter-
mediate to long time periods.  

  Keywords   Political ecology  •  Latin America  •  Integrated Water Resources Management  
•  Mexico  •  Yucatan  •  Calcareous soil  •  Geohydrology  •  Underground watershed  
•  Water extraction  •  Water treatment  •  Water quality  •  Water governance  •  Water 
contamination  •  Trihalomethanes  •  Carcinogenic  •  Hammock plant community      

    1   Introduction: Agroecology, Water and Sustainability 

 Our goal for this review is to relate the agroecological perspective with the broader 
debate on sustainable development, water sustainability and environmental politics. 
The assumption underpinning the text is that the connection between ecological 
food production and the promotion of sustainability – two of the core objectives of 
agroecology – also requires coherent and robust responses in terms of sustainable 
water management. The sustainable and fair allocation, use and conservation of 
aquatic systems have fundamental consequences for food security, sovereignty 
and justice, as well as for informing local food movements, innovative activism and 
education, and the whole range of interactions between urban and rural communities. 
The concern of agroecologists for the sustainability of agricultural systems and the 
emerging properties of ecosystems (Gliessman et al.  2007     )  makes agroecology 
instrumental in the search for sustainable socionatural interactions, which include 
decisions about natural resources, socio-economic processes and multiple connec-
tions between time, scale and space. Agroecology is an interdisciplinary area of 
study that not only challenges conventional academic boundaries, but calls for 
new channels of communication between academics, practitioners and the general 
public. Given that agroecology is primarily concerned with the removal of con-
ventional technologies and policies that oppose the attainment of more sustainable 
livelihoods, it is closely associated with the political-ecological critique of prevailing 
environmental management approaches (Amekawa  2011  ) . Issues such as agrarian 
reform, organic food production and the political recognition of subsistence farmers 
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are central elements of the resilience of agroecological systems (Simón Reardon 
and Pérez  2010  ) . 

 Political-economic aspects associated with globalization (such as free trade 
agreements and global corporate power) are determinant in understanding changes 
in agriculture, particularly in the context of developing countries. Global agricultural 
markets have certainly bene fi ted large-scale producers (in the Global North and 
South), but in that process small-scale farming and traditional/subsistence agri-
culture has been replaced by industrial, urban-type jobs – notably in China, India 
and Mexico to name a few. Agricultural practices have also extensively changed. 
Widespread use of modern technologies, fertilizers, pesticides, and genetically 
modi fi ed (GM) crops prove that manufacturing and marketing of inputs for agricul-
ture are a global business with environmental and social consequences of different 
types. Agroecological concerns have undoubtedly  fl ourished, such as in Latin 
America (Brandenburg  2008 ; Cruces  1996  ) , as a reaction to speedy changes in the 
agricultural sector, changes that seem to be at odds with sustainability principles and 
ideas. Small-scale farmers in Latin America have historically adopted ecologically 
sensitive practices that are examples of sustainable production and that can further 
bene fi t from agroecological techniques (Altieri and Nicholls  2008  ) . 

 In this sense, water management and water sustainability represent crucial 
contributors to the wide agroecological debate. Water is an essential input for agri-
cultural production and its properties are related to several catchment features, such 
as soil properties, land use and climatic conditions. Freshwater allocation, total water 
consumption, and the need to guarantee freshwater availability and quality (for 
strategic use) are primary conditions for agroecological systems and among the most 
discussed development and sustainability issues today. A signi fi cant proportion of 
contemporary water problems are derived from the intensi fi cation of agriculture 
production, particularly due to the increasing use of agrochemicals, heavy mechani-
sation and irrigation. The continued destruction of ecosystems, the loss of aquatic 
species, dislocation of human populations, inundation of cultural sites, disruption of 
sedimentation processes, and contamination of catchments are all evidence of the 
over-exploitation and poor management of freshwater resources, which has major 
implications for agroecology and environmental management more generally. Water 
pollution combined with adverse regional hydrologic and soil conditions, are impor-
tant factors that can seriously limit agricultural and agroecological possibilities. 

 Given the recognition of such problems by farmers and of fi cial agencies, the 
management of water systems has been marked, particularly in the last few decades, 
by a growing complexity and the search for improved responses. Nonetheless, the 
experience of recent years demonstrates that, while most conventional public policies 
aim to reconcile socioeconomic development with the conservation of aquatic 
systems, in practice those attempts have often led to the deepening of old and 
new disputes around the allocation and use of water resources and have normally 
achieved only marginal improvements. In the center of the controversy lays a  fi erce 
disagreement about the interpretation of the socioecological role of water manage-
ment and contrasting worldviews on the conservation of aquatic systems. Clashes 
regarding the priorities and direction of water management are a re fl ection of 
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contradictory positions about the value of water stocks and other associated 
catchment features. Such competing epistemologies of water management have 
undermined the design of government interventions, the adoption of speci fi c assess-
ment procedures and the formulation of regulatory strategies that are supposed to 
achieve higher levels of sustainability. Rather than predetermined, centralized 
approaches, water management associated with the practice of agroecology should 
be seen as an opportunity for collective social learning, that is, the understanding 
that water systems are complex, uncertain and disputed, with their management 
requiring a willingness to engage with other stakeholder sectors in complementary 
and creative ways (Ison et al.  2007    ). 

 As much as the pursuit of agroecological goals, sustainable water management 
is a valued activity that encapsulates, at different spatial scales and under concrete 
circumstances, a range of unresolved misunderstandings of the material and 
symbolic attributes of water systems (Ioris et al.  2006,   2008  ) . The  fi erce debate 
on sustainable development, agroecology and sustainable water management in 
particular, derives from the understanding that mainstream, prevailing patterns of 
use and allocation of natural resources are no longer ethically, socially, scienti fi cally 
or economically acceptable. An unsustainable condition is not simply a sum of 
negative impacts impinged upon nature, but it is a problem rooted in the patterns of 
development, democracy and production. As a result, the project of translating 
sustainable development into practice depends upon transformation in the use and 
conservation of natural resources, as well as redistribution of burdens and bene fi ts 
from the appropriation of the environment. Sustainable development is a contempo-
rary search for alternatives that rede fi nes human requisition, use and conservation of 
natural resources under fairer and more egalitarian bases. That makes sustainability 
not only a scienti fi c but also a normative concept, which can be expressed by two 
fundamental principles (cf. Ioris  2005  ) . First, the search for sustainability is a 
continuous process towards responses that appropriately satisfy natural and social 
demands; responses which should seek to remove contradictions in the relationship 
between nature and society. This process involves dispute resolution between 
con fl icting interests, and should follow transparent and democratic approaches. 
Second, a sustainable process or condition is one that can be maintained inde fi nitely 
without progressive diminution of valued system qualities. The consequence is that 
the entire system need not be maintained in order to be sustainable, but that a certain 
level of change or adjustment is acceptable, as long as the regulatory functions of 
the system are not interrupted. 

 The concept of sustainable development has reinvigorated attempts to better 
manage the water environment through appropriate policy-making and planning 
strategies, and represents an important extension of the principles integrating 
water management that permeate the agenda of water governance (Simonovic 
 1996  ) . According to the Organisation for Economic Cooperation and Development 
(OECD)  (  2003 :19), “water is the perfect example of a sustainable development 
challenge – encompassing environmental, economic and social dimensions.” 
Planning, regulation and management of water resources are examples of human 
activities that can directly bene fi t from the paradigm of sustainable development, 
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which has serious implications for agroecology and sustainable food production. 
Agenda 21, one of the milestones of the global negotiation on environmental 
conservation, af fi rms in its Chapter 18 that water is an integral part of the ecosystem, 
a natural resource and a social and economic good whose quantity and quality 
determine the nature of its use (United Nations Conference on Environment and 
Development [UNCED]  1993  ) . In the same way, the United Nations Millennium 
Declaration called upon all member states “to stop the unsustainable exploitation of 
water resources by developing water management strategies at the regional, national 
and local levels, which promote both equitable access and adequate supplies” 
(United Nations General Assembly [UNGA]  2000  ) . The new ethic of sustainable 
development reinforces and extends the main principles of water resources manage-
ment, such as the equitable distribution of costs and bene fi ts, economic ef fi ciency 
and achievement of non-economic objectives, and environmental integrity and 
elimination of irreversible effects. 

 The role of sustainable management of water resources for agroecology, therefore, 
implies not only the inde fi nite continuation of physically and biologically stable 
systems, but also concern for other dimensions of sustainable development, 
such as the economic ef fi ciency of water use, the equitable distribution of the costs 
and bene fi ts of water resource developments, and participatory approaches to 
policy-making and decision-taking. The ‘science of sustainability’ (O’Riordan 
 2004  )  compounds the complexities of understanding hydrological processes by also 
requiring both a dynamic view of water resources management as a continuous 
learning process rather than an end-point, and a holistic and integrated appreciation 
of the interplay between the environmental, economic and social dimensions of 
sustainability. A broad understanding of sustainability in the context of water 
resources must draw on both objective science and qualitative judgements regarding 
progress. Not surprisingly, therefore, sustainable water resources management is, to 
some extent, an elusive and contested notion (Rydin  1999  ) . Conceptual dif fi culties 
may be overcome by ‘learning from doing’; that is, by attempting to translate the goals 
of sustainable development into adaptive management approaches (Fish et al.  2010  ) . 

 The importance of sustainable development for water management is demonstrated 
by the escalating impacts created by most of the current forms of exploitation of 
the water environment (Falkenmark  2001  ) , many of which are related to food 
production and agriculture modernization, such as the destruction of ecosystems, 
increased sedimentation, loss of  fi sh species, dislocation of human populations, 
inundation of cultural sites, and contamination of surface and groundwater sources 
by agrochemicals. Gleick ( 2000 ) calculates that the enormous expansion of water 
resources infrastructure has led to a nearly seven-fold increase in freshwater 
withdrawals particularly caused by conventional forms of food production and 
irrigated agriculture. According to Sophocleous  (  2004  ) , humankind is projected to 
appropriate from 70% to 90% of all accessible freshwater by 2025. Agriculture is 
the dominant component of human water use, accounting for almost 70% of all 
water withdrawals, but many other factors signi fi cantly impact increasing water 
demand, including population growth, economic growth, technological development, 
land use and urbanization, rate of environmental degradation, government programs 
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and climate change. The problem of the exhaustion of renewable resources, such 
as freshwater, remains critical, because these resources are vulnerable to human 
overuse and pollution and have serious consequences for local welfare and regional 
development. As rhetorically observed by Sophocleous  (  2004  ) , water problems ‘at 
the global scale do not exist’, but all problems manifest themselves at smaller local 
to regional scales. 

 Swyngedouw  (  1999  )  observes that hegemonic, mainstream water management 
approaches tend to separate the various aspects of the hydrological cycle into 
discrete and independent processes (such as hydrology, engineering, economics, 
agronomy, ecology, etc.). This neglects the fact that nature and society are deeply 
intertwined, which is demonstrated by the ‘hybrid character’ of the water landscape, 
made evident by the intense human intervention in the water cycle. The phenomenon 
of hybridization between society and nature in a river basin is de fi ned as the produc-
tion of ‘socionature’ (Swyngedouw  1999  ) . According to this concept, society and 
nature are metabolically linked, one affecting and being affected by the other. 
Nature is not the mere substratum for the unfolding of social relations, but is an 
integral part of the process of production. The use and conservation of water are not 
unidirectional, but are part of a relational condition shaped by economic and social 
determinants. Sustainability implies a non-contradictory condition of the ‘socionature’ 
relation. In this sense, sustainability means that nature and society are not external 
to each other, but dialectically transformed. In other words, a sustainable situation 
for the use and conservation of water depends on society recognizing itself as 
intimately related to the existence of the water system. The sustainability of water 
resources is fundamentally constructed through the removal of barriers that prevent 
the achievement of this uni fi ed condition between the demands of human groups 
and the requirements of the water environment. 

 The pursuit of more sustainable, long-term management of water is what Postel 
 (  1997  )  de fi nes as the ‘last oasis’ available for human society and the farming sector in 
particular. In other words, the management of water should move away from merely 
expanding supply and move towards adopting a responsible control of demand. 
According to Tyson  (  1995  ) , the sustainable management of water particularly 
depends on responses in critical areas. These critical areas are, for instance, land use 
planning, water use minimization and recovery techniques, pollution prevention, 
treatment options, use-related receiving water standards, economic evaluation tools, 
and capacity-building for professionals and the general public. However, these are 
only examples of numerous possible responses, as there remain manifold ways in 
which society can interfere in the water environment. There is a vast range of critical 
processes that affect the condition of the water system and, in consequence, the 
achievement of sustainability. Furthermore, the search for water sustainability 
does not address only environmental questions, but also institutional,  fi nancial, 
distributive and participatory responses. Sustainability has repercussions for both 
the environmental dimension of water management and for the socio-economic 
processes related to water availability and allocation (Schreier and Brown  2001  ) . 
The long-term resolution of local/regional water problems needs to be based within 
wider strategies, as it could be possible that the adoption of local/regional short-term 
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remedies may reduce the bene fi ts of the long-term solutions. Water management 
requires integrated and long-term measures, because up to a certain point, the 
outcomes of changes in natural resource management practices are not often 
immediately apparent (Johnson et al.  2001  ) . Svendsen and Meinzen-Dick  (  1997  )  add 
that to cope with contemporary water problems, fundamental changes are neces-
sary in policies and institutions because the controversy involving sustainable water 
management is,  fi rst and foremost, a political challenge that requires the formulation 
of new bases of management (Hufschmidt and Tejwany  1993  ) . 

 Due to the complex interaction between human and hydrological processes, it is 
not easy to put forward a complete de fi nition that summarises the relation between 
sustainable development and the management of water that could be universally 
applied to agroecology. As af fi rmed by Cocklin and Blunden  (  1998  ) , there are 
innumerable competing water sustainability interpretations seeking legitimization. 
This is because more and more authors have attempted to incorporate aspects of 
sustainability into the formulation of decision support systems for water management. 
For Jonker  (  2002 :719) a suitable de fi nition for the management of water would be 
“managing people’s activities in a manner that promotes sustainable development”. 
In an attempt to capture the spatial relevance of this debate, Ioris  (  2001 :24) concep-
tualises sustainable water management at the river basin level as a “continuous 
process of managing river basin natural and arti fi cial resources, considering the 
human dependency on the cyclical  fl ow of water as implication for integrated efforts 
and environmental stewardship”. On one hand, there are interpretations of water 
sustainability that focus on the balance of resources and the mitigation of environ-
mental impacts, without considering political and participatory requirements in the 
same level of importance. In an example of a de fi nition centred on the environmental 
dimension of sustainability, Rennings and Wiggering  (  1997  )  af fi rm that, in order to 
be sustainable, the harvest rates of renewable resources should not exceed regeneration 
rates, waste emissions should not exceed relevant assimilative capacities of eco-
systems, and non-renewable resources should be exploited in a quasi-sustainable 
manner by limiting their rate of depletion to the rate of creation of renewable 
substitutes. Another example is provided by Lundin  (  1999  )  who claims that a 
sustainable water system should not have negative environmental effects even over 
a long time period, while providing required services, protecting human health and 
the environment with a minimum use of scarce resources. For the American Society 
of Civil Engineers (ASCE)  (  1998  ) , sustainable freshwater resource systems are 
adaptive, robust, and resilient to uncertain changes, ful fi lling positive rates of 
improvement; implying that the frequency and severity of threats to society are 
decreasing over time, leaving people more prepared to cope with water stresses 
when they occur. 

 On the other hand, more holistic interpretations of water sustainability place 
equivalent emphasis on public participation and on the relation between water 
management and the overarching aspects of sustainable development. Legge  (  2000  )  
points out that water sustainability is tied to goods regulation, through access 
to information, consultation, and participation in decision-making. According 
to this holistic view, the agenda of water sustainability must include social and 
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environmental issues that are not regularly considered in the traditional management 
process. For Bernhardi et al.  (  2000  ) , sustainable water management should be 
addressed from a broader perspective than focusing only on the resource, in a way 
that managers also become acquainted with a broader set of analytical concepts for 
problem management. Any interpretation of sustainable water management entails 
the consideration of long-term consequences of present action, as well as the 
consideration of external pressures, risks and uncertainties. It is relevant to note 
that, although some level of uncertainty in the understanding of the management of 
water systems is inescapable, it must not hinder the pursuit of water sustainability 
(Clark and Gardiner  1994  ) . To cope with complexity and uncertainty, Kay  (  2000  )  
af fi rms that it is necessary to choose a dynamic, rather than a static view of the 
sustainability concept, that is seeing sustainability as a process rather than as an 
end-point. According to Lee  (  1992  ) , sustainable watershed management requires 
knowledge about ecologically effective forms of social organization, and a major 
reason for the failure of human societies to develop sustainable resource management 
activities has been the limitations in their ability to acquire and process ecological 
information. Ecological and socio-political processes that affect collective action 
and property rights related to water should, thus, be understood at the social-spatial 
scale of the river basin (Swaloow et al.  2001  ) . 

 It is important to observe that because of speci fi c local demands, the sustainability 
condition may not necessarily be uniform throughout the river basin, but in some 
sub-units a higher level of environmental impact may be acceptable. Within certain 
limits, the decision to allow negative impacts in certain parts of the catchment is 
still in accordance with the goals of sustainable development. For instance, a water 
supply dam can be built in one section of the river basin, thereby producing local 
negative impacts, but bene fi ting the rest of the catchment. That is what Brown and 
Harper  (  1999  )  de fi ne as the outcome being bigger than the sum of the parts and the 
construction of sustainable development incorporating a dialogue between local, 
sectoral demands and the progress of the whole. To be able to make decisions on 
this balance between conservation and use of the catchment environment, it is 
essential that stakeholders are democratically involved in the decision-making 
process. Thus, water management must involve the river basin community in an 
effective way to promote the sustainable use of water. Democratic approaches to 
water sustainability are often termed community-based catchment management, 
which involves an adaptive planning framework that  fi rst seeks consensus on 
environmental planning, its implementation and its operation, maintenance and 
monitoring (van Horen  2001  ) . 

 The argument so far is that the sustainability of water systems, as a basic require-
ment of agroecology, entails good water quality and satisfactory resource availability, 
equitable allocation of resources, rational and judicious use, public engagement 
and an adequate institutional framework. The sustainable management of water 
is a social construction, a gradual, iterative and dialectical revision of dominant 
trends and disruptive driving-forces. There are social, economic and environmental 
dimensions that need to be considered together. The sustainability of water resources 
is constructed through the removal of barriers that prevent the achievement of common 
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conditions that serve both the demands of human groups and the requirements of the 
water environment. In order to consolidate our claims, the core requirements of 
water sustainability can be expressed by the following three principles. First, the 
search for water sustainability is the application of sustainable development 
principles to resource allocation and management in order that nature conservation 
and social demands are concurrently and appropriately satis fi ed. Second, the sus-
tainable use and conservation of the water environment presupposes the inde fi nite 
continuation of resilient catchment systems and the maintenance of critical ecological 
functions. Third, water sustainability requires a fair and equitable distribution of 
opportunities across groups and generations allowing all to bene fi t from the shared 
water environment, which must be achieved through participatory approaches, 
adaptive management and a robust institutional framework. In the next section we 
will apply this conceptual elaboration on water and sustainability to the historical 
and geographical speci fi city of environmental management and politics in recent 
decades. These two sections together will then inform the case studies on water 
sustainability in Mexico.  

    2   Moving the Agenda Forward: The Political Ecology 
of Water Sustainability 

 The meaning of sustainable water management for agroecology, as brie fl y discussed 
previously, has evolved since the early years of the debate in the mid-1980s. There 
is now a stronger emphasis on the dynamic interaction between nature conservation 
and the demands of different social groups, as well as a realization of the con fl icting 
perceptions of environmental problems and the limits of science to deal with risk 
and uncertainty. Policy-making moved away from merely meeting quantitative 
water demands and restoring ecological features into broader concerns about the 
integration of spatial and temporal scales of multi-dimensional management issues. 
Water sustainability grew to include a range of interrelated requirements, such as 
guaranteeing the water necessary to maintain human health and sustain ecosystems, 
basic protection for the renewability of water resources, and institutional improve-
ments in terms of planning, management and equitable con fl ict resolution (Gleick 
 1998  ) . However, it is often the case that the translation of sustainability principles 
into action has encountered major obstacles that break the link between economic 
growth and water demand or that hinder effective coordination of sectorial and local 
interests with political and development pressures. Regulatory institutions have 
been reformed in an attempt to integrate stakeholders and spatial areas, but have 
often failed to address a backlog of management distortions and social inequalities 
(Ioris  2008  ) . There is a growing appreciation nowadays that water sustainability – as 
much as agroecology – is a profoundly contested concept, which requires con-
certed efforts towards forming a shared vision about the management of ‘socialized’ 
water systems. 
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 It should be noted that water problems have become part of everyday news 
bulletins, which are translated into growing public awareness of issues like climate 
change and deserti fi cation, but also problems more closely related to agriculture 
production, like water supply,  fl ooding and river pollution. Nonetheless, not all 
problems are equally urgent to solve, have the same nature or involve the same 
number of stakeholders. What is more, despite the sheer deluge of information in 
modern society, the debate on water problems is certainly not new. In fact, the 
economic and social dimensions of water were already recognised by economists and 
philosophers in the eighteenth and nineteenth centuries (Tuan  1968  ) . But it was really 
in the  fi rst decades of the twentieth century that a systematic body of knowledge 
was developed to organise engineering interventions and foster coordinated 
responses (Linton  2010  ) . The notion of catchment management was initially applied 
to the development of water infrastructure in the United States during the economic 
depression in the 1930s (e.g. the Tennessee Valley Authority experience; cf. Lilenthal 
 1944  ) . The underlying assumption was that water should be connected to economic 
development and should be the object of technological and  fi nancial investments 
(the major part borne by the national State). The notion that water could facilitate 
national development in fl uenced the construction of dams and expansion of water 
infrastructure after the Second World War (e.g. some of the largest engineering 
works and irrigation schemes were built in the 1960s and 1970s). During this period, 
however, public policies were mainly restricted to the coordination of economic 
targets and infrastructure investments. This initial phase of modern water manage-
ment was characterized by structural interventions and a central focus on economic 
growth, with environmental conservation as only a very secondary objective. 

 Before too long, it became evident that the single economic justi fi cation for 
the construction of water projects was leading to operational inef fi ciencies and 
widespread negative impacts. Concepts and techniques started to be revisited at 
the end of the 1970s and bene fi ted from an increasing awareness of the social and 
environmental consequences of conventional interventions. Market liberalisation 
and the declining investment capacity of the national State provided the economic 
reasoning for a shift from structural measures to non-structural responses. The goal 
of integration was emphasized further and seen as an antidote to a perceived 
fragmentation of policies and projects, as well as to the lack of dialogue between 
public agencies and private water users. In theory, instead of the past attempt to 
integrate economic growth with water engineering, the new approaches advocated a 
broader integration of water use and environmental conservation, as well as higher 
management  fl exibility and direct forms of stakeholder involvement. Similar to the 
previous phase of water management, the new ideas also emanated from northern 
countries and have exerted formidable in fl uence on legal and administrative reforms 
around the world (particularly since the 1990s). The concept that better epito-
mizes the current attempts to improve water management is probably ‘Integrated 
Water Resources Management’ (IWRM), seen by many as a panacea in the face of 
challenging socioeconomic and environmental demands. 

 Despite numerous efforts to conceptualise integrated water management in 
recent years, its epistemological grounds continue to be unclear and uncertain, which 
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directly affects the contribution of water management to agroecological systems. 
Most IWRM scholars persistently insist on the abstractedly de fi ned necessity to 
integrate plans and procedures, but it is not easy to grasp what exactly should be 
prioritized and integrated. The literature presents IWRM as a vague combination of 
wishful thinking (i.e., something needs to be done to solve current water problems 
and integration is the answer) and exhortative measures (i.e., all sectors and groups 
should be involved in shared problems). Some reactions to the elusiveness of the 
concept recommend a tacit association of IWRM with other regulatory mechanisms. 
Notwithstanding the debate, there remains a systematic lack of conceptual accuracy, 
which has consequently led to the impracticability of the IWRM-inspired regulation. 
There is an obvious parallel here with similar concepts like sustainability and 
sustainable development, where only a super fi cial level of agreement is reached, 
while the tangible consequences of those expressions are ambiguous and contested. 

 In the end, the dif fi culty of operationalizing IWRM, such as in relation to agro-
ecological practices, is a direct consequence of its imprecise conceptualization. 
Water management is essentially about choosing one between equally important 
demands, but elusive claims for wide-ranging integration are unable to offer much 
help. The weakness of the IWRM concept makes it easy prey for fashionable 
multidisciplinary academic studies, which normally establish a trivial link between 
variables and processes of the water systems without really understanding the 
socionatural complexity of water problems. The result is that academic assessments 
supporting IWRM initiatives are often employed to legitimize pre-established objec-
tives, instead of boosting a transparent and democratic selection of management 
responses. Furthermore, the limited resources of public agencies responsible for 
overseeing IWRM restrict the range of regulatory solutions to a relatively short list of 
‘manageable’ options. In practice, that means a continuation of previous approaches 
and incapacity to produce innovative answers to water problems. The objectives of 
integration and consistency are often manipulated by higher authorities to overrule 
the decisions of catchment organizations, despite the fact that the new agenda of 
water management includes decentralization as one of its central goals. 

 It is crucial to recognize that the epistemological and operational limits of IWRM 
have a more elemental cause, which is precisely the political naivety that charac-
terises the ongoing water reforms. Most of the literature on IWRM still fails to 
acknowledge that political differences between social groups have a striking 
in fl uence on water allocation and the distribution of negative impacts. That is 
precisely what political-ecological studies intend to address, as part of the broader 
contribution to sustainability and agroecology in particular (Alimonda  2006  ) . It has 
been observed elsewhere that a critical limitation of IWRM is the entrenched mindset 
of water managers and hydrologists who consider socioeconomic and political 
demands as deviations from the ‘purist’ goals of water management (McCulloch 
and Ioris  2007  ) . For this group of ‘purists’, the gap between IWRM prescription and 
practice is sometimes attributed to ‘politics’, as if it were only a sort of circum-
stantial nuisance to be overcome or avoided. Such approaches fall short of addressing 
the full extent of the political nexus between economic growth, environmental 
degradation and social demands. Nonetheless, social and economic inequalities are 
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integral features in a politicized environment, such as in Brazil and Mexico, where 
con fl icts over resources are still linked to systems of political and economic control 
established in the colonial era. The politicization of water resources in Latin America 
is translated, for example, into an uneven distribution of public water services or the 
ordinary exclusion of weaker groups from the decision-making process. 

 In that sense, water management encapsulates the asymmetry of power between 
different groups of farmers. Large-scale farmers tend to prefer capital intensive 
technologies and heavy water infrastructure due to their easier accessibility to credit 
and markets. In contrast, smaller-scale subsistence farmers tend to maintain adapted, 
less capital intensive water management practices and rely more directly on com-
munity collaboration. It means that water management associated with agroecology 
techniques does not constitute only a technological option, but it is also part of 
political and cultural identity. Organic farming systems, including more sustainable 
water management, offer a direct challenge to the monoculture nature of plantations 
based on external inputs. Sustainable water management is part of the search for 
food sovereignty and political autonomy, which has relevance for both organic and 
subsistence farmers in Northern and Southern countries. It should be noted that 
water management associated with agroecology is highly knowledge-intensive, but 
it is based on techniques that are developed on the basis of farmers’ knowledge, 
experimentation and creative adaptation. The af fi rmation of more sustainable water 
management approaches has, therefore, important synergies with the pursuit of 
more autonomous agriculture systems through the af fi rmation of alternatives to 
the hegemony of narrow economic policies typically based on production for 
market-export and cash generation. 

 The fundamental problem with mainstream approaches to water management is 
the failure to identify the contradiction between the expansion of market-based regu-
lation and the achievement of sustainable and equitable solutions to water problems 
Vélez et al. ( 2010 ). Notwithstanding the persuasive discourse on the aptness of 
 fi nancial incentives and economic instruments of water management, because of its 
internal rationale, such approaches provide only a very narrow, transitory answer to 
environmental degradation, while at the same time emboldening further accumula-
tion of capital. There is a long tradition of radical thinking that criticizes the inherent 
formation of social and environmental crisis due to the pressures of capital accu-
mulation in the hands of a small percentage of the population. Nonetheless, because 
of their analytical biases, most conventional responses fail to accept that market-
based environmental policies (which include both market transactions and govern-
mental interventions that organize the market, e.g. public policies), instead of 
removing degrading pressures, largely transform nature restoration or conservation 
into an object of capital accumulation. The exploitation of natural resources has 
historically been the main process of nature commodi fi cation, but the recent attempt 
to mitigate and prevent environmental impacts using the same market-based ratio-
nality constitutes the essence of the ‘ecological modernization’ of capitalism (Ioris 
 2010 ; Swyngedouw et al.  2002  ) . 

 Furthermore, for mainstream policy-makers, issues of power asymmetry and 
class, gender and race discrimination have either remained out of the debate or been 
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contained in a secondary agenda of social compensation. Because of the focus on 
isolated elements of water systems, mainstream economists have largely ignored 
power inequalities behind decision-making structures and remain silent to the fact 
that water management problems are profoundly in fl uenced by cultural circumstances 
and political disputes. They miss the fact that the expression of social inequalities 
through water use is not an abstract phenomenon, but directly depends on the 
biophysical materiality of the nature that is incorporated into capital accumulation, as 
well as on the cultural context where water is used for the production and exchange of 
commodities. As a result, the degradation of managed water systems by agribusiness 
and intensi fi ed agriculture production is not simply the outcome of inadequate 
technologies, but it is rather the consequence of asymmetric social opportunities. 
For example, socioeconomic injustices have historically shaped access to and 
availability of water in Latin America, where the uneven impacts caused by droughts 
and  fl oods reveal the interrelation between water security and political power. In this 
case, the poor strata of society bear the brunt during adverse periods, while the 
stronger players can increase the accumulation of capital by the acquisition of land 
or manipulation of public relief funds.  

    3   The Political Ecology of Water: A Case Study 
Analysis of the Yucatan Peninsula, Mexico 

 Water is an essential input for agriculture that, when combined with soil charac-
teristics and climate determine different crop yield possibilities and crop quality. 
As discussed in the previous sections, a serious limitation for agriculture (for 
developing contexts in particular) is the relative scarcity of clean freshwater for 
agricultural use. Water pollution combined with ‘adverse’ regional hydrologic 
and soil conditions are also important factors that can seriously limit agricultural and 
agroecological possibilities. Apart from being one of the sectors that consumes more 
water than others, agriculture is a strategic sector for the economies of developing 
countries and a means of survival for large numbers of small-scale farmers. Thus, 
freshwater allocation, total water consumption, and the need to guarantee freshwater 
availability and quality (for strategic use) are primary conditions for agroecology – and 
among the most discussed development and sustainability issues today. 

 In a free market context (such as NAFTA), competing developing strategies 
(notably export manufacturing), and increasing openings of agricultural markets, 
seem to limit agroecology possibilities even further. Cheaper agricultural imports 
invade local markets, thus impeding local producers from competing locally 
or regionally  via  pricing. Further, unlike 30–40 years ago, urban type jobs 
(i.e., manufacturing or organized crime) proved to be a more popular way out of 
poverty than  via  agriculture (see Gwynne and Kay  2004 ; Barkin  1998 ; Gilbert 
 1994  ) . The following case study will show how in Motul, Yucatan, Mexico – just like 
in many other regions within the state (see Gravel  2006 , and Biles  2004  for more 
detail), government planners chose to introduce assembly plants in rural areas, looking 
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to foster economic development and provide jobs for otherwise young agricultural 
workers (or potential migrants). Maquila activities there are water-consuming and 
relatively pollutant. The geology and hydrology of the Yucatan Peninsula magnify 
risks of underground water extraction and pollution from different sources. All these 
factors contribute to explaining the limited agroecology practices and options in 
rural Yucatan and the poor water quality for agriculture. 

 Studies on the quality of water for agricultural use (in the state of Yucatan) show 
serious constraints determined by natural conditions and water pollution from 
different sources (Delgado et al.  2010  ) . Yet they fail to explain: (a) why such a 
situation is long-standing and pervasive, (b) who are the principal actors responsible 
for that situation, and (c) the dynamics behind these actors’ actions and relations 
between them. An in-depth analysis of Mexican federal and state (environmental 
and agricultural) policies will help provide clari fi cation, and provide further insight 
into the role governments play to foment or limit more sustainable solutions for 
agriculture and agroecological development. 

 Based on topographic, hydrological and geological data, and a case study analysis 
(Y Industries, Motul, Yucatan, 2003), the following sections analyze the Yucatan 
Peninsula topographic and geologic conditions and underground water dynamics, 
Y Industries’ 1  environmental impact and Mexican government environmental and 
development policy capacities. Digital Elevation Model (DEM) images and selected 
schemes from different sources were used to develop topography and geohydrology 
maps and other related  fi gures. Government  fi les on Y Industries and 20 in-depth 
interviews with government of fi cials (and Y Industries management) provide the 
main data sources for the case study. Data and discussions partially deal with water 
management issues, but emphasis is placed on government development policy 
designed to replace agricultural activity, government environmental monitoring 
capacities (for industry), and the risks associated with water extraction (for agriculture 
and urban use), water treatment practices (i.e., chlorination), and Y Industries’ 
polluting activities (i.e., wastewater disposal and improper grey water management). 

 Section  3.1  deals with the Yucatan’s water cycle complexities and water extraction 
practices. We intend to show that the oversimpli fi ed version put forward by govern-
ment of fi cials contrasts with a more complex interpretation of Yucatan watershed 
dynamics, water treatment and extraction practices. Before showing data, analyses 
and case study discussions (Section  3.2  onwards), we propose a more informed 
view on the economic history of Motul and surrounding municipalities. This 
information will show how determinant government development policy has been 
promoting economic and social change (by favoring manufacturing), and how it 
deals with environmental issues derived from industrial activity. 

 The urban and demographic growth, agriculture and cattle ranching, and more 
recently the maquila industry, place increasing environmental pressure on underground 
water stocks in the peninsula. Extraction of good quality water for agricultural use 
does not seem to coincide with the most productive agricultural and cattle regions, 
yet it is essential to secure healthy ecosystems for agroecological practice. 

   1   Y Industries is a garment maquiladora producing jeans for export to the American market. 
Y Industries employees are rural Mayans living in the Ex-Henequen Region.  
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    3.1   A Synthetic View of Yucatan Peninsula 
Watershed Dynamics 

 The geology and hydrology of the Yucatan Peninsula have been widely studied 
(Bauer-Gottwein et al.  2011 ; Batllori-Sampedro et al.  2006 ; CNA  2001 ; Perry et al. 
 1989,   1995,   2002 ; Lugo-Hubp et al.  1992 ; Villasuso  1992 ; Marín  1990 ; Marín et al. 
 1990 ; SARH  1989  ) . It is known that at the end of the Cretaceous Period (66 million 
years ago) a meteorite hit the earth next to the Yucatan, producing a cloud of dust 
thick enough to prevent solar energy from heating the earth (Morgan et al.  1997 ; 
Sharpton et al.  1992,   1993 ; Hildebrand et al.  1991 ; Pope et al.  1991 ,  1996 ; Pen fi eld 
and Camargo  1981 ; Alvarez et al.  1980  ) . This phenomenon eventually resulted in 
one of the biggest extinction events in the history of life on Earth; changing the 
geologic substratum over a vast area, and reshaping geological processes under new 
conditions in what is today the Yucatan Peninsula (Perry et al.  2009 ; Sharpton et al. 
 1993 ; Pope et al.  1991  )  and the Caribbean Basin (i.e., Florida-United States and 
Cuba). More generally, the Yucatan Peninsula’s geological substratum is relatively 
young, particularly in the North and Northeast areas where Pleistocene and Mio-
Pliocene substrata are found (Fig.  1a ). These types of parental material are highly 
porous, and made of calcium carbonate. High soil permeability and proximity to 
the sea determine the Yucatan’s complex underground water dynamics (Perry et al. 
 2002 ; Steinich and Marín  1996 ; Back  1992 ; Back and Lesser  1981 ; Back and 
Hanshaw  1970  ) . South and Center of the peninsula, older and less porous geological 
substrata are found, belonging to the Cretaceous-Pliocene periods (Fig.  1a ). Thus, 
on most of the peninsula’s North and Center surface, and despite low precipitation 
and high water evaporation rates (Orellana et al.  1999 ; García  1988  ) , vast stocks of 
freshwater accumulate underground during the rainy season. These types of geohy-
drological phenomena are shared by Caribbean Basin countries – notably the Florida 
peninsula and Cuba.  

 Saline water intrusion is relatively common, at least within an approximate 8 km 
fringe from the seashore, and is determined by periods of high and low tide. Intrusion 
of saline water during high tides results in freshwater salinization, and in freshwater 
heads increasing in the mainland (Graniel et al.  2004  )  (Figs.  2a ,  3a ). During low 
tides, larger volumes of inland freshwater are expelled as a result of differences in 
water pressure from the sea (see underground caves complex in Fig.  3b ). 2  Inland 

   2   The Peten plant community (typical edaphic known as a ‘hammock plant community’ in English) 
results from freshwater streams running underground to areas close to the seashore, where saline 
and freshwater mix. Some plants there (particularly tropical green and semi-evergreen forest species) 
bene fi t from freshwater streams coming from inland areas (see Febles-Patrón and Batllori-Sampedro 
 1995 ; Trejo-Torres  1993 ; Miranda  1958 , for more details). The Peten is unique in that the geo-
hydrology (of the North, Northeast and West) of the peninsula generates ideal conditions for the 
growth of tropical rain forest species despite adverse climatic conditions (i.e., low precipitation 
and extremely high water evaporation rates – Bs 

0
  type climate).  
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freshwater heads then decrease. In addition, and as a result of high soil porosity, 
inundations are common during the hurricane period. Yet, topographic elevations 
running in a Southwest/Southeast direction (‘ Sierra de Ticul ’) that coincide with 
Southern geological characteristics (less porous geological substrata) seem to 
determine the distinctive super fi cial and underground water streams between North 
and South (Figs.  1a ,  2b ). These most probably show that North and South under-
ground aquifers might not be necessarily connected (Fig.  2b ). However, government 
of fi cials often put forward the idea that the Yucatan Peninsula is a single unit with 
interconnected underground streams, as if a single reservoir would cyclically 
provide (clean) freshwater for different uses. Perhaps that is why government data 
usually show that large amounts of freshwater are available in the peninsula, and 
of fi cials argue that regional water cycles guarantee freshwater demand. After all, 
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it is known that the Yucatan Peninsula is among the largest watersheds in the world 
(Gondwe et al.  2010  ) .   

 In fact, water extraction volumes and sites correspond to the areas/regions with 
higher water re fi ll dynamics and seawater in fi ltration (Figs.  1b ,  3a ). In addition, 
water treatment practices (i.e., chlorination) together with a lack of proper sewage 
systems actually result in underground walls of contamination by adsorption 
(Fig.  3a , Table  1 ), suggesting that underground water stocks close to urban areas are 
being increasingly contaminated. The fact that extraction of water (and water 
 treatment) coincides with demographic areas of concentration shows that there is 
effectively no Water and Sanitation Service (WSS) provision policy in the state 
(Fig.  1b ), and that risk of exposure to polluted water actually exists, and will 
 signi fi  cantly increase over time. In more detail, Figs.  1a  and  2b  show that topogra-
phy and geological substrata differ from North to South, most probably dividing 
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underground watersheds. We observed that more elevated topographic regions 
 coinciding with older geologic substrata showed super fi cial (and most probably 
underground) freshwater streams in the form of rivers (i.e., ‘Río Hondo’ in the 
Southeast and ‘Río Champotón’ in the Southwest) (Fig.  2b ). A clear topographic 
and geological border could be drawn to divide Northern from Southern and Eastern 
watersheds (Fig.  2b ). Moreover, the Peten plant community phenomenon (in the 
North,  fl at-land coastal areas) shows that underground freshwater dynamics respond 
to an underground delta river pattern (Figs.  3a, d ). Peten localization corresponds to 
underground freshwater streams running toward the coast (Figs.  3a, d ). In contrast, 
areas having older geological substrata and those with more pronounced orographic 
features lack hammock vegetation communities.  

   Table 1    Main pollutants and 
reactive compounds present 
in the Yucatan Peninsula 
aquifer   

 Compound  Source 

 Arsenic  Solid waste 
 Bacteria  Waste water 
 Cadmium  Solid waste 
 Caffeine  Waste water 
 Chloride (Cl)  Waste water 
 Chromium  Solid waste 
 Copper  Solid waste 
 Cocaine  Waste water 
 DDTs  Pesticide 
 Detergent  Waste water 
 Dissolved solids  Waste water 
 Drines  Pesticide 
 Endo-sulphates  Pesticide 
 Fecal Coliform Bacteria  Waste water 
 Fungi  Waste water 
 HCHs  Pesticide 
 Heptachlor  Pesticide 
 Iron  Solid waste 
 Lead  Solid waste 
 NO 

2
   Waste water 

 NO 
3
   Waste water 

 PO 
4
   Waste water 

 Protozoa  Waste water 
 Sulfate (SO 

4
 )  Waste water 

 Viruses  Waste water 
 Zinc  Solid waste 

  Sources: Graniel et al.  (  2004  ) , Pacheco et al. 
 (  2004  ) , Pérez and Pacheco  (  2004  ) , Alvarez 
Legorreta  (  2002  ) , Escolero et al.  (  2000  ) , Gonzáles 
Herrera  (  1996  ) , Villasuso  (  1992  ) , Pacheco and 
Cabrera  (  1977  )   
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 Differences in topographic and geological substrata between North, East, 
and South, suggest that underground freshwater residence time varies between 
watersheds. In the North, coastal areas and East, higher porosity and low  fl at-lands 
determine more dynamic water  fl uxes from rainfall and sea tides (Figs.  1a ,  3a ). 
These conditions translate into higher phreatic vulnerability. Despite heavy rainfall 
in the Northeast region (Orellana et al.  1999  ) , underground freshwater residence 
time is short. Higher precipitation zones in the South coincide with geological 
substrata characteristics that facilitate freshwater stocks – evaporation rates are 
secondary because they are relatively homogenous over the whole peninsula (Lerer 
 2008 ; Orellana et al.  1999  )  (Figs.  1a ,  2a ). Thus, coastal areas and North-Central 
regions show higher freshwater heads (with great seasonal variations; Graniel 
et al.  2004  )  (Fig.  2a ). South-Central regions coincide with lower (less variable) 
freshwater heads (Fig.  2a ), and extended water residence time. Underground 
watershed dynamics vary seasonally in relation to cyclical sea tides and the rainy 
season – extreme water head variations in the North are due to a combination of high 
precipitation volumes during hurricane events 3  and extreme changes in atmospheric 
pressure that result in abrupt changes of sea tides. The most intense hurricane period 
runs from September to October, in which saltwater intrusion is more common and 
increases freshwater stock vulnerability. North and Northeastern coastal areas are 
particularly vulnerable to such cyclical extreme events. 

 Interestingly, urban areas, where more freshwater is extracted, are located closer 
to the coast (notably Merida and Cancun, the two biggest cities on the peninsula) and 
in the North-Central part of the peninsula (i.e., Valladolid, the second biggest city in 
the state of Yucatan) (Fig.  1b ). These regions correspond to young geological sub-
strata; to locations where water  fl uxes are more dynamic. Thus, vulnerability result-
ing from water extraction, water pollution (derived predominantly from grey waters 4  
and chlorination) and saltwater intrusion increases exposure of underground water 
stocks when they are close to major urban settlements. Water extraction for agricul-
ture and cattle ranching (mostly yellow areas on Fig.  1b ) also are concentrated in the 
North-Central region. Demographic dispersion on the peninsula further increases the 
risk of freshwater stock pollution. Urban and rural anthropogenic activities are cen-
tral to identifying potential pollutants, but the environment in which these activities 
interact also plays a crucial role. Water chlorination, for example, is a common prac-
tice to obtain drinking water. Hypochlorite is the most common compound used in 
this process. Chemical reactions between hypochlorite and dissolved organic acids 
(contained in the water extracted from underground water sources) eventually pro-
duce trihalomethane compounds (Alvarez  2002 ; Gooddy et al.  1997 ; Alawi et al. 
 1994 ; Foster et al.  1994  ) . These reactions usually take place (on a large scale) in 
water treatment plants known to lack ultra- fi ltration capacities, and are used to elimi-
nate dissolved organic acids. Therefore, piped water often contains carcinogenic 

   3   Hurricanes can carry volumes of water up to ten times higher than those registered during normal 
rain periods (Rosengaus Moshinsky et al.  2003  ) .  
   4   Lack of sewage systems in the Yucatan increases underground water exposure to coliform 
pathogens. Widespread use of latrines has been regarded as a serious infrastructural health issue 
(Gooddy et al.  1997  ) .  
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trihalomethane compounds to varying degrees. Thus, areas where extracted water 
contains more dissolved organic acids (i.e., soils rich in organic matter, such as 
Luvisol, Cambisol, Vertisol, Histosol and Gleysol – see Bautista et al.  2007 ; 
Harrington et al.  1996  )  are more prone to trihalomethane water contamination 
(i.e., the cities of Valladolid, Felipe Carrillo Puerto, Chetumal, and Cancun to 
name a few) (Fig.  3c ). Chlorination of water derived from household activities 
(i.e., washing), and industry, contribute even further to trihalomethane water con-
tamination. Although government of fi cials argue that chlorination is the most cost-
effective solution to provide drinkable water, few studies have evaluated 
trihalomethane impacts to human health on the Yucatan Peninsula. 

 Wastewaters derived from households, industry and agro-industry, also are 
important sources of pollutants and reactive compounds that can contaminate water. 
These ‘grey waters’ are rich in bacteria, protozoa and fungi among other pathogens 
(Perez and Pacheco  2004 ; Pacheco et al.  2004 ; Tapia-Gonzalez  2008 ; Gonzáles 
Herrera  1996 ; Marín and Perry  1994 ; Casares  1983 ), and usually end up in under-
ground streams (Fig.  3a ). Similarly, the high nitrogen levels found in fertilizers, 
agrochemicals and foods, add to wastewater nitrogen content, facilitating reproduc-
tion of pathogenic organisms and eutrophication processes. Coastal red-tides (large 
to excessive and rapid algal blooms that can cause health and water quality issues, 
and often cause water discoloration) around the peninsula are associated with the 
high nitrogen content of wastewaters  fl owing into the sea  ( Morales-Ojeda et al. 
 2010 ; Herrera-Silveira et al.  2005  )  (Fig.  3b ). It is important to note that, on one 
hand, underground water streams carry wastewaters of different types towards 
the sea (Fig.  3b ), but on the other hand, porous geological substrata adsorb pollut-
ants of different types (Table  1 ), and retain wastewater for longer periods of time 
than larger underground water systems (e.g., caves). Coliform contamination levels 
are directly related with urban settlements, but dilution processes often mask high 
concentration levels of pollution in a given location at a given time. Demographic 
and economic activity dispersion on the peninsula (excepting the central natural 
reserve of Kalak’-mul) result in underground watersheds contaminated over the 
entire peninsula (Figs.  1b ,  3b ) (Escolero et al.  2000,   2005 ; Marín et al.  2000  ) . 

 Soil characteristics also play an important role in Yucatan hydrogeology pro-
cesses and more particularly determine freshwater aquifer quality. Dune ridges, 
swamps, stony litosols and karsts are found from the coast to the interior, producing 
different types of  fl ora (Figs.  3a, d ). Calcrete aquitard (also known as  Tsekel  when 
super fi cial, or  Caliche,  when underground) runs from the continental platform up to 
the interior mainland, super fi cially emerging in what is known as the stony litosol 
soil type (Figs.  3a, d ). Calcrete aquitard results from seawater and freshwater inter-
actions with calcareous sediment and is relatively compact. Given its extension 
(all along the coast from the sea to 10–14 km inland) and physical properties, it has 
often been described as a watershed frontier between seawater and inland freshwater 
aquifers (Perry et al.  1989,   1995,   2002 ; Villasuso  1992 ; Marín  1990 ; Marín et al. 
 1990  ) . It is known that calcrete aquitard partially determines underground aquifer 
 fl ows from the mainland to the sea. Inland freshwater pressure and calcareous 
dilution actually break the calcrete aquitard in speci fi c places, usually close to the sea 
shore. This results in underground freshwater streams that enable the Peten plant 
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communities (Figs.  3a, d ) to exist. In certain areas, where calcrete aquitard reaches 
the surface, tropical lowland swamp forests develop as a result of calcrete aquitard 
impermeability (Fig.  3d ). A transitional zone between the calcrete aquitard and 
the Karst (calcrete transition) underlies an area of tropical dry  Candelabri -form 
cactus forest (and shallow rendzinas). Such areas are characterised by fragmented 
old calcrete aquitard combined with organic matter (i.e., stony litosol) (Figs.  3a, d ). 
The above described transition zone is what is commonly known as the  Tsekel.  

 Salt concentration levels found in freshwater extracted from wells varies 
depending on water extraction volumes, location, sea tides and the rainy season 
(Fig.  3a ). Prolonged periods of water extraction are related with higher salt con-
centration (though water is still drinkable), most probably due to changes in 
pressure – salt concentration levels rapidly decline when water extraction is stopped. 
No literature, though, shows whether salt concentration has increased over long 
periods of time over the whole peninsula. Yet it is believed that apart from cyclical 
changes (i.e., hurricane events) the relation between seawater and inland freshwater 
remains relatively stable. In addition to the hydrological complexities described 
before, large amounts of treated water (using chlorination) are periodically returned 
to the underground watersheds without suf fi cient supervision or control from 
state authorities. 

 Delgado et al.  (  2010  )  revealed freshwater samples to show higher than recom-
mended chloride concentrations and salinity in different locations. High concentrations 
of sulphates, and sodium adsorption were highlighted as potentially undermining 
underground freshwater quality for agriculture. Agricultural development divided 
by sectors (i.e., citrus, maize, and cattle ranching) and regions (Northwest, South 
and Southeast, and Northeast regions) show that the most exploited areas are not 
necessarily using optimum underground water found in the state (i.e., Delgado et al. 
 2010 , region VI in Fig. 8:1431). In summary, the simpli fi ed vision put forward by 
government of fi cials to explain the Yucatan Peninsula watershed dynamics seems to 
be consequent with allowing water extraction from virtually any location – a historical 
practice on the peninsula (Bauer-Gottwein et al.  2011 ; Gondwe  2010 ; Charvet  2009 ; 
ASK  2003 ; CNA  2001 ; SARH  1989  ) . We share the view that a more elaborate 
diagnosis of the peninsula’s watershed dynamics is necessary to design a more 
comprehensive WSS provision policy for the region. Unlike the Yucatan Peninsula 
and Cuba, Florida state authorities have been implementing a comprehensive water 
extraction and water management policy for some time (Back and Hanshaw  1970  ) . 
The Y Industries case study will provide further evidence to show the functioning 
of Mexico’s environmental of fi ces and their institutional weaknesses (see Mumme 
 1992 ; Mumme and Duncan  1997 ).  

    3.2   The Henequen Industry in the Yucatan 

 From the early colonial days and for the next three centuries, Motul’s main 
economic activity was agriculture and cattle ranching (   JM Dzul 2006, unpublished 
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data; Castilla and Torres  1999  ) . Production of honey, cotton (to craft  mantas ), sugar 
and wax was also common and remains part of Yucatan exports (notably honey). 
Mayan Indians were exploited under the  hacienda  system during the colonial period 
and long after the independence of Mexico was achieved. Prior to the henequen 
boom, the Indian Mayas used (and cultivated on a small scale) henequen ( Agave 
fourcroydes  Lem.) to make the ropes for use in the building process of Mayan 
houses and to produce sandals, hammocks and other house-crafts. 

 By the mid-1800s, henequen ropes became an indispensable part of McCormick’s 
reaper machine – used to cut and collect harvested grain, which substantially 
increased demand for henequen ropes (Castilla  2004 ; Vela  2002 ; Canto  2001  ) . 
As American demand for henequen ropes grew, the  hacendados  (mainly located in 
the Northwest of the peninsula) rapidly abandoned agriculture and cattle ranching, 
and concentrated on the production and processing of henequen (to turn it into a 
manageable  fi ber) on an industrial scale (Gabbert  2004 ; Reed  2001 ; Restall  1997 ; 
Patch  1993 ; MacLeod and Wasserstrom  1983 ; Moseley  1980  ) . 

 The henequen industry had a signi fi cant impact on Yucatan wealth. The Yucatan 
became one of the richest states in Mexico within just a few decades, having 
been one of its poorest states for a long time (Vela  2002 ; Canto  2001  ) . However, 
demand for henequen products remained cyclical and depended on the size of the 
United States harvest. Cyclical demand, price  fl uctuations and competition between 
producers made the henequen market extremely unstable throughout its history. 
As henequen became an important source of income, state and federal intervention 
grew (Brannon and Baklanoff  1987 ; Wells  1985  ) . Gradually, demand for henequen 
 fi ber faded and the United States economic recession of the 1930s led to a massive 
decline in henequen prices. The extent of the crisis between 1926 and 1936 forced 
the ‘Mexican Bank for Agricultural Credits’ to subsidize henequen producers (large 
and small) and workers, who had no other source of income (Vela  2002 ; Brannon 
and Baklanoff  1987  ) . Neither henequen prices nor Mexico’s share of the world 
market ever recovered to the levels of 1916. Mexico’s share of global production 
had fallen further to 15% in 1950. Supplying such a small share of the world 
henequen market signi fi ed that the golden era of Mexican henequen was over, and 
that revenues for small producers and  ejidos  would never reach the expected 
targets (Brannon and Gilbert  1991 ; Várguez Pasos  1999  ) . From the 1950s 
onwards, the market prices of henequen fell constantly, in part due to production 
increases in Brazil, African and Asian countries, but also because henequen ropes 
were replaced by synthetic  fi bers. By the 1970s it was clear that henequen could not 
sustain the Yucatan economy for long. A line of credit from the rural Mexican bank 
was opened to try to develop agriculture and cattle ranching in the henequen region, 
a measure that had very limited results (Vela  2002  ) . 

 By the mid-1980s it was clear that Mexico intended to integrate into the world 
production chain by favoring free trade and Foreign Direct Investments (FDI) and 
by promoting an export-led development strategy. Although by that time the Export 
Maquila Industry (EMI) had developed considerably in the North of the country, 
Yucatan’s experience with maquila was minimal and was concentrated in Merida’s 
only industrial park (Canto and Cruz  2004 ; Canto  2001 ; García de Fuentes et al. 



250 J.M. Navarrete et al.

 2000 ; Wilson  1996  ) . In an effort to design a development program that suited 
Yucatan’s economic interests and  fi t the New Economic Model (NEM), the state 
government consulted private United States consultancy  fi rms (Interview data, 
2003, State Of fi ce of Industrial and Commercial Development, J. Torre, A. Pérez). 
An investment plan was then constructed recommending the promotion of (mainly) 
clothing maquiladoras in the state (and particularly in the Ex-Henequen Region), 
given the fact that clothing maquiladoras are considered to be among the least 
polluting and most labor-intensive of clothing industries.  

    3.3   Y Industries in Motul, Yucatan 

 Most of the industry in Yucatan is concentrated in or around Merida, the capital 
and principal city, in which around 50% of the state’s population lives. Although 
the maquila policy in the state started out as an industrial and urban program and 
most plants were installed around Merida, 5  the policy was gradually reoriented to 
encourage development in more rural locations. The objective was to create more 
jobs in rural communities, so as to slow the movement of people to bigger cities in 
the Yucatan and in the neighboring state of Quintana Roo. The policy was also a 
reaction to the  fi nal demise of the henequen industry in the mid-1980s. The 
government tried to attract maquila plants to the so-called ‘Ex-Henequen Region’ 
since it was both (relatively) densely populated and economically depressed. A 
series of incentives were offered to international investors, and these were suc-
cessful in attracting maquiladoras to the area. Investment in the clothing industry 
responded positively to the incentives and plants proliferated in the former henequen 
area after 1995. 

 In selecting a case study we were particularly concerned with choosing plants 
that had created signi fi cant numbers of jobs and signi fi cant pollution. Although the 
clothing industry is not particularly renowned for its polluting activities, some clothing 
maquiladoras were of particular interest, insofar as they were very large, used 
methods that consumed a great deal of water and were potentially polluting the 
watercourses. A process used to discolor jeans (known as ‘sand-blasting’) appeared 
to pollute considerable amounts of water, which was later deposited underground, 
‘at a certain depth’. The geological and hydrological structure of the Yucatan 
Peninsula appeared to magnify the danger. Two companies, Lee Corporation and 
Y Industries, dominate the clothing export scene in Yucatan. Both had several plants 
in different rural locations: Izamal, Maxcanu, Motul, Acanceh, Hunucma and Tekax 
(Albornoz  2000  )  (see Fig.  4 ). 6   

   5   Initially (1970s), development policy in the state considered varied industrial processes and built 
an industrial park for ‘polluting’ industries and later a second industrial park for ‘non-polluting’ 
industries, both located in Merida.  
   6   Accounting for 9% of the total population in the state with an average of 24,000 inhabitants in 
each (INEGI  2011  ) .  
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 Motul is an important city in the Yucatan. Although now ranking 15th in terms 
of population size, it was the center of the henequen industry for almost a century. 
Its location favored the commercial distribution of the  fi ber, since it was close to the 
old port of Progreso from where the merchandise was exported to the United States 
(and, to a lesser extent, Europe). Yet Motul is also very close to Merida, the capital 
city, where the legal and  fi nancial administration of the henequen industry took 
place (Fig.  4 ). At the beginning of the twentieth century, Motul was the second most 
important city in the Yucatan. It was not only the center of henequen distribution, 
but also a  fi nancial center that was home to some of the richest families in the state, 
and later the country (JM Dzul, 2006, unpublished data). Long before the henequen 
industry was  fi nally liquidated in the mid-1980s, Motul’s main function had changed. 
It became a dormitory suburb of the capital, while continuing its role as a retail and 
administrative center for the surrounding district. The municipality of Motul re fl ects 
perfectly the social and economic problems of the state that resulted from the decline 
of the henequen industry. Unemployment, a surplus of unskilled labor, out-migration 
and lack of infrastructure are among the principal dif fi culties. More generally, 
governmental agricultural policies have for a long time been limited and ineffective; 
the quality of the land is poor, and hurricanes and tropical storms are commonplace. 
Y Industries is a very competitive company worldwide, that successfully relocated 
twice (once within Honduras) to reduce production costs and to implement Just In 

  Fig. 4    Yucatan’s main maquiladora cities in the year 2000 (municipalities are:  Hu  Hunucma, 
 Ma  Maxcanu,  Mo  Motul,  Me  Merida,  Iz  Izamal,  Ac  Acanceh,  Te  Tekax)       
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Time (JIT) production processes. Y Industries steadily expanded (in the Yucatan 
and recently to China) to supply its clients’ needs, surviving the Mexican maquila 
crisis of 2001. The owners of Y Industries are from Hong Kong, and the company 
produces denim trousers principally for the United States market. All of its produc-
tion is exported to top quality American brands such as Polo®, Tommy Hil fi ger®, 
Gap® and Eddie Bauer®, among others.  

    3.4   Development Policy and the Protection 
of the Environment in the Yucatan 

 One important aspect of Yucatecan industrial development policy is that it 
sought to concentrate polluting industries (including a few maquiladoras) in one 
of Merida’s industrial parks, and keep another industrial park solely for non-polluting 
‘industries’ (Interview data, 2003, State Of fi ce of Industrial and Commercial 
Development, J. Torre, M. Gutiérrez, A. Pérez, J. Durán; García de Fuentes et al. 
 2000 ; Expansión: Special Report  1984  ) . The Ex-Henequen Region would only host 
‘non-polluting’ maquiladoras, thus eliminating the possibility that electrical/
electronics, and certainly transportation maquila activities, would be installed there. 
These are known to be among the most polluting maquiladoras and are mainly 
located in the northern border cities (Bowen et al.  1995 ; Perry et al.  1990  ) . 

 Therefore, since its inception, the Maquiladora Programme for the Ex-Henequen 
Region actually incorporated an important element of sustainability, notably the 
protection of the environment. The development of the EMI in the north of the 
country was most certainly not accompanied by ef fi cient environmental and urban 
policies (De la O  2000 ; García de Fuentes et al.  2000 ; Gilbert  1994 ; Young  1986  ) . 
Although the Yucatecan government was keen to avoid the errors of the north, there 
were also additional reasons why the government of the Yucatan sought to keep 
polluting maquiladoras out of the Ex-Henequen Region. In addition to the fact that 
geological and climatic conditions there combine to produce a fragile environment, 
the natural environment is a key asset for keeping underground water stocks safe. 

 The key aspect of the clothing maquila industry (for state authorities) is that it 
does not use hazardous materials in its production processes nor does it involve 
signi fi cant combustion activities or produce particularly hazardous waste (Interview 
data, 2003, State Of fi ce for the Environment and of Industrial and Commercial 
Development, A. Domínguez, L. Yah, R. Medina, G. Valladares, J. Torre, M. Gutiérrez, 
M. Poot). Most polluting maquiladoras use: ‘(1) a wide range of solvents 
(i.e., 1,1,1-trichloroethane, acetone or methylene chloride); (2) acidic and alkaline 
substances (i.e., sulphuric and hydrochloric acids or sodium hydrate); and (3) heavy 
metals (i.e., lead, nickel or copper)’ (Perry et al.  1990 : 443). Although the basic input 
to Y Industries does not create any external pollution, some of the company’s produc-
tion processes are harmful. Two processes, decoloring and tinting both produce 
waste. Decoloring the jeans is achieved through ‘sand-blasting’ (Interview data, 2003, 
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State Of fi ce for the Environment, M. Moo, G. Valladares, M. Gutiérrez, C. Medina). 
This process uses considerable amounts of water and the wastewater is colored deep 
blue. Residual chemicals are in the form of blue indigo powder. The powder is put 
in plastic bags before it is periodically thrown away in the municipal waste dump 
(Interview data, 2003, SEMARNAT-Yucatan, Environmental Impact Of fi ce, Interview 
data, 2003, M. Gutiérrez, Municipal Government, M. Moo). Cloth remnants and 
human waste (sewage waters) are also major pollutant residuals from Y Industries’ 
activities. These are also periodically thrown in an open-air waste dump. Motul’s waste 
dump is not subject to any environmental regulation and is located relatively close to 
residential areas (Interview data, 2003, SEMARNAT-Yucatan, Environmental Impact 
Of fi ce, M. Gutiérrez, Municipal Government, M. Moo).  

    3.5   Government Monitoring of Y Industries 

 Under Mexican environmental law, some environmental agencies operate under 
federal jurisdiction (SEMARNAT, PROFEPA and CNA) 7  while others operate at 
the state and local levels (State Secretariats of the Environment and municipal 
governments, respectively). SEMARNAT is responsible for drawing up the law 
(notably the Mexican environmental norms) designing environmental policy and for 
monitoring federal environmental resources and territories. Through state represen-
tations SEMARNAT is responsible for monitoring the production, use, treatment and 
disposal of hazardous waste. These fall under federal jurisdiction due their dangerous 
nature. Given that water is considered a federal resource, CNA is responsible for 
monitoring water extraction and consumption as well as wastewater disposal 
techniques and sites. PROFEPA penalizes agents that do not comply with the 
Mexican environmental norms, and has the responsibility to follow up on citizens’ 
environmental complaints. In turn, state environmental agencies are responsible for 
authorising industries to operate. Their decision is based on an appraisal of the 
‘Environmental Impact Study’ presented by all companies that wish to operate in 
the state. ‘Environmental Impact Studies’ are regulated by SEMARNAT and are 
generally carried out by private (Mexican) consulting  fi rms (Interview data, 2003, 
SEMARNAT-Yucatan, Environmental Impact Of fi ce, C. Medina, A. Domínguez, 
J. Torre, G. Valladares). It is the responsibility of the state environmental agencies 
to ensure that industries operate in accordance with the Environmental Impact 
Study that they initially presented. 

 In the case of Y Industries, the relatively recently created Secretariat of Ecology 
(1989) for Yucatan State was responsible for authorizing Y Industries to begin 

   7   SEMARNAT, Secretaría del Medio Ambiente y Recursos Naturales (environment and natural 
resources agency); PROFEPA, Procuraduría Federal de Protección al Ambiente (federal law 
enforcement agency for environmental protection); CNA, Comisión Nacional del Agua (national 
water commission).  
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operating in the state. The State Secretariat of Ecology also monitors Y Industries’ 
atmospheric pollution and water contamination levels, given that these are not 
‘particularly’ polluting (Interview data, 2003, State Of fi ce for the Environment, 
L. Yah, G. Valladares). SEMARNAT-Yucatan monitors Y Industries’ ‘scarce’ 
hazardous waste, which is mainly in the form of oils and greases from its machinery. 
CNA-Yucatan monitors water consumption and wastewater disposal. PROFEPA-
Yucatan is responsible for responding to citizens’ complaints and for sanctioning 
Y Industries if any of the Mexican norms are violated. Interviews with the heads 
of the Department of Environmental Control, Environmental Prevention and 
Environmental Management of the State Secretariat of Ecology made it clear that 
state and federal environmental agencies were familiar with the Y Industries 
plant (Interview data, 2003, State Of fi ce for the Environment, L. Yah, R. Medina, 
G. Valladares). Not only was Y Industries one of the pioneering  fi rms that presented 
‘all the required documentation before installing’, but it was also a very large plant 
that grew signi fi cantly and developed its industrial activities in a short period of time 
(Interview data, 2003, State Of fi ce for the Environment, L. Yah, G. Valladares). 

 Y Industries, like all industries in the state, submitted an ‘Environmental Impact 
Study’ to be granted permission to operate. It also periodically (every 6 months to 
1 year) submits records on: (1) its atmospheric emissions; (2) quantities of ‘solid’ 
and hazardous waste; (3) the amount of water consumed; (4) levels of contaminated 
water; and (5) water disposal techniques and volumes (Interview data, 2003, State 
Of fi ce for the Environment and SEMARNAT-Yucatan). Thus, all industrial activities 
performed at Y Industries have to be reported and evaluated. Y Industries’ cloth 
leftovers, ‘blue dust bags’ and human waste are not considered hazardous materials 
according to Mexican norms. These are considered to be solid municipal waste, and 
thus have to be ‘treated’ by the local government (Interview data, 2003, State Of fi ce 
for the Environment and Municipal Government, R. Medina).  

    3.6   Interview Data and the Environmental 
Performance of Y Industries 

 According to G. Valladares, head of the Environmental Management of fi ce of the 
Secretariat of Ecology, Lee Corporation seemed to pollute water on a signi fi cantly 
larger scale than Y Industries. The contamination indices of these two companies 
differed greatly, yet Lee Corporation brought state of the art technology to treat their 
residual waters and thus fully complied with the Mexican environmental norms. 
Apparently Lee uses the most advanced techniques to treat contaminated water, ‘to 
the extent that the water they have treated is even cleaner than the water that they 
initially used.’ Unfortunately, G. Valladares did not ‘remember’ whether Y Industries 
also needed to treat their residual waters or even if ‘they had a water treatment plant’. 
L. Balam, director of industrial monitoring at PROFEPA, stated that ‘a few years 
ago’ Motuleño (people living in Motul) locals  fi led a complaint against Y Industries 
for throwing ‘clearly’ polluted water into ‘one of their wells’. PROFEPA and CNA 
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personnel went to inspect the Y Industries installations. Both issued a series of 
recommendations that were ‘taken very seriously’ by the Y Industries administration. 
L. Balam did not seem to assign much importance to the incident, but rather concen-
trated on the fact that Y Industries followed government guidelines – which he did 
not specify in detail. The extent to which Y Industries polluted the underground 
watercourses and the magnitude of the pollution also was not speci fi ed. To  fi nd out 
more about Y Industries’ records on water consumption and wastewater disposal we 
interviewed CNA of fi cials (Interview data, 2003, PROFEPA-Yucatan, L. Balam). 

 M. Poot, head of Planning at CNA, remembered the Y Industries case. After 
PROFEPA’s intervention (in 1995) CNA was requested to verify Y Industries’ 
wastewater deposits. In fact, the water that Y Industries was throwing into ‘one 
of their receptive wells’ was contaminated with hazardous materials. Analyses 
demonstrated that the water used by Y Industries had a higher than acceptable con-
centration of chlorine. Therefore, Y Industries had to treat the wastewater before 
depositing it so that the water quality would meet the standards laid down by the 
Mexican norms (Interview data, 2003, CNA, M. Poot). As far as M. Poot could 
remember, Y Industries operations were not stopped at any time. While they solved 
the problem, CNA personnel could only make sure that the wells were deep enough, 
which they were, so that the contaminated water would not reach the upper layers of 
water stocks and cause problems for the consumers. In M. Poot’s opinion this was 
not a major problem because Y Industries immediately reacted and changed their 
processes to respect the norms. M. Poot speci fi ed that CNA had  fi ned Y Industries 
on two occasions; once for not reporting the extraction of additional volumes of 
water, and the other for not requesting permission to build a second series of wells 
to deposit wastewater.  

    3.7   The Government Files on the Y Industries Plant 

 Government  fi les revealed that apart from the citizens’ complaints, Y Industries had 
been involved several times in irregularities regarding their disposal and treatment 
of industrial oils and grease. This is a particularly sensitive issue for the authorities, 
given that just a liter of oil can contaminate one thousand liters of drinkable water 
(Interview data, 2003, CNA, M. Poot). In addition, the permeability of the soil 
makes it an extremely delicate matter. Hence, PROFEPA and SEMARNAT are 
focused on checking all document records that target industries must submit to 
prove that they are dealing with their hazardous waste properly. As a general rule, 
most industries using industrial oils and greases have to report it and stock their 
waste under certain conditions for subsequent collection by specialized (private) 
hazardous waste management  fi rms (Interview data, 2003, CNA, M. Poot). Even 
if it remains unclear how Y Industries treats the industrial oils and greases that 
are used in its operations, for at least 1 year, we know that PROFEPA eventually 
took notice and called Y Industries to account. The damage to the environment 
caused by such negligence is unknown, although we do know that Y Industries 
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eventually came under stricter surveillance (Interview data, 2003, M. Poot, 
M. Gutiérrez, L. Balam). 

 The CNA documentation provided by M. Poot was also very revealing. First, 
Y Industries engaged in the proper administrative paperwork with CNA only after 
they had built (and used for some time) two ‘deep wells’ to extract water and  fi ve 
‘receptive wells’ (for contaminated water). The authorization to continue using that 
infrastructure was given in October 1996 by CNA. In December 2001, Y Industries, 
again, asked for permission to operate two additional deep wells for water extraction 
and  fi ve additional wells for wastewater deposits, which were already built and in 
use. In both cases Y Industries regularized its situation only after paying a rather 
small  fi ne (around US $6,000) and after ‘illegally’ using the wells for some time. 
At no time were Y Industries’ activities stopped (Interview data, 2003, M. Poot). 
Y Industries’ ‘ fi rst’ water permit granted them the right to use 432,000 m 3  of water 
per year for 25 years. That right was extended to 908,000 cubic meters per year in 
December 2001. Similarly, in 1996 Y Industries was authorised to deposit 212,000 m 3  
per year of wastewater. That amount was increased to 544,000 m 3  per year in 
December 2001. In 2003, Y Industries was operating four wells for water extraction 
and ten wells for wastewater deposits. The technical conditions for water extraction, 
wastewater deposit and the levels of contaminated water seemed to be within the 
parameters set by the Mexican environmental norms. No mention of Y Industries’ 
higher than permitted concentrations of chlorine was made in these documents, or 
of how they eventually solved that problem. 

 Most of the of fi cials interviewed did not know for sure whether Y Industries had 
a water treatment plant (such as with Lee Industries). Y Industries appeared to have 
used part of the clean water that they extracted to mix with the contaminated water, 
thus diluting the chlorine to an acceptable concentration level. Water in the Yucatan 
is quite cheap (Interview data, 2003, M. Poot), but treatment plants are not (Interview 
data, 2003, G. Valladares). Moreover, such practices seem to be relatively common 
in certain industries, particularly when enough water is available (Interview data, 
2002, UCL-Geography, R. Taylor). 

 Add to the PROFEPA and CNA environmental  fi les, those from the director of 
municipal services of the local government of Motul, M. Moo, who also provided 
information on the municipal waste dump. Since the PAN political party had won 
the election and M. Moo was offered the position that she occupied at that time, she 
knew she had responsibilities. It is common knowledge that Motul’s waste dump 
has deteriorated dramatically since Y Industries began operations. Several Motuleños 
living southwest of the city center had complained about the waste dump for a long 
time (Interview data, 2003, M. Moo). Although the area next to the waste dump is 
not densely populated, several families do live there. Not only had the families 
living on the other side of the road, next to the waste dump, complained, but 
also people living in more distant neighborhoods. Strong winds carried the volatile 
particles of zinc trioxide a considerable distance away from the waste dump 
(Interview data, 2003, M. Moo). More importantly, winds also bring very bad odors. 
M. Moo had more concern for the amount of fecal and urinary waste concentrated 
in the waste dump than for any other contaminant, and stipulated that receiving 
fecal and urinary waste (from Y Industries) was not the usual function of the 
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municipal waste dump. People in most of rural Yucatan use latrines that are ‘sealed’ 
once they are full and a new one is rebuilt a few meters away from the previous 
one. Very few houses and government buildings in Motul empty their latrines and 
treat such waste – and none concentrates as many workers as Y Industries does. 
Latrines are usually emptied by state government personnel and the water is treated 
elsewhere (Interview data, 2003, M. Poot and all interviewees from SEMARNAT-
Yucatan). However, given the amount of people working at Y Industries, the 
company had to apply a different system. They periodically empty their latrines and 
dump the waste in the municipal waste dump. 

 Mexican law seems to give Y Industries that right, although fecal and urinary 
waste could be considered biological-infectious waste, and thus could well fall into 
the category of hazardous waste. If that was the case, all fecal and urinary waste in 
the state would have to be treated as hazardous waste. That, of course, is not the 
case, but state agencies place particular emphasis on the potential contamination 
such waste can cause to subterranean waters (Interview data, 2003, M. Poot and all 
interviewees from SEMARNAT-Yucatan). A solution at the state level is still in the 
design phase, and as Merida (and other tourist resorts) grows, the state authorities are 
increasingly concerned with providing a ‘real’, ‘long term’ ‘infrastructural’ solution 
to this serious problem (Interview data, 2003, M. Poot and all interviewees from 
SEMARNAT-Yucatan). Certainly, the prior local PRI administration (a political party 
under the administration of L. Castillo) did not take the necessary precautions to pro-
vide a solution to Y Industries’ human waste. Perhaps the lack of industrial experience 
in the region and Y Industries’ unexpected growth prevented the local authorities from 
envisaging such a concentration of employees and human waste. After all, the scale 
of Y Industries’ operations is huge and the Y Industries plant grew at an impressive 
pace (interview data, 2003, M. Moo). The PAN administration complained that PRI 
did not anticipate any long-term solutions to this crucial aspect of the maquila 
industry in Motul. M. Moo insisted that if more information had been shared in the 
past, perhaps more measures would have been taken to avoid the present waste 
management problems (Interview data, 2003, M. Moo, L. Castillo, R. Medina). 

 Data on the volumes and types of waste show that Y Industries is, in fact, one of 
the major producers of waste in the Ex-Henequen Region, followed by waste from 
houses and markets (Table  2 ). Y Industries’ waste is mainly in the form of cloth 
remains, zinc trioxide, pumice stone (used in the ‘sand-blasting’ process) and human 
waste (so-called ‘mud’) (Table  2 ). At that time, the PAN administration was 
only able to ‘control’ the waste thrown in the municipal waste dump. It was under 
their administration that ‘checks’ and controls on the types and volumes of waste 
became common practice after October 2001 (Interview data, 2003, R. Medina). 
However, Motul’s waste dump remains an ‘open air’ waste dump, without any 
anti-contamination infrastructural device. It is what the authorities call a ‘controlled, 
open-air waste dump’.  

 Perhaps to show that the PAN administration did not ignore this problem, a 
meeting was attended with several municipal presidents from the region to discuss 
the building of a land- fi ll site. The meeting was in the form of a presentation by a 
private (European) company that sold environmental services. Some ten municipal 
presidents of neighboring municipalities were present to hear the company’s offer. 
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The building of the sanitary land- fi ll was envisaged within 5–7 years after 2003, 
which is more than 10 years after Y Industries started to operate in Motul. M. Moo 
refuted the idea that Y Industries was going to contribute the expenses needed to 
build the sanitary land- fi ll, but instead several municipalities were invited to accept 
responsibility for parts of the project and, thus, were likely to pay part of the costs. 
To date, no sanitary land- fi ll site has been built in Motul.  

    3.8   Interpreting the Interviews and Government Files 
on the Environmental Impact of Y Industries 

 Although state authorities insisted that the Maquiladora Program for the Ex-Henequen 
Region was designed to avoid pollution, it is clear that Y Industries is far from being 
a harmless non-polluting plant. Given the size of the Y Industries plant and the 
amount of waste it generates, state and local authorities have been rather lenient 
towards the company. The most signi fi cant aspect is perhaps that Y Industries 
was allowed to operate without the necessary permits for the management and 
disposal of industrial oils and greases, but also with regard to water consumption and 
wastewater treatment. Y Industries was negligent and presumably took advantage of 
the situation. Usually, private consulting  fi rms are paid by the companies themselves 
to carry out periodic analyses which are then surrendered to the State Secretariat of 
Ecology for evaluation. When such analyses ‘are not presented’ or do not meet the 
stated requirements, state personnel pay a visit. Analyses of different kinds imply a 
cost that Y Industries avoided for some years. More importantly, Y Industries 
avoided constructing the necessary infrastructure to stock hazardous waste and did 
not pay for its collection for some time. Furthermore, Y Industries paid only ‘minor 
 fi nes’ when called to account (Interview data, 2003, M. Poot, L. Balam). 

 The same situation occurred for CNA and the water permits granted to Y Industries. 
Although with some delay, Y Industries  fi nally noti fi ed the authorities of the vol-
umes of water consumed at the plant and the water deposits they made. In this case 
too, it is impossible to know the amount of pollution caused by the deposition of 
chlorinated waters in deep wells – or for how long they continued with that practice. 
But given that no cases of contamination and poisoning were mentioned, it is likely 
that the depth of the wells somehow ensured a minimum level of safety, just as 
M. Poot had suggested. In both cases, CNA and PROFEPA ‘reacted’ to correct 
problems that had been going on for some time and that had been noticed by local 
citizens. Local authorities also had a ‘corrective’ attitude towards Y Industries. Motul’s 
‘open-air’ municipal waste dump was clearly not suited to taking Y Industries’ human 
and industrial waste. Trusting that CRETIB’s 8  analysis might be reasonable from 

   8   CRETIB refers to the chemical and physical properties of the waste. In Spanish it is:  Corrosivo, 
Reactivo, Explosivo, Tóxico, In fl amable, Biológico infeccioso . These categories are similar to those 
used by the Environmental Protection Agency (EPA) in the United States, with the only exception 
that Mexican legislation added biological infectious waste (see Kopinak and Barajas  2002 :223).  
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the legal point of view, the fact that the new PAN administration engaged in building 
a sanitary land fi ll ‘as soon as possible’ shows how concerned local authorities were. 
In general, federal, state and local authorities seem to have been ‘permissive’ with 
the environmental practices at the Y Industries plant, but not necessarily compliant 
or negligent. The Y Industries case perhaps illustrates well Mexico’s approach to 
industrial environmental regulation and monitoring (under the so-called ‘Law 
Enforcement Mechanism’). On one hand, industry appears to be allowed to install 
and operate relatively easily as long as an Environmental Impact Study is presented. 
On the other hand, state environmental monitoring and citizen’s complaints are 
taken relatively seriously. 

 As the interviews have demonstrated, communication between agencies regarding 
Y Industries’ environmental performance seemed to  fl ow effectively. State and 
federal agencies reacted quickly to citizen’s complaints and engaged in proper 
monitoring. Although Y Industries was not severely  fi ned at any time, nor obliged 
to stop their activities, a series of institutional recommendations and ‘threats’ did 
make Y Industries change some of their practices or at least regularize their situation. 
What this shows is that economic activity in the state of Yucatan seems to be 
prioritized over environmental regulations, and it would appear that governmental 
authorities try to make sure that companies feel relatively ‘comfortable’, but are not 
left ‘unwatched’. The representatives of Yucatan’s environmental agencies often 
emphasized the need to ‘invite’ entrepreneurs to ‘cooperate over the environment’ 
rather than to ‘oblige them’ to change their production processes by ‘sanctioning them’ 
(Interview data, 2003, all interviewees from SEMARNAT-Yucatan, CNA-Yucatan, 
PROFEPA-Yucatan and the State Of fi ce for the Environment). In many cases, too 
much emphasis was put on the positive aspects of certain production processes that 
helped to care for the environment (so called ‘success stories’), and only discrete 
mention was made of the problems (Interview data, 2003, all interviewees from 
SEMARNAT-Yucatan, CNA-Yucatan, PROFEPA-Yucatan and the State Of fi ce 
for the Environment). Several times, interviewees emphasised Y Industries’ quick 
reaction to solve problems, rather than the gravity of the problems or the risks such 
irregularities could have presented for local citizens. Perhaps quite signi fi cantly, 
most state environmental of fi cials came from the private sector and were experienced 
in the management of industrial processes. To many, their experience in government 
‘was recent’ and has allowed them ‘to clearly see both sides of the problem’ 
(Interview data, 2003, all interviewees from SEMARNAT-Yucatan, CNA-Yucatan, 
PROFEPA-Yucatan and the State Of fi ce for the Environment). 

 In general, the case of Y Industries shows that government agencies are ‘reactive’ 
rather than ‘preventive’, and that signi fi cantly more environmental damage could have 
resulted if Y Industries had carried out more polluting activities. In summation, risk 
was not minimized to its lowest level. What is more, Y Industries’ self-regulation 
could be called into question. Clearly, Y Industries engaged in building and using the 
infrastructure that they needed long before they noti fi ed the authorities. Perhaps with 
the knowledge that permits would be granted anyway, and that  fi nes were relatively 
low (otherwise Y Industries would not have repeated their misdemeanors twice), Y 
Industries ignored the legislation and paid little for it. It seems that Y Industries was 
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driven by their need to grow and produce more jeans – which certainly implied 
more jobs – regardless of the legal requirements to comply with the Mexican envi-
ronmental norms. Had it not been for the intervention of the State Secretariat of 
Ecology, the CNA and PROFEPA, perhaps Y Industries would have continued to 
operate as they did in their early years. Perhaps such corporate (and institutional) 
behavior should not be surprising at all. In fact, the Y Industries case actually pro-
vides empirical evidence to support Grossman’s  (  2000  )  claims that Trans-National 
Corporations (TNCs) tend to always take (economic and environmental) advantage 
when they can, particularly when local governments do not have enough capacity to 
enforce the law. More importantly, NAFTA agreements seem to have assured TNCs 
a legal framework that clearly subordinates environmental protection to economic 
growth and trade (Grossman  2000 ; Marchack  1998  ) . 

 On the local government’s part, it seems that only a major investment can solve 
Y Industries’ waste management problems. Y Industries’ human and industrial 
waste does not fall into the category of hazardous waste, for which reason the 
municipality has to deal with it. The amount of investment needed to build a 
sanitary land- fi ll site certainly represents a considerable cost for the local authorities, 
a cost they cannot avoid. What all this shows is that: (1) even the least polluting 
maquiladoras can be dangerously polluting; (2) state and local governments have to 
monitor maquiladora activities and invest in a minimal environmental infrastructure 
to prevent major environmental threats; (3) Environmental Impact Studies do not 
ensure that companies operate within Mexico’s environmental norms; and (4) the 
penalties do not seem to be stiff enough to oblige industries to comply with the 
Mexican environmental norms once they go into operation, nor do they prevent 
industries from committing the same offense for a second time.  

    3.9   The State Government’s Approach to Sustainable 
Development 

 Every economic policy-maker spoken with at the state level emphasized the need 
for state environmental controls. It was felt that all economic activities must be 
properly regulated, monitored and sanctioned ‘if needed’. The policy of encouraging 
clothing maquiladoras mainly, ‘was an example of the state’s concern for sustain-
able development’ (Interview data, 2003, M. Poot, I. Tamayo, L. Guillermo, 
A. Domínguez). ‘From the planning point of view, nothing more could have been 
done. It is the responsibility of environmental agencies to take care of the environ-
ment. We [“developers”] concentrate on the economy – that is, on generating investment 
opportunities for the state’ (Interview data, 2003, M. Gutiérrez). On the other 
hand, policy-makers were not aware of the potential environmental risks brought 
by a plant like Y Industries. Very few raised the most common (economic and 
social) concerns with regard to the Export Maquiladora Industry (EMI). L. Castillo 
was the only one to acknowledge that in many respects the installation of Y 
Industries was ‘an experiment’, and that ‘adjustments had to be made as problems 
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would appear’. It was very clear that Yucatan’s henequen past was very much present 
in state and local development policy-makers’ speeches and arguments. To many 
interviewees, the prospect of bringing maquiladoras to the state was clearly an 
opportunity to create jobs, with the knowledge that those jobs would not necessarily 
improve things dramatically (Interview data, 2003, M. Poot, I. Tamayo, L. Guillermo, 
A. Domínguez, R. Medina, D. Loria). The quality of the jobs was de fi nitely not an 
issue. More than once, maquila employment was compared with building or agricul-
tural work, usually to signal that the job opportunities in the state were no better than 
maquila employment. The same was true for the salaries offered at the maquila 
plants and other local jobs. The distinction between the northern maquila industry 
and that in the Yucatan was made mainly from the environmental perspective. 

 The fact that the Maquiladora Program for the Ex-Henequen Region was 
unanimously seen as a success (by state policy-makers, local of fi cials and Motuleños 
in general) conclusively proves how important maquila jobs are for the state and the 
region (Interview data, 2003, all interviewees from the State Of fi ce for Rural, 
Industrial and Commercial Development, State Of fi ce for the Environment and 
local shop-keepers, traders and transport drivers). Indeed, all state of fi cials were 
proud to show employment statistics and emphasized the economic recovery that 
followed the installation of the maquiladoras. More critically, the maquilas in the 
Ex-Henequen Region clearly seem to have been a way out of poverty. R. Medina 
stated that the aim of the rural development policy was to provide the means for 
rural households to earn at least two minimum salaries. There is evidence to suggest 
that it is highly likely that the Maquiladora Program for the Ex-Henequen Region 
had a similar goal. Although a number of projects to promote rural development 
have been set in motion (such as lime production, sheep breeding and aquaculture), 
these have always been taken (by state policy-makers themselves) as small-scale, 
primary sector businesses that can improve revenues for some families (Interview 
data, 2003, I. Tamayo, L. Guillermo, A. Domínguez, R. Medina, D. Loria). Of fi cials 
at the state’s agency for Rural Development showed that their programs were 
innovative, diverse and adapted to speci fi c locations and people, but remained tenta-
tive and usually limited in scope (representing only around 5% of the state’s GDP). 
As one of fi cial put it: ‘We are very conscious that our development programs will 
never reach the competitive levels of the agroindustry in the north of the country, 
let alone the USA, but that does not mean that people do not bene fi t and take advan-
tage of them.’ (Interview data, 2003, M. Gutiérrez). 

 From the environmental point of view, many interviewees acknowledged that 
the Mexican environmental legislation was ‘young’, and that it was ‘inspired by the 
American model’ and even written at a certain ‘speed’. For most of them though, it was 
‘fairly complete’ and ‘if implemented properly it would not meet with any problems’ 
(Interview data, 2003, most interviewees from the State Government Of fi ce for 
the Environment, SEMARNAT-Yucatan, CNA-Yucatan and PROFEPA-Yucatan). 
The weaknesses came from its implementation, and thus from the budget, as well 
as the human and technical resources allocated to state environmental agencies. All 
the state environmental of fi cials recognized that even if government efforts were 
important and many cases yielded very positive results, ‘a lot still had to be done’ 
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(Interview data, 2003, most interviewees from the State Government Of fi ce for 
the Environment, SEMARNAT-Yucatan, CNA-Yucatan and PROFEPA-Yucatan). 
The pace at which environmental threats advance does not seem to have been 
matched by the resources of fi cials have at their disposal. Of fi cials claim to do their 
very best, but insisted they are generally below the requirements. Moreover, even if 
promoting the participation of private  fi rms in providing environmental services 
was universally seen as a good strategy, the work carried out by those private com-
panies was seen as ‘not even’. 

 Several interviewees commented how different the Environmental Impact 
Studies can be, as well as the sampling techniques and the quality of tests. More 
importantly, a few interviewees indicated that it was very easy for a private 
environmental consulting  fi rm to register and that these were not regulated by any 
federal or state government authority (Interview data, 2003, I. Tamayo, C. Medina, 
among others). In many cases, SEMARNAT-Yucatan ‘had to advise’ companies 
wishing to operate in the state on the requirements of the Environmental Impact Study 
so that companies would not present an incomplete and low-standard study that 
potentially could be rejected (Interview data, 2003, I. Tamayo, C. Medina, among 
others). More importantly, state environmental of fi cials unanimously acknowledged 
that priorities in the state were clear. Getting jobs and developing the economy were 
the most pressing needs. The environment came second (Interview data, 2003, all 
interviewees from the State Government Of fi ce for the Environment, SEMARNAT-
Yucatan, CNA-Yucatan and PROFEPA-Yucatan). It follows that with no exception, 
all state environmental of fi cials insisted that their job consisted of getting private 
entrepreneurs to ‘join-in’ with better environmental practices, but that they did not 
believe that sanctioning and penalizing them was the best strategy. As L. Balam 
succinctly put it: ‘It is also in our interest that these companies continue to operate 
and continue to come to Yucatan.’  

    3.10   Federal Government and Sustainable Development 

 Prior to the creation of SEMARNAT, the SEDUE 9  ( Secretaría de Desarrollo Urbano 
y Ecología ) was in charge of evaluating industrial activities in the country and of 
granting permits for factories to operate. Generally speaking, the literature does not 
give much credit to SEDUE activities, given the rapid and uncontrolled industrial-
ization in Mexico City and Guadalajara – principally during the 1970s and 1980s 
(Mumme  1992 ; Mumme et al.  1988  ) . Given that much of Mexico’s industry is 
owned by the government (e.g. PEMEX, CFE, TELMEX), and that under the ISI 
program 10  industrializing the country was a priority, SEDUE’s activities seemed to 

   9   Created in 1983 and replaced in 1992 by the INE and SEDESOL (see   http://www.ine.gob.mx/
ueajei/publicaciones/libros/132/evolucion.html    )  
   10   Import Substitution Industrialisation Program.  

http://www.ine.gob.mx/ueajei/publicaciones/libros/132/evolucion.html
http://www.ine.gob.mx/ueajei/publicaciones/libros/132/evolucion.html
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guarantee a minimum standard of safety for the population, but little care was 
given to the environment. After NAFTA was signed – and certainly fearing the 
environmental impacts that more maquiladoras could have on the environment – 
the INE-SEMARNAT (together with other state of fi ces) became responsible for 
evaluating new industrial projects, authorizing their activities and then monitoring 
them to make sure they operated under the recently created Mexican environmental 
norms (Kopinak and Barajas  2002 ; Grossman  2000 ; Logsdon and Husted  2000 ; 
Marchack  1998 ; Mumme and Duncan  1997 ; Bowen et al.  1995 ; Gillbreath  1992 ; 
Perry et al.  1990  ) . By that time the environmental situation in Mexico had consider-
ably worsened – particularly along the northern border, and environmental groups 
had organized to put pressure on the government to incorporate environmental law 
and policy in their agenda (Liverman et al.  2002 ; Marchack  1998 ; Simon  1997 ; 
Gilbert  1994  ) . At an international level, sustainable development principles and 
objectives had reached their height. A commercial treaty such as NAFTA could not 
simply ignore the importance of considering environmental aspects in its texts. 
Moreover, a series of ‘accidents’ related to government-owned industries made it 
clear that Mexico needed to tackle the risks to the environment at an institutional 
level (see Table  3 ).  

 As these institutions developed, the participation of state agencies was promoted. 
The incorporation of the private sector was seen as a coherent strategy to help 
the government build environmental institutions while opening a market that 
would guarantee ‘objectivity’ and lower the level of governmental responsibility. 
These measures are in line with the World Bank’s guidelines on modernizing and 
developing strategic sectors and strengthening government institutions – so-called 
capacity-building (Navarrete and León  2005  ) . There is no doubt that the Mexican 
environmental institutions were designed following the scheme of the EPA in the 
United States and taking into consideration neoliberal policy guidelines (Grossman 
 2000 ; Logsdon and Husted  2000 ; Marchack  1998  ) . Although the federal budget 
allocated to SEMARNAP 11  was considerably larger prior to the crisis of 1995, 
between 1995 and 1999 it seems to have stabilized near 6% of the total federal 
budget (Logsdon and Husted  2000 : 380). Available data for the period 2004–2009 
show that only around 1% of federal government expenses account for SEMARNAT’s 
budget (Table  4 ).  

 Interviews with federal environmental of fi cials (SEMARNAT) revealed that their 
concerns are very similar to those expressed by of fi cials at the state level. Although 
the diagnosis of the environmental and developmental challenges faced by Mexico 
in its efforts to achieve sustainable development portrayed these challenges as 
extremely varied and complex, all interviewees agreed that efforts had to be 

   11   The SEMARNAP ( Secretaría del Medio Ambiente Recursos Naturales y Pesca ) became 
SEMARNAT ( Secretaria del Medio Ambiente y Recursos Naturales ) in the year 2000. The 
Fisheries department ( Pesca ) was transfered to the newly created SAGARPA ( Secretaría de 
Agricultura. Ganadería, Desarrollo Rural, Pesca y Alimentación ).  
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   Table 3    Evolution of Mexico’s environmental agencies over time   

 Year  Event 

 1983  (a) Creation of the  Secretaría de Desarrollo Urbano y Ecología  ( SEDUE ) 
 (b)  The Federal Law on Environmental Impact introduces ‘risk studies’ as part of the 

administrative requirements for permits to be granted 
 1984  Gas explosion in San Juan Ixhuatepec 
 1986  (a) Creation of the Sub Risk Management Of fi ce at SEDUE 

 (b)  Procedures are put in place to evaluate projects that handle and use hazardous 
materials 

 1988  (a) Publication of the  Ley General del Equilibrio Ecológico y la Protección al Ambiente    
( LGEEPA ) 

 (b) Publication of the rules on Environmental Impact, which take into account Risk 
Studies and Programmes to Prevent Accidents 

 (c) A committee on Highly Dangerous Activities is created 
 1989  A committee for the Analysis and Approval of Programmes to Prevent Accidents is 

created 
 1990  The  fi rst list on High Risk Activities (according to the use of toxic substances) is 

published 
 1992  (a)  Creation of the  Instituto Nacional de Ecología  ( INE ) and the  Secretaría de 

Desarrollo Social  ( SEDESOL ) 
 (b)  Creation of the  Procuraduría Federal de Protección al Ambiente  ( PROFEPA ) 
 (c) Environmental Auditing is introduced 
 (d) Explosion in the Guadalajara City sewage system 
 (e)  The  Programa Nacional para la Prevención de Accidentes de Alto Riesgo Ambiental  

( PRONAPAARA ) is launched 
 (f)  The  Comités Ciudadanos de Información y Apoyo para Casos de Prevención y 

Atención de Riesgos Ambientales  are established 
 1992  The second list on High Risk Activities (according to the use of toxic substances) is 

published 
 1994  The  Secretaría de Medio Ambiente, Recursos Naturales y Pesca  ( SEMARNAP ) is created 
 1996  Publication of the new  Ley General del Equilibrio Ecológico y la Protección al Ambiente  

( LGEEPA ) 

  Source:   http://www.ine.gob.mx/ueajei/publicaciones/libros/132/evolucion.html      

   Table 4    Federal budget allocated to SEMARNAT (2004–2009)   

 SEMARNAT’S Federal 
Budget (millions of pesos) 

 MEXICAN GOVERNMENT 
Expenses (millions of pesos) 

 SEMARNAT’S Budget as 
a % of Federal Expenses 

 2004  16008.2  1,810,831.6  0.9 
 2005  24482.9  1,988,304.3  1.2 
 2006  21352.4  2,374,303.1  0.9 
 2007  29006.3  2,852,546.8  1.0 
 2008  39064.6  3,619,563.2  1.1 
 2009  45059.8  3,538,968.1  1.3 

  Source: SEMARNAT and INEGI  (  2011  )   

http://www.ine.gob.mx/ueajei/publicaciones/libros/132/evolucion.html
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made in different directions (Interview data, 2003, G. Román, R. Juárez, M. Niño, 
L. Gutiérrez, G. Valladares). For instance, more cooperation between agencies was 
needed; most notably between those agencies that draw up development policies 
and protect the environment (e.g. SEDESOL and INE-SEMARNAT). Similarly, 
even though many more channels of communication had been opened up with 
NGOs, civil society and rural communities under that administration, more had to 
be opened to consult with people before drawing up policy (Interview data, 2003, 
G. Román, R. Juárez, M. Niño, L. Gutiérrez, G. Valladares). Furthermore, one major 
problem was the lack of resources in relation to the goals established by SEMARNAT. 
A lack of  fi nancial, human and technical resources made it dif fi cult to make a 
complete and informed diagnosis, but most of all ‘to act’ (Interview data, 2003, 
G. Román, R. Juárez, M. Niño, L. Gutiérrez, E. Vega). Often the databases of 
different agencies and those of the federal and state agencies were contradictory and 
included signi fi cant margins of error. According to the past PAN administration, the 
major challenge ‘to start the thinking process to draw up sustainable development 
policies’ was to set a ‘land use plan’ at the federal, state and local levels (Interview 
data, 2003, M. Niño, L. Gutiérrez, E. Vega). Although Mexican environmental law 
was generally seen as ‘quite complete’ and ‘in the process of adaptation to the 
Mexican reality’, it seemed to be ‘too general’, and did not always favor the ‘action 
of the authorities’. The contradiction in competencies made it urgent that state 
and local governments draw up their own land use criteria, following the major 
principles laid down in the Federal environmental law (Interview data, 2003, all 
interviewees from SEMARNAT). 

 The general feeling was that Mexico’s environmental culture (governmental 
and civil) was slowly developing and that the economic situation ‘was not favourable 
at all’ (Interview data, 2003, M. Niño, L. Gutiérrez, E. Vega). The processes of 
urbanization were a major challenge, given the lack of planning and the relatively 
uncontrolled demographic and economic forces behind urban growth. Moreover, 
resource depletion and consumption on a massive scale were very dif fi cult to control. 
All interviewees emphasized that poverty was a major issue at the root of environ-
mental degradation and depredation of natural resources, but prosperous sectors of 
the Mexican economy – such as tourism and the oil industry, certainly played very 
important roles. Urban growth, deforestation, air, land and water pollution, the 
protection and regeneration of ecosystems and the promotion of sustainable use of 
natural resources (particularly water) all had to be attended to in different ways in 
different places (Interview data, 2003, G. Román, R. Juárez, M. Niño, L. Gutiérrez, 
E. Vega). A new vision based on  ‘cuencas hidrológicas’  (watersheds) promised a 
more effective de fi nition of objectives than ‘the traditional one, based on political 
and administrative boundaries’. However, the challenges seem to be immense. 
As M. Niño put it, it all looked very well on paper, but when things have to get done 
of fi cials realize how complicated and costly an effective policy can be. Of fi cials 
spend their time solving very urgent, immediate problems, even though a very 
ambitious and well prepared agenda actually exists. To draw up and apply a “truly 
sustainable development policy”, one must be a public servant, a negotiator and an 
environmental expert – ‘How dif fi cult can that be’? (Interview data, 2003, M. Niño). 
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 Interestingly, and consistent with the Y Industries case, the of fi cials responsible 
for hazardous waste management and industrial control made it clear that govern-
ment environmental policy was ‘reactive’ rather than ‘preventive’ and that such an 
approach had clearly negative consequences (Interview data, 2003, G. Román, 
R. Juárez). Moreover, the CRETIB analyses were called into question by G. Román, 
who believed that these were not adapted to Mexican reality, but were mainly a copy 
of United States environmental legislation. Mentioned several times was that 
inclusion of the private sector was ‘positive’ and certainly ‘very welcome’, but that 
proliferation of environmental consulting  fi rms was not necessarily a good thing 
(Interview data, 2003, G. Román, R. Juárez, M. Niño, L. Gutiérrez, E. Vega). As at 
the state level, federal of fi cers of SEMARNAT complained about the quality of the 
Environmental Impact Studies in general and stressed that these can represent in 
some cases a business opportunity for some people and a simple formality for entre-
preneurs in others. G. Román pointed out that the environment is often taken as a 
business opportunity and that legislation supports these types of businesses, but not 
necessarily to the bene fi t of the environment. M. Niño went further and ironically 
suggested that an environmental consulting  fi rm is a good business, easy to set and 
register, and seldom regulated or monitored by government institutions. As at the 
state level, the federal of fi cials of SEMARNAT believed that economic development 
was a priority that simply could not be ignored (Interview data, 2003, M. Niño). 

 Interviews with PROFEPA of fi cials con fi rmed the views of SEMARNAT of fi cials 
(at a state and federal levels) on the Mexican legislation, the de fi nition of compe-
tencies, goals and means to reach them. For instance, all PROFEPA of fi cials agreed 
that Mexican environmental law was ‘relatively new’, and thus in the process of 
adaptation and rede fi nition to respond to ‘Mexican reality’. Most interviewees 
emphasised that some sectors clearly had legal  fl aws (notably the area of waste 
management, for example) and that often the competencies of agencies and of fi ces 
at different levels of government were not properly de fi ned (Interview data, 2003, 
L. Hernández). For some, the legal framework was too general and did not help in 
the elaboration of policies, nor did it help to improve the government’s action 
(Interview data, 2003, D. Ponce, L. Hernández, J. Támez, E. del Villar). L. Hernández 
clearly stated that sometimes it is not clear whether PROFEPA of fi cials are supposed 
to review the evidence and sanction according to the law, or whether they are charged 
with vigilance and control. PROFEPA of fi cials concurred with the view that the 
budget allocated to environmental activities was far too limited – the salaries at 
PROFEPA are among the lowest of any environmental agency (Interview data, 
2003, D. Ponce, L. Hernández, J. Támez, E. del Villar). Human and technical 
resources were also overstretched, which obliged them to allocate their resources 
very strategically. It was clearly very important to have the support of other agencies at 
the state and local levels of government in order to assure a decent level of coverage 
across the country. Subcontracting to private companies or universities was also 
very helpful. Private and international donations helped them to invest in monitoring 
devices (Interview data, 2003, D. Ponce). Moreover, coordination with other 
agencies, although it does occur, is not systematic and con fl icting interests often 
have debilitating interactions (Interview data, 2003, L. Hernández). 



268 J.M. Navarrete et al.

 PROFEPA also had the support of NGOs and civil society who ‘little by little’ are 
showing more interest in participating, together with government authorities. On a 
positive note, E. del Villar stated that citizen’s complaints have risen dramatically in 
the last 3 years – by thousands of percentage points. PROFEPA’s goal is to respond 
to 100% of these complaints; in the year 2002 at least 90% of all complaints were 
attended. The priority areas for PROFEPA were similar to those of SEMARNAT. 
Forestry is the most important area, followed by the protection of biodiversity 
and marine resources. Tourism is one of the most important economic sectors 
that PROFEPA must monitor, mainly because it is concentrated in coastal areas 
(Interview data, 2003, D. Ponce, E. del Villar). Furthermore, poverty was de fi ned as 
a major cause of environmental damage and resource overexploitation. As D. Ponce 
explained: ‘60% of all offenders are indigenous people who  fi nd themselves in 
poverty or extreme poverty. For example, they usually cut a tree or kill iguanas 
for survival. Some 30% of total offenders are companies that have a permit to 
exploit natural resources but exceed the quotas we grant them. The timber 
industry,  fi shing and paper industries are the most damaging. Around 5% is 
organised crime. Indigenous peoples are often exploited to cut trees or catch exotic 
animals for sale’. D. Ponce did not specify who was responsible for the remaining 
5% of environmental damage. 

 Although the priority areas for PROFEPA seem to be clear, L. Hernández 
af fi rmed that the law puts too much emphasis on waste management and industrial 
monitoring. Moreover, PROFEPA’s registers of polluting industries have several 
limitations. Only big plants are properly accounted for, mainly because it is 
easier to trace their activities (Interview data, 2003, D. Ponce, L. Hernández). These 
(5,000 units) concentrate around 80% of all polluting activities. The rest (30,000 
plants) remain relatively uncontrolled. PROFEPA does not have a complete register 
of small to medium-size plants, because they are not registered as tax payers 
(Interview data, 2003, D. Ponce, L. Hernández). This results in serious margins of 
error (of more than 100%) when it comes to the estimations of the total volumes of 
hazardous waste managed in the country (Interview data, 2003, L. Hernández). 
The fact that big industries are relatively easy to trace and monitor is re fl ected in 
their willingness to cooperate and to get international environmental certi fi cation 
(‘such as ISO 9000 and the like’). ‘We are trying to make industries care about 
the environment so that they seek certi fi cation instead of us having to keep an 
eye on them and penalize them when they violate the law’ (Interview data, 2003, 
L. Hernández). When industries are certi fi ed (either by the International Standard 
Organisation or PROFEPA itself), PROFEPA’s job is considerably easier. However, 
when penalties have to be imposed it seems clear that the  fi nes are too modest 
to ensure that the transgressions will not be repeated again (Interview data, 2003, 
D. Ponce, L. Hernández, J. Támez, E. del Villar). D. Ponce speci fi ed that the worst 
administrative  fi nes are around 20,000 minimum salaries (US $60,000). The largest 
 fi nes imposed to protect wildlife are around 50,000 minimum salaries (1.5 million 
pesos or around US $150,000). 

 This aspect of the law is so important that it calls into question the whole approach 
of PROFEPA towards environmental protection. For L. Hernández, the sanctions 
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are not adequate to prevent those who have broken the law from breaking it again, 
let alone to repair the damage that they have caused. Sometimes agents seem to 
actually have an economic incentive to break the law. In the opinion of L. Hernández, 
such small  fi nes do not help at all; PROFEPA’s law enforcement approach is not an 
adequate strategy for Mexico, simply because the country is too big and the govern-
ment too small, thus requiring more incentives for participation to be put in place. 
Like SEMARNAT of fi cials, those at PROFEPA acknowledged that the participation 
of the private sector was not always as good as they would have liked. Of fi cials 
claimed that some of the administrative processes to assure environmental protection 
have to be revised. In many cases these processes seem to have become a bureaucratic 
mechanism that does not achieve very much. In their view, SEMARNAT authorizes 
industries to operate, but they do not always make sure that the industries they 
register operate in accordance with the impact studies. Thus, PROFEPA of fi cials 
often have to verify how industries work and often  fi nd that authorizations should 
not have been granted in the  fi rst place. When that happens, tensions and even 
competition between agencies emerges. PROFEPA of fi cials said they do not trust 
SEMARNAT of fi cials’ judgement and that SEMARNAT of fi cials in turn, do not 
trust their way of working (Interview data, 2003, L. Hernández). 

 L. Hernández pointed out that foreign corporations react very differently than the 
national ones. When foreign corporations are sanctioned they develop a series of 
legal actions to avoid penalties, not because they cannot pay the  fi nes, but because 
they have to justify that payment to their parent  fi rms. Corporations seem to defend 
themselves to avoid corporate sanctions. The national  fi rms, however, try to comply 
with the very minimum standard, so that they are not constantly visited by PROFEPA 
of fi cials. Given the nature of PROFEPA activities, all interviewees acknowledged that 
corruption was a major problem that had been worryingly common in the previous 
administration. They explained that it was easy to bribe an inspector, because 
inspectors at PROFEPA were the worst paid employees in all of the government 
environmental institutions. Of fi cials in higher positions were also caught and 
immediately sanctioned (Interview data, 2003, L. Hernández, E. del Villar). Most 
interviewees associated cases of corruption with the PRI political party and explained 
that, in part, the new PAN administration had won the elections because citizens 
were tired of corruption. An interviewee told us: ‘Corruption exists, but a recent rise 
in salaries to combat it has had positive results. For example, inspectors now earn 
three times more than they used to earn, although unfortunately salaries remain low’ 
(Interview data, 2003, E. del Villar).   

    4   Conclusions 

 The three parts of this review – the discussion on water sustainability, water poli-
tics, and the case study in Mexico – have demonstrated the signi fi cant repercus-
sions of the reform of water management for the agroecological debate. First, the 
use of water by farmers and other rural sectors is part of the wider pursuit of water 
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sustainability by all catchment stakeholders. There are many complex connections 
between upstream and downstream activities, as well as between rural and urban 
sectors and between the local, catchment and global dimensions of environmental 
management. Although the focus of agroecology is typically on agricultural sys-
tems, there are no boundaries between the urban and rural terrains of ecosystems. 
Water management is a mediator between the demands of social groups in multiple 
catchment locations and the performance of a variety of different activities. 
Second, the examples from Mexico provide a regional illustration of the chal-
lenging nature of water institutional reforms and the political obstacles to achieving 
higher levels of water sustainability. Despite changes in discourse and the introduc-
tion of new mechanisms of environmental regulation, the allocation and use of 
water continues to follow the balance of power between spatial areas and groups of 
interest. This review also shows how the exacerbation of the economic dimension 
of water management has permeated the entire experience, serving as a political 
 fi lter for the assessment of impacts and formulation of solutions. In that context, the 
use of water by small-scale farmers and peasants normally receives only secondary 
attention. The new regulatory framework, which should be creating synergisms 
between state and society, has paradoxically widened the gap between public agen-
cies and society as a whole, because water policy has been dominated and manipu-
lated by the stronger political players. Third, and related to the previous points, 
agroecology experts and practitioners need to be aware that the contemporary debate 
over technological improvements and institutional reforms in the water sector has 
been excessively concentrated on scienti fi c assessments and management tech-
niques, with insuf fi cient consideration of the underlying politics of decision-mak-
ing and socio-economic asymmetries. 

 The ultimate conclusion is that, notwithstanding a rhetorical construction around 
sustainability and public participation, contemporary policy-making has so far 
failed to improve long-term patterns of water use and conservation. In the end, lack 
of water sustainability is not only related to the poor conditions of hydrological 
systems and the precariousness of public services, but is deeply embedded in the 
patterns of water use and conservation that re fl ect a highly asymmetric power struggle 
between the local communities and the political and economic priorities of regional 
development. The agroecology agenda cannot ignore the fact that at the core of 
water sustainability is the formulation of more effective and democratic channels 
of public engagement, not only as an element of improved decision-making, but as 
the cornerstone of active citizenship and environmental justice.      
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