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Table S2. Description of the categories of the sustainable agriculture framework.

Category

Description

Goals

Overarching Goals

Ethics

Summarizes all statements that point out that those values that are broadly considered to be morally
good have to be upheld and followed also in Sustainable Agriculture. Among these, the frequently
mentioned values are stewardship, humaneness, solidarity, respecting human rights and priority of
needs instead of greed.

“[HJumaneness to animals is an important, positive aspect of sustainable animal and mixed
farming.” [1]

“Vorley (2002) defined agricultural sustainability as not only economic sustainability but also
environmental, social and ethical sustainable sustainability. ” [2]

Multifunctionality

Summarizes all statements that point out that Sustainable Agriculture has to perform a variety of
functions from different areas/dimensions simultaneously (see category group “goals” to see which
functions it has to perform: production of food, environmental protection, providing income, etc.).
Sustainable agriculture is “one that is purposefully multifunctional and highly productive ...” [3]
“[S]ustainability is visualised as the ability of agriculture to fulfil simultaneously a range of desirable
objectives” [4]

Safety

Summarizes all statements that call for Sustainable Agriculture to be of low or no risk to life and health
of humans, animals and the environment in general. There should also be no risk to the economic
situation of stakeholders.

“An international Working Group (Smyth & Dumanski 1993) has viewed maintenance or enhancement
of productivity, reduced risk, ... essential condition for sustainable land management” [5]

“In industrialized country contexts, the challenges relate more to reducing costs, improving food

safety, environmental amenities and nutritional values (World Bank 2008).” [6]

Stability &
Resilience

Summarizes all statements that point out that for Sustainable Agriculture agrifood systems or parts of
them have to fulfill its functions in a reliable way, by being resistant to or by recovering quickly from
shocks and disturbances and continuing for a long time.

“Sustainability in agricultural systems is viewed in terms of resilience (the capacity of systems to
buffer shocks and stresses) and persistence (the capacity of systems to carry on)” [7]

“In the agri-ruralist discourse, sustainability is directly linked to the family farm scale and, more
specifically, to the continuity of the farm.” [8]
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Environmental Goals: Production-Specific

Ecological
Soundness

Summarizes all statements that point out that that Sustainable Agriculture must be environmentally or
ecologically friendly in a physical sense.

(This category is part of both the group “Environmental Goals: Production-Specific” and
“Environmental Goals: Non-Production-Specific”)

“Discussions of sustainable agriculture frequently define it as ‘ecologically

sound, economically viable, and socially just,” or some variant on that phrase.” [1]

“[S]ustainable agricultural systems use ‘the best available technology’ in a balanced, well-managed,

and environmentally responsible manner (Hess 1991).” [9]

Ecosystem
Function
Conservation

Summarizes all statements that emphasize that sustainable agriculture has to maintain the biological
processes that sustain ecosystems and generate ecosystem services and benefits.

Both this category and the category “Natural Resource Conservation” are actually components of the
category "Productive Capacity". They are kept as separate categories here, however, because they are
mentioned very frequently in the examined literature and thus seem to be of great significance on
their own. Having SAID that, it is worthwhile to assess differences in the significance of these
categories, which would not be possible if they were incorporated into the overarching category
“Productive Capacity”.

“As a consequence, a crucial component of sustainability, as defined in terms of the resilience of an
agricultural system to external stresses and shocks, is maintaining the environmental resources and
ecological functions upon which the system depends.” [10]

“We define sustainable agriculture as practices that meet current and future societal needs for food

and fibre, for ecosystem services, ...” [11]

Natural Resource
Conservation

Summarizes all statements that point out that Sustainable Agriculture has to conserve the natural
resources, which agricultural production depends on.

“sustainable agriculture involves the use of natural resources to satisfy changing human needs while
maintaining or enhancing the natural resource base and avoiding environmental degradation
(Firebaugh, 1990).” [12]

“The main goals in sustainable agriculture are natural resources protection and improvement ... " [13]

Productive
Capacity

Summarizes statements that emphasize that Sustainable Agriculture has to maintain the ability of
agricultural systems to produce.

“sustainable agriculture is defined as any collection of agricultural practices which leaves the
productive potential of the resource base at least as great as it was when those practices were
initiated.” [14]

“Altieri (1989) defines sustainable agriculture as a system which should aim to maintain production in
the long run...” [15]
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Description

Goals

Environmental Goals: Non-Production-Specific

Ecological
Soundness

Summarizes all statements that point out that that Sustainable Agriculture must be environmentally
or ecologically friendly in a physical sense.

(This category is part of both the group “Environmental Goals: Production-Specific” and
“Environmental Goals: Non-Production-Specific”)

“[A] sustainable agriculture must be ecologically sound, economically viable, and socially just
(Tkerd 1992)” [16]

“WWF is concerned with promoting sustainable agriculture, which is defined as ensuring the
production of safe, affordable and healthy food and fibre in ways that are ecologically responsible,

economically viable and socially equitable.” [17]

Animal
Well-Being

Summarizes all statements that point out that Sustainable Agriculture has to ensure the general health
and happiness of animals, especially of farm animals. This includes, for example, living conditions
and diet appropriate to the needs of the animals or a treatment that does not cause harm or suffering
to the animals.

“Sustainable agriculture is a way of raising food that is healthy for consumers

and animals...” [18]

“To be sustainable in the short term, cattle production systems must fulfil the

requirements of ... minimum divergence from the welfare needs of the cattle.” [19]

Env Conservation
and Improvement

Summary of all statements that call for the improvement or protection of the physical components of
the space in which people, animals and plants live from (further) deterioration. Here, “environmental
conservation” refers to the environment at large, in its importance for society as a whole.
“Sustainable agriculture is defined as successful management of the resources of agriculture to
satisfy changing human needs, to conserve the environment and increase biological resources
(Karami and Mansoorabadi, 2008).” [20]

“Nature and biodiversity are protected and enhanced.” [21]

Harmony with
Nature

Summarizes all statements that argue that Sustainable Agriculture has to be based on an attitude of
care for and peaceful existence with and within nature. Also contains those statements that even
claim that nature should be placed at the center of all considerations for sustainable agriculture
(ecocentrism).

“[M]otives to work within the natural order appear to allow the concept of sustainable agriculture
to exist.” [22]

“Alternative ideologies, such as those of organic agriculture, focus on the values underlying a vision
of sustainability based on the preservation of an idyllic agrarian way of life: harmony with

nature...” [4]

Social Goals

Social
Responsibility

Summarizes all statements that emphasize that Sustainable Agriculture has to be carried out in a way
that it benefits society at large and statements pointing out that sustainable agriculture has to be
possible and livable for people working and living with it.

“Sustainable agriculture seeks to achieve three main goals: economic efficiency, environmental
quality and social responsibility.” [23]

“A desirable end-point for both modern and pre-modern agricultural systems is clearly some design
that enhances ... the public benefits through other functions.” [24]
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Acceptability

Summarizes statements arguing that Sustainable Agriculture has to be socially acceptable.

“A major pre-requisite for attaining sustainable agricultural development ... is the formulation of
appropriate renewable resource management policies which are supported by the farming
communities and to which they are willing and able to respond (World Bank 1988, Odemerho
1992)” [25]

“[E]nsure that the resulting farm practice is acceptable to the balance of aesthetic tastes.” [26]

Cultural
Preservation

Summarizes all statements that emphasize that Sustainable Agriculture has to contribute to the
preservation and enhancement of customs and beliefs, arts and aesthetics, way of life and forms of
social organization in the rural space.

“At the local level, agricultural sustainability is associated with ... promotion of local institutions,
culture and farming communities.” [7]

“[T]he three corner stones of sustainable agriculture ... rest upon a foundation of

inter-generational equity which in turn has its foundation in human spirituality.” [15]

Equity, Justice,
Fairness

Summarizes all statements that point out that in and for Sustainable Agriculture, everybody has to
be treated in a morally right way that does not favor one person over another.

“Cai and Smith (1994) have also suggested that agricultural sustainability should be assessed
from the perspectives of ecological soundness, social acceptability and economic viability.

[...] °[S]ocial acceptability’ refers to self-reliance, equality and improved quality of life” [27]
“[T]he three corner stones of sustainable agriculture ... rest upon a foundation of
inter-generational equity” [15]

Fulfillment of
Human Needs

Summarizes all statements that contend that it is one goal of Sustainable Agriculture to fulfill
human needs in the present and the future.

“Sustainable agriculture is defined as successful management of the resources of agriculture to
satisfy changing human needs” [20]

“Sustainable agriculture ... must be capable of meeting the needs of the present without

compromising the future.” [28]

Good Working
Conditions

Summarizes all statements that claim that Sustainable Agriculture has to provide such work
conditions that those who are occupied with it can continue working in agriculture for a long time.
“Policies and programs are needed to address this problem, working toward socially just and safe
employment that provides adequate wages, working conditions ...” [29]

“Workers are treated fairly and paid competitive wages and benefits. They work in a safe
environment and are offered proper living conditions and food. ” [18]

Human Health

Summarizes statements that point out that Sustainable Agriculture has to ensure the protection and
enhancement of the physical well-being of all people that get into contact with agriculture and its
products.

“ensure the health of workers, rural populations and consumers” [30]

“Agriculture policy and investment will be smarter to focus on improved human health and access

to nutrition, and not only on increasing food supply.” [31]
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Nourishment

Summarizes all statements arguing that Sustainable Agriculture has to provide sufficient amounts
of food that supports human health at all times and to all people.

“this paradigm has the backing of industry, and according to its advocates, no other form of
agriculture could possibly feed the world—unarguably a vital prerequisite for an agricultural
system claiming to be sustainable.” [32]

“Sustainable agriculture is fundamentally necessitated by the need to satisfying human food

needs, which is to responsibly produce sufficient nutritious food to ensure food security.” [33]

Quality of Life

Contains all statements that call for Sustainable Agriculture to provide self-fulfillment and a good
quality of life, especially for those individuals involved in agriculture but also for society in
general. More exactly, sustainable agriculture should contribute to "a good, happy human life [...]
a life well lived, a life that is deeply satisfying, fruitful, and worthwhile™ [34].

“We also identified two other elements as critical parts of these women's alternative
agriculture paradigm: quality family life and spirituality.” [35]

“[UJrban gardens allow residents of inner areas to experience the joy and satisfaction of

producing nutritious food in their own neighborhoods.” [36]

Strong Communities

Summarizes all statements that argue that Sustainable Agriculture has to strengthen rural
communities in their social relations and organization.

“The main goals in sustainable agriculture are ... empowering of socioeconomic structure of
rural communities (Shepherd, A. 1998).” [13]

“Sustainable agriculture is contrasted with market-driven economic growth in that it is explicitly

concerned with “normative” values such as ... cohesive rural communities (Pretty 1995, 1).” [37]

Economic Goals

Economic Viability

Summarizes all statements that point out that Sustainable Agriculture also has to be able to be
carried out and continued from an economic point of view. This implies that Sustainable
Agriculture should be, among other things productive, competitive and profitable.

“Another perspective on economic sustainability in agriculture focuses on the economic
performance and viability of farming.” [38]

“[A]griculture is not sustainable unless it is profitable.” [39]

Development

Summarizes all statements that point out that a Sustainable Agriculture has to contribute to the
improvement of economic and living conditions of people, especially in the rural areas.

“Rao and Rogers (2006) defined sustainable agriculture as a practice that meets current and
long-term needs ... of society while maximizing net benefits through the conservation of resources
to maintain ... long-term human development.” [2]

“[I]ntegrate the concept of agricultural sustainability into poverty reduction” [7]

Livelihood

Summarizes all statements that argue that Sustainable Agriculture has to provide the basis of
sustentation for farmers, rural workers and their respective families.

“The Food and Agricultural Organisation (FAO) of the United Nations has tried to offer a more
specific description of sustainable agricultural as a development path in which resource use and
environmental management are combined wit ... secure livelihoods” [40]

“But no matter how elegant the system or how accomplished the farmer, no agriculture is

sustainable if it’s not also ... able to provide a healthy family income” [41]
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Provision of
Products

Summarizes all statements that state that sustainable agriculture has to produce different material and
immaterial outputs (food, fibers, fuels, medicine, services...).

Although a great amount of the statements summarized in this category calls for the production of food,
this category is different from the category of nutrition. The production of food is a necessary but not a
sufficient condition for guaranteeing the nutrition of all people and some authors alert that more attention
should be paid to better nutrition (i.e., better quality, diversity and distribution of the food) rather than to
merely increasing absolute food production (e.g., [31]).

“[A] cropping system is sustainable if it has an acceptable level of production of harvestable yield ” [42]
“A ‘dark green’ approach to sustainability suggests priorities for agricultural systems that help to build

important natural and social assets whilst producing more food.” [7]

Thriving
Economy

Summarizes all statements emphasizing that Sustainable Agriculture has to support a thriving economy in
the rural space, i.e., an economy that generates for example employment, growth and well-going

rural businesses.

“Economic development policies are needed that encourage more diversified agricultural production on
family farms as a foundation for healthy economies in rural communities.” [29]

“This argument is also supported by Pretty et al. (2008), where the authors indicate that the best
approach to analysing agricultural sustainability is to assess it through the lens of economic growth,

environmental protection and social progress.” [2]

Strategies

Adaptive Management

Adaptation

Summarizes all statements that indicate that all strategies and practices for Sustainable Agriculture have to
be able to exist and be used in the context of the specific natural, social, economic, political, cultural etc.
conditions of a specific spatial and temporal situation without causing problems.

“[F]or agriculture to be sustainable it must be compatible with the socio- political environment within
which it operates.” [38]

“[P]romoting agricultural sustainability may demand strengthened coevolutionary processes on the local
level” [43]

Learning

Summarizes all statements that emphasize that Sustainable Agriculture requires learning by agricultural
stakeholders, especially joint/social learning.

“A central principle about sustainable agriculture is that it must enshrine some of these new ways of
learning about the world.” [44]

“The transition to sustainable agriculture, therefore, needs networks of farmers who can jointly engage in

learning and experimentation.” [45]

Management,
Integration &
Redesign

Summarizes all statements that emphasize that Sustainable Agriculture has to be based on complex
management, i.e., handling production and other agriculture-related activities rather by finding alternative
ways of organizing the systems (redesign) as well as using a variety of techniques and approaches
(integration) than by applying solutions that appear simple but lead to problems themselves (e.g., to
control pests, rather apply a complex and diversified crop rotation system than pesticides).

“Sustainable agriculture ... emphasizes design and management procedures that work with natural
processes” [46]

“Sustainable agriculture requires integrated, but not unitary, policy measures.” [26]
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Prevention Summarizes all statements that emphasize that for Sustainable Agriculture, problems have to be
anticipated and their occurrence avoided, which also requires accounting for uncertainties.
“Thereafter, we define ... two characteristics of sustainable agricultural systems: ‘prevention’
and ‘direct marketing” [47]
“[A]ppropriate resource use in sustainable agriculture should be rationalised in a manner

which considers ... unanticipated problems.” [33]

Substitution Summarizes all statements that argue that for Sustainable Agriculture, the use of unsustainable
technologies, resources, approaches etc. has to be replaced by the application of more
sustainable ones.

“In sustainable agricultural systems, there is ... a substitution of renewable sources or labor to
the extent that is economically feasible.” [29]

“Shallow sustainability focuses on efficiency and substitution strategies” [48]

Cooperation

Collaboration & Summarizes all statements that call for enhanced and improved social interaction among and
Communication between the different agricultural stakeholder groups in the sense of exchange, coordination and
joint action in order to realize Sustainable Agriculture.
“The cultural basis of sustainability means accommodating to the interests of all relevant
stakeholders in such a way that neighbouring farms co-ordinate management practices” [26]
“Second, we need to put in place a supportive policy and governance environment, which
enhances social capital and knowledge exchange (Pretty et at. 2011).” [49]

Participation Summarizes all statements which point out that Sustainable Agriculture requires that agricultural
stakeholders have a greater say in relevant decisions.
“Local efforts to enhance political participation must therefore be part of sustainable
agricultural strategies” [50]
“It is important from a democratic point of view that farmers have a voice in formulating the
long-term development of the agricultural sector, and in the process of political decision
making.” [51]

Ecology-based Strategy

Diversification Statements that call for the maintenance and enhancement of variety in many different aspects of
Sustainable Agriculture such as species, varieties and breeds of domesticated plants and animals;
products and production activities; sources of income; technologies; etc.

“Diversification in this context should therefore imply not only a diversification of crops ... but
also a diversification of other farm management skills and socio-institutional resources” [50]
“Farmers and ranchers can boost their financial sustainability by using a greater diversity of

marketing techniques” [52]

Ecological Summarizes all statements that claim that Sustainable Agriculture has to respect and apply
Principles principles of ecosystem functioning.
“In practice this means, that the ecological farmer in order to design sustainable systems is an
imitator of nature.” [47]
“They attempt to develop a sustainable system for food production and consumption, based on
the idea of the farm as a ... self-regulating ... whole” [53]
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Economics-based Strategy

Capital Asset
Maintenance

Summarizes all statements that point out that sustainable agriculture has to strive for such a use of all
kinds of capital assets (natural, social, human, etc.) that allows their conservation or even enhancement
instead of their (mere) consumption.

“This suggests that maintaining 'environmental capital' is at least a condition of sustainability.” [10]
“Most attention tends to be given to the environmental dimension, including the reproduction of natural
capital.” [54]

Demand-Orientation

Summarizes all statements emphasizing that production and resource use have to be according to actual
demand in Sustainable Agriculture.

“In a soil fertility context, sustainable agriculture seeks to maintain the balance between nutrients
being removed by crops or animal produce and inputs from fertilisers and nutrient recycling.” [39]
“Sustainable Agriculture has to ... produce adequate quantities of good quality, safe food” [55]

Efficiency

Summarizes all statements that emphasize that Sustainable Agriculture - and especially its production -
has to be carried out well without wasting any kind of resources.

“This goal requires an efficient use of technology in a manner conducive to sustainability.” [15]
“Sustainable agriculture in the utilitarian discourse is defined well within the limits of the market. The
foremost concerns are cost-price efficiency” [8]

Quality-Orientation

Summarizes all statements that emphasize that Sustainable Agriculture has to be quality-oriented,
especially regarding its products.

“Sustainable agriculture produces diverse forms of high quality foods, fibers and medicines.” [48]
“To be sustainable, a farm must produce adequate yields of high quality” [56]

Holistic & Complex Systems Thinking

Long-Term
Perspective

Summarizes all statements emphasizing that a long-term perspective needs to be taken in considerations
for Sustainable Agriculture.

“With a view to the emphasis on the need for long term planning under the rubric of sustainability” [57]
“In the agricultural context this view seeks to balance long term agricultural sustainability with
economic viability, reduction of environmental harm, and fulfilling public demands for food and

landscape benefits derived from agriculture.” [58]

Scale-Sensitivity

Summarizes all statements that draw attention to the necessity of considering causes and effects on all
relevant scales and choosing an appropriate scale for analysis and action for Sustainable Agriculture.
“Technology matters most if it is affordable and if it is appropriate to scale and conditions.” [31]
“Landscape-scale management holds significant potential for reducing off-site consequences of
agriculture.” [11]

Systemic Thinking

Summarizes all statements that emphasize that Sustainable Agriculture needs systemic approaches and
thinking, i.e., being holistic and considering the various interdependencies, dynamics and interactions
between the components of agricultural or agrifood systems.

“The essentials are seeing the land a living system” [59]

“Hilistic [sic!] thinking in planning and execution of all aspects of sustainable agriculture; i.e., a
systems approach.” [60]
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Knowledge & Science

Innovation

Summarizes all statements that express that Sustainable Agriculture has to build on new, alternative and
improved approaches and statements calling for (technological, political...) change.

“Sustainability needs perpetual novelty and adaptive performance.” [45]

“Successful sustainable farming futures are seen to be dependent on ... significant changes in the wider

economic, social and institutional environment (Pierce, 1996: 228).” [26]

Modern

Summarizes all statements that argue in favor of the application of knowledge, methods and
achievements of modern times and science for Sustainable Agriculture.
“Sustainable agriculture ... calls for a cautious blending of traditional and modern farm practices” [37]

“Sustainable intensification via smart inputs from lab knowledge” [61]

Traditional

Statements arguing that Sustainable Agriculture requires the application of traditional and indigenous
knowledge, methods and practices.
“Sustainable agriculture ... calls for a cautious blending of traditional and modern farm practices” [37]

“Maximum use of internal resources, including indigenous knowledge and practices” [27]

Subsidiarity

Decentralization

Summarizes all statements that claim that Sustainable Agriculture has to be organized in a less centralized
and concentrated way, which also implies smaller units.

“[1]t is also consistent with one of the core philosophical principles of sustainable agriculture, namely,
the need for dispersed production” [62]

“[A]lternative agriculturalists advocate smaller farm units and technology” [63]

Independence

Summarizes all statements that argue that systems of Sustainable Agriculture should be (more)
independent, self-reliant, self-sufficient, autonomous etc. from various external economic factors.
“greater self-reliance for farmers and rural populations” [2]

“Urban agriculture provides food security for urban residents by promoting self-sufficiency.” [36]

Local/Regional

Summarizes all statements that argue that Sustainable Agriculture requires a greater focus on and
strengthening of the local and regional level.

“Off the farm, consumers and grassroots activists are working to create local markets and farm policies
that support sustainable practices.” [41]

“From a sustainability framework, the optimum policy is to consume food that is produced as locally as
possible‘ (Lang and Rayner 2002: 36).” [32]

Fields of Action

Agrifood System

Consumption

Summarizes all statements that point out that patterns of leading our lives and consuming need to be
adapted in order to achieve a Sustainable Agriculture. Also includes suggestions in which ways these
patterns would have to be changed.

“On one hand. sustainable agriculture draws vitality from its being an expression of some strongly held
values and concerns: ... preferences for high-quality and healthy food” [64]

“This view presupposes that future farming systems must accept these ecosystem-imposed limits on the
number of people in the world and the lifestyle they can enjoy.” [58]
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Production

Summarizes suggestions for ways in which agricultural production should be carried out in a
Sustainable Agriculture, especially relating to the quantities that agriculture should produce to be
sustainable.

“The products that are produced with sustainable agriculture are more diverse” [65]

“A growing world population makes it necessary to increase food production” [8]

Supply Chain

Summarizes all suggestions for improving and rearranging the supply chain (here used for all parts of
the supply chain excluding agricultural production and consumption, which are treated in own
categories as they gain special attention in the literature) in order to facilitate sustainable agriculture.
“Significantly reduce waste along the entire food chain.” [31]

“Sustainable farming ... employs marketing practices that reduce the distance between production
and consumption locations (Ritchie 1994).” [66]

Management & Technological Solutions

Crops & Livestock

Summarizes all statements that suggest that new types of crops and livestock as well as improved
varieties and breeds of already used crops and animals are needed for Sustainable Agriculture.
“Crop varieties with enhanced resistance or tolerance to insect pests and crop pathogens.” [60]

“Use of local and improved crop varieties and livestock breeds” [67]

Management Tools

Summarizes all statements that suggest the application of certain general management tools in
decision making at all levels in order to achieve Sustainable Agriculture, e.g., indicators, monitoring,
planning, decision-support tools etc.

“These decision-support tools are essential in guiding agriculture towards sustainability (Hansen.
1996). " [68]

“A key element for any policy document aiming to ensure the transition towards sustainable
agriculture is the setting of suitable goals, with clear targets and indicators to measure the progress
towards sustainable agriculture (Bell and Morse 1999, Stevenson and Lee 2001).” [32]

Resource Use

Summarizes all statements that suggest which kind of resources should be used in which way for
Sustainable Agriculture.

“Self-sufficiency through preferred use of on-farm or locally available “internal” resources to
purchased “external” resources” [69]

“The upper end of the sustainability scale sees a sustainable approach to wool production as one
that: ... does not rely on oil or oil-derived chemicals (such as pesticides and artificial fertilisers);

recycles and reuses resources, uses renewable energy sources” [70]

Technology &
Practices

Summarizes all statements that suggest which agricultural techniques and technologies should be
used in which way in order to achieve Sustainable Agriculture.

“[T]here is no need for any Luddite abandonment of technology as part of sustainable agriculture.” [22]
“Avoid the unnecessary use of agrochemical and other technologies that adversely impact on the

environment and on human health* [67]

Social & Environmental Challenges

Emission-Reduction

Summarizes statements that suggest that Sustainable Agriculture needs to reduce harmful emissions.
“Reduce the ecological footprint of production, distribution and consumption practices. Thereby
minimizing GHG emissions and soil and water pollution.” [67]

“These approaches ... are also less energy intensive and less polluting” [71]
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Table S2. Cont.

Category Description

Strategies
Global Summarizes all statements pointing out that realizing Sustainable Agriculture requires addressing and
Trends adapting to global development trends (such as population growth or climate change).

“While measures and policies need to be put in place to reduce gas emissions from the agricultural sector
(e.g., more efficient farming practices, reduced input use), mitigation alone is not sufficient. There is a
need to work on adaptation measures to reduce the vulnerability of the agricultural sector to climate
change, as well as promote opportunities associated with climate change.” [17]

“A sustainable food production system must keep pace with increasing demands (domestic or global) for
food, which are due to continued population increases and improvement in per capita income in less
developed countries (Grigg, 1986, Crosson, 1992)” [38]

Social & Human Capital

Knowledge,
Education,
Skills

Summarizes all statements about use and improvement of knowledge, education and skills of farmers but
also of consumers, policy makers, extension professionals etc. for Sustainable Agriculture.

“provide technical assistance and capacity-building for ministries of agriculture and natural resource
management” [7]

“In other words, human capital on the farm (and knowing how to stimulate that capital) is of primary

importance.” [23]

Organization

Summarizes all statements that call for better organization of agricultural stakeholders for cooperation and
representation of their interests.

“Integral to this participation is strong organisation of the local peasantry.” [50]

“Since sustainable agriculture research and education is not 'business as usual,’ research and Extension

activities should include the following methodologies: ... (c¢) networking, coalition building” [72]

Research &
Development

Summarizes all statements about the kind of research and development that is needed for Sustainable
Agriculture.

“Reinforcing such analyses and examining forms of farming allowing for the joint sustainability of
biodiversity and agricultural production require interdisciplinary research.” [73]

“We remain convinced that the question of the high labour cost for organic production can best be
addressed in the long term through research.” [62]

Social, Political & Economic Environment

Accessibility  Summarizes all statements that point out that it is necessary to provide access for everybody to means of
production, marketing and distribution and to "life support™ (especially food and water) in order to achieve
the goals of Sustainable Agriculture.

“Conway and Barbier (1990) opined that farmers’ access to appropriate knowledge, production inputs
and commodity markets play influential roles in agricultural development.” [12]
“Clear tenure rights are necessary to promote equitable access to resources as well as sustainable
management.” [6]
Economic Summarizes all suggestions for improving and rearranging the way economic activities are carried out and
System goods and services are valued.

“Sustainable agricultural development must be seen from a holistic perspective and more ecological
economics principles need to be integrated into its practice.” [14]

“And it [sustainability] must be reinforced by market processes, such as pricing which reflects social and
ecological costs of production and environmental values (Fairtrade Foundation, 2010).” [59]
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Category Description
Strategies
Infrastructure Summarizes all statements that point out that Sustainable Agriculture needs an improved infrastructure
(of various kinds) in rural spaces.
“Invest public resources in essential public goods, including innovation and infrastructure” [6]
“Farmers in developing countries need ... better agricultural infrastructure” [75]
Investment Summarizes statements about investments needed for the realization of Sustainable Agriculture from
both private and public sources.
“[M]ore sustainable systems will call for much greater public investment at global, regional and
national levels aimed at expanding research and extension to underpin the shift to more sustainable
systems.” [6]
“These goals might be realised through farm structure expansions or technological investments.” [33]
Policy & Summarizes all suggestions for kinds of policies that should be applied and changes in the policy and
Institutions institutional environment in order to achieve Sustainable Agriculture.
“Fundamental shifts in institutions, policies and incentives will be required in the search for, and
broad adoption of, sustainable agricultural practices” [11]
“Sustainable agriculture needs ... supportive external institutions” [76]
Society Summarizes all statements that express that Sustainable Agriculture requires broad support of society,

in moral, financial and other ways. Also includes claims for a changed society (regarding its
organization, thinking, underlying values and roles of individuals) as such a change is often the
precondition for support for Sustainable Agriculture.

“[S]ustainable agriculture requires a commitment to changing public policies, economic institutions,
and social values.” [29]

“Even so the successful implementation of alternative models of sustainable agriculture requires the
support of a new soci.al contract. between farmers, food processors/retailers, consumers and the
state.” [54]

Table S3. Strength of the presence of each theme in the different clusters measured as
indicator value (measures the statistical alliance of the themes to the different clusters). The
shades of grey indicate the strength of the presence of a theme in each cluster (white: 0.00 to
0.09, light grey: 0.10 to 0.14, dark grey: 0.15 to 0.29, black: 0.30 and higher).

Indicator value

Group Theme
cl.1 c.2 cl.3 cl.4 cl.5 cl.6
Goals Economic - 0.03 [ 0.11 0.11
Environmental: Non-Production-Specific | 0.14 0.10 0.12 0.06 0.09
Environmental: Production-Specific 0.04 0.07 0.12
Overarching 0.12 0.01 0.14 0.01
Social 0.20 0.06  0.07 0.09
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Indicator value

Group Theme
cl.1 cl.2 cl.3 cl.4 cl.5 cl.6

Strategies Adaptive Management 0.01
Co-operation 0.00
Ecology-based 0.00
Economics-based 0.09
Holistic & Complex Systems Thinking 0.02
Knowledge & Science 0.00
Subsidiarity 0.00

Fields of Action  Agri-Food System 0.01
Management & Technological Solutions 0.01
Social & Environmental Challenges 0.00
Social & Human Capital 0.00
Social, Political & Economic Environment 0.01
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