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Local knowledge building is a crucial factor for upgrading small
producers and improving their market competitiveness and live-
lihoods. The rise of global standards affecting food safety and
environmental sustainability in agriculture sparks debates on the
impact on smallholders in developing countries. This article presents
a perspective on the links of international standards to knowledge
and institution building for developing the capabilities of small
producers. Interacting with global practices, indigenous private and
public actors create local institutions to develop capabilities for
product and process innovations that contribute to economic
development and enhance food security. Local innovation depends
on collective strategic efforts through increasing networks among
small producers and other organizations, including firms, non-
governmental organizations, and government, that foster knowl-
edge circulation and bring diverse resources and support to build
local capabilities.

development process | institutional change

Alarge body of literature presents debates on the impact of
international standards on developing country producers. A

wide array of public and private standards or codes of practice
governing production are a growing feature on the global land-
scape (1–5). Some scholars show how standards can act as bar-
riers to developing country exports (6, 7). Others argue that
stringent safety and environmental standards marginalize poorer
producers, excluding them from new markets (8–10). These
norms may also act as barriers to entry for small-scale farms,
owing to the high cost of complying with new code requirements
(2, 10, 11). Given the widespread poverty in these countries, new
norms may require considerable changes and investments be-
yond their reach. Other research indicates that some small-scale
producers have successfully adopted certification systems that
address social and environmental conditions (12, 13) and food
safety standards that upgrade and enhance their competitiveness
in agriculture and agro-industry (6, 14, 15). There is sufficient
evidence for both the negative and positive impacts of standards.
Much less attention has been given, however, to understanding

how standards can link to knowledge and institution building as
part of strategies for developing the capabilities of small pro-
ducers. What characterizes the experiences whereby standards
facilitate local institution building and encourage smallholders’
development and innovation? Existing research establishes three
useful departure points for this discussion on standards and
smallholders. First, the development literature (16, 17) focuses
on the importance of enhancing capabilities at all levels to fa-
cilitate development. One set of these capabilities involves
improving small producers’ products or production methods,
especially to facilitate their ability to survive and compete in
markets, to generate household income, and to raise productivity.
Second, capabilities are intricately related to knowledge

building (18–20). The successful transformation of many firms
and organizations in developing economies has involved knowl-
edge flows by adapting foreign practices that lead to local in-
novation (20–24). In the case of technological capabilities, the
literature establishes that beyond acquiring machinery or equip-
ment, it is the ability to search for, use, adapt, and change existing

knowledge and to put it in practice that is crucial (25). Knowl-
edge is more than mere transfer of facts and data; rather, it
means developing new competence to perform novel ways of
working (26–28). This knowledge building contributes to im-
proved or new products, processes, and organizations, all aspects
typically associated with upgrading (29–32).
Third, it is widely accepted in the literatures on sustainability

(33) and economic development (34, 35) that institutions play
a crucial role in providing enabling conditions for development.
Similarly, a large body of literature highlights that institutions
governing local production systems affect the possibilities for
sustaining enterprise development and growth (36–38). In par-
ticular, those institutions that facilitate knowledge flows that
build local producers’ capabilities are needed for sustaining
growth in developing countries. Standards, as conventions, rules,
and shared expectations, are part of the variety of institutions
coordinating productive activity.
Using insights from the existing literature, this article suggests

that international standards facilitate interaction between different
local and global practices, which indigenous actors use to create
new knowledge and innovations that improve small producers’
capabilities. As standards encompass technological knowledge (39),
they reflect existing or changing production practices and organi-
zation (40). For example, the ability to meet an international
standard, such as Hazard Analysis and Critical Control Points
(HACCP), involves production capabilities or competence. Capa-
bility building efforts for economic development usually draw upon
local and foreign practices (21, 22, 24, 41). Local actors make use of
international standards to access global knowledge and to create
new institutions locally that help to coordinate organizational and
productive improvements. By guiding interactions among small
producers, and between government, business, and non govern-
mental organizations (NGOs), standards assist the identification of
problems and shortcomings and the coordination of strategies to
build capabilities for upgrading.

Case Studies on Interactions Between Standards and
Smallholders Upgrading Processes
The cases that follow illustrate the potential for initiating up-
grading processes among small producers through active support
guided by new standards. Drawing on prior research for this
discussion, one set of cases focuses on food safety and the other
on environmentally sustainable production. Several published
case studies conducted by the author and others address how
efforts to achieve sustainability or increase food safety interact
with capability building among local producers. These studies
use evidence derived using ethnographic methods, including
observations and field interviews, published material, and in-
ternal reports. Given the high prevalence of rural poverty, at-
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tention focuses on smaller and poorer producers and enterprises
in agriculture and agro-processing industries (42).

Food Safety Standards. Food scandals, consumer health concerns,
and NGO campaigns have pressured firms and governments
worldwide to expand safety measures in the food supply chain.
Although government regulation was predominant in the past,
more recently private standards, with an international orienta-
tion and a focus on the production process, have grown dra-
matically (43). In Europe companies have invested billions in
adopting process control systems related to HACCP standards
(44). Private firms incorporate HACCP as a total quality man-
agement principle to guide their evaluation of hazards in food
production, shifting the focus away from the final testing at in-
spection centers to the production site.
Although most initiatives to strengthen food safety come out

of advanced economies in the European Union (EU) and North
America, safety concerns are a major problem for population
health in developing countries. Malnutrition is not only related to
reduced caloric access but also to food quality and safety (42). Food
contaminants, such as microbial pathogens, parasites, mycotoxins,
and antibiotic and pesticide residues, can make people sick, limit
nutritional intake, and increase the risk of chronic diseases from
compromised immunity (45). In the developing world, contami-
nated foods are a major cause of mortality and morbidity due to
gastrointestinal diseases, especially among children (46). Bacteria
and parasites result in major problems such as diarrhea, often
linked to the death of children younger than 5 y. Repeated episodes
of food-borne diseases are one of the most important underlying
factors for malnutrition in developing countries, with a serious
impact on growth and immunity of infants and children (46). Im-
proving food safety contributes to the food security goal of im-
proved health and nutrition. The practices underlying international
food safety standards are primary methods to reduce the disease
burden and improve food security in developing countries.
International food safety standards usually include dimensions

such as hygienic practices, minimum temperature levels, maximum
bacterial limits, and absence of residues from drugs, chemicals, or
animal diseases. The technological requirements associated with
new standards are significant and put pressure on producers to
improve their knowledge and innovate locally to be competitive.
For example, preservation, humidity control, cold chain mainte-
nance, reducing pesticide use, and increasing nutrition content,
which increasingly drive food production, all involve using new
technological know-how and scientific research.
Studies note that the cost burden to make changes to improve

safety tend to be pushed down from the standard adopters to-
ward the suppliers, notably primary production producers in
developing countries (43). Current international food safety
standards differ from present practice among low-income pro-
ducers, whereby weak or nonexistent sanitation and food safety
government mandates are commonplace (11, 42, 47). For ex-
ample, in the case of Nicaraguan small dairy producers, they
typically do milking in unhygienic, muddy corrals, lack tests or
control for cattle diseases (including mastitis, tuberculosis, and
brucellosis), and have no refrigeration centers, resulting in milk
products with bacterial counts 10 times higher than the allowable
international standard (40). Their low-income context presents
problems related to the lack of potable water, access to elec-
tricity, sewage systems, and educational and agricultural services,
among others. A study done in Brazil reveals that access to re-
frigerated storage, taken for granted in Europe, the United
States, or in urbanized areas, is often missing in the rural zones
where smallholders produce (11). In Kenya, HACCP require-
ments for fish exports to the EUmade evident the lack of hygienic
practices, rudimentary or nonexistent basic infrastructure, and
insufficient training (48). Producing under these conditions inhibits
or prevents their ability to meet health and food safety norms.

In the above cases, as is common in others (10, 32, 43), small
producers experience economic crisis, and often failure, given
that their starting point is far from the expected global norm. In
Brazil, the introduction of higher food safety standards in dairy
products, which required control of water quality, pesticides,
temperature, and the use of cooling systems, had significant
technological and managerial implications for smallholders.
During the 1997–2000 period, the number of producers sup-
plying milk to processing centers declined by 35%, and there
was a 55% average size (liters per day per farm) increase, in-
dicating consolidation (11). Small producers and local cooper-
atives could not finance the major investments required in
cooling tanks for milk collection. The Brazilian government
provided inadequate support, and local farmers could not
compete with the foreign investors in the domestic market (49).
Similarly, in Nicaragua, dairy producers of Nueva Guinea,
a major dairy-producing region, lost their foreign market in
1998, when neighboring countries adopted government regula-
tion in compliance with HACCP standards, and they could not
meet this new requirement (40).
The discussion of the impact of global standards on small-

holders and their response is usually portrayed in terms of win-
ners and losers or success and failure. In this view, the failures
are enduringly unsuccessful, and others are essentially successful
from the start. The longitudinal evidence from several cases,
however, indicates something different. Producers who show an
inability to upgrade initially, at a later time manage to improve
their collective capabilities and eventually upgrade and trans-
form their production and local economies. This variation over
time suggests the need to better understand the interaction be-
tween developing country producers, standards, and economic
development, and the local innovation process.
In the Nicaragua dairy case, for example, after a major local

crisis, within a national context ridden with poverty and political
conflict, the Nueva Guinea producers eventually improved their
milk production methods and successfully adopted the global
HACCP standards (40). The foreign norm helped to make ex-
plicit what problems needed attention, and many public and
private actors began to collaborate in the problem-solving effort.
In this sense, the HACCP routines tied to stricter food safety
norms engaged the small producers in the creation of new local
institutions to jointly coordinate their upgrading.
New local institutions based on HACCP standards required the

adoption of new practices among Nicaraguan small-scale pro-
ducers (40). For example, controlling for cattle diseases became
a new local norm. They began to conduct weekly and monthly
tests to control for tuberculosis, brucellosis, and mastitis. They
initiated programs to eliminate them in their herds. This required
new knowledge as small producers had to build skills to detect
and control for cattle diseases. This, in turn, led to the estab-
lishment of new training programs. In the past, small producers
guessed blindly at cattle diseases and what to do about them.
Similarly, a new local norm established reduced acceptable

product bacterial levels and the requirement to monitor con-
tamination. This created the need for a local microbiological
laboratory in this rural zone. A foreign aid organization funded
its construction. The new testing procedures helped to reveal
problems and to enhance producers’ understanding of the logic
of controlling for temperature and eliminating bacterial and
chemical contamination. These changes ultimately enabled them
to process cheese for export markets, as well as to supply milk to
local high-end markets, resulting in improved income yields.
The standard helped local producers, governments, and NGOs

to identify problems and gaps in the existing local production
system and to guide the collective effort for new skill acquisition,
training, infrastructure investments, and production methods. As
important, the increasing interactions to overcome problems
with product quality fostered the creation of a cooperative or-
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ganization that integrated 250 small producers. The joint efforts
of the producers’ association as well as public and private
organizations contributed to establish new, collectively owned
laboratories and veterinary services. Moreover, the farmers created
new ties with a local university to develop extension programs.
With government and foreign aid, they expanded water and elec-
tricity infrastructure. The increased interactions among producers
and other agencies, private and public, local and foreign, fostered
knowledge flows by creating a space for what the organizational
learning literature refers to as “productive dialogue,” discussing
consequences, making changes, and creating new local knowledge
(27). This flow of information and resources helped local producers
to build capabilities.
Studies on the Brazilian dairy industry also indicate that the

government created new national norms guided by international
standards (50). This institutional change in the dairy industry
sparked reorganizing among private and public actors to build
their capabilities. After Brazil significantly reformed its public
food safety standards, the government’s initial response was in-
adequate, but it later created public financing and specialized
services to assist small dairy producers (49). At the same time,
dairy cooperatives began to build their managerial capacity and
service provision for their members to increase their production
for local and foreign markets. Besides investing in new pro-
cessing plants, cooperatives organized new services and elabo-
rated a strategic development plan in conjunction with Embrapa
(Brazilian Agricultural Research Organization) to build their
capabilities (50). Whereas in the 1990s many cooperatives of
small producers struggled and failed, by the early 2000s some
had become successful domestically and abroad. Itambe, which
integrates 32 local cooperatives with 7,000 small dairy farmers,
has developed new procurement processes, state-of-the-art fa-
cilities, and new services for its producer-members (50). It now
ranks among the 12 largest dairy companies in Brazil.
Likewise, many studies on the effects of food safety standards

on smallholders in Africa, Asia, and Latin America indicate that
positive changes occur as new local organizations leverage new
knowledge to provide adequate infrastructure and resources (6,
8, 45). For example, in Guatemala, the ability to face a problem
with cyclospora, a protozoan parasite, eventually involved the
collective action of the producers’ organization jointly with the
Guatemalan government, the US Food and Drug Administra-
tion, Health Canada, and the Canadian Food Inspection Agency
(51). At the beginning none of the local producers, or the local
government, knew the underlying problem or how to address it.
Portrayed initially as a trade barrier for Guatemalan produce,
the continued reoccurrence of the problem led the association
and the government to eventually develop technical assistance
and traceability programs that also benefited the production of
other crops, thereby expanding local private and public capabilities.
Similarly, reduction of pesticide residues in vegetable pro-

duction and their impact on consumers and workers are major
concerns. For example, since the 1990s, snow pea exports from
Guatemala have been plagued by detentions and rejections at
US ports because of pesticide residues or even the pests them-
selves (52). Thousands of small producers are involved in pro-
ducing snow peas. By adopting new chemical hazard norms, the
Guatemalan government developed integrated pest management
(IPM) research and technical assistance programs to reduce
pesticide use, to eliminate residues on snow peas, and to enhance
product quality. The IPM program has on-farm research and
training components that cover practices such as pest identifi-
cation and monitoring, trap cropping, and soil disinfection. Us-
ing and diffusing new knowledge, these producers organized into
cooperatives that provide services and training and quality-
control programs.
Finally, the creation of new local institutions in interaction

with HACCP food safety standards is also visible in fish and

fishery products in Kenya. In the late 1990s, Lake Victoria
fisheries faced an export ban to the EU due to major deficiencies
in hygiene standards, unsafe residues, weak government capacity,
outdated laboratories, poorly trained personnel, and substandard
production processes (48). After several unsuccessful attempts
and a local crisis, the Kenyan government and local producers
jointly began to uncover the problems and how to address them.
They established new local norms and created laboratory testing
capacity, as well as new physical infrastructure including potable
water, toilets, cold rooms, and electricity, all unavailable before.
In addition, the government organized training of fisheries and
inspection personnel. At the enterprise level, one of the major
changes was the formation of the Association of Fish Processors
and Exporters of Kenya. Guided by new local norms, public and
private actors coordinated a demanding reorganization and up-
grading. Since 2000, Kenya has successfully exported to the EU.
Successful growth in Kenya’s fisheries, however, reveals other

developmental challenges. The local Nile perch boom, along with
increased export demand, contributed to overfishing, which in
turn has resulted in declining biodiversity and productivity (53).
The production system created did not give attention to envi-
ronmental management, which made the Kenyan fisheries un-
sustainable. Local fish consumption has declined, and rural
malnutrition has increased owing to reduced fish supply (53).
The connection between sustainable production and food secu-
rity issues apparent in this case follows.

Sustainability Standards. Since the 1990s, environmental activists
have promoted the creation of new sustainability standards tar-
geting private companies, calling for greater corporate social
responsibility, often in response to the lack of national or in-
ternational legislation (3). Such actions have led to the creation
of new standards that define expectations for more socially and
environmentally sustainable production processes in global sup-
ply chains in forestry, mining, agribusiness (i.e., coffee and co-
coa), fisheries, garment, and footwear, among others. Today,
≈300 codes govern major global economic sectors (1). Although
widely diverse, nearly all are industry or product specific. A large
body of literature already discusses the business responses, their
legitimacy, and enforcement capacity (1).
These usually involve complex partnerships and alliances be-

tween firms, NGOs, and sometimes governments. These codes
also affect food production as consumers pay increasing atten-
tion to issues such as environmental impact, organic production,
and fair trade. As global firms adopt such codes they require
certification as a condition for doing business with suppliers in
developing countries. This affects smallholders because they
must also change their practices to be included in the upgraded
or “clean” supply chains.
Research has shown that environmental degradation threatens

the livelihoods of small-scale producers and is linked to poverty
(12, 13). Depletion of forests, farmlands, watersheds, biodiversity,
and soil erosion undermine productive conditions and economic
survival. Hence, many goals underlying sustainability standards
closely connect with sustainable development issues, including
access to water supply, clean production systems, food security
and agriculture, and poverty reduction with environmental pro-
tection. Transition to sustainable production, however, often
involves complex agro-ecological knowledge (54), created in
North America and the EU, deeply intertwined with technological
innovation that then leads to product and process specifications.
The connections between biodiversity conservation and food

security are apparent in coffee production, which has been the
focus of current strategies for advancing a sustainable product.
In Mexico and Central America, an estimated 85% of Central
America’s coffee farmers are micro and small-scale producers
(55); similarly, 92% of all Mexican coffee farms are very small
(13). In a study of small coffee producers in El Salvador (56),
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shaded coffee agro-forestry allows production with minimal en-
vironmental degradation, while providing firewood and fruit such
as bananas and plantains. In Mexico, two thirds of the coffee
landscape involves small farmers growing corn, beans, or other
food crops together or adjacent to coffee plots (57). The ability
of these small producers to use new knowledge on sustainable
agricultural production is essential for ensuring their livelihoods
and future and expanded market opportunities.
A typical sustainability code results from a partnership between

private companies and NGOs to develop and enforce new envi-
ronmental standards (1, 12, 58). For example, the partnership
between Starbucks and the NGO Conservation International
resulted in a new set of sustainable coffee standards aligned with
biodiversity conservation goals (2). Local organizations, including
farmers and government groups, participated in the definition and
promotion of best environmental management practices, pro-
ducing in 2004 the Coffee and Farmer Equity Practices. These
norms for coffee production included standards for soil manage-
ment, water, waste and pollution management, energy and pes-
ticide use, as well as biodiversity conservation for each respective
stage of growing and processing. These norms embed knowledge
of complex biological, physical, chemical, and ecological inter-
actions with implications for managing agricultural production.
The knowledge inherent in these new norms is visible in the

conversion to a more sustainable agricultural production. When
Central American farmers made the transition from conven-
tional to sustainable coffee farming practices, they required new
knowledge on soil structure and processes (54). For example,
although some local knowledge existed on leaf litter, under-
standing of moisture influence, nutrient uptake, and soil organ-
isms was lacking. Similarly, there are major challenges related to
managing weed, insect, and pathogen populations that require
understanding of natural population-regulating mechanisms and
new pest management practices. All of these involve agricultural
sciences, which are highly developed in North America and
Europe. These examples illustrate that beyond establishing a code
or regulation, it is another dimension to put it into practice and
bring about the changes required, particularly at the producer level.
The challenges and requirements that sustainability standards

pose for smallholders are both a potential barrier and a source for
upgrading and innovation. Research capacity in local universities,
extension services, and professionals is often lacking. Moreover,
small-scale farmers generally do not have access to technical as-
sistance and extension services, which the conversion to sustainable
agriculture requires to improve product quality and production
efficiency (2). At the same time, new standards can foment strat-
egies and new relations aimed at building local capabilities.
In the case of the Conservation International and Starbucks

partnership, efforts focused on assisting small producer upgrad-
ing; generating support from a variety of private and public
organizations; and facilitating the emergence of local financial
and technical assistance services that could assist the imple-
mentation of the new norms (2). Their joint activities included
providing direct technical assistance and creating local services by
offering training courses to local technicians and producers on
quality control, organic farming methods, tree planting, pulping,
and business management. Conservation International, along
with local Mexican organizations, provided farmers with technical
assistance to improve agricultural techniques, resulting in in-
creased crop yields and less reliance on fertilizers and pesticides.
Central to a strategy that actively supported the process of
achieving sustainability in the coffee supply chain was the de-
velopment of expertise in technologies related to soil manage-
ment and field-crop production through local research and
extension services, private and public.
Improving the capacity of small-scale producers to remain

competitive depends on creating conditions that facilitate their
ability to achieve environmental upgrading. Studies indicate that

collective local organizing and varied network interactions are
essential to support the process of adopting sustainable agricul-
tural practices (57). In El Salvador and Nicaragua, small pro-
ducers organized in cooperatives have been at the forefront in
developing their internal systems for providing assistance, control,
and monitoring of the environmental improvement process (59).
Similarly, in Mexico, small producer organizations introduced
quality control at every stage of their coffee production (57).
In Vietnam, the creation of farmer field schools for rice

management to teach new pest control methods led to reduced
pesticide use (60). Small farmers organized into groups as they
implemented the changes in their farm practices. This kind of
initiative has also helped farmers reintroduce food sources, such
as fish protein. In Bangladesh, pesticides had eliminated fish
from rice paddies. With new practices that drastically reduced
pesticide use, thousands of small farmers reintroduced fish into
the rice paddies (60). Changing to more sustainable production
has occurred in concert with the creation of local networks of
producers and increased food security.
The coordination challenges involved in changing environ-

mental or food safety practices cannot be underestimated. In the
Kenyan fisheries case discussed above, there have been major
challenges in bringing firms together (48). The governments of
Kenya, Tanzania, and Uganda formed committees with their
fisheries departments and research institutes to improve the man-
agement of Lake Victoria. The new local norms created from in-
teraction with international standards, and the changes in local
practices, highlight that cooperation and coordination are essential
to build collective capabilities to achieve success.

How Global Standards Interact with Local Institutions and
Knowledge Building
Given the rise of standards governing global agro-industry and
agriculture, there is an argument that the competitiveness of small
producers in developing economies would increase if all trade
barriers were eliminated. This view converges with the idea that
trade liberalization is the main remedy for ensuring free compe-
tition and growth. Development experience, however, provides
contrary evidence that counters this view. The data indicate that
developing countries in Latin America had lower growth rates
despite major macroreforms that eliminated subsidies and tariffs,
whereas many enterprises in Asia and Latin America have done
well despite facing regimes of strong trade barriers (61).
Moreover, developing country producers do not automatically

gain market access when developed countries eliminate trade
barriers. First, entrepreneurs seeking to enter new markets must
demonstrate the ability to produce products according to cus-
tomer expectations. Increasingly, these include not only final
product characteristics but also the production process. Under
current international business governance, buyer expectations
are no longer the exclusive domain of firms or governments but
of NGOs and social movements that place priority on improved
consumer safety, labor, and environmental standards. In a con-
text of open borders, the lack of strategies to improve in these
areas can be detrimental to smallholders if they are not provided
the services and other support to improve their current products
and production methods.
As important, if the ability to produce new or improved

products and processes is a key determinant of competitiveness
and growth of firms in general and small producers in particular,
these innovative capabilities do not develop automatically. A
large body of literature establishes that capability development
depends on expanding knowledge flows and competence-build-
ing through a broad range of institutions, beyond narrow science
or macroeconomic policies (62). Some of this knowledge is tacit,
demanding interaction between people and organizations locally
and internationally. Institutions that support an interactive dy-
namic between private and public actors help to create collective
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resources available to local producers and to enhance indig-
enous capabilities.
Furthermore, these cases highlight that although discussions

on standards tend to focus on regulatory dimensions, an im-
portant aspect from a development perspective is the way that
local producers and public actors engage in constructing new
local institutions and learning new knowledge in interaction with
global norms to build indigenous capabilities. The literature on
clusters in developing countries has highlighted the importance
of external linkages for upgrading quality and environmental
standards (24, 29). The discovery, use, and adaptation of foreign
practices for local innovation have been used in the past for
building local capabilities and transforming developing societies
(21, 22, 25, 40). Foreign sources of know-how have also been
important for innovation by small enterprises (22, 40). The
inflows of knowledge from both local and foreign sources are
essential components. The role of standards, however, in build-
ing local institutions and knowledge in developing economies has
received less attention.
The local capability building process crucial for upgrading

small producers can draw upon the technological knowledge
embedded in global standards related to food safety and envi-
ronmental sustainability. Standards help to define and address
performance shortcomings in current indigenous products and
processes. The cases discussed suggest that standards facilitate
the crossing of global and indigenous knowledge boundaries,
which local actors leverage to build new local institutions and
capabilities. They are intermediaries of practical knowledge
initiated in another place, which can be passed along (63). This is
not a mechanical transfer of know-how but rather an intelligent
process whereby local producers use and access the different
expertise from other firms and organizations to transform their
own (27). New capabilities translate into novel food products for
consumers or production methods that protect the environment.
What matters is not the mere transfer or imposition of a global
standard but the ability to use the knowledge embedded in for-
eign norms as local producers create their own local institutions
and organizations to build their collective capability.
Knowledge circulation depends on the emergence of networks

among small producers and of different public and private
organizations. All of the cases discussed show frequent formation
or reorganization of associations, cooperatives, or other net-
works of public and private organizations to create technical
services and training programs and provide financing and in-
frastructure, all guided by new norms that foster product and
process innovation. The connections formed between local and
foreign organizations, including firms, governments, and NGOs,
can facilitate the flow of knowledge emerging in different parts of
the world. Existing research indicates that by being part of these
networks, small producers in rural areas can overcome isolation,
identify resources, and solve problems, while enabling collective
understanding and reworking of old and new practices (40).
Although organizing cooperative organizations among small

producers is not a new phenomenon, what seems different in
these cases is their focus on knowledge building for local product
and process innovations. The combination of local collective
organizing in interaction with global practice helps to create
new local institutions to support local knowledge building. The
standards serve to reveal problem areas, and this information, in
turn, is useful to define strategies to overcome them. The ability
of small producers to use new knowledge and to innovate locally
depends on increasing the connections among them and differ-
ent specialized organizations, such as public service providers.
Services develop as gaps with new norms become explicit. The
networks with varied expertise facilitate learning by creating
horizontal relations between producers, as well as links to
organizations that can act as knowledge bridges between differ-
ent communities and knowledge resources (14, 30). The findings

from these cases support a growing literature on developing
economies pointing to the role of these networks in dealing with
the uncertainties and pressures of new norms and of producing
new products (22, 29–31, 35).
As important, institutions that facilitate coordination of changes

are central for building the capabilities of smallholders in de-
veloping countries. As local producers and organizations adjust,
adapt,and innovate, thecoordinationofeffortsbymultipleactors is
necessary to assemble resources and create new infrastructure,
services, training, laboratories, and on-farm and processing meth-
ods,allassociatedwiththetransformationofsmallholders’conditions.
Because local innovation involves amultiplicity of actors, institutions
have a central role in coordinating production and economic activity
(36) and in the development process (61). These cases indicate that
success depends on achieving the dynamic interaction between pro-
ducers andprivate andpublic organizations, and that standards act as
institutions for coordinating this strategic collective action.
The role of standards as institutions that facilitate the co-

ordination needed to upgrade smallholders raises the question of
why success occurs in some instances and not others. The cases
indicate that it is not the simple imposition of a foreign standard
that accounts for the local innovation thatmay unfold. The foreign
norm by itself does not produce upgrading. Given the variation
over time in the ability of producers to succeed or fail in the face of
the same foreign standards, this suggests that an external force
alone is insufficient to explain the institutional and organizational
changes observed in the successful innovation of smallholders.
Neither does some preexisting condition suffice to explain success:
producers in the same local context experience failure and
upgrading over time. This suggests that a fruitful approach for
development thinking is to focus on institutional change; that is, on
the possibilities for people and organizations to change and create
new institutions and networks that support capability building.
A focus on institutional change places more attention on the

indigenous strategic effort to improve, upgrade, and change the
local production system. Instead of being dependent on exter-
nally given or preexisting institutions, this view suggests that de-
velopment involves active institutional reform or transformation
in each specific context. This analysis of global standards indi-
cates that they help to reveal existing gaps and problems and to
guide the change effort. In their specific context, local actors,
private and public, adjust interactively their indigenous norms in
relation to foreign models available to them. They progressively
develop an understanding of how to change their local practices
and then begin to create organizations or to reorganize existing
ones to support the innovative dynamic. There is nothing auto-
matic, or predetermined, to successfully adjust and innovate in
relation to new and evolving global standards. The cases indicate,
however, that local actors collectively and deliberately change
and build local institutions to coordinate improvements in pro-
duction and organizations in their specific context. This is similar
to what has been observed in many studies of successful de-
velopment experiences (21–23, 29, 35).
Finally, although current thinking indicates that institutions

influence significantly whether a country or region develops, the
discussion is often limited to national-level frameworks. The ideas
presented in this article suggest that the space for institutional
change at smaller levels, including regional and organizational, is
equally important to enhance capabilities and development. Food
safety norms can spark local innovations that reduce nutritional
and other health risks through food-borne illnesses. The products
of smallholders become more competitive and thereby increase
their household income. Environmental sustainability greatly
affects agricultural productivity and the assets of the poor in rural
areas. As institutions, standards become intertwined with changes
in private and public organizations that provide crucial services to
smallholders, thus contributing to overcome contextual con-
straints and to facilitate development.

Perez-Aleman PNAS Early Edition | 5 of 6

SU
ST

A
IN
A
BI
LI
TY

SC
IE
N
CE

SP
EC

IA
L
FE
A
TU

RE
A
G
RI
CU

LT
U
RE

D
EV

EL
O
PM

EN
T
A
N
D

N
U
TR

IT
IO
N
SE

CU
RI
TY



1. Vogel D (2008) Private global business regulation. Annu Rev Polit Sci 11:261–282.
2. Perez-Aleman P, Sandilands M (2008) Building value at the top and the bottom of the

global supply chain: MNC-NGO partnerships. Calif Manage Rev 51:24–49.
3. Bartley T (2003) Certifying forests and factories: States, social movements, and the rise

of private regulation in the apparel and forest products fields. Polit Soc 31:433–464.
4. O’Rourke D (2006) Multi-stakeholder regulation: Privatizing or socializing global

labor standards? World Dev 34:899–918.
5. Djelic ML, Sahlin-Anderson K, eds (2006) Transnational Governance: Institutional

Dynamics of Regulation (Cambridge Univ Press, Cambridge, UK).
6. World Bank (2005) Food Safety and Agricultural Health Standards: Challenges and

Opportunities for Developing Country Exports (The World Bank, Washington, DC).
7. Henson S, Loader R (2001) Barriers to agricultural exports from developing countries:

The role of sanitary and phytosanitary requirements. World Dev 29:85–102.
8. Swinnen J, ed (2007) Global Supply Chains, Standards and the Poor (Cromwell Press,

Trowbridge, UK).
9. Islam S (2008) From pond to plate: Towards a twin-driven commodity chain in

Bangladesh shrimp aquaculture. Food Policy 33:209–223.
10. Dolan C, Humphrey J (2000) Governance and trade in fresh vegetables: The impact of

UK supermarkets on the African horticulture industry. J Dev Stud 37:147–176.
11. Farina E (2002) Consolidation, multinationalisation, and competition in Brazil:

Impacts on horticulture and dairy products systems. Dev Policy Rev 20:441–457.
12. Conroy M (2007) Branded! How the Certification Revolution Is Transforming Global

Corporations (New Society Publishers, Gabriola Island, BC, Canada).
13. Jaffee D (2007) Brewing Justice: Fair Trade Coffee, Sustainability, and Survival (Univ of

California Press, Berkeley, CA).
14. Gomes R (2006) Upgrading without exclusion: Lessons from SMEs in fresh fruit

producing clusters in Brazil. Upgrading to Compete: Global Value Chains, Clusters,
and SMEs in Latin America, eds Pietrobelli C, Rabellotti R (Inter-American
Development Bank and D. Rockefeller Center for Latin American Studies, Harvard
University, Washington, DC).

15. Henson S, Jaffee S (2007) The costs an benefits of compliance with food safety
standards for exports by developing countries: The case of fish and fishery products.
Global Supply Chains, Standards and the Poor, ed Swinnen J (Cromwell Press,
Trowbridge, UK), pp 26–41.

16. Sen A (1999) Development as Freedom (Knopf, New York).
17. Evans P (2004) Development as institutional change: The pitfalls of monocropping

and the potentials of deliberation. Stud Comp Int Dev 38:30–52.
18. Kogut B, Zander U (1992) Knowledge of the firm, combinative capabilities, and the

replication of technology. Organ Sci 3:383–397.
19. Nelson R, Winter S (1982) An Evolutionary Theory of Economic Change (Harvard Univ

Press, Cambridge, MA).
20. Kim L, Nelson RR, eds (2000) Technology, Learning and Innovation (Cambridge Univ

Press, New York).
21. Westney DE (1987) Imitation and Innovation: The Transfer of Western Organizational

Patterns to Meiji Japan (Harvard Univ Press, Cambridge, MA), p 252.
22. Saxenian A (2006) The New Argonauts: Regional Advantage in a Global Economy

(Harvard Univ Press, Cambridge, MA).
23. Amsden AH (1989) Asia’s Next Giant: South Korea and Late Industrialization (Oxford

Univ Press, New York), p 379.
24. Giuliani E, Rabellotti R, van Dijk MP, eds (2005) Clusters Facing Competition: The

Importance of External Linkages (Ashgate Publishing, Farnham, Surrey, UK), p 298.
25. Kim L (1997) Imitation to Innovation: The Dynamics of Korea’s Technological Learning

(Harvard Business School Press, Cambridge, MA).
26. Lave J, Wenger E (1991) Situated Learning: Legitimate Peripheral Participation

(Cambridge Univ Press, Cambridge, UK).
27. Tsoukas H (2009) A dialogical approach to the creation of new knowledge in

organizations. Organ Sci 20:941–995.
28. Brown JS, Duguid P (2001) Knowledge and organization: A social-practice perspective.

Organ Sci 12:198–213.
29. Perez-Aleman P (2005) Cluster formation, institutions and learning: The emergence of

clusters and development in Chile. Ind Corp Change 14:651–677.
30. McDermott G, Corredoira R, Kruse G (2009) Public-private institutions as catalysts of

upgrading in emerging market societies. Acad Manage J 52:1270–1296.
31. Giuliani E, Bell M (2005) The micro-determinants of meso-level learning and

innovation: evidence from a Chilean wine cluster. Res Policy 34:47.
32. Pietrobelli C, Rabelloti R, eds (2006) Upgrading to Compete: Global Value Chains,

Clusters and SMEs in Latin America (Inter-American Development Bank and David
Rockefeller Center for Latin American Studies, Harvard University, Washington, DC),
p 331.

33. Ostrom E (2005) Understanding Institutional Diversity (Princeton Univ Press,
Princeton).

34. Cimoli M, Dosi G, Nelson R, Stiglitz J (2009) Institutions and policies in developing
economies. Handbook of Innovation Systems and Developing Countries, eds
Lundvall BA, Joseph KJ, Chaminade C, Vang J (Edward Elgar, Cheltenham, UK), pp
337–359.

35. Sabel CF (1994) Learning by monitoring: The institutions of economic development.
The Handbook of Economic Sociology, eds Smelser NJ, Swedberg R (Princeton Univ
Press and Russell Sage Foundation, New York), pp 137–165.

36. Piore MJ, Sabel CF (1984) The Second Industrial Divide: Possibilities for Prosperity
(Basic Books, New York), p 355.

37. Schmitz H (1999) Global competition and local cooperation: Success and failure in the
Sinos Valley, Brazil. World Dev 27:1627–1650.

38. Saxenian A (1996) Regional Advantage: Culture and Competition in Silicon Valley and
Route 128 (Harvard Univ Press, Cambridge, MA), 1st Ed, p 226.

39. Jacobsson B (2000) Standardization and expert knowledge. AWorld of Standards, eds
Brunsson N, Jacobsson B (Oxford Univ Press, Oxford), pp 40–50.

40. Perez-Aleman P (2011) Collective learning in global diffusion: Spreading quality
standards in a developing country cluster. Organ Sci 22:173–189.

41. Amsden AH (2001) The Rise of “the Rest”: Challenges to the West from Late-
Industrializing Economies (Oxford Univ Press, Oxford).

42. World Bank (2008) World Development Report: Agriculture for Development (The
World Bank, Washington, DC).

43. Henson S, Humphrey J (2009) The Impacts of Private Food Safety Standards on the
Food Chain and on Public Standard-Setting Processes (FAO and WHO, Codex
Alimentarus Commission, Rome), p 47.

44. Bernauer T, Caduff L (2006) Food safety and the structure of the European food
industry. What’s the Beef: The Contested Governance of European Food Safety, eds
Ansell C, Vogel D (MIT Press, Cambridge, MA), pp 81–95.

45. Unnevehr L (2003) Food Safety in Food Security and Food Trade (International Food
Policy Research Institute, Washington, DC), Vol 10, p 38.

46. Kaferstein FK (2003) Food safety as a public health issue for developing countries.
Food Safety in Food Security and Food Trade, ed Unnevehr L (International Food
Policy Research Institute, Washington, DC), pp 4–6.

47. Perez-Aleman P (2003) Decentralized production organization and institutional
transformations: Large and small firm networks in Chile and Nicaragua. Camb J Econ
27:789–805.

48. Henson S, Mitullah W (2004) Kenyan Exports of Nile Perch: The Impact of Food Safety
Standards on an Export-Oriented Supply Chain (The World Bank, Washington, DC),
p 86.

49. Farina E, Gutman G, Lavarello P, Nunes R, Reardon T (2005) Private and public milk
standards in Argentina and Brazil. Food Policy 30:302–315.

50. Chaddad FR (2007) The evolution of Brazilian dairy cooperatives: A lifecyle approach.
XLV Congress of the Sociedade Brasileira de Economia, Administração e Sociologia
Rural (SOBER) (Brazilian Society for Economics, Administration and Rural Sociology):
Conhecimentos para Agricultura do Futuro (Knowledge for Agriculture of the
Future). Available at http://www.sober.org.br/palestra/6/335.pdf. Accessed May 31,
2011.

51. Calvin L, Flores L, Foster W (2003) Case study: Guatemalan raspberries and cyclospora.
Food Safety in Food Security and Food Trade, ed Unnevehr L (International Food
Policy Research Institute, Washington, DC), pp 15–17.

52. Norton GW, Sanchez G, Clarke-Harris D, Kone Traore H (2003) Case study: reducing
pesticide residues on horticultural crops. Food Safety in Food Security and Food
Trade, Focus 10, ed Unnevehr L (International Food Policy Research Institute,
Washington, DC), pp 21–23.

53. Kambewa E, Ingenbleek P, van Tilburg A (2010) Stretching corporate social
responsibility upstream: Improving sustainability in global supply chains. Global
Challenges in Responsible Business, eds Smith NC, Bhattacharya CB, Vogel D
(Cambridge Univ Press, Cambridge, UK).

54. Gliessman SR (2008) Agroecological foundations for designing sustainable coffee.
Confronting the Coffee Crisis: Fair Trade, Sustainable Livelihoods and Ecosystems in
Mexico and Central America, eds Bacon C, Mendez E, Gliessman S, Goodman D, Fox J
(MIT Press, Cambridge, MA).

55. Bacon C (2005) Confronting the coffee crisis: Can fair trade, organic, and specialty
coffees reduce small-scale farmer vulnerability in northern Nicaragua? World Dev 33:
497–511.

56. Mendez E (2008) Farmers’ livelihoods and biodiversity conservation in a coffee
landscape of El Salvador. Confronting the Coffee Crisis: Fair Trade, Sustainable
Livelihoods and Ecosystems in Mexico and Central America, eds Bacon C, Mendez E,
Gliessman S, Goodman D, Fox J (MIT Press, Cambridge, MA), p 207.

57. Bray D, Sanchez L, Contreras E (2007) Social dimensions of organic coffee production
in Mexico. Confronting the Coffee Crisis: Fair Trade, Sustainable Livelihoods and
Ecosystems in Mexico and Central America, eds Bacon C, Mendez E, Gliessman S,
Goodman D, Fox J (MIT Press, Cambridge, MA), pp 237–260.

58. Gereffi G, Garcia-Johnson R, Sasser E (2001) The NGO-industrial complex. Foreign
Policy (July/Aug): 56–65.

59. Bacon C, Mendez E, Gliessman S, Goodman D, Fox J, eds (2007) Confronting the
Coffee Crisis: Fair Trade, Sustainable Livelihoods and Ecosystems in Mexico and
Central America (MIT Press, Cambridge, MA), p 390.

60. Pretty J, Smith D (2004) Social capital in biodiversity conservation and management.
Conserv Biol 18:631–638.

61. Hausmann R, Rodrik D (2003) Economic development as self-discovery. J Dev Econ 72:
603–633.

62. Lundvall BA, Joseph KJ, Chaminade C, Vang J, eds (2009) Handbook of Innovation
Systems and Developing Countries: Building Domestic Capabilities in a Global Setting
(Edward Elgar, Cheltenham, UK), p 395.

63. Gherardi S (2006) Organizational Knowledge: The Texture of Workplace Learning
(Blackwell, Oxford).

6 of 6 | www.pnas.org/cgi/doi/10.1073/pnas.1000968108 Perez-Aleman

www.pnas.org/cgi/doi/10.1073/pnas.1000968108

