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ABSTRACT 

To better inform donor support for public food safety interventions, this paper reviews the literature on 
the impact of more stringent food safety standards on developing-country markets. This literature has 
primarily focused on the market access and economic implications of higher standards in export markets 
rather than on the extensive debate around market failure and public health benefits that dominates the 
literature in developed countries. We find that the market access benefits from compliance with public 
and private food safety standards are clear, as is the market exclusion that results from noncompliance. 
These benefits are now well documented, with more recent evidence pointing to added benefits of poverty 
reduction and spillovers for health and productivity. Rigorous evidence is also found concerning the 
positive role of technical assistance and public or donor support. Most of the literature, however, has 
focused on the relatively small market for EU horticultural products, which will provide opportunities for 
only a fraction of developing-country producers. This narrow focus causes important gaps in the literature 
informing meaningful public roles in addressing food safety in developing countries. Future research 
should examine and rigorously evaluate alternative models for how best to support improved food safety 
management outside of the export channels that have been the focus of the literature thus far. Further, 
evaluating the impact of public–private approaches on reduction in enforcement costs and improving 
compliance through supporting industry-led efforts would better inform donor support for food safety 
reforms, as would research among developing-country consumers with respect to food safety reforms and 
public health. 

Keywords:  food safety standards, food safety compliance, supply chain, co-regulation 
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1.  INTRODUCTION 

Food safety has been the subject of increased attention in public regulation, private supply chain 
coordination, and international trade for the past two decades. The emergence of new and more stringent 
food safety standards is the result of several factors, including the growth in trade of perishable and high-
value products, advances in hazard detection and epidemiology, high-profile health scares, scientific and 
regulatory consensus on best approaches to risk management, and the recognition of global standards and 
approaches under the World Trade Organization (WTO). More stringent regulatory standards have 
emerged in high-income countries alongside more rigorous private requirements for food suppliers to 
high-income retail markets. Developing countries or producers within those countries have found that 
meeting such standards is a necessary requirement for market access. 

This increased attention has been mirrored in an extensive research literature. Case studies and 
empirical research regarding food safety management identify a number of benefits to public, private, and 
public–private (simultaneous) approaches to food safety. A better evidence basis for the benefits of these 
approaches, and the conditions under which these benefits best accrue, is needed to inform donor support 
for these different approaches. Thus, we carried out a literature review to better inform public-sector food 
safety reform work. 

The objective of this review is to summarize existing research findings related to the impact of 
public, private, and mixed public–private approaches to food safety reforms on key economic variables of 
interest in both developed and developing countries. At the sector or economywide level, these variables 
include investment, exports, import substitution, and employment. At the firm level, these impacts 
include market access, marketing channel choices, and technology choices of the firm. Insights from this 
literature review will assist with assessment of current donor-supported food safety activities and will 
help to identify empirical gaps in the literature with respect to the public and private approaches to food 
safety. 

After a brief outline of methods used in Section 2, the paper proceeds in Section 3 to consider the 
evidence regarding market and economic impacts of food safety standards compliance, distinguishing 
among (1) public standards, (2) private standards, and (3) technical assistance, including public–private 
approaches. Section 4 briefly reviews the very cursory findings regarding domestic regulation in 
developing countries, before we draw implications and identify important research gaps in Section 5. 
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2.  METHODS 

Searches were conducted in EconLit using the term food safety in combination with each of the following: 
regulation, standards, deregulation, co-regulation, and cost benefit. The review covered only literature 
published since 1995. Duplicates, purely theoretical work, political studies with no economic content, and 
studies not published in peer-reviewed journals were eliminated. Relevant articles that did not appear in 
this search were added based on the authors’ knowledge of the literature. 

The review draws from 50 articles (see References). The articles in the tables are confined to 
those with robust empirical methods (including both case study approaches and econometric methods) 
related to specific developing countries and industries. Other articles are referenced that provide evidence 
from developed countries, international markets, or conceptual background and are discussed in the text 
as relevant to the primary focus about market access in developing countries. For these topics, the review 
is not exhaustive. In particular, the extensive literature on food safety as a barrier to multilateral trade is 
summarized below only as relevant background to the countries’ industry-specific studies of public 
standards.1 

1 A large number of studies have examined consumer demand for food safety, usually through hypothetical estimates of 
consumer willingness to pay, based on surveys or experiments. These were excluded from the review as they are not directly 
relevant to the questions of interest. 
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3.  MAJOR THEMES IN THE FOOD SAFETY LITERATURE 

The food safety literature in economics addresses questions that emerged following major regulatory and 
trade actions. New regulations in the United States and the EU in the 1990s prompted studies of industry 
impact in developed countries. Studies in developing countries came about in response to disruptions in 
the growth of high-value exports, such as the bans on fishery product exports to the EU in the late 1990s. 
The literature shifted in the new millennium to a focus on the impact of private standards, as these 
become de facto requirements for market access. In particular, the emergence of third-party certification 
for standards adopted by consortia of EU retailers for horticultural products have been the focus of a large 
number of studies during the past 5 to 10 years. Only very recently have a few published studies emerged 
that address the impact of domestic regulations within developing countries, as the enforcement of such 
regulations is relatively recent. 

Studies of the economics of new food safety requirements have asked distinctly different 
questions in developed and developing countries. In developed countries, new regulations can be 
expected to add to industry costs through requiring additional effort to meet food safety standards. These 
costs are justified in regulatory cost–benefit analysis by the public health benefits from reduced morbidity 
and mortality from foodborne illness. Thus, the literature from developed countries has focused on 
measuring costs, identifying the extent of market failure in food safety (that is, will private incentives 
provide adequate safety?), and evaluating trade-offs in meeting regulatory (public health) objectives. 
However, the literature in developing countries has focused almost exclusively on questions about how 
new standards in high-income markets influence exports and incomes. Thus, studies in developing 
countries have focused on whether market access benefits are greater than compliance costs and whether 
such costs exclude small farms or firms. 

Below we distinguish between compliance efforts for public and private standards. Public 
standards are legal requirements for market entry, and thus governments can deny market access for 
exporting countries or firms that do not comply. Compliance may include requirements for public 
agencies in exporting countries as well as for private firms. Public standards must meet WTO 
requirements for transparency, have equal application to domestic and imported products, and be based on 
scientific risk assessment. Typically such standards change only infrequently. Private standards are set by 
buyers (or a consortia of firms) and include both safety and quality specifications for particular market 
channels. Although they may be de facto requirements for particular buyers, noncompliance will not 
preclude entry into an importing country. Private standards change over time as buyers manage risks and 
reputation, and thus compliance must also evolve. 

Here we highlight some recurring research questions and findings in food safety economic 
research over the past two decades that are of particular relevance to this review. 

Economies of scale can lead to small firm or small farm exclusion. A frequent finding is that food 
safety management at the firm level requires high up-front (fixed) costs. These include the costs of setting 
up a management or quality control system (for example, Hazard Analysis Critical Control Point, or 
HACCP), training staff in new procedures, and investments in new equipment for reducing risks or 
monitoring outcomes. A high initial fixed investment can be a heavier burden on small firms or farms, as 
they will have higher per-unit costs of adoption than larger firms or farms. Thus, a major research 
question in the literature is, Do higher food safety standards exclude small firms and farms from markets 
or force them out of business? As discussed below, high fixed costs and exclusion effects are often 
observed, but empirically some examples do exist of successful adaptation of small firms and farms to 
higher standards, with resulting benefits of higher incomes and greater market access. 

Standards can be barriers or catalysts. Higher standards would seem to preclude some producers and 
some developing countries from participating in food export markets, particularly for products requiring a 
high degree of care in food safety management. Initially, researchers looked for evidence regarding the 
extent to which standards posed barriers to trade, through imposing higher direct costs of risk control and 

3 



 

safety verification. Jaffee and Henson (2004; also Henson and Jaffee 2008) reframed this research 
question to consider whether higher standards might serve as catalysts for improved management, higher 
value added, and greater efficiency in production and marketing. They found many examples of this 
positive dynamic, some of which have been validated in more rigorous empirical studies. Nevertheless, 
the literature provides examples and evidence that standards can be both barriers and catalysts, as 
discussed further below. 

Food safety is only one dimension of the growing demand for quality that requires greater vertical 
coordination in food supply chains. For high-value food products such as fresh produce, dairy, fish, and 
meats, increasingly stringent private standards reflect multifaceted quality demands in high-income 
markets. Thus, better and more reliable food safety is only one aspect of private standards. Other quality 
attributes addressed by standards include appearance, nutritional content, convenience, and credence 
goods such as sustainable production practices. Thus, the impact of food safety standards, per se, can be 
difficult to disentangle in the literature on increased vertical coordination in food supply chains. This 
review primarily focuses on studies that identified food safety standards as a key motivation for the 
research. 

Public–private partnerships (co-regulation) have untapped potential. Most recently, the difficulties 
with improving food safety through regulation have been recognized and different public–private 
approaches have been proposed (Martinez et al. 2007). Martinez et al. provide this general definition: 
“Co-regulation is an approach in which a mixture of instruments is brought to bear on a specific problem, 
in this case management of food safety, typically involving both primary legislation and self-regulation 
or, if not self-regulation, at least some form of direct participation of bodies representing stakeholders in 
the regulatory decision-making process” (Martinez et al. 2007, 302).  In a developing-country context, co-
regulation may offer the opportunity to achieve greater efficiency in moving to higher standards through 
adoption of approaches that are acceptable to the private sector and viable in practice. Co-regulation also 
has the potential to address weak enforcement capacity in developing countries through leveraging 
industry incentives. The empirical studies of co-regulation are few, but this might be an important 
alterative approach for improving the enabling environment for food safety management in developing 
countries. Below, we explore evidence found regarding public-sector activities that enable compliance 
with higher food safety standards. 

The Impact of Public Food Safety Standards in Developed Countries on Developing-
Country Exports 
Food safety regulation is long standing in high-income countries dating to the early 1900s. Recent 
reforms since the 1990s reflect better scientific understanding of foodborne risks and approaches to risk 
management. In the 1980s, the US National Academies issued a series of reports outlining a risk-based 
approach to food safety management and regulation. Advances in epidemiology along with better 
understanding of risk assessment informed this new approach. This paradigm was then reflected in the 
1990s reform of US meat and seafood regulation. A cornerstone of new regulations is a focus on 
prevention of food safety hazards through the HACCP system (Unnevehr and Jensen 1999). Similar 
regulatory developments took place in other high-income countries, with major reforms of food safety 
regulation in Australia, France, and the United Kingdom, among others. Outside of the United States, the 
adoption of a risk assessment approach was accompanied by institutional reform to consolidate authority 
for food safety in one agency. In the EU, this new approach includes traceability as an important aspect of 
risk management. 

An international consensus emerged, and the risk-based approach to food safety regulation was 
outlined by the Codex Alimentarius (WHO and FAO 2007) as the best practice for food safety regulation. 
As Hoffmann and Harder (2010) state: “A consensus has emerged among nations about the basic 
components of an effective food safety system based on modern science and management practices. In 
shorthand, the vision is of a farm-to-fork, risk-based, scientifically supported safety control system.” 
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As new food safety regulations were implemented in the 1990s in high-income countries, 
concerns emerged about the impact of these standards on developing-country exporters. In concert with 
new regulations, the growth areas for high-value exports were in perishable products that posed more 
challenges for food safety management (Unnevehr 2000). Two kinds of studies were undertaken to 
evaluate the importance of food safety standards as barriers to high-value exports from developing 
countries. 

In the first kind, studies examined the impact of differing standards between importers and 
exporters on bilateral trade flows. These studies consistently find that when importing countries have 
higher standards than exporters, traded quantities tend to reduce and also trade is diverted to other import 
markets with lower standards. This hypothesis has been tested using gravity models of trade for standards 
that are relatively easy to quantify and compare, such as maximum residue levels for pesticides, drug 
residues in meat, and maximum allowable aflatoxin levels (for example, Ferro, Wilson, and Otsuki 2013; 
Wilson 2007; Orden, Beghin, and Henry 2012). These international trade studies have also found 
evidence that the fixed costs of meeting standards tends to favor established exporters and leads to a 
greater reduction in developing-country exports relative to those in developed countries (for example, 
Anders and Caswell 2009). A frequent recommendation is to pursue harmonization to facilitate trade, 
although this does not consider whether such harmonization would be cost-effective for developing 
countries. These findings at a global level set the stage for empirical studies at the industry or firm level 
within exporting countries, by demonstrating that standards can hinder exports from developing countries. 

The second kind of study has examined the impact of public standards in developed countries on 
specific export industries in developing countries. The EU imposed bans on imports of fishery products 
from Bangladesh in 1997, from Kenya in 1997–2000, and from Malaysia in 1998. The United States 
imposed a ban on raspberry imports from Guatemala in 1997–1998. These bans resulted in substantial 
losses for the industries involved, and four studies explored how each industry responded.2 The primary 
information in the Bangladesh (Cato and Subasinge 2003), Kenya (Henson and Mitullah 2004), and 
Guatemala (Calvin et al. 2002) reports is the most extensive, and the Malaysia article (Alavi 2009) relies 
mainly on secondary data and earlier literature. In Bangladesh, Kenya, and Guatemala are several 
common themes from the evidence collected. The governments and donors provided support for 
compliance, particularly since some aspects required public investments; firm-level costs to upgrade 
facilities were substantial relative to revenue, and therefore a sizable number of firms went out of 
business; and the export market recovered but was not as large or profitable as before the ban. 

Two studies of seafood exporters in the Philippines (Ragasa, Thornsbury, and Joshi 2011) and in 
Brazil (Donovan et al. 2001) use survey data to examine the costs of compliance with export market 
requirements for HACCP. Neither of these countries experienced bans so were likely more successful in 
meeting food safety requirements than those above, but costs were still a barrier to market participation. 
In the United States, HACCP adoption has been demonstrated to lead to improved efficiency in 
processing, which can partially offset costs (Unnevehr and Jensen 2005). In Brazil, at the time of the 
Donovan et al. (2001) study, HACCP had been adopted only by exporting firms. Much as in the United 
States at that time, the principal costs included more intensive sanitation procedures, record keeping, and 
staff training. The benefits of adoption were seen in maintaining market access, rather than in higher 
prices or greater efficiency. In the Ragasa, Thornsbury, and Joshi (2011) Philippine study, the compliance 
costs are estimated through a system of cost equations. The findings show that compliance costs have 
been underestimated, as HACCP leads to reduced flexibility and slower production processes and crowds 
out expenditures on other inputs. Taken together, these two studies show that HACCP in these cases did 
not lead to enhanced efficiency and that meeting this standard imposed costs and likely reduced 
production and exports at the margin. 
  

2 We did not consider the literature on the impact of trade bans due to animal disease (for example, Foot and Mouth Disease 
or Highly Pathogenic Avian Influenze) but confined our review to bans related to food safety. 
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Whether high-income-country standards would have positive health benefits in developing 
countries is a question addressed in relatively few studies. Okello and Swinton (2010) looked at the 
imposition of developed-country pesticide standards in export production of vegetables in Kenya. 
Farmers who were monitored for compliance and provided with pesticide safety training tended to have 
fewer pesticide-related health problems and used safer chemicals. This is an important example of 
spillover benefits for domestic safety from higher standards in exports, and stands in contrast to the lack 
of spillovers for domestic seafood in Brazil found by Donovan et al. (2001). 

In summary, exporter compliance with importing-country standards imposes costs and often leads 
to changes in industry structure. Compliance with public standards has not generally been as beneficial as 
compliance with private standards (the Kenya pesticide study is an exception), although the impacts may 
be similar, as discussed below. Since these standards are minimum requirements for market access and 
are not rewarded with price premiums or supported by private coordination efforts, it may be that 
adapting to public requirements can be more difficult for developing-country industries and for 
developing-country governments. 

The Impact of Private Food Safety Standards in Developed Countries on Developing-
Country Markets 
Several factors have led to the increased importance of private standards for food safety during the past 
decade. Henson (2008), Henson and Humphrey (2010), and Fulponi (2006) discuss how these emerged 
from European retail chains as a response to concerns from consumers and civil society and to address a 
perceived vacuum in public regulation following high-profile food safety incidents, such as the 
emergence of mad cow disease. Market power exercised by multinational retailers allowed them to use 
such standards to establish brand identity and reputation, and to make the standards de facto mandatory 
requirements for market access. Several observers have noted this shift in “governance” of the supply 
chain from public to private. Henson (2008) notes that the proliferation of private standards initially 
increased transactions costs, leading to efforts to harmonize private standards, such as GlobalGAP. 
Henson, Masakure, and Cranfield (2010, 376) explain: “GlobalGAP is a collective private standard for 
the implementation of generally agreed principle of GAP [good agricultural practices] in primary 
production, initially in fruit and vegetables and now in a wide range of plant and animal products.” 

The emergence of these standards as a requirement for market access, along with the costs of 
meeting varying requirements, has increased supply chain coordination in markets serving these buyers. 
In developed countries, studies have examined the extent of increased vertical coordination as well as 
how third-party certification supports compliance (for example, Hobbs, Kerr, and Phillips 2001; Henson 
and Hooker 2001). We turn now to the evidence regarding the impacts of modernizing markets on 
developing-country producers, as this sets the stage for the review of the impacts of private standards on 
developing-country exporters. 

Smallholders in Modernizing Supply Chains 
Many studies have focused on the distribution of benefits from improved market access to modernizing 
supply chains serving export markets and domestic supermarkets. Studies of private food safety standards 
are a subset of a much larger literature on the impact of modernizing markets and globalization on 
smallholders. That literature has focused on testing hypotheses regarding the impact of multiple, 
simultaneous changes in markets, including integration with world markets, the transfer of new 
production technologies, the imposition of standards for quality (for example, uniform size of product), 
and the requirement for regularity of supply, among other things. Improved food safety is taken to be 
implicit in improved quality. In other words, these studies do not directly test hypotheses regarding food 
safety compliance. Some synthesis articles provide an overview of emerging findings regarding 
smallholders and modernizing markets, which we review briefly here. 
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Barrett et al. (2011) review experiences in five countries (Ghana, India, Madagascar, 
Mozambique, and Nicaragua) for smallholders in contract farming to meet private standards in 
modernizing supply chains. They find that farmers gain from reduced risk and increased efficiency, rather 
than from the price premium associated with certification, but they also state that the evidence is very 
thin. Because the studies they reviewed focus on firms that already participate in contract farming, 
selection bias is present in the findings. Also, the geographic determinants of desirable supply (higher 
yields, better roads) mean that most contract farming avoids the poorest farmers. But within favored 
regions where contract farming is concentrated, they assert less uncertainty now about whether or not 
benefits accrue to smallholders. They also find that farmer organizations tend to lower transactions costs 
of participation, a finding we return to in the next section. 

Reardon et al. (2009) summarized several studies published in a special issue of World 
Development regarding smallholder participation in modernizing supply chains. They find mixed 
evidence regarding smallholder benefits, with many cases of smallholder inclusion when there are 
service-providing contracts, a finding reinforced below in many food safety studies. But they also find 
cases of smallholder exclusion due either to scale economies or to lack of access to nonland assets (for 
example, financing or technical support). A role for policy is seen in supporting these enabling services. 

Dries et al. (2009) summarize the experience in dairy supply chains in several central and eastern 
European countries (including Albania, Bulgaria, Poland, Russia, and Slovakia) following the transition 
to a market economy and the resulting integration with Western markets. The process of restructuring 
following privatization led to fragmentation of farms into smaller units. But in spite of this, foreign direct 
investment and greater vertical coordination along the supply chain facilitated improved quality 
(including safety), adoption of modern technology, and enhanced productivity. The review concludes that 
modernization of supply chains provides substantial benefits to rural households in these countries. 

These results from studies of smallholder participation in modernizing supply chains are 
generally echoed in our review below of the evidence from specific studies of food safety standards. 
There is strong evidence that participation in modernizing supply chains has benefited smallholders, but 
smallholder inclusion is shaped by external circumstances, such as market access and supporting 
institutions. 

Benefits and Costs of Compliance with Private Food Safety Standards 
In response to concerns about market exclusion arising from export bans and from findings that higher 
standards reduce trade, Jaffee and Henson (2004. 1) reframed the question of exclusion by posing that 
standards can serve as catalysts for capturing greater value through strategic adaptation: “Rising standards 
serve to accentuate underlying supply chain strengths and weaknesses and thus impact differently on the 
competitive position of individual countries and distinct market participants. Some countries and/or 
industries are even using high quality and safety standards to successfully (re-)position themselves in 
competitive global markets. This emphasizes the importance of considering the impacts of food safety 
and agricultural health measures within the context of wider capacity constraints and underlying supply 
chain trends and drivers. The key question for developing countries is how to exploit their strengths and 
overcome their weaknesses such that they are gainers rather than losers in the emerging commercial and 
regulatory context.” In 2004, they reviewed the emerging case study evidence to support their position, 
and their arguments provided a number of hypotheses that were tested in later studies. 

In addition to the catalyst hypothesis, two recent articles outline the theory behind distribution of 
welfare effects from higher standards. These articles demonstrate why results may vary widely but also 
show that smallholders tend to benefit. Xiang et al. (2012) outline the general equilibrium conditions 
under which smallholders may benefit from rising standards and find that smallholders benefit from 
higher export prices for improved quality, but the extent of benefit depends on the growth in domestic 
market for quality, whether the production of quality attributes is labor-intensive, and credit availability 
for smallholders. Swinnen and Vandeplas (2011) explore the conditions under which price premiums will 
be paid to smallholders participating in high-value export markets. They predict that an efficiency 
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premium will be paid to smallholders and that buyers will have incentives to upgrade their suppliers’ 
technology levels. Below we find much evidence that accords with these predictions, although given the 
complex determinants of benefits, it is not surprising that we also found mixed evidence regarding 
benefits. 

Table 3.1 summarizes 12 studies on the impacts of private standards in horticultural supply 
chains, usually exported to the EU. This reflects the emergence of a unified standard, GlobalGAP, for 
produce among EU retail chains, which primarily addresses pesticide residues. Three of the studies are 
from Kenya, and another includes Kenya among the countries surveyed, providing rich evidence specific 
to that country context. 

Table 3.1 Impact of compliance with private food safety standards for EU horticultural product 
markets 

Country Study Impacts of compliance 
On benefits and costs On smallholder inclusion 

Peru Schuster and 
Maertens 2013 

 Costs of certification lead to reduced 
processor purchases from 
smallholders over 19-year period. 

Madagascar Subervie and 
Vagneron 2013 

Certified producers sell larger 
quantities at higher prices than 
those not certified.  

Market access determined by 
proximity to processing plant, not 
scale of production. 

Thailand Kersting and Wollni 
2012 

Farmers’ perceived benefits include 
improved quality, reduced pesticide 
risks, better market access.  

One hectare increase in farm size 
associated with only 2% increase in 
likelihood of compliance. 

Chile Handschuch, 
Wollni, and 
Villalobos 2013 
 

Certified producers have higher 
yields, quality, prices received and 
net incomes; also higher fertilizer 
and pesticide costs.  

Scale impacts are modest; 
certification costs 11% of gross 
income per hectare, making public 
support critical. 

Peru Lemeilleur 2013  Contracts, technical support, and 
payment of certification costs by 
exporter firms are critical for 
smallholder certification.  

Kenya Kairuki, Loy, and 
Herzfeld 2012 

Certification leads to prices 4.2% to 
9.5% higher 

 

10 African 
countries 
south of the 
Sahara 

Henson, Masakure, 
and Cranfield 2011 
 

Certification leads to higher sales 
revenue (2.6 million euros higher 
per firm). 

About one-third of exporting firms’ 
purchases are from smallholders. 

Madagascar Minten, 
Randrianarison, 
and Swinnen 2009 
 

Compliance led to greater income 
stability and shorter lean periods; 
adoption of improved technology; 
better resource management with 
spillovers for the productivity of the 
staple crop.  

Smallholders were able to meet 
quality requirements. 

Senegal Maertens and 
Swinnen 2009 
 

Compliance led to sharp growth in 
exports; higher rural incomes and 
poverty reduction.  

A shift from smallholder contract 
farming to integrated estate 
production. Poor households 
benefited through labor markets. 

Kenya Asfaw, Mithöfer, 
and Waibel 2009 

Compliance led to use of safer 
pesticides and a positive and 
significant impact on farm 
revenues. 

 

Kenya Ashraf, Giné, and 
Karlan 2009 

Farmers switching to (compliant) 
export crops had significantly 
higher income.  

The switch was not sustained when 
new certification requirements were 
not supported. 

India Roy and Thorat 
2008 
 

Compliance increases successful 
export market participation and 
higher net profits for farmers.  

Smallholders participate through 
group marketing arrangements and 
receive assistance through 
cooperatives. 

Source:  Authors, per studies noted above. 
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Compliance with private food safety standards is found to lead to higher export sales or prices, 
revenues, and incomes in 10 studies of high-value horticultural exports in at least 10 different countries 
(Table 3.1). Many studies show other benefits, such as adoption of improved technology with spillover 
benefits for staple crops (Minten, Randrianarison, and Swinnen 2009), higher or more stable labor income 
(Maertens and Swinnen 2008; Minten, Randrianarison, and Swinnen 2009), and improved health through 
reduced on-farm exposure to pesticides (Kersting and Wollni 2012; Asfaw, Mithöfer, and Waibel 2009; 
Okello and Swinton 2009). 

Costs of compliance include both nonrecurring and recurring costs. Examples of nonrecurring 
costs include establishment of new procedures, training, and physical upgrades to facilities. Recurring 
costs include audits for annual recertification, management oversight, tests, and record keeping, as well as 
any additional physical inputs required. The nonrecurring costs are an important barrier to smallholder 
participation, but recurring costs can also prevent sustained participation (Kersting and Wollni 2012). 
Both kinds of costs are often shared by exporters to facilitate farmer compliance (Kersting and Wollni 
2012; Handschuch, Wollni, and Villalobos 2013; Leimeilleur 2013; Subervie and Vagneron 2013; 
Henson, Masakure, and Boselie 2005). For example, in Thailand, exporters and donors pay for more than 
90 percent of all costs of GlobalGAP certification (Kersting and Wollni 2012). 

Changes in production practices or greater efficiency as a result of standards were found in Chile 
(Handschuch, Wollni, and Villalobos 2013), Madagascar (Minten, Randrianarison, and Swinnen 2009), 
and Kenya (Asfaw, Mithöfer, and Waibel 2009). As these are more difficult to measure, it is notable that 
they have been identified. Certified farmers in Chile produced products of higher quality, which enhanced 
revenues even without a price premium for certification per se. In Madagascar, improved production 
methods introduced for the export crop were also adopted for the alternate season’s domestic food crop, 
leading to efficiency spillovers. In Kenya, safer pesticides were used as a result of certification (aligning 
with results discussed above regarding health). 

While most studies found positive benefits from standards compliance, one study stands out for 
negative findings. In Kenya, a nongovernmental organization (NGO) carried out interventions to facilitate 
smallholder production of export crops (Ashraf, Giné, and Karlan 2009). The focus of the study was to 
determine which packages of support services were most effective in promoting the switch to export 
crops and higher incomes. The NGO efforts initially succeeded. However, the NGO failed to support 
certification to the EU standard, and following the period of study, exporters no longer purchased from 
these farmers. This cautionary tale shows how difficult it can be for an outside organization to be an 
effective broker in private markets. We return to this point below when considering the sustainability of 
technical assistance efforts. 

Smallholder Inclusion and Vertical Coordination 
Many studies were also concerned about smallholder exclusion effects, and these results were more 
mixed. A study of changes in export supply chains over 19 years in Peru found that stringent standards 
led to greater vertical integration and exclusion of smallholders (Shuster and Maertens 2013), although 
the authors note that this might not be expected in other country contexts. In another case, restrictions due 
to export quotas in Madagascar limited the benefits of certification to farmers with size and location 
advantages (Subervie and Vagneron 2013). In contrast, studies in Zimbabwe, Chile, Thailand, and India 
found that smallholders were able to successfully adapt, scale effects were modest, and transaction costs 
in supply chains declined over time (Henson, Masakure, and Boselie 2005; Handschuch, Wollni, and 
Villalobos 2013; Kersting and Wollni 2012; Roy and Thorat 2008). In Senegal, a shift to estate 
production excluded smallholders, but these households then benefited from wage labor opportunities that 
led to higher incomes (Maertens and Swinnen 2009). Low-income workers in exporting firms also 
benefited in Senegal from higher wages and longer employment periods (Colen, Maertens, and Swinnen 
2012). 
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Three studies, in Thailand, Chile, and Peru, identified the characteristics of farmers that are 
associated with successful compliance and certification. These include education, male gender (Chile), 
experience, membership in a farmer association, and access to technical support (Kersting and Wollni 
2012; Handschuch, Wollni, and Villalobos 2013; Lemeilleur 2013). These results suggest that not all 
smallholders will be equally able to comply with standards. 

Many of these studies provide detailed analysis of how vertical coordination can lead to 
successful standards compliance. In particular, intensive farmer monitoring, training, and pre-planting 
contracts with inputs provided on credit were all found to facilitate compliance in Zimbabwe (Henson, 
Masakure, and Boselie 2005), Kenya (Okello and Swinton 2007), and Peru (Lemeilleur 2013) and for the 
smallholders still operating in Senegal (Maertens and Swinnen 2009). In Kenya and India, farmer groups 
play an important role in facilitating compliance, through extension efforts and group monitoring (Roy 
and Thorat 2008; Okello and Swinton 2007). 

Summary of Impacts of Private Standards 
In general, these studies show the benefits of adopting private standards to gain access to high-value 
markets, primarily through exports. Adoption of food safety standards is found to lead to higher export 
sales, revenues, and incomes. In some cases, it is found to lead to adoption of improved technology, 
greater efficiency in production or marketing, higher labor income, or improved health through reduced 
on-farm exposure to hazards. Most studies were concerned about smallholder exclusion effects, and while 
these were found, they were also modest in impact.  

Thus, one summary view of the studies in Table 3.1 is that they generally support the “standards 
as catalysts” model posed by Jaffee and Henson (2004). That is, standards tend to serve as catalysts for 
improved processes and products, leading to capture of greater value added for successful export 
industries. Support for this finding is strongest in more recent studies based on extensive surveys and 
using careful econometrics to control for selection bias. 

However, it may be useful to consider the caveats to this rosy interpretation, especially since they 
stand in contrast to the findings in the studies of public standards. First, most of the positive findings were 
found in a fairly narrow sector of global food trade—specialty horticultural products for the EU market. It 
is not clear that these findings would extend to other products and high-income markets. Second, all of 
the studies focused on adoption of certification noted that the rates of certification are not universal, in 
spite of efforts to promote and support such certification, indicating that costs and barriers remain 
significant. Finally, it should be noted that many studies of both public and private standards compliance 
report that noncertified or banned products found alternative channels or markets. That is, lack of 
compliance may not always pose an absolute barrier to market participation, although it likely leads to 
lower returns. 

Technical Assistance and Public–Private Food Safety Approaches 
The roles played by governments and donor institutions vary in the many case studies discussed above. 
With public standards, a frequent requirement from the importer is to see equivalent regulation and 
inspection procedures, and thus governments must rapidly adopt unfamiliar standards, upgrade laboratory 
facilities, and train staff. A further role for government is suggested where needed improvements are 
beyond the scope of individual firms, for example in upgrading landing facilities on Lake Victoria. These 
would be public infrastructure investments, which might be supported by World Bank loans, for example. 
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Henson and Mitullah (2004, 74) make this observation in their study of Kenya fish exports: 
The prominent role of the “competent authority” in implementing and maintaining 
standards that are at least equivalent to those in the EU creates a mutual dependency 
between exporters and public regulatory authorities. Although it reduces the risks of 
rejection associated with border inspection in export markets, it also requires considerable 
capacity on the part of regulatory authorities in developing countries, which is often lacking 
and costly to implement. Indeed, a number of countries, not only developing but also 
industrial states, have struggled to comply with EU requirements, some of which have still 
been unable to secure market access. 

None of the studies of the impact of public standards’ compliance tested hypotheses specifically 
related to government interventions. Thus, the impact of adoption of standards in an exporting country is 
not well understood in terms of whether benefits exceed costs. 

More donor efforts were focused on specific efforts for smallholders as compliance with private 
standards came to the fore in the first few years of the new millennium. The role of the public sector and 
donors was specifically identified in seven of the studies in Table 3.1, and these findings are summarized 
in Table 3.2. To support new income opportunities for smallholders in agriculture, governments and 
donor institutions have assisted standards compliance through training and capacity building, providing 
direct financial support for the costs of certification, and fostering farmer organizations or cooperatives to 
reduce transaction costs in marketing and certification (Table 3.2). While private market returns have 
clearly motivated compliance in many cases, technical assistance seeks to overcome barriers to entry that 
might prevent full participation. In addition, such assistance may have spillover benefits, such as reduced 
pesticide exposure or improved farm management. 

Table 3.2 Impact of technical assistance to food safety standards’ compliance in developing 
countries 

Country Study Technical 
Assistance 

Impact of Assistance 

Madagascar Subervie and Vagneron 
2013 

Donor support for GlobalGAP 
certification  

Certified producers have better 
access to markets and higher prices.  

Chile Handschuch, Wollni, 
and Villalobos 2013 

Public support for compliance 
with export standards 

Assistance is critical to smallholder 
participation in markets. 

Thailand Kersting and Wollni 
2012 

Donor support for group 
certification of small farmers 

Support by donors and exporters 
enabled farmers’ compliance.  

Africa south of 
the Sahara 

Henson, Masakure, and 
Cranfield 2011 

Compliance support for EU 
Pesticide Initiative Program (PIP) 

Firms more likely to be certified if they 
have received PIP technical 
assistance.  

Senegal Jaud and Cadot 2012 EU PIP support for food safety 
management practices. 

PIP had a positive effect on 
horticulture exports to the EU but not 
on total horticulture exports.  

Kenya Ashraf, 
Giné, and Karlan 2009 

Nongovernmental organization 
assistance to smallholder 
participation in export markets  

Support for market services was 
effective in supporting farmers’ shift 
to export crops. Exports did not 
continue when support ended. 

India Roy and Thorat 2008 Government support for farmer 
cooperatives 

Cooperatives result in higher net 
profits for farmer members and 
facilitate smallholder inclusion.  

Source:  Authors, per studies noted above. 
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Six studies that tested explicitly for the impact of technical assistance found positive impacts, at 
least in the short run, in facilitating standards compliance, market participation, and higher incomes 
(Table 3.2). Technical assistance, subsidies for initial certification costs, and managerial support were 
effective in Chile and Thailand in promoting market participation of smallholders (Handschuch, Wollni, 
and Villalobos 2013; Kersting and Wollni 2012). In Chile, the public sector plays a very active role in 
supporting certification. It subsidizes a trade association that adapts international standards for Chile and 
obtains benchmarking and recognition from foreign buyers. To assist smallholders, the government has 
supported a program to conduct audits, create farm-specific plans, provide credit, and cover the cost of 
certification for the first few years. In Thailand (Kersting and Wollni 2012), GlobalGAP group 
certification was found to reduce transactions and encourage smallholder compliance with standards. 
Donor and exporter support were found to be critical in assisting farmer compliance, and the study 
recommends public–private partnerships to support compliance as likely the most sustainable in the long 
run. In India (Roy and Thorat 2008) government-supported cooperatives have facilitated compliance with 
higher standards by providing technical assistance (for easier adoption of standards) and market access 
(through ensuring certification and regularity of supply). 

The EU Pesticide Initiative Program (PIP) addressed pesticide standards compliance in countries 
exporting to the EU through training and technical assistance to firms, and support for public-sector 
laboratories and extension efforts. In 10 African countries south of the Sahara (SSA), receipt of PIP 
assistance was a positive and significant determinant of whether or not an exporting firm was certified to 
GlobalGAP (Henson, Masakure, and Cranfield 2011), which in turn led to higher revenues. In Senegal, it 
had a positive effect on exports to the EU, but not on total horticultural exports (Jaud and Cadot 2012). 

Interventions are not sustainable with changes in market conditions or a lack of follow-through 
from donors. A shrinking export market in Madagascar reduced the scope for market participation 
(Subervie and Vagneron 2013). In Kenya, an NGO failed to support the certification desired by buyers, so 
that efforts to promote export crops failed after the study (Ashraf, Giné, and Karlan 2009). The need to 
connect with buyers who have a continued economic motivation to support farmer compliance was 
emphasized by Kersting and Wollni (2012) in studying such efforts in Thailand, as well as in a case study 
review of such efforts in SSA (Jaffee, Henson, and Rios 2011). 

These studies of donor or public assistance are part of a growing literature on co-regulation or 
public–private approaches to food safety. Martinez et al. (2007) reviews the co-regulation concept, its 
promise, and selected examples from high-income countries. They outline the continuum of regulatory 
activities, from no intervention to direct regulation. Between these alternatives, the public sector can 
support voluntary codes of practice, provide information to producers and consumers about risk 
management, or create market incentives for improved risk management. Examples include the input 
provided to regulatory standards in both the United Kingdom and the United States, flexibility in 
application of process standards, and industry cooperation with enforcement efforts. 

Narrod et al. (2009) explore how public–private approaches in developing-country markets can 
facilitate standards’ compliance, using case study examples from India and Kenya (which draw on articles 
published elsewhere and discussed above—Roy and Thorat 2008; Okello and Swinton 2007).  Public-
sector support for farmer organizations has supported compliance with private standards for beans in 
Kenya and grapes in India. Such support may be explicit, as when funding is provided for organization 
staff, or more oblique, as when government regulations are modified so as not to preclude collection 
action. Narrod et al. (2009, 8) propose that “public–private partnerships can play a key role in creating 
farm to fork linkages that can satisfy market demands for food safety, while retaining smallholders in the 
supply chain. Furthermore, organized producer groups monitoring their own food safety standards 
through collective action often become attractive to buyers who are looking for ways to ensure 
traceability and reduce transaction costs.” 
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4.  DOMESTIC FOOD SAFETY REGULATION IN DEVELOPING COUNTRIES 

The literature on domestic food safety regulation in high-income countries is extensive, much of which 
has been concerned with how industry costs balance against public health benefits (for example, 
Crutchfield et al. 1997) or with how well private incentives motivate food safety improvement, thus 
reducing the need for direct regulation (for example, Segerson 1999). In contrast, studies of developing-
country regulation impacts are very few, in part because these efforts are very new. Schreinemachers et 
al. (2012) studied the impact of new Thai pesticide regulation, including the promotion of public Good 
Agricultural Practice (GAP) standards and pesticide residue testing. They found that producers certified 
under the public GAP standard do not differ in their pesticide use from other farmers and that the program 
did not pay sufficient attention to training farmers in the underlying rationale for pesticide safety. This 
finding contrasts with the Asfaw, Mithöfer, and Waibel (2009) findings above regarding Kenya. The 
results suggest the importance of both training and rigorous monitoring in achieving changes in practices. 

A number of studies are emerging regarding food safety in China, as its domestic market has 
experienced high-profile food safety scares and a growing consumer middle class is demanding improved 
safety. China is unique for several reasons. On the one hand, the market structure is still dominated by 
many small suppliers with little vertical coordination or imposition of standards (Huang et al. 2008). On 
the other hand, the strong public-sector role in shaping development of the sector differs from other 
developing countries. One study from China (Mo et al. 2012) provides insights into the extensive market 
interventions to address recent food safety scandals in dairy. The government-promoted switch to housing 
dairy cows in centralized facilities (cow hotels) is reshaping industry structure, since primarily larger 
farmers are using these new facilities. It is not clear from this study whether the benefits in terms of 
public health or sustained supply outweigh the costs to the government of providing services and price 
supports. Another intervention in China, the government promotion of cooperatives, has increased 
vertical coordination and access to modern supply chains for some products but has not yet resulted in 
widespread compliance with food safety standards (Jia et al. 2012). Only about one-third of cooperatives 
market through modern channels, and only about half of these comply with any food safety requirements. 
The rapidly evolving institutions and responses to domestic demands for quality and safety in China 
should provide interesting future evidence about alternative models for public interventions in food 
safety. 
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5.  IMPLICATIONS AND RESEARCH NEEDS 

The market access benefits from compliance with public and private food safety standards are clear, as is 
the market exclusion that results from noncompliance. These benefits are now well documented, with 
more recent evidence pointing to added benefits of poverty reduction and spillovers for health and 
productivity. Rigorous evidence is also found concerning the positive role of technical assistance and 
public or donor support. Most of the literature, however, has focused on the relatively small market for 
EU horticultural products, which will provide opportunities for only a fraction of developing-country 
producers. This narrow focus means that important gaps are in the literature that informs meaningful 
public roles in addressing food safety in developing countries. More needs to be known about the 
potential market growth in meeting quality and safety demands in middle-income countries, regional 
trade, and South–South trade (Jaffee, Henson, and Rios 2011), as well as the nature of those demands 
among developing-country consumers with respect to public health. 

What are the implications for research that could support developing countries as they look to 
improve food safety management in markets other than EU exports? As discussed above, public–private 
approaches may have the potential to reduce enforcement and compliance costs through supporting 
industry-led efforts. More and more examples of such partnerships are emerging in pilot projects, such as 
those addressing aflatoxin risks in markets for commercial feed in Africa (IITA 2013), where the public 
sector is supporting an initial price premium to encourage adoption of aflatoxin control technology. 
Internationally accepted certifiers are working to adapt standards to local markets in developing countries 
(for example, LocalGAP), providing further opportunities to explore public–private partnerships for 
addressing growing domestic demand for safety. The accession of central and eastern European nations to 
the EU, and resulting adoption of EU public food safety regulations, provides another opportunity to 
explore how public–private partnerships can reduce the costs of food safety improvements. 

A key motivation for co-regulation is to reduce the costs of regulation for the government and of 
compliance for producers. That is, co-regulation holds hope for the public sector, which has limited 
resources to set, monitor, and enforce standards, or in the regulated industry, which would like to avoid 
costly regulatory burdens. This proposition has not been tested directly, so future research should examine 
and rigorously evaluate the constraints and net benefits of public–private efforts, to provide models for 
how best to support improved food safety management outside of the export channels that have been the 
focus of the literature thus far. 

While it has not been the focus of this literature review, the ultimate goal of food safety standards 
or management is improved public health. Addressing this goal in developing countries is still 
aspirational. The health spillover effects from adoption of high-income market standards are modest at 
best, with conflicting evidence found in the literature (positive spillovers for pesticides in Kenya contrast 
with no spillovers for seafood in Brazil). The limited literature on domestic food safety regulation in 
developing countries shows that we do not yet have good models for standards and approaches that can 
address food safety where risks are pervasive, costs of compliance are high, and enforcement capacity is 
weak. Aflatoxins are a prime example of this gap (Grace and Unnevehr 2013). Thus, addressing domestic 
public health will require further research to determine the best public health targets (through risk 
assessment) and models for intervention (through testing alternative approaches). 
  

14 



 

REFERENCES  

Alavi, R. 2009. “Sanitary Standards in the EU: The Impact on Malaysian Fishing Industry.” Journal of Economic 
Cooperation and Development 4: 51–85. www.sesric.org/jecd/jecd_articles/ART09020901-2.pdf. 

Anders, S., and J. Caswell. 2009. “Standards as Barriers versus Standards as Catalysts: Assessing the Impact of 
HACCP Implementation on US Seafood Imports.” American Journal of Agricultural Economics 91 (2): 
310-321. 

Asfaw, S., D. Mithöfer, and H. Waibel. 2009. “EU Food Safety Standards, Pesticide Use and Farm-level 
Productivity: The Case of High-value Crops in Kenya.” Journal of Agricultural Economics 60 (3): 645–
667. doi:10.1111/j.1477-9552.2009.00205.x. 

Ashraf, N., X. Giné, and D. Karlan. 2009. “Finding Missing Markets (and a Disturbing Epilogue): Evidence from an 
Export Crop Adoption and Marketing Intervention in Kenya.” American Journal of Agricultural Economics 
91: 973–990. doi:10.1111/j.1467-8276.2009.01319.x. 

Barrett, C. B., M. E. Bachke, M. F. Bellemare, H. C. Michelson, S. Narayanan, and T. F. Walker. 2012. 
“Smallholder Participation in Contract Farming: Comparative Evidence from Five Countries.” World 
Development 40 (4): 715–730. doi:10.1016/j.worlddev.2011.09.006. 

Orden, D., J. Beghin, G. Henry. 2012. “Key Findings of the NTM-IMPACT Project” The World Economy 35 (8): 
967–972. 

Calvin, L., W. Foster, L. Solorzano, J. D. Mooney, L. Flores, and V. Barrios. 2002. “Response to a Food Safety 
Problem in Produce.” In Global Food Trade and Consumer Demand for Quality, edited by B. Krissoff, M. 
Bohman, and J. A. Caswell, 101–127. Kluwer Academic, New York, NY. 

Cato, J. C., and S. Subasinge. 2003. Case Study: The Shrimp Export Industry in Bangladesh. 2020 Vision Focus (10) 
Brief 9. Washington, DC: International Food Policy Research Institute. www.ifpri.org/publication/case-
study-shrimp-export-industry-bangladesh. 

Colen, L., M. Maertens, and J. Swinnen. 2012. “Private Standards, Trade and Poverty: GlobalGAP and Horticultural 
Employment in Senegal.” The World Economy 35 (8): 1073–1088. 

Crutchfield, S. R., J. C. Buzby, T. Roberts, M. Ollinger, and C. J. Lin. 1997. An Economic Assessment of Food 
Safety Regulations: The New Approach to Meat and Poultry Inspection. Agricultural Economic Report No. 
755. USDA/ERS, Washington, DC. http://ageconsearch.umn.edu/bitstream/34009/1/ae970755.pdf. 

Donovan, J., J. A. Caswell, and E. Salay. 2001. “The Effect of Stricter Foreign Regulations on Food Safety Levels 
in Developing Countries: A Study of Brazil.” Review of Agricultural Economics 23 (1): 163–175. 
http://aepp.oxfordjournals.org/content/23/1/163.short. 

Dries, L., E. Germenji, N. Noev, and J. Swinnen. 2009. “Farmers, Vertical Coordination, and the Restructuring of 
Dairy Supply Chains in Central and Eastern Europe.” World Development 37 (11): 1742–1758. 

Fulponi, L. 2006. “Private Voluntary Standards in the Food System: The Perspective of Major Food Retailers in 
OECD Countries.” Food Policy 31:1–13. doi:10.1016/j.foodpol.2005.06.006. 

Ferro, E., J. S. Wilson, and T. Otsuki. 2013. The Effect of Product Standards on Agricultural Exports from 
Developing Countries. Policy Research Working Paper 6518. World Bank, Washington DC. 

Grace, D., and L. Unnevehr. 2013. The Role of Risk Assessment in Guiding Aflatoxin Policy.2020 Vision Focus (20) 
Brief 14. Washington DC: International Food Policy Research Institute. www.ifpri.org/publication/role-
risk-assessment-guiding-aflatoxin-policy. 

Handschuch, C., M. Wollni, and P. Villalobos. 2013. “Adoption of Food Safety and Quality Standards among 
Chilean Raspberry Producers: Do Smallholders Benefit?” Food Policy 40: 64–73. 
doi:10.1016/j.foodpol.2013.02.002. 

Henson, S. 2008. “The Role of Public and Private Standards in Regulating International Food Markets.” Journal of 
International Agricultural Trade and Development 4 (1) 63–82. 
http://gii.ncr.vt.edu/docs/peterson_orden_avocados_2008_JIATD.pdf#page=69. 

15 

http://www.ifpri.org/publication/case-study-shrimp-export-industry-bangladesh
http://www.ifpri.org/publication/case-study-shrimp-export-industry-bangladesh
http://ageconsearch.umn.edu/bitstream/34009/1/ae970755.pdf
http://aepp.oxfordjournals.org/content/23/1/163.short
http://www.ifpri.org/publication/role-risk-assessment-guiding-aflatoxin-policy
http://www.ifpri.org/publication/role-risk-assessment-guiding-aflatoxin-policy
http://gii.ncr.vt.edu/docs/peterson_orden_avocados_2008_JIATD.pdf%23page=69


 

Henson, S., and N. Hooker. 2001. “Private Sector Management of Food Safety: Public Regulation and the Role of 
Private Controls.” International Food and Agribusiness Management Review 4: 7–17. 
www.sciencedirect.com/science/article/pii/S1096750801000672. 

Henson, S., and Humphrey, J. 2010. Understanding the complexities of private standards in global agri-food chains 
as they impact developing countries. The Journal of Development Studies, 46 (9): 1628–646. 
doi:10.1080/00220381003706494 

Henson, S., and S. Jaffee. 2008. “Understanding Developing Country Strategic Responses to the Enhancement of 
Food Safety Standards.” The World Economy 31 (4): 548–568. doi:10.1111/j.1467-9701.2007.01034.x. 

Henson, S., O. Masakure, and D. Boselie. 2005. “Private Food Safety and Quality Standards for Fresh Produce 
Exporters: The Case of HorticoAgrisystems, Zimbabwe.” Food Policy 30 (4): 371–384. 
doi:10.1016/j.foodpol.2005.06.002. 

Henson, S., O. Masakure, and J. Cranfield. 2011. “Do Fresh Produce Exporters in Sub-Saharan Africa Benefit from 
GlobalGAP Certification?” World Development 39 (3): 375–386. doi:10.1016/j.worlddev.2010.06.012. 

Henson, S., and W. Mitullah. 2004. Kenyan Exports of Nile Perch: Impact of Food Safety Standards on an Export-
Oriented Supply Chain. www-wds.worldbank.org/external/default/WDSContentServer/IW3P/IB/2004/ 
07/30/000009486_20040730093127/additional/106506322_20041117184012.pdf. 

Hobbs, J. E., W. A. Kerr, and P. W. B. Phillips. 2001. “Identity Preservation and International Trade: Signaling 
Quality across National Boundaries.” Canadian Journal of Agricultural Economics 49: 567–579. 
doi:10.1111/j.1744-7976.2001.tb00327.x. 

Hoffmann, S., and W. Harder. 2010. “Food Safety and Risk Governance in Globalized Markets.” Health Matrix 
(July). http://heinonlinebackup.com/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/hmax20&section=5. 

Huang, J., Y. Wu, H. Zhi, and S. Rozelle. 2008. “Small Holder Incomes, Food Safety and Producing, and Marketing 
China’s Fruit.” Review of Agricultural Economics 30 (3): 469–479. doi:10.1111/j.1467-9353.2008.00421.x. 

IITA (International Institute for Tropical Agriculture). 2013. “AgResultsAflasafe Pull Mechanism Pilot Project to 
Incentivize Adoption of Aflasafe.” Project brief. www.aflasafe.com/c/document_library/ 
get_file?uuid=bacf78c9-63a8-4a84-a226-719605f4a34d&groupId=524500. 

Jaffee, S., and S. Henson. 2004. Standards and Agro-Food Exports from Developing Countries: Rebalancing the 
Debate. Washington DC: World Bank.  

Jaffee, S., S. Henson, and L. D. Rios. 2011. Making the Grade: Smallholder Farmers, Emerging Standards, and 
Development Assistance Programs in Africa. World Bank Report No. 62324-AFR, Washington DC: World 
Bank,  

Jaud, M., and O. Cadot. 2012. “A Second Look at the Pesticides Initiative Program: Evidence from Senegal.” World 
Trade Review 11 (03): 490–506. 

Jia, X., J. Huang, and Z. Xu. 2012. “Marketing of Farmer Professional Cooperatives in the Wave of Transformed 
Agrofood Market in China.” China Economic Review 23 (3): 665–674. doi:10.1016/j.chieco.2010.07.001. 

Kariuki, I. M., J.-P. Loy, and T. Herzfeld. 2012. “Farmgate Private Standards and Price Premium: Evidence from the 
GlobalGAP Scheme in Kenya’s French Beans Marketing.” Agribusiness 28: 42–53. 

Kersting, S., and M. Wollni. 2012. “New Institutional Arrangements and Standard Adoption: Evidence from Small-
Scale Fruit and Vegetable Farmers in Thailand.” Food Policy 37 (4): 452–462. 

Leimeilleur, S. 2013. “Smallholder Compliance with Private Standard Certification: The Case of GlobalGAP 
Adoption by Mango Producers in Peru.” International Food and Agribusiness Management Review 16 (4): 
159–180. 

Maertens, M., and J. F. M. Swinnen. 2008. “Trade, Standards, and Poverty: Evidence from Senegal.” World 
Development 37 (1): 161–178. doi:10.1016/j.worlddev.2008.04.006. 

16 

http://heinonlinebackup.com/hol-cgi-bin/get_pdf.cgi?handle=hein.journals/hmax20&section=5
http://www.aflasafe.com/c/document_library/get_file?uuid=bacf78c9-63a8-4a84-a226-719605f4a34d&groupId=524500
http://www.aflasafe.com/c/document_library/get_file?uuid=bacf78c9-63a8-4a84-a226-719605f4a34d&groupId=524500


 

Martinez, M. G., A. Fearne, J. A. Caswell, and S. Henson. 2007. “Co-regulation as a Possible Model for Food Safety 
Governance: Opportunities for Public–Private Partnerships.” Food Policy 32 (3): 299–314. 
doi:10.1016/j.foodpol.2006.07.005. 

Minten, B., L. Randrianarison, and J. F. M. Swinnen. 2009. “Global Retail Chains and Poor Farmers: Evidence from 
Madagascar.” World Development 37 (11): 1728–1741. doi:10.1016/j.worlddev.2008.08.024. 

Mo, D., J. Huang, X. Jia, H. Luan, S.Rozelle, J. Swinnen. 2012. “Checking into China’s Cow Hotels: Have Post-
Milk Scandal Policies Changed the Structure of the Dairy Sector.” Journal of Dairy Science 95(5):2282-
2298. 

Narrod, C., D. Roy, J. Okello, B. Avendaño, K. Rich, and A. Thorat. 2009. “Public–Private Partnerships and 
Collective Action in High Value Fruit and Vegetable Supply Chains.” Food Policy 34 (1): 8–15. 
doi:10.1016/j.foodpol.2008.10.005. 

Okello, J. J., and S. M. Swinton. 2007. “Compliance with International Food Safety Standards in Kenya’s Green 
Bean Industry: Comparison of a Small- and a Large-scale Farm Producing for Export.” Review of 
Agricultural Economics 29 (2): 269–285. doi:10.1111/j.1467-9353.2006.00342.x. 

———. 2010. “From Circle of Poison to Circle of Virtue: Pesticides, Export Standards and Kenya’s Green Bean 
Farmers.” Journal of Agricultural Economics 61 (2): 209–224. doi:10.1111/j.1477-9552.2009.00211.x. 

Ragasa, C., S. Thornsbury, and S. Joshi. 2011. “Are Food Certification Costs Misestimated? Exporter-Perspective 
on the European Standard.” Journal of Agricultural Economics 62 (3): 669–689. doi:10.1111/j.1477-
9552.2011.00307.x. 

Reardon, T., C. B. Barrett, J. A. Berdegué, and J. F. M. Swinnen. 2009. “Agrifood Industry Transformation and 
Small Farmers in Developing Countries.” World Development 37 (11): 1717–1727. 
doi:10.1016/j.worlddev.2008.08.023. 

Roy, D., and A. Thorat. 2008. “Success in High Value Horticultural Export Markets for the Small Farmers: The 
Case of Mahagrapes in India.” World Development 36 (10): 1874–1890. 
doi:10.1016/j.worlddev.2007.09.009. 

Schreinemachers, P., I. Schad, P. Tipraqsa, P. M. Williams, A. Neef, S. Riwthong, W. Sangchan, C.Groverman. 
2012. “Can Public GAP Standards Reduce Agricultural Pesticide Use? The Case of Fruit and Vegetable 
Farming in Northern Thailand.” Agriculture and Human Values 29 (4): 519–529. doi:10.1007/s10460-012-
9378-6. 

Schuster, M., and M. Maertens. 2013. “Do Private Standards Create Exclusive Supply Chains? New Evidence from 
the Peruvian Asparagus Export Sector.” Food Policy 43: 291–305. 

Segerson, K. 1999. “Mandatory versus Voluntary Approaches to Food Safety.” Agribusiness 15 (1): 53–70. 

Subervie, J., and I. Vagneron. 2013. “A Drop of Water in the Indian Ocean? The Impact of GlobalGap Certification 
on Lychee Farmers in Madagascar.” World Development 50:57–73. 

Swinnen, J., and A. Vandeplas. 2011. “Rich Consumers and Poor Producers: Quality and Rent Distribution in 
Global Value Chains.” Journal of Globalization and Development 2 (2): 1–28. 

Unnevehr, L. J. 2000. “Food Safety Issues and Fresh Food Product Exports from LDCs.” Agricultural Economics 23 
(3): 231-240. doi:10.1016/S0169-5150(00)00095-5. 

Unnevehr, L. J., and H. H. Jensen. 1999. “The Economic Implications of Using HACCP as a Food Safety 
Regulatory Standard.” Food Policy 24:625–635. doi:10.1016/S0306-9192(99)00074-3. 

———. 2005. “Industry Costs to Make Food Safe: Now and Under a Risk-Based System.” In Toward Safer Food: 
Perspectives on Risk and Priority Setting, edited by S. A. Hoffman and M. R. Taylor, 105–128. 
Washington DC: Resources for the Future. 

Unnevehr, L., and L. Ronchi. 2014. Food Safety Compliance: Economic and Market Impacts in Developing 
Countries. Viewpoint Policy Journal Note Number 341. Washington DC: World Bank Group. 

17 



 

WHO and FAO (World Health Organization and Food and Agriculture Organization of the United Nations). 2007. 
Codex Alimentarius. Working Principles for Risk Analysis for Food Safety Application by Governments—
CAC/GL 62-2007. Rome. 

Wilson, J. S. 2007. “Standards and Developing Country Exports: A Review of Selected Studies and Suggestions for 
Future Research.” Journal of International Agricultural Trade and Development 4 (1): 35–45. 

Xiang, T., J. Huang, D. Kancs, S. Rozelle, and J. Swinnen. 2012. “Food Standards and Welfare: General 
Equilibrium Effects.”Journal of Agricultural Economics 63 (2): 223–244. 

 

18 



 

 



 

 



 

RECENT IFPRI DISCUSSION PAPERS 

For earlier discussion papers, please go to www.ifpri.org/pubs/pubs.htm#dp. 
All discussion papers can be downloaded free of charge. 

1374. Do girls pay the price of civil war?: Violence and infant mortality in Congo. Olivier Dagnelie, Giacomo De Luca, and 
Jean-François Maystadt, 2014. 

1373. Variable returns to fertilizer use and its relationship to poverty: Experimental and simulation evidence from Malawi. 
Aurélie Harou, Yanyan Liu, Christopher B. Barrett, and Liangzhi You, 2014. 

1372. Drought risk reduction in agriculture: A review of adaptive strategies in East Africa and the Indo-Gangetic Plain of 
South Asia. Nicola Cenacchi, 2014. 

1371. The political economy of MGNREGS spending in Andhra Pradesh. Megan Sheahan, Yanyan Liu, Christopher B. Barrett, 
and Sudha Narayanan, 2014. 

1370. Assessing progress made toward shared agricultural transformation objectives in Mozambique. Todd Benson, Tewodaj 
Mogues, and Sileshi Woldeyohannes, 2014. 

1369. Strategies to control aflatoxin in groundnut value chains. Wojciech J. Florkowski and Shashidhara Kolavalli, 2014. 

1368. The agrarian reform experiment in Chile: History, impact, and implications. Alberto Valdés and William Foster, 2014. 

1367. What dimensions of women’s empowerment in agriculture matter for nutrition-related practices and outcomes in Ghana? 
Hazel Jean L. Malapit and Agnes R. Quisumbing, 2014. 

1366. The Economywide effects of teff, wheat, and maize production increases in Ethiopia: Results of economywide modeling. 
Todd Benson, Ermias Engida, and James Thurlow, 2014. 

1365. Identifying agricultural expenditures within the public financial accounts and coding system in Ghana: Is the ten percent 
government agriculture expenditure overestimated? Samuel Benin, 2014. 

1364. Environmental migration and labor markets in Nepal. Jean-François Maystadt, Valerie Mueller, Ashwini Sebastian, 
2014. 

1363. The role of agriculture in the fast-growing Rwandan economy: Assessing growth alternatives. Xinshen Diao, Godfrey 
Bahiigwa, Angga Pradesha, 2014. 

1362. Understanding the context for agriculture for nutrition research: Identifying country typologies of child-stunting 
determinants. Eduardo Maruyama, Laurian J. Unnevehr, and Jiarui Wang, 2014. 

1361.  Assessing the economic benefits of sustainable land management practices in Bhutan. Ephraim Nkonya, Raghavan 
Srinivasan, Weston Anderson, and Edward Kato, 2014. 

1360. Examining the sense and science behind Ghana’s current blanket fertilizer recommendation. Antony Chapoto and Francis 
Tetteh, 2014. 

1359. Aid effectiveness in Ghana: How’s the L’Aquila Food Security Initiative Doing? Samuel Benin, Tsitsi Makombe, and 
Michael Johnson, 2014. 

1358. The other Asian enigma: Explaining the rapid reduction of undernutrition in Bangladesh. Derek D. Headey, John 
Hoddinott, Disha Ali, Roman Tesfaye, and Mekdim Dereje, 2014. 

1357. Can market-based approaches to technology development and dissemination benefit women smallholder farmers?: A 
qualitative assessment of gender dynamics in the ownership, purchase, and use of irrigation pumps in Kenya and 
Tanzania. Jemimah Njuki, Elizabeth Waithanji, Beatrice Sakwa, Juliet Kariuki, Elizabeth Mukewa, John Ngige, 2014. 

1356. The impact of shocks on gender-differentiated asset dynamics in Bangladesh. Muntaha Rakib and Julia Anna Matz, 2014. 

1355. Tractor owner-operators in Nigeria: Insights from a small survey in Kaduna and Nasarawa States. Hiroyuki Takeshima, 
Hyacinth Edeh, Akeem Lawal, and Moshud Isiaka, 2014. 

1354. Co-movement of major commodity price returns: A time-series assessment. Francesca de Nicola, Pierangelo De Pace, and 
Manuel A. Hernandez, 2014. 

1353.  Bargaining power and biofortification: The role of gender in adoption of orange sweet potato in Uganda. Daniel O. 
Gilligan, Neha Kumar, Scott McNiven, J. V. Meenakshi, and Agnes Quisumbing, 2014. 

 

http://www.ifpri.org/pubs/pubs.htm%23dp


 

 

INTERNATIONAL FOOD POLICY  
RESEARCH INSTITUTE 

www.ifpri.org  

IFPRI HEADQUARTERS 
2033 K Street, NW 
Washington, DC 20006-1002 USA  
Tel.: +1-202-862-5600 
Fax: +1-202-467-4439 
Email: ifpri@cgiar.org 

 

mailto:ifpri@cgiar.org

	Abstract
	Acknowledgments
	1.  Introduction
	2.  Methods
	3.  Major Themes in the Food Safety Literature
	The Impact of Public Food Safety Standards in Developed Countries on Developing-Country Exports
	The Impact of Private Food Safety Standards in Developed Countries on Developing-Country Markets
	Smallholders in Modernizing Supply Chains
	Benefits and Costs of Compliance with Private Food Safety Standards
	Smallholder Inclusion and Vertical Coordination
	Summary of Impacts of Private Standards

	Technical Assistance and Public–Private Food Safety Approaches

	4.  Domestic Food Safety Regulation in Developing Countries
	5.  Implications and Research Needs
	References
	RECENT IFPRI DISCUSSION PAPERS



