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In developing countries, consumption of unsafe food and water 
is one of the major causes of preventable illness and death. It 
exacerbates malnutrition; the spread of food- and water-borne 

diseases; and any associated economic losses to individuals, 
families, and society. Impaired health leads to reduced labor 
productivity and lower returns to schooling and training. It 
impacts livelihoods in both the short and long term. Safe food is 
not a luxury; it is an essential component of food security.

There are three factors that drive increasing health risks in 
food and water along the value chain:
1. shifts in consumption patterns, which are often linked to 

increasing incomes, toward perishable and processed foods 
that are highly susceptible to food-safety risks as they move 
along the value chain prior to consumption;

2. higher demand for cheap foods to address food insecurity for a 
growing global population, which leads to health risks related 
to intensification of production, increased dependency on 
chemical inputs, and increased risks of zoonoses and emerging 
zoonotic diseases and pandemics, such as swine flu; and

3. increases in urbanization, which lead to greater anonymity 
along the value chain—and therefore fewer incentives for 
individuals and institutions to invest in food safety—as well as 
elevated levels of contamination associated with wastewater 
irrigation.

The agrifood industry is subject to stringent safety 
requirements in the developed world, but most developing 
countries lack credible institutional mechanisms and affordable 
testing methods to monitor for hazards and ensure that highly 
perishable food products remain safe to consume as they move 
through the value chain.

This brief describes food safety risks along the value chain, 
identifies drivers of change, presents the risks posed to the 
poor by both food safety challenges and responses to them, 
and underscores the use of risk-based analysis to craft effective 
food safety policies that benefit both poor consumers and poor 
producers.

Health Risks along the Value Chain
Health risks along agrifood value chains fall into three broad 
categories.

Microbiological hazards (includes food-borne pathogens and 
zoonoses)
The World Health Organization (WHO) estimates that in 2004 
unsafe water, lack of hygiene, and insufficient sanitation were 
responsible for 1.9 million deaths and 64.2 million disability-

adjusted life years.1 Emerging zoonotic diseases are likewise 
of major concern, particularly in developing countries. Such 
diseases and their causes are often not recognized because of 
the lack of diagnostic capacity along the value chain and poor 
infrastructure. The World Bank estimates the costs of zoonotic 
diseases (including human and animal health service costs, 
compensation for lost animals, and production and revenue 
losses to the livestock sector) between 2000 and 2010 to be in 
excess of US$20 billion (or more than $200 billion with associated 
indirect costs).2

Physical and chemical contaminants
Plant toxins are common in important food crops—such as 
cyanide in cassava or tannin, vicine, and convicine in fava 
beans—and may cause specific diseases such as favism, 
lathyrism, and konzo when consumed in large quantities over 
a prolonged period of time. In smaller doses, these toxins can 
reduce micronutrient intake and diminish immunity and growth 
in infants and children. Mycotoxins, including aflatoxins and 
fuminosins, are toxic fungal byproducts thought to affect 25 
percent of the world’s food crops. Aflatoxin has been listed 
as a Class A carcinogen that causes liver cancer and has been 
associated with immune system suppression and stunting in 
children; however, it remains poorly monitored in developing 
countries.3

Intensification of agriculture and expansion of markets for 
perishable foods have increased agribusinesses’ reliance on 
pesticides, herbicides, and fungicides to maintain productivity 
and reduce losses, both pre- and post-harvest. In urban 
and peri-urban areas, wastewater used to irrigate may be 
severely contaminated with chemicals. While export crops are 
generally carefully regulated for food safety, items for domestic 
consumption are less well scrutinized, and while exposure to 
agricultural chemicals is known to lead to varied health effects, 
including birth defects, blindness, cancer, and even death, their 
levels are weakly monitored in most developing countries.

Occupational hazards
From an occupational perspective, agriculture is one of the 
most hazardous sectors worldwide. Health risks associated with 
agriculture include exposure to extreme weather events or 
patterns (in particular, prolonged and repeated dehydration), 
close contact with animals (and potential exposure to zoonotic 
pathogens), chronic exposure to chemicals (including pesticides 
and herbicides), and other function-related risks (for example, 
accidents occurring from use of machinery).
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Drivers of Change to Improve Food Safety
As income increases, consumer demand for safer and higher-
quality food—in terms of willingness to pay more—also 
increases. Several studies in various developed countries have 
found consumers willing to pay premiums for safer food. In 
contrast, research on demand for food safety in developing 
countries is scant, although there is some evidence that 
consumers will pay a premium if provided with credible 
information.4 Overall, demand for safer foods remains unproven 
in developing countries.

Private standards are also beginning to emerge, driven 
by supermarkets and modern value chains, in large part to 
compete with traditional retail markets and create a competitive 
advantage over other suppliers and retailers. However, they 
still reach a limited number of consumers in most developing 
countries.

Additional drivers of positive change in food safety include 
advances in contamination detection methods through improved 
institutional capacity and reduced costs of diagnostics. Increasing 
concerns about food safety have boosted research to uncover 
quicker, more cost-effective methods of detecting and addressing 
food safety risks. Examples include standardized methods of DNA 
“fingerprinting” of disease-causing bacteria isolated from both 
humans and food to quickly identify the source of outbreaks and 
nanotechnology that can test for a variety of food safety hazards.

Finally, international standards and trade restrictions play a 
major role in food safety. International sanitary and phytosanitary 
standards, while useful to enforce standards under certain 
circumstances, have the potential to impose trade barriers owing 
to the factors listed below.

 © Scientific findings on the effect of different levels of food safety 
on human and/or livestock health are usually not definitive; 
there is rarely a clear demarcation between health protection 
and protectionist intent.

 © Risk preferences and risk perceptions differ across countries.
 © There are multiple standards and they are continuously 

changing.
 © A given level of regulation implies different constraints for 

different exporting countries and exporters based on their 
characteristics.

Challenges to the Poor
Food and water safety affects the livelihoods of poor producers 
and poor consumers through two major channels: (1) health 
and (2) market access. Poorly considered or rigid policies to 
improve food safety can perversely increase the vulnerability 
of both consumers and farmers to exposure from unsafe food 
or zoonoses. Delivery of safe food will ultimately require a 
combination of pull from markets and push from public health 
and regulatory bodies. The problems that arise from food and 
water safety concerns affect different actors in the value chain in 
different ways.
Challenges faced by smallholders: Safe food costs more to 
produce, process, and deliver than food that is not monitored. 
These costs could affect the poor in the least-developed countries 
asymmetrically, particularly where there are high fixed costs and 
especially when the costs are not matched with a commensurate 
premium for safer food. Studies on aggregate measures of costs 
of compliance have found the direct costs of compliance in 
developing countries are substantial in relation to the value of 

their exports. Against the relatively high costs of compliance, 
small-scale producers face four distinct problems.

 © How to produce safe food: Studies consistently find it is 
medium and large producers that can access resources to 
meet international food safety standards, such as cold storage 
facilities for meat and dairy produce and clean storage facilities 
for staples. The challenges for smallholders become more 
pronounced in the face of fast-changing regulatory regimes 
worldwide.

 © How to be recognized as producing safe food: Small- and 
medium-scale producers have difficulties guaranteeing that 
the products they produce meet mandated standards due to 
a number of factors, including stringent requirements (and 
costs) of recognized standards, lack of capacity to accurately 
diagnose and certify safe foods, lack of alignment of incentives 
along the value chain in delivery of food safety, regulatory 
failures, and the cost of meeting certification requirements.

 © How to be competitive with larger producers: Large retailers 
often prefer to work with large-scale producers or their own 
production operations, which are inherently easier to monitor 
and regulate. In Kenya, large exporters reduced the proportion 
of fruit and vegetables sourced from small-scale farmers 
from 45 percent in the mid-1980s to just 18 percent by the 
late 1990s.5 Smallholders lack the scale and organization to 
perform many of the actions necessary to be incorporated in 
high-value agriculture. These include quality control, handling, 
storage, and marketing.

 © How to deal with asymmetry of information about 
consumer demands and safety standards: Information on 
health standards required by markets is often not accessible 
to smallholders, a challenge exacerbated by a lack of 
coordination in the value chains. The exclusion of smallholders 
from high-value markets could also reflect a lack of awareness 
regarding market requirements, which could be magnified by 
their remoteness.

Challenges faced by consumers: When combined with 
inadequate implementation and regulation, increased food safety 
standards can actually have a negative effect on the health of the 
poor in a number of ways.

 © Poor consumers cannot afford the premiums for food safety.
 © Poor consumers could end up eating unsafe food if higher-

safety or higher-quality products are sorted into the high-value 
export market, reserving low-quality contaminated food for 
the poorest consumers.

 © Many health risks related to food safety along the value chain 
are chronic rather than acute, so they are less visible and have 
little priority.

 © Poor people are less likely to receive adequate or timely 
treatment for ailments caused by consumption of unsafe food 
and water.

Challenges faced by other value-chain actors include the 
following: Small-scale traders are largely neglected by studies 
on the impacts of health risks along the value chain. Little is 
known about their socioeconomic and livelihood status or 
the impact of food safety issues on them. Vertical integration 
and food-safety-related changes in procurement systems 
driven by large-scale markets and export markets will impact 
smaller actors throughout the value chain who do not have the 
advantages of economies of scale.
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A Modified Risk Analysis Approach
Faced with uncertainty about outbreaks from unsafe food and 
adoption of control measures, decisionmakers are increasingly 
using analysis based on probability theory to help them undertake 
regulatory actions to prevent (or reduce) the incidence of disease.

In developing countries, the prevalence of many hazards is 
poorly understood, due in large part to the difficulty and cost of 
monitoring for hazards that are not evenly distributed in time 
and space. Without understanding the prevalence of a particular 
hazard along the value chain, it is difficult to identify the most 
cost-effective measures to reduce health risks. Quantifying the 
economic impacts of food-borne and animal diseases on human 
health and livelihoods is likewise important in order to assess the 
technological feasibility of the risk-reduction strategies.

Standard risk analysis techniques tailored to developed 
countries often do not take into account the diversity of actors 
in value chains in developing countries or the importance of 
socioeconomic factors that constrain behavior changes. A 
modified risk analysis framework (see Figure 1) integrates a 
traditional risk analysis with other behavioral factors that may 
affect the adoption of risk-reduction strategies, customizing it for 
the developing country context.

Once the costs and benefits of risk-reduction measures are 
measured, a cost-effectiveness analysis can be conducted to 
understand the tradeoffs of the risk-reduction methods available 
and help with risk-management decisions. Finally, impact 
evaluation of the effects that different strategies have on health 
and livelihoods in trials is assessed. Decisionmakers can weigh 

the available options for risk reduction in terms of efficiency, 
technological feasibility, and practicality at critical points along 
the value chain.

Responding to Health Risks along the  
Value Chain
Respond to market failures. When considering the key entry 
points for food safety among the poor, it is important to identify 
those situations in which there is potential for market failure 
and the need for a public-health driven approach. Incentives—
including consumer pressure for safe food, public and private 
standards, and information and awareness among consumers—
are important drivers of demand for safe foods. Collective 
action and contracts provide significant means to address cost 
constraints for producers, but these require significant inputs 
and up-front efforts to support local capacity and maintain the 
networks and relationships needed to ensure consistent food 
safety practices along the value chain.
Respond to government failures. While private standards are 
driving better food standards for export markets, they cannot be 
relied on to ensure the delivery of safe food to poorer consumers 
in least-developed countries. Producers and consumers in 
developing countries currently rely on governments to ensure 
delivery of safe food, but governments are frequently lacking the 
resources and capacity to deliver solutions that are cost effective, 
appropriate to local conditions, and politically feasible.
Adopt risk-based analyses and interventions. Significant 
gaps remain in knowledge of the magnitude of health risks in 
developing countries and of cost-effective approaches to mitigate 

Figure 1 — Modified risk analysis framework6

Source: Author
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such risks from farm to fork. Risk-based analyses allow for more 
nuanced approaches to health risks along the value chain. They 
are targeted and take into account issues of political, social, and 
economic feasibility of interventions as well as impacts on the 
health and livelihoods of the poor.
Engage stakeholders in the value-chain approach. Solutions 
to food safety and health risks facing the poor in developing 
countries need to take into account the social, political, and 
economic realities of the market and stakeholders along the 
value chain. These stakeholders include small-scale producers, 
traders, handlers, importers and exporters, retailers, consumers, 
international and multinational trade and health institutions, 

and the government institutions responsible for support and 
oversight of the agrifood industry and public health.

Concluding Remarks
Food safety policy is, unfortunately, a double-edged sword. 
Poor farmers are most vulnerable to losing market access 
when food safety requirements become tighter, and poor 
consumers—particularly children and other high-risk 
groups—have the most to gain from access to safe, high-
value agricultural products. Policymakers must balance 
the sometimes conflicting issues faced by producers and 
consumers in a marketplace that serves both.
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