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xi

Every day around the globe, families and friends eat to provide themselves with 
essential energy and nutrients to lead healthy and productive lives, as well as 
for pleasure and comfort. Yet every day, on average, unsafe food makes close to 
two million people sick, keeping them from school and work, and sometimes 
dramatically degrading or curtailing their lives. Worst of all, foodborne illness 
disproportionately strikes populations that can least afford to be sick. Low- and 
middle-income countries in South Asia, Southeast Asia, and  Sub-Saharan 
Africa account for 41 percent of the global population but are afflicted with 
53 percent of all foodborne illness, and 75 percent of related deaths.

Whether the consequences of unsafe food are measured in suffering, dis-
ability, and loss of life, or  foregone income and wages, these personal and 
social costs are unnecessarily high. According to estimates from the World 
Health Organization, foodborne diseases made some 600 million people 
sick and caused 420,000 premature deaths in 2010. Translated into economic 
terms using 2016 income data, illness, disability, and premature deaths 
induced by unsafe food lead to productivity losses of about US$95 billion 
a year in low- and middle-income countries. Unsafe food undermines food 
and nutritional security, human development, the broader food economy, 
and international trade. 

The Safe Food Imperative argues that much of the burden of unsafe food can 
be avoided through practical and often low-cost behavior and infrastructure 
changes at different points along food value chains, including in traditional 
food production and distribution channels. In many countries, concerted 
action on domestic food safety has been sporadic and reactive, coming in the 
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Forewordxii

wake of major outbreaks of foodborne disease or food adulteration scandals. 
Yet what is needed are sustained investments in prevention, including ones that 
build countries’ core competencies to manage food safety risks, and motivate 
and empower many different actors, from farm to fork, to act responsibly and 
with consumer health in mind. 

Drawing on experiences across the globe, the report highlights examples 
of effective food safety management. It calls for a higher prioritization of food 
safety along with more investment in the development of coherent national 
food safety management systems in low- and middle-income countries. 
Governments do not and cannot have sole responsibility for ensuring safe 
food—it is a shared responsibility. Public agencies, farmers, food businesses, 
and consumers all have constructive roles to play.

Apart from more and smarter public investment in food safety, there is also 
a critical need for new regulatory approaches that place more emphasis on 
facilitating compliance and engaging consumers. Countries as diverse as Chile, 
India, Kenya, Ukraine, Uruguay, and Vietnam have demonstrated that better 
health and commercial outcomes are possible with the joint involvement of 
public agencies, businesses, and consumers in food safety.

Individuals across income levels, age groups, and regions all need safe food, 
but food safety is also a national necessity. Countries need safe food to develop 
their human capital—to fuel a healthy, educated, and resilient workforce, and to 
feed a vibrant economy. More and better investments in food safety are needed 
for countries to unleash their full potential to grow their economy inclusively 
and sustainably. 

Annette Dixon 
Vice President, Human Development, World Bank

Laura Tuck 
Vice President, Sustainable Development, World Bank
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E X E C U T I V E  S U M M A RY

THE FOOD SAFETY CONTEXT

Food safety is linked in direct and indirect ways to achieving many of the 
Sustainable Development Goals, especially those on ending hunger and 
poverty, and promoting good health and well-being. Food and nutritional 

security are realized only when the essential elements of a healthy diet are safe 
to eat, and when consumers recognize this. The safety of food is vital for the 
growth and transformation of agriculture, which are needed to feed a growing 
and more prosperous world population, for the modernization of national food 
systems, and for a country’s efficient integration into regional and international 
markets.

The safety of food is the result of the actions or inactions of many stakehold-
ers operating under diverse environmental, infrastructure, and socio-political 
conditions. These stakeholders include farmers, food handlers and distributors, 
food manufacturers, food service operators, consumers, regulators, scientists, 
educators, and the media. Their behavior can be shaped by their awareness of 
food safety hazards; their technical, financial, and other capabilities to apply effec-
tive mitigating practices; and prevailing rules, incentives, and other motivators. 

Food safety outcomes can be strongly influenced by policies, investments, 
and other interventions. These alter the awareness, capabilities, and practices 
of stakeholders, from farm to fork. Well-functioning markets can provide 
incentives for farmers and food business operators to supply products that 
match the safety characteristics consumers demand. Even so, there are many 
circumstances stemming from problems of information and costs where pure 
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market signals fail and additional measures are needed. Problems of informa-
tion include the actual attributes of food products, and the location and origins 
of food safety hazards.

For many developing countries, food safety has, until recently, received very 
little policy attention and only modest investment in capabilities to manage 
risks. Two main groups of factors contributed to this. The first group includes 
the weak empirical base for the country-level incidence of foodborne hazards 
and disease, the economic costs of unsafe food, and the efficacy of food safety 
interventions. The second group includes institutional factors: the fragmenta-
tion of food value chains and public institutional mandates, and the absence of 
effective consumer representation in most developing countries. 

Because of scarce data and thematic leadership, food safety tends to appear 
on national radar screens only during crises. A typical crisis would be a major 
outbreak of foodborne disease (FBD) causing death, scandals involving delib-
erate food adulteration, trade bans, or widespread consignment rejections 
because of noncompliance with standards. In developing countries, these epi-
sodes have tended to spur reactive and defensive damage control, resulting in 
a flurry of regulatory actions or investments. When these are taken in crisis 
management mode, they often differ in target, content, approach, and lasting 
efficacy from when food safety measures are developed and adopted in a more 
deliberative, evidence-based, forward-looking, and consultative manner. 

Years of inadequate policy attention and underinvestment have stunted the 
development of coherent national food safety management systems in many 
low- and middle-income countries (LMICs). Most of these countries have 
weak food safety systems in terms of scientific evidence, necessary infrastruc-
ture, trained human resources, food safety culture, and enforceable regulations. 
Governance of national food safety systems in LMICs—whereby stakeholder 
roles and accountabilities are well defined and understood—is also weak. 
While many LMICs have islands of strong food safety management capacity, 
these support only segments of the agri-food system and consumers (often the 
wealthiest). An especially weak area is the infrastructure and services needed 
to mitigate the food safety risks faced by the poor. Their FBD burden is often 
invisible and voiceless.

The dominant discourse on food safety in LMICs has focused on trade, but 
this needs to change. Complying with food safety regulations and the standards 
of international trade partners has been a prime objective of investments in food 
safety by LMIC governments and bilateral and multilateral donors. Trade-related 
compliance challenges have been highly visible to policy makers, and stakehold-
ers have taken effective action. That said, most LMICs would benefit from wid-
ening or redirecting their food safety focus. Changing demographics and dietary 
patterns are creating new commercial opportunities in domestic food markets, 
but these are also increasing the exposure of LMIC populations to food safety 
hazards. Although statistically invisible, the domestic economic costs of unsafe 
food are significant and growing in many LMICs.
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In recent years, various major international initiatives have given increased 
attention and resources to mitigate risks from unsafe food in LMICs. Examples 
include the work of the World Health Organization’s Foodborne Disease Burden 
Epidemiology Reference Group (FERG), CGIAR’s food safety research under its 
Agriculture for Nutrition and Health program, the Global Food Safety Partnership’s 
country and regional initiatives, the Partnership for Aflatoxin Control in Africa, 
the World Bank Group’s expanded investment lending and advisory services, 
and the African Union’s initiative on food safety; the continued technical sup-
port provided to countries by the Food and Agriculture Organization, World 
Health Organization, and the Standards and Trade Development Facility; sup-
port by the U.K.’s Department for International Development, the U.S. Agency for 
International Development, and the Bill & Melinda Gates Foundation for research 
on FBDs and their control in developing countries; and various regional initiatives. 

THE PUBLIC HEALTH BURDEN AND ECONOMIC 
COSTS OF UNSAFE FOOD

Research is shedding new light on the global burden of FBD. Until recently, data 
on the incidence of FBD and its associated costs were limited to  high-income 
countries and regions, including the United States, Canada, and parts of Europe. 
To address this gap, FERG has been working on global estimates of the inci-
dence of FBD since 2006. This work covers 31 of the most important foodborne 
hazards in 14 regions. The estimates are expressed in terms of disability-adjusted 
life years (DALYs) associated with ill-health and premature death. 

For 2010, the base year, the global burden of FBD is estimated at 600 mil-
lion illnesses and 420,000 premature deaths. This aggregates to the equivalent of 
33 million DALYs (Havelaar et al. 2015). For comparison, the estimated 2015 
global burden of tuberculosis was 40 million DALYs, and 66 million for malaria. 
These FBD estimates are considered to be highly conservative. For example, the 
incidence of illness associated with chemical hazards was substantially underes-
timated in FERG’s earlier work because of data limitations, as will be confirmed 
by updated estimates to be published in late 2018. 

The global burden of FBD is unequally distributed. Asia and Sub-Saharan 
Africa have the highest incidence of FBD, as well as the highest rate of deaths due 
to FBDs and the greatest loss of DALYs. LMICs in South Asia, Southeast Asia, 
and Sub-Saharan Africa, which make up 41 percent of the global population, 
are estimated to account for 53 percent of all foodborne illnesses, 75 percent of 
FBD-related deaths, and 72 percent of FBD-related DALYs. A disproportion-
ate share of the burden falls on children under the age of five, who account 
for 9 percent of the global population but 38 percent of all cases of illness 
and 40 percent of the DALYs. An estimated 30 percent of premature deaths 
due to FBD are in children under the age of five. Geographically, children are 
most likely to die from FBD in Sub-Saharan Africa, followed by South Asia. 
Epidemiological studies show that the people most vulnerable to foodborne 
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disease are the young, old, malnourished, poor, pregnant, and those who are 
immuno-compromised.

The economic costs of unsafe food take multiple forms and have both short- 
and long-term dimensions. Valuing these costs is challenging because of data 
and methodological limitations. Examples of these costs include the public 
health costs and loss of productivity associated with FBD, disruptions to food 
markets when outbreaks of illness occur as consumers avoid implicated foods 
or shift to alternatives that are perceived to be safer, impediments to agri-food 
exports due to real or expected food safety problems, and the costs of com-
plying with food safety regulations and standards in foreign markets. More 
indirect and harder-to-measure costs include the costs of prevention and those 
associated with wary consumers shifting from high-nutrient fresh produce to 
processed foods. For most LMICs, reliable estimates of these costs and how 
they are distributed within society are lacking. 

This report estimates the cost of FBD on the basis of “productivity losses,” as 
measured by gross national income per capita and associated with disability or 
premature death captured in DALYs. The report uses FERG’s DALYs by coun-
try or subregion for 2010 and the gross national income per capita estimates for 
2016 from the World Bank’s World Development Indicators Database. The total 
productivity loss associated with FBD in LMICs is estimated at US$95.2  billion 
a year. Of this, upper-middle-income countries account for US$50.8  billion, 
or 53  percent of the total. Lower-middle-income countries account for 
US$40.6  billion (43 percent), and low-income countries for US$3.8   billion 
(4 percent). By region, LMICs in Asia account for US$63.1 billion, and those in 
Sub-Saharan Africa for US$16.7 billion. The cost of treating foodborne  illnesses 
should be added to this. These are estimated at US$15 billion a year in LMICs. 
Even without factoring in the hard-to-measure costs of domestic food mar-
ket disruptions and consumer product avoidance, the domestic costs of unsafe 
food would aggregate to at least US$110 billion among LMICs. 

Food safety performance and compliance costs affect the agri-food trade 
in LMICs, but the size of these costs is much smaller than the impacts on 
domestic public health and market development. Effectively competing in the 
international agri-food trade may entail considerable compliance costs for the 
public and private sectors, particularly to meet food safety requirements in 
high-income markets. Factors affecting the level of these costs include firm and 
industry size, the gap between preexisting food safety management capacity 
and the capacity required for compliance, and levels of collective action among 
exporting firms. The evidence suggests that the fixed costs of meeting stricter 
food safety requirements in export markets tend to favor established and 
larger exporters. In 2016, LMIC agri-food exports totaled US$475 billion. This 
report estimates that the value of LMIC food trade—which is either detained 
by food safety regulatory authorities, not initiated due to standard compliance 
concerns, or adversely impacted by very high compliance costs—totals some 
US$5 billion–US$7 billion per year, equivalent to between one-fifteenth and 
one-twentieth of the estimated domestic costs of unsafe food. 
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The burden of unsafe food generally evolves in a systematic manner, in line 
with processes of economic development; this can be called the food safety life 
cycle. The economic costs of unsafe food, in both absolute and relative terms, 
vary across countries according to their level of economic development. This 
variation is linked to the complex interplay of a wide range of economic, demo-
graphic, dietary, and environmental health factors. These affect the incidence 
and potential exposure of populations to food safety hazards, the strength of 
incentives for actors in agri-food value chains to prevent or manage these haz-
ards, and the costs of food safety missteps. All LMICs are experiencing changes 
in diets, food sourcing and preparation patterns, and in the structures and gov-
ernance arrangements in food value chains. But where they are positioned in 
this process of food system transformation varies considerably. 

The food safety life cycle across countries and over time reflects evolv-
ing food safety challenges, and the degree of mismatch with food safety 
management capacity in the public and private sectors. The level of food safety 
management capacity reflects the market-based and political incentives for 
public and private sector actors to make required investments. While low-
income countries  certainly face a significant burden of food-related illness, 
diets in these traditional food markets tend still to be dominated by starchy sta-
ples, and policy attention is focused on the availability and affordability of these 
foods and on other public health issues (for example, malaria, HIV/AIDS, and 
waterborne diseases). Food safety concerns generally become more important 
in transitioning lower-middle-income countries that are experiencing rapid 
demographic and dietary change, giving rise to dynamic and visible food safety 
hazards, which typically overwhelm latent food safety management capacities. 
And because of greater access to media, improving wealth and a variety of psy-
chological mechanisms, consumers become ever more concerned about food 
safety. The gap between need and capacity begins to close as countries advance 
through and beyond upper-middle-income status, as a result of which the rela-
tive economic burden of FBD subsides in the modernizing stage of the food 
safety life cycle. At more advanced levels of economic development—that is, 
countries at the postmodern stage—attention needs to switch to the manage-
ment of periodic lapses in food safety, where the associated economic costs can 
still be considerable. This is also needed to respond to emerging hazards and 
changing consumer perceptions of food safety. 

THE STATUS OF FOOD SAFETY MANAGEMENT

No representative and comprehensive benchmarking program exists for food 
safety management capacities in LMICs. This contrasts with the situation in 
Organisation for Economic Co-operation and Development countries, where 
several detailed comparative assessments of food safety performance have been 
carried out. For many LMICs, detailed assessments have been completed of the 
status of public food control systems; for example, the World Organisation for 
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only compliance with regulatory requirements but also the continuous upgrad-
ing of food safety management capacity. These tools include tax exemptions, 
concessional credit, and matching grants for advisory and auditing services. 
These actions can also be “tiered” toward priority businesses on the basis of size 
and market orientation, for example. One promising area is the direct or indi-
rect support that governments could provide small and medium-sized enter-
prises for industry benchmarking schemes, such as the Global Food Safety 
Initiative’s Global Markets Programme.2

For the informal sector, regulatory sticks are not particularly effective in 
bringing about enhanced food safety management capacity, and they tend to 
have more symbolic value, in the sense of government being seen to be “doing 
something about” food safety. But there is scope for broad interventions to 
bring about behavior change. For example, many interventions have been 
undertaken to address the safety of street-vended food. Programs to induce 
behavior change tend to involve some combination of the following:

• Education and awareness-raising for vendors, consumers, and government 
inspectors.

• Providing basic food preparation equipment, which is sometimes accompa-
nied by training and support for self-help groups.

• Registering, licensing, and rating vendors and their premises for food safety 
risks.3

• Surveillance, involving routine and seasonal checks by inspection teams; 
this can involve using mobile test kits and checklists for raw materials, food 
handling, personal hygiene, and environmental surroundings.

• Infrastructure upgrades that improve access to potable water supply, access 
to electricity, and waste disposal systems; these sometimes involve relocat-
ing vendors, as Singapore did.

Indeed, Singapore’s experience in promoting incremental upgrades in street 
vendor food safety and environmental management, and the formalization of 
street food businesses in hawker centers, is instructive for how a combination 
of regulatory and facilitative tools was used in this process (box 4.5).

2 The program was launched in 2010 to provide an unaccredited entry point for companies with a step-
by-step approach designed to build capacity within production and manufacturing operations, and 
improve market access through certification to one of the schemes recognized by the Global Food 
Safety Initiative (GFSI). The program includes a toolkit for self-assessments based on a checklist of 
GFSI requirements, a training and competency framework, and a protocol to guide the user. Toolkits 
are available for primary production and manufacturing in many languages. Collaborative GFSI pro-
grams for training small and medium-sized enterprises have been implemented in China, Georgia, 
Kazakhstan, and Ukraine, among other countries.
3 In some countries, it will be important to address the legal ambiguity of street food vendors to 
reduce their vulnerability to punitive actions by local authorities.
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Invest Smartly in Essential Public Goods for Effective 
Food Safety Management
Governments of LMICs not only need to invest more in food safety but also to 
invest more smartly. The chances of making more effective and efficient invest-
ments in food safety management capacity are greater if the following prin-
ciples are adhered to:

• Invest for the right reasons. This means being specific about the food safety 
goals being pursued and how proposed investments relate to these goals.

• Invest in the right things. Investments in food safety should be driven both 
by considerations of food safety risks and by seeking to achieve an appro-
priate and synergistic balance between the “hard” and “soft” aspects of 
food safety management capacity. Laboratory infrastructure is an exam-
ple of a hard aspect; managing systems and procedures are examples of 
soft aspects.

• Use public investment to leverage private investment. But avoid measures that 
might crowd out private investment for food safety management capacity.

• Track the impacts of investments. This needs to be done for food system stake-
holder behavior, the safety of food, and FBD incidents. A rigorous approach to 

BOX 4.5  How Singapore Formalized Its Street Food Businesses

Some 40,000 hawkers plied Singapore’s streets and riversides selling food and 
other low-cost goods and services in the 1960s, raising serious food safety and 
environmental concerns. To tackle this, a licensing and inspection scheme was 
introduced, but the main strategy to formalize Singapore’s street food business was 
to relocate these vendors to hawker centers. Fifty-four of these were built in the late 
1970s, and another 59 in the early 1980s.

During the 1980s and 1990s, a “regulate and educate” policy was used to improve 
hygiene practices, with hawker centers being increasingly recognized as playing 
important social roles in communities. In 2001, the government allocated S$420 
million for infrastructure improvements to the sector under the Hawker Centre 
Upgrading Programme. Some hawker centers were completely rebuilt, and most 
acquired central freezers and cleaning areas. By 2014, 109 centers had been upgraded, 
accommodating 6,000 vendors. In 2016, two hawker stalls were awarded a Michelin 
star. Hawker centers have loyal local customers and are a tourist attraction.

The National Environment Authority manages and oversees Singapore’s hawker 
centers. Its mission for these centers is for them to be “vibrant, communal spaces, 
offering a wide variety of affordable food, in a clean and hygienic environment.” Here, 
the authority’s role covers overseeing stakeholders, developing and implementing 
policies for the hawker sector, and maintaining the infrastructure of centers and 
developing new centers. The authority also manages the assignment and rents for 
tenancies, licenses, and public relations.
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monitoring and evaluation will contribute to the cost-effectiveness of interven-
tions and show where adjustments are needed to realize desired outcomes.

• Ensure the sustainability of investments and capacity outcomes. This can be 
done by ensuring that sufficient operating resources for food safety manage-
ment will be available on a continuous basis, and by maintaining physical 
and human assets. This principle, however, is often ignored. Box 4.6 looks at 
investments in laboratory testing capacity.

BOX 4.6  Investing More Smartly and Sustainably in Laboratory 
Testing Capacity

Many low- and middle-income countries (LMICs) plan to expand or upgrade their 
public food safety laboratory testing capacity to help boost food exports and for 
domestic surveillance and regulation. Improved testing capacity is often an essen-
tial component of efforts to strengthen broader food safety governance. Even so, 
experience shows that many investments in public food safety laboratories are 
financially or technically unsustainable (or both). A World Bank (2009) review of 
multiple investments highlighted the following contributing factors:

• Lack of a clear mission statement, either for individual laboratories or the labo-
ratory system

• Failure to realize economies of scale, either because of insufficient demand for 
sophisticated services or the failure of surveillance and inspection agencies to 
deliver samples or invest in the testing facilities capacities of other laboratories, 
including in the private sector

• A disconnect between investment and operational decisions, with recurrent 
operational resources often being insufficient to maintain purchased equipment 
or professional laboratory staff

• Low incentives to improve quality management in the delivery of regulatory or 
other services

• The absence of enabling rules and management capabilities to run laboratories 
as a business

On the last point, many laboratories in LMICs do not have administrative or finan-
cial autonomy, are not permitted to charge fees which cover their full costs, and are 
often not required to implement clear business plans. The contributing factors in the list 
point to the need for a careful assessment of public laboratory investment needs, not in 
isolation but as part of the capacity needs for overall food safety governance.

Larger LMICs need to consider the appropriate geographic distribution of test-
ing capabilities and the relationship between central and state/provincial laboratories 
in their overall network. For all LMICs, and especially the smaller ones, the scope for 
outsourcing laboratory services to certified private laboratories needs to be considered, 
especially for specialized services. Argentina does this. Its public food safety agency has 
authorized two private laboratories to test aflatoxin in groundnuts intended for export.

Where investments are made, strict attention should be given to quality control, 
through proficiency testing, staff training, and accreditation.
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It is important to point out that not all investments that can reduce the bur-
den of FBD are specifically “food safety” ones. For example, critical investments 
that do not fall in this category can be those that tackle environmental health 
issues, such as increasing access to potable water and improved sanitation, 
and reducing or mitigating environmental contaminants in soil, water, and air. 
Such measures reduce the propensity for cross contaminating the food supply 
at various stages of agri-food value chains. Another important area is invest-
ment in public health systems, including increasing access to and the quality 
of hospitals and clinics; training and funding more doctors, nurses, and other 
health workers; and increasing access to immunization programs and phar-
maceuticals. These initiatives reduce the morbidity and mortality outcomes of 
FBD, and thus the ultimate socioeconomic burden on LMICs.

Other potential investments are more dedicated to food safety. These can 
include system-wide surveillance and testing for food safety hazards; address-
ing hazards and risks in specific value chains (infrastructure upgrades, promot-
ing better practices); and import controls (quarantine and preborder, border, 
and postborder inspections). The relative emphasis that can and should be 
given to these dimensions will vary among countries at different points in the 
food safety life cycle, a topic discussed in chapter 5. Regardless of country cir-
cumstances, LMICs can make forward-looking investments for which they will 
almost always have “no regrets,” because these investments are foundational 
aspects of food safety capacity. The foundational aspects include:

• Sound science and evidence. This pertains to risk assessment and FBD sur-
veillance, the economics of unsafe food, and the effectiveness of measures to 
enhance food safety management capacity.

• Human capital. This is the cadre of food safety professionals needed to pop-
ulate new technical and managerial positions in government and the private 
food sector, and various technical service industries.

• Producer and consumer food safety awareness and knowledge. These should 
be thought of as essential platforms for bringing about behavior changes 
along agri-food value chains.

Strong scientific capability is a prerequisite for introducing effective preven-
tive measures as part of measures for food safety management capacity, and 
for effective risk surveillance and risk management functions. Some LMICs 
have begun to invest heavily in food safety science, enabling them to adopt a 
more risk-based approach to food safety management. China is one of these 
countries. Under a World Bank–supported project in Jilin Province, 65 basic 
and applied research projects were implemented over six years. These covered 
a broad range of risk-based themes, including using alternative green and safe 
techniques for pest and disease management, animal health and nutrition, 
rapid detection methods for harmful substances, gauging links between envi-
ronmental hazards and food safety, risk analysis of food contact materials, and 
using information platforms for product and hazard tracking.
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Advances are being made globally in chemical and microbiological risk 
assessment and analytical testing using hazard detection technologies that are 
both advanced and low-cost, and in processing and packaging technologies. 
Whole genome sequencing has great potential for rapidly identifying foodborne 
pathogens (box 4.7). While these advances can play a potentially significant 
role in managing FBD in LMICs, their effective use depends on competen-
cies being substantially increased. Legal, administrative, and other barriers to 
sharing data must be overcome. Nevertheless, multiple applications of informa-
tion technology—including mobile phones, internet, satellite imagery and “big 
data”—are enabling new approaches to the detection and surveillance of FBD. 
LMICs should monitor the experiences of first movers and how these can be 
adapted to local conditions (Santillana et al. 2015; Wiedmann 2015).

It is important to emphasize that the private sector can play a major if not a 
leading role in advancing food safety science and applying emerging biological, 
information, and other so-called disruptive technologies. Food manufacturers 
are investing heavily to reformulate products in response to multiple consumer 
food safety concerns. They are developing new food products—for example, 
“clean” meat—which may have profound impacts on the risk profile of chang-
ing diets. Food manufacturers are also exploring alternative food processing 

BOX 4.7  Whole Genome Sequencing and Food Safety

Whole genome sequencing is an emerging tool with the potential to greatly assist 
foodborne hazard surveillance, and to improve outbreak detection and response 
(Allard et al. 2016). Whole genome sequencing involves identifying the entire DNA 
sequence of an organism’s genome.

Knowing the complete nucleotide content of pathogen genomes enables public 
health professionals to use the most specific form of molecular subtyping to more 
accurately identify foodborne pathogens that are genetically related. For foodborne 
disease outbreaks, this increased specificity can help to link the sequences of iso-
lates derived from clinical cases back to isolates derived from contaminated food or 
environmental sources.

Information on subtyping, virulence, and antimicrobial resistance profiling are 
a few examples of the power of whole genome sequencing and its immediate benefit 
for public health and food safety. Whole genome sequencing can be used as part of 
preventive controls to improve good agricultural and manufacturing practices. For 
example, knowing the genomic sequence of multiple pathogens collected within a 
facility over a given length of time can help distinguish between resident or transient 
pathogens, thereby providing greater insight into the source of contamination events.

WHO (2018) summarizes the state of whole genome sequencing for food safety. 
The World Health Organization will soon issue a guidance document on the pre-
requisites for using this technology successfully. The will include multiple technical 
capabilities and institutional issues, especially those related to data sharing.

The costs of setting up whole genome sequencing capabilities and the ability to 
sustain them are likely to be linked to broader national risk assessment skills and 
infrastructure. Because of this, adopting whole genome sequencing may be difficult 
for many low- and lower-middle-income countries. This is discussed in FAO (2016).
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and packaging methods. And blockchain technologies are being used or evalu-
ated by large food manufacturers to strengthen food product and ingredient 
traceability, and to reduce their vulnerability to food fraud.

The significant contributions that the food industry is making in food sci-
ence and advancing supply chain traceability mean that LMIC governments 
should be trying to leverage private sector initiatives and investments in food 
safety management capacity wherever possible. This goes well beyond reen-
forcing the “business case” for the better management of food safety by private 
companies. The private sector can make many contributions that extend well 
beyond the specific context or operations of individual companies. Table 4.1 
gives examples of investments that businesses can make to reduce food safety 
risks and the constraints that sometimes inhibit such investments in LMICs. 
Some of these constraints arise from government policy actions or inactions. 
Regulatory and other reforms can be effective remedies for this.

A review of the practitioner literature shows there are promising, cost-effective 
investments that governments can make or facilitate others to make. Investments 

TABLE 4.1  Private Sector Food Safety Investments and Possible 
Constraints

Private investment or service Possible constraints

Apply industry standards and codes of 
practice at enterprise or value chain 
levels

Lack of consumer awareness, nonrecognition by 
government or inconsistency with laws, lack of 
adequate human capital

Promote safer production 
practices and technologies among 
farmers and intermediate suppliers.

Weak regulations and enforcement on 
production inputs, restrictions on technology 
imports, restrictions on private advisory services 
or direct sourcing from farmers

Invest in and/or manage improved rural 
or urban food market infrastructure 
(i.e., collection stations, wholesale and 
community markets)

Public monopoly or other restrictions on private 
market facility operations, land use restrictions, 
absence of long-term financing, absence of public 
utility services

Conduct food science, epidemiological, 
or other primary or applied research

Restrictions on nonpublic research or access to 
public or international research funding

Provide laboratory testing  
services

Competition from subsidized public laboratories, 
mandatory testing by public laboratories, 
nonaccreditation, inadequate human capital

Provide professional food safety 
training and education services

Nonaccreditation and recognition by public 
agencies, and competition from subsidized public 
and donor programs

Implement programs for consumer 
awareness and education

Conflicts or inconsistencies with public risk 
communication and other consumer outreach

Assume responsibility for 
monitoring industry compliance 
with regulatory requirements

Government does not adopt, or a trade 
partner does not recognize, comanagement 
arrangements

Source: World Bank.
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in technologies, training, information, and new processes have often been suc-
cessful. At the farm and community levels, promising investments include those 
involving organizing producers in cooperatives or self-help groups that make food 
safety capacity building easier. These include, for example, community-based or 
group certification to meet food safety standards, out-grower or contract schemes 
that include farmer training and support, farmer field schools and training in good 
agricultural practices and integrated pest management, and technologies to reduce 
risk on farms, such as vaccines for pig tapeworms. These interventions can also 
improve smallholder farmer incomes, introduce other practices for better busi-
ness and environmental protection, and improve the safety of food produced and 
consumed by farmers. Along the marketing segments of agri-food value chains, 
supportive public measures could include providing and upgrading infrastructure, 
such as roads and electricity; improving community markets; supporting the adop-
tion of technical innovation, such as cooling devices and water disinfection; and 
supporting enterprises to use good manufacturing processes and approaches, such 
as hazard analysis and critical control points.

Institutionalize a Structured and Risk-Based Approach to Food 
Safety Management
A wide range of instruments can be used to tackle long-standing or emerging food 
safety risks in LMICs. These include traditional regulatory approaches, invest-
ments in public food safety; markets, sanitation, and other infrastructure; and 
information, technical support, and other measures that can augment incentives 
to investments in enhanced food safety management capacity within agri-food 
value chains. The feasibility of these alternative measures and their effectiveness 
in managing FBD depend on the soundness of administrative structures and 
technical competencies. The challenge for LMICs is to make investments that 
are appropriate to their stage of the food safety life cycle, and that form part of a 
staged plan for the sustained enhancement of food safety management capacity.

In high-income countries, proposed food safety regulatory and other mea-
sures tend to be subjected to an extended process of public and intra-industry 
consultation. For example, when regulations were proposed, the Food Safety 
Modernization Act in the United States received tens of thousands of registered 
comments from industry and consumers. A similar process occurred when the 
European Union’s General Food Law was proposed. In Chile, a multistake-
holder advisory committee is permanently involved in reviewing and updat-
ing the country’s food code. In many LMICs, processes for getting stakeholder 
feedback on proposed food safety legislation and other initiatives tend to be 
less formalized, and often lack transparency. Because of this, investments tend 
to be driven more by established interests that have the loudest “voice.”

Economic analysis, in the form of cost-benefit and cost-effectiveness  analyses, 
is frequently incorporated into decisions about proposed food safety measures in 
high-income countries (box 4.8). Examples include the studies, ex ante and ex post, 
quantifying the costs and benefits of implementing enhanced food safety controls, 
such as hazard analysis and critical control points (Unnevehr 2000) and food safety 
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improvements more generally, predominantly in the United States. There are also 
examples of economic analysis being applied to regulatory options, again mostly in 
the United States (FDA 1995; FSIS 1996).4

Applying cost-benefit and cost-effective analyses to food safety measures 
in LMICs is rare. The instances of these have been mainly for upgrading 

4 Most of these studies focus on estimating the economic value of improvements in human health. Thus, 
estimates tend to be highly variable and sensitive to the choice of key parameter values. To assess net 
benefits, industry costs from regulatory requirements can be compared to the reduction in disease burden 
in a cost-benefit analysis. Several studies of regulatory impact focus on the effect of the U.S. Pathogen 
Reduction Hazard Analysis Critical Control Program on regulations for the meat and poultry industry 
that began in the 1990s and were  strengthened by subsequent regulation. For example, Crutchfield et al. 
(1997) showed that U.S. industry costs of controlling microbial pathogens in meat were much smaller 
than the value of improved human health resulting from these mandated controls, based on ex ante esti-
mates. Ollinger (2011), Ollinger and Moore (2008, 2009), and Muth, Wohlgenant, Karns (2007) provide 
survey-based ex post evidence on Pathogen Reduction Hazard Analysis Critical Control Program rule 
impacts. These studies found that (1) compliance costs were larger than ex ante estimates when the rule 
was implemented, but still smaller than the public health benefits; (2) regulation tended to favor large, 
more specialized plants over small, diversified ones, which have higher per-unit costs from using hazard 
analysis and critical control points; (3) regulatory and private incentives fostered the adoption of new tech-
nologies to control microbial pathogens; and (4) regulation was not the only reason why plants invested 
in technology or in third-party audits—market incentives from buyers were equally or more important.

BOX 4.8  Cost-Benefit and Cost-Effectiveness Analyses in Food Safety

A cost-effectiveness analysis for food safety compares the costs of alternative 
capacity-building options with the benefits, with the latter measured in physical 
numbers. The ratio of dollar costs to physical benefits is expressed as the cost per 
physical benefit, and the program with the lowest cost is ranked as the most cost-
effective (Kuchler and Golan 1999).

The benefits can be expressed in absolute numbers (for example, numbers 
of cases of animal disease) or as a percentage change (for example, a 10 percent 
increase in the value of exports). When comparisons are made between interven-
tions that have identical benefits, cost-effectiveness analysis results in a cardinal 
ranking of the options. The option with the lowest cost-effectiveness can then act as 
a baseline against which all other options can be considered and a measure of the 
sacrifice in terms of efficiency, should the most cost-effective not be chosen.

Cost-effectiveness analysis is generally used where it is difficult to assign a monetary 
value to the stream of benefits associated with an investment (Mushkin 1979). It is also 
an obvious choice when a decision has been made to enhance a particular aspect of sani-
tary and phytosanitary capacity; for example, access to a market that is subject to quar-
antine restrictions, but where various options are nevertheless available to achieve access.

In all these contexts, cost-effectiveness analysis can be used as a guide to mini-
mize costs. In general, cost-effectiveness analysis is a less costly and burdensome 
technique than cost benefit analysis, making it attractive to decision makers faced 
with time or resource constraints. It cannot be used, however, where the range of 
options for capacity building has varying qualitative and quantitative impacts.

It is important to recognize that cost-effectiveness analysis does not show 
whether a particular option yields a net benefit, since no attempt is made to value 
the benefit side of the equation.
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controls to overcome restrictions in export markets because of noncom-
pliance with food safety regulations. Henson, Saqib, and Rajasenan (2004) 
estimated the costs and benefits of hygiene improvements in Kerala’s shrimp 
sector to comply with European Union food safety regulations, including 
government controls and upgrading of processing facilities. The nonre-
curring costs of compliance for processing facilities averaged US$265,492, 
though this varied as a proportion of production value, from 2.5 percent to 
22.5 percent. Many firms that bore the heaviest of these costs did not survive. 
In 2001, Kerala had 51 shrimp-producing facilities approved by the European 
Union, suggesting sector-wide nonrecurring costs of US$13.5  million, rep-
resenting 1.7 percent of the value of Kerala’s total shrimp exports over the 
three years before the initial implementation of these investments.

Unnevehr and Ronchi (2014) review studies of high-value horticultural 
exports in 10 countries that estimated the costs and benefits of compliance with 
both regulatory requirements and private sector standards. The World Bank 
(2005) gives other examples of estimates of compliance costs and benefits asso-
ciated with LMIC trade in high-value food. Box 4.9 summarizes the results of a 
more recent study, using a cost-benefit analysis of food safety compliance among 
CARIFORUM countries.

Cost-effectiveness analysis is being used to tackle aflatoxin risks in Africa. 
In Kenya, comparisons have been made between the costs and effectiveness of 
farmers or farm groups adopting various technologies and introducing product 
testing, product labeling, and other measures. Training in aflatoxin manage-
ment, accompanied by providing plastic sheets for sun-drying crops, has been 
shown to reduce aflatoxin contamination in maize and groundnuts by about 
50 percent at a material cost of US$2.50 per farmer a year in Kenya and Ghana 
(Pretari, Hoffmann, and Tian 2018; Hoffmann, Moser, and Herrman 2017). By 
comparison, achieving the same level of reduced contamination was estimated 
to cost US$5.24 through Aflasafe, and US$10.79 by using tarpaulins and a fully 
subsidized drying service. Table 4.2 summarizes the broader evidence on the 
strengths and weaknesses of the various approaches piloted in Kenya to tackle 
aflatoxin risks (box 3.5 in chapter 3 looks at the limitations of market-based 
incentives for aflatoxin controls for maize in Kenya).

A Food and Agriculture Organization guidance document on evidence-
based decision making provides a possible framework for LMICs to apply when 
addressing risks that have already been prioritized (FAO 2017). In this frame-
work, the key decision factors to be considered for implementing a  prospective 
policy or risk management option are the expected

• benefits, including reduced health care costs
• costs (and who bears them)
• technical and institutional feasibility
• practicality in relation to the structure of production or the value chain; and
• political considerations, including coherence with other government policies.
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BOX 4.9  Investing in Food Safety for Small Importing Countries: The Case of 
CARIFORUM

An Inter-American Institute for Cooperation on Agriculture (IICA) study of the costs of 
compliance with international standards in 15 small Caribbean countries that belong to 
the CARIFORUM shows the value of food safety investments for meeting many economic 
goals, including export promotion, import substitution, public health, and tourism promo-
tion (Goulding 2017). The CARIFORUM countries are net importers of most foods, but 
they export fish and horticultural products. For fish, these countries have few companies 
which have approved access to European Union markets. Yet, if they could better comply 
with international standards, this would lead to reduced transactions costs, better access, 
fewer rejections, higher prices, and more scope for import substitution. The benefits for the 
CARIFORUM countries would also be improved human and animal health, and improved 
productivity. Compliance costs include public costs for investments in regulatory control and 
related infrastructure; operating costs for inspections and risk assessments; private investment 
costs for upgrading facilities; costs for developing hazard analysis and critical control points 
and training; and operating costs for monitoring, control, and certification.

The IICA study explored three cases on the costs and benefits of compliance in detail: fish-
ery sector exports from Suriname to the European Union, processed ackee from Jamaica to the 
United States, and poultry production for import substitution in the Dominican Republic and 
Trinidad and Tobago. The findings are summarized in table B4.9.1. For fishery and horticul-
tural products, the benefits were added export value; the benefits for poultry production were 
lower imports. All of these investments showed positive cost-benefit ratios.

TABLE B4.9.1   Case Study Costs and Benefits of Compliance

Industry Benefits
(US$, millions)

Public costs
(US$, millions)

Private costs
(US$, millions)

Benefit/
cost

Fishery 30.0 5.5 0.9 4.7

Horticultural 
products

18.0 5.4 2.6 3.3

Poultry 16.1 3.0 3.6 2.4

Source: Goulding 2017.
Note: IICA = Inter-American Institute for Cooperation on Agriculture.

These cases were extrapolated for the entire agri-food sector to illustrate the costs and ben-
efits. Goulding (2017) finds that increasing investments in sanitary and phytosanitary compli-
ance of 2.4 percent of agri-food export trade value (US$97 million a year) would deliver trade 
benefits of US$306 million a year for the 15 CARIFORUM countries as a group. The costs of 
investment are about equally shared between the public and private sectors. Benefits that are 
not included because they are difficult to estimate include reduced foodborne illness, greater 
stability of income for smallholder agriculture, and lower risk of tourism losses.

The cost-benefit ratios are found to decline with country size, while still remaining posi-
tive. There are economies of scale in making sanitary and phytosanitary investments, with 
higher costs and lower benefits for the smallest countries. Regional inspection and laboratory 
services for the smallest countries might overcome these scale problems.
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TABLE 4.2   Evidence on Strategies for Aflatoxin Control in Kenya’s 
Maize Market

Strategy Adoption Strengths Weaknesses

Test for 
aflatoxins and 
reject

Followed by 
most large- and 
medium-sized 
millers

Relatively cheap Testing capacity weak, 
incentives to accept failures, 
unsafe maize goes to 
informal markets

Label for tested 
safe maize

Attempted but 
discontinued by 
one miller

Potential market 
advantage with 
sufficient private or 
social marketing effort

Draws regulatory attention, 
difficult to maintain 
compliance, no lasting 
market impact on sales 
shown in studies

Premium for 
tested safe 
maize

Exists in higher-
priced brands 
despite lack of 
explicit labeling

Could be passed on 
to farmers

Achieved through testing, 
lower-priced brands are 
consumed by the poor

Premium for 
farmers

Experimental or 
donor-driven

Encourages adoption 
of aflatoxin control 
technologies

Costly to implement

Contractually 
linking farmers 
to millers

none to date Reduces aflatoxin at 
source

Aflatoxin-prone areas are 
far from premium markets, 
inclusion of smaller farmers 
likely to require public 
subsidy due to cost

Source: Background paper prepared by Vivian Hoffmann.

The guidance document contains several case study examples for using 
the framework. To tackle risks associated with street foods, for example, the 
options are (1) introducing a central government training, licensing, and 
inspection program; (2) introducing similar programs involving local govern-
ments; (3)  establishing community training and certification programs; and 
(4)  focusing on consumer education, leading to more informed choices. The 
analysis weighs the likely effectiveness in reduced FBD, the social acceptability 
of the interventions, the likely implementation costs, and the likelihood of sus-
tained changes in behavior.5

An alternative approach is the Standards and Trade Development Facility’s 
framework for prioritizing sanitary and phytosanitary investments for trade-
related market access in both these areas. This framework can easily be adapted 

5 Another example is tackling the presence of heavy metals in seafood. The options considered 
included (1) an outright ban on the harvesting, catching, and sale of fish with potentially high mer-
cury levels; (2) putting limits on the harvest and sale of different species in different locations; and 
(3) pursuing the second option in tandem with a consumer information and education campaign. 
The analysis looked at the likely effectiveness, acceptability, and implementation feasibility of the 
different options. Potential trade-offs are found among cost and compliance considerations. This 
structured approach to policy and program decision making allows for the explicit consideration 
of these and other types of trade-offs.
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to examine food safety management capacity specifically, but it can also be used 
in domestic markets. For this purpose, the framework has been used in Belize. 
A key strength of the framework is its participatory nature and the fact that all 
its elements are highly transparent. This promotes accountability and more active 
debates on priority investments and the bases on which priorities are established. 
The framework can also be applied even where data are of poor quality or missing.

An important insight from using these frameworks is that there are often 
significant and potentially complex interdependencies and complementarities 
across investments in food safety management capacity, and in the risks asso-
ciated with food, such that it is often important to adopt multiple approaches 
simultaneously. This is because of their potential to reinforce one another and 
to help realize synergies. This concept appears to be especially relevant for food 
safety because of the multiple pathways through which people can become 
ill from exposure to food-related hazards (box 4.10). And there may be co- 
benefits from interventions to reduce food safety hazards (box 4.11).

BOX 4.10  Gains from Multisector Coordination: The One Health 
Approach

Most human infectious diseases have their origin through cross-species transmis-
sion of pathogens from animals to humans, and many of the diseases in humans 
evolved from diseases in animals. Among zoonotic diseases, foodborne diseases are 
an important cause of morbidity and mortality in humans. Animals can be direct 
sources of pathogens in animal source foods and also indirect sources through fecal 
contamination of water and plant-derived foods. Having control measures on farms 
and at subsequent stages of the food chain has proven to be most effective for reduc-
ing risks related to foodborne diseases.

The welfare of animals is also important because their condition has implica-
tions for food safety. For example, tail biting in pigs is a welfare issue and a well-
known risk factor for abscesses and infections in carcasses. The health and welfare 
of animal populations contributes to the economic benefits that are derived from 
them, and is connected to public health and the health of the environment. The One 
Health concept recognizes these connections and promotes coordination across 
sectors to better understand and manage health risks.

In applying One Health, the European Union (EU) has coordinated control 
programs for salmonellosis that have reduced the number of cases in humans from 
more than 200,000 reported cases each year before 2004 in 15 member states to less 
than 90,000 cases in 2014 in 28 member states. 

The EU’s integrated approach to food safety—from primary production to food 
consumption—involves all major actors for zoonotic diseases in the EU: member 
states, the European Commission, the European Parliament, the European Food 
Safety Authority, and the European Centre for Disease Prevention and Control. 
Several elements of the EU’s One Health approach have been key to its success, 
including targets for the reduction of Salmonella in poultry flocks and pigs, and 
trade restrictions imposed on the products from infected flocks.

Overall, the One Health concept formulates the need for and the benefits from 
cross-sector collaboration.
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BOX 4.11   Realizing Co-benefits for Tackling Farm Food Safety 
Hazards

Many food safety hazards originate on the farm, and it is important to understand 
the practices that exacerbate them. Interventions targeting the farm sector can help 
prevent some food safety hazards from entering the food supply in the first place. 
Moreover, certain interventions targeting the farm sector offer multiple win-win 
opportunities, with benefits extending beyond food safety.

Measures can be taken to mitigate foodborne disease risks that can also benefit 
pollution prevention and control—and hence for public health, wildlife protection, 
climate stability, and even farm profitability. This potential for co-benefits is signifi-
cant from a cost-benefit perspective, considering that changing farming practices 
can be both challenging and costly, especially where farming involves large numbers 
of small farms with a limited capacity. Table B4.11.1 shows how responses to food 
safety challenges that originate on the farm can sometimes address farm-related 
pollution, although some responses present trade-offs and others are neutral.

TABLE B4.11.1  Win-Win Responses to Farm Food Safety 
Challenges

Farm food 
safety challenges

Possible responses Pollution and public health 
co-benefits associated with the 
response

Presence of 
pesticide residues 
on food crops

Measures to 
minimize pesticide 
use, and favoring 
the use of less toxic 
and less persistent 
chemicals

(+) Less localized air pollution and 
exposure of farm workers and rural 
communities to ambient pesticides
(+) Less pesticide contamination of 
surface water and groundwater, and 
hence of drinking water and habitat

Uptake by food 
crops of toxic 
heavy metals 
present in soil, 
exacerbated by 
soil acidification

Measures to 
increase fertilizer 
use efficiency and 
to reduce fertilizer 
waste
Switch to alternative 
crops less affected by 
heavy metals

(+) Less nutrient pollution of soil, 
water, and air—and hence less soil 
acidification, fewer harmful algal blooms, 
less eutrophication of surface waters, 
fewer fish kills and dead zones, less 
nitrate contamination of drinking water, 
less urban air pollution, and less climate 
destabilization

Presence of 
pathogenic 
mycotoxins in soil 
or crops

Measures to 
reduce or eradicate 
pathogenic strains 
of fungi in soil or to 
slow fungal growth 
during plant growth, 
harvest, and storage 
(via temperature and 
moisture control)

( ) No pollution co-benefits

(Continued)

(Continued)
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TABLE B4.11.1  Win-Win Responses to Farm Food Safety 
Challenges (Continued)

Farm food 
safety challenges

Possible responses Pollution and public health 
co-benefits associated with the 
response

Presence of 
pathogens in the 
guts of animals 
(which can go on 
to contaminate 
foods downstream 
if exposed to 
manure)

Improved sanitation, 
using probiotics, 
and judicious use of 
antimicrobials and 
pesticides

(+) Less contamination of freshwater 
(drinking and habitat) with pathogens 
via the release of manure—and hence 
less contamination of food from using 
contaminated water in its preparation
(–) Depending on the treatment chosen, 
potential contamination of freshwater 
with chemicals that could affect the 
health of humans and wildlife

Storage and 
management 
of manure or 
feces-laden water 
that create the 
potential for cross 
contamination (for 
instance, by wildlife 
or by contaminated 
irrigation waters)

Measures to improve 
the storage and 
management of 
manure and feces-
laden water

(+) Some forms of storage can decrease 
nutrient runoff and pollution of water, 
improving drinking water quality and 
reducing eutrophication
(+/–) Storage can either increase or 
decrease the volatilization of nitrogen 
from manure in the form of ammonia 
and nitrous oxides, which contributes to 
urban air pollution and, when it deposits, 
to biodiversity and soil fertility losses

BOX 4.11   Realizing Co-benefits for Tackling Farm Food Safety 
Hazards (Continued)

Leverage Consumer Concerns on Food Safety to Incentivize 
Better Food Business Practices
Empowering consumers to influence the food safety management capacity and 
practices of actors along agri-food value chains is a major avenue for public 
sector action, especially because governments have little direct influence on 
the actions of food products, processors, and distributors. Frequently, public 
regulators face difficulties in monitoring actors at different stages of the sup-
ply chain, limiting the potential to use a range of “top down” interventions 
to change the behavior of food suppliers. And perhaps even more important, 
many of the most promising interventions for influencing the everyday behav-
ior of agri-food value chain actors are the ones over which the public sector 
has little control or leverage (for example, behavior engendering a food safety 
culture). This is especially the case for the agri-food value chains that are domi-
nated by a multitude of micro and small enterprises operating predominantly 
in the informal sector, as in many LMICs.

Governments can indirectly incentivize safer practices along agri-food 
value chains by raising awareness of both FBD actions needed to minimize the 



THE SAFE FOOD IMPERATIVE152

risks associated with food among consumers. In so doing, consumers will not 
only be more motivated to look for and demand foods they perceive to be safer, 
but the inherent asymmetry in food markets on food safety information will 
be reduced. For example, the public sector can play an active role in develop-
ing, implementing, and supporting schemes that give consumers the tools to 
make more informed decisions about food safety, including the food they buy 
and how it is prepared, stored, and handled by vendors. The public sector, for 
its part, can do this through voluntary certification and mandatory disclosure.

Voluntary certification involves writing or otherwise supporting certifica-
tion standards that inform consumers about food safety and aligning these 
standards with known food safety risks. Consumers often rely on labels for 
food safety information, using them as a guide for safe food or at least what 
they perceive to be safer food. Consumers sometimes use labels as sources of 
information about the safety of food products, whether the labels are intended 
to be used in this way or not.6 In LMICs, voluntary food safety certification 
and labeling schemes are growing, and these often have the strong backing of 
governments. For example, China’s Ministry of Agriculture supports three vol-
untary food standards: for safe (or hazard-free) food, green food, and organic 
food.7 In Thailand, the government has backed the consumer-facing Q-Mark 
label, which shows that good voluntary agricultural practices have been used, 
and private actors have introduced other labels and brands linked to food 
safety.8 In Vietnam, a “safe vegetable” program and label has been backed by 
the Ministry of Agriculture and Rural Development for many years. It is too 
soon, however, to know how effective these efforts are in fostering food safety 
management in agri-food value chains. But, arguably, public sector support 
for credible, science-based information in certification schemes can foster the 
right kind of incentives as markets develop.

Through mandatory disclosure, some foods and food services are required 
to disclose certain information about their production processes, food safety 
precautions and performance, and other related areas. Food safety inspection 
reports offer the public a means of evaluating food safety practices at restau-
rants and other food establishments. This information can be disclosed in dif-
ferent forms, including numerical scores (for example, 1–100); category grades 
(A, B, C, or pass/conditional pass); pictures or nonalphanumeric symbols; and 
as written narratives that describe inspection findings. This information can 
also be made public in different places, including storefronts and websites. 

6 For example, a review of studies of certified food in China found that food safety was the main 
motivation for buying, followed by health, nutrition, taste, and environmental concerns (Liu, 
Pieniak, and Verbeke 2013).
7 As of 2012, green food certification covered over 11 percent of China’s farmed area (Yu, Gao, and 
Zeng 2014).
8 These include Safe Produce, which does not depend on independent certification, and the Royal 
Project and Doctor’s Vegetables brands, which display the Q-Mark label and are certified as good 
manufacturing practice and for using hazard analysis and critical control points (Wongprawmas 
and Canavari 2017).



STREngTHEnIng FOOD SAFETy MAnAgEMEnT SySTEMS 153

Canada, China, and the United States are among the countries that are using 
these kinds of disclosures. Posting inspection results on food establishments 
sometimes has an effect on consumers’ perceptions of food safety and their 
intentions to eat in these establishments. A report by the National Research 
Council (2011) on the public disclosure of establishment-specific inspection 
results in the United States across a range of food-safety areas found that they 
not only helped consumers to make more informed choices but also height-
ened their sensitivity to a range of concerns, including impact on the environ-
ment and nutrition.

Engaging consumers constructively in the processes that drive enhanced food 
safety management capacity in agri-food value chains can be challenging. Doing 
this requires changing more or less well-founded consumer fears about food safety 
risks that sometimes lead to perverse behaviors, such as avoiding healthy foods, 
into beliefs and attitudes that motivate them to play an active and constructive 
role in food safety management. Because consumers have only a limited knowl-
edge of food safety, they often find it difficult to interpret the “signals” on food 
labels, even where these are available. Consumers are often reluctant to act on their 
concerns about food safety; for example, by rejecting some foods or voicing their 
concerns, especially in the context of local food markets that are a social setting 
and where often long-standing relations exist between consumers and food ven-
dors. Informing and empowering consumers is very challenging in the absence of 
consumer organizations that are trusted for the information they provide and that 
command “voice” on the national policy stage. In most LMICs, such organizations 
are weak or just not there. One measure governments can take to help remedy this 
is to support the creation or strengthening of organizations that represent con-
sumer interests and are active in building awareness of food safety issues.

Governments can and should draw on behavioral insights to design smarter 
food safety information programs and consumer campaigns to increase their 
effectiveness, and to make best use of limited public resources. For example, 
visual and sensory-rich formats can be used, including role models; “edutain-
ment,” including TV and radio shows and stars; and street theater. The 
Government of India is using a range of behavioral-change communication 
principles in its expanding food safety information programs (box 4.12).

Crowdsourcing is another instrument that can be used more to extensively 
engage consumers, both in surveillance and in communications (Soon and 
Saguy 2017). Crowdsourcing is already being used to engage consumers in iden-
tifying and tracing FBD, and reporting the unhygienic practices or conditions of 
food businesses, including restaurants. Crowdsourcing platforms can also func-
tion as a two-way street, offering a means of alerting businesses and the public 
to food safety risks. But the rapidity with which information can flow on social 
media platforms has a good and bad side; while it may help to save lives when 
risks are real, it can do unnecessary economic harm when they are not.

Crowdsourcing certainly has untapped potential, but exploiting it will 
require tackling its challenges, especially in LMICs. Systems are needed to ver-
ify the validity and accuracy of the data that crowdsourcing efforts generate. 
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Users sometimes make unintentional errors; for example, when they mistake 
an allergic reaction for food poisoning or trace the source of an illness to the 
wrong place. Consumers without technical food safety assessment tools or 
expertise may also conflate an unpleasant sensory experience with food safety 
risk, even if these are not objectively aligned; for instance, for microbiological 
risk. Crowdsourcing is vulnerable to malevolent efforts to intentionally spread 
false information.
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C H A P T E R  F I V E

The Way Forward 

CONCLUSIONS

The data and analyses presented in this report make a compelling case 
for greater and smarter investments in food safety management capac-
ity in low- and middle-income countries (LMICs). These investments 

should be driven by rigorous and transparent prioritization of capacity-building 
needs that is risk-focused and proactive, rather than seeking to offset food safety 
problems when they happen. That said, effective surveillance and rapid response 
are key aspects of the performance of food safety systems. Enhancing food safety 
management capacity should be seen as an effort that cuts across the public and 
private sectors, rather than as following an outdated notion of who does what.

The demands for public and private sector investment to tackle devel-
opment challenges in LMICs are often overwhelming, especially in lower- 
middle-income countries, where processes of economic and social change are 
accelerating the fastest. Thus, ministries of finance face a constant stream of 
stakeholders demanding action to address critical needs. It is only in countries 
where the political commitment is sufficiently strong to deal with food safety 
problems that the necessary investments are forthcoming. A critical first step 
to get to this stage is to engage political decision makers at the highest level 
and promulgate broad-based strategies for enhancing food safety manage-
ment capacity.

Some countries are working on addressing food safety risks, but they do not 
refer to them as such and are not organized institutionally to tackle food safety 
as a discrete problem. Instead, they tackle, say, diarrheal disease as a public 
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health problem with interventions centered on water and sanitation, or they 
bundle food safety with other trade and market access issues. This approach 
also relegates food safety to the level of being the poor stepchild, so to speak, in 
the regulatory oversight of food and drug agencies. These agencies have little or 
no contact with the main actors in LMIC food systems, including smallholder 
farmers, micro and small enterprises, and informal sector food distributors. 
The challenge therefore goes beyond simply understanding the importance of 
food safety or allocating adequate resources. In many cases, the most effective 
and forward-looking way to engage governments on food safety management 
may require restructuring the mandates of various government institutions. 

Because this call to action may seem daunting or even overwhelming to 
some, this final chapter synthesizes guidance based on a review of evidence 
presented in the previous chapters. The recommendations are organized in 
two ways to make them accessible to various audiences. First, specific recom-
mendations are provided for first steps and best practices for various food sys-
tem actors and stakeholders in the following section. These recommendations 
follow an outline of the important roles and responsibilities for building and 
applying food safety management capacity, and will be especially useful for 
those who perhaps view their actions as peripheral by defining how best to be 
engaged. Second, suggested actions by country level of development are offered 
for the stages of the food safety life cycle. These may not fit all countries within 
each stage, but the aim is to show that actions can be taken at all stages to get 
ahead of food safety challenges and to avoid significant economic losses.

A CALL TO ACTION FOR VARIOUS STAKEHOLDERS

Many different actors are involved in efforts to strengthen food safety systems 
in LMICs. This section lays out a call to action to a subset of important actors. 
Local institutional settings vary, especially in the degree of formality of the 
main food distribution channels and in how governments are organized to 
provide food safety coordination and oversight. So, there will be some variance 
among countries in with whom and how leadership functions are vested and 
where critical competencies are needed. A flavor of this variation is reflected 
later in the chapter in the different priorities proposed for countries at differ-
ent points in the food safety life cycle. The following are the calls to action for 
specific actors involved in enhancing food safety systems in LMICs. 

LMIC Ministries of Finance and Other Coordinating 
Economic Ministries 
• Make public spending proportionate to the challenges and opportunities. 

Calibrate the level of spending on food safety to the economic costs of food-
borne disease (FBD) and to the benefits of investing in its prevention and 
management. This calculation should factor in both near - and longer-term 
impacts. Consider the economic costs of lives lost and disability, public 
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health spending, trade interruptions, reputational damage to the food sys-
tem in the eyes of trade partners and consumers, longer-term impacts on 
the productivity of people, and forgone economic growth related to these 
impacts. 

• Implement preventive forward-looking investments. In multiyear national 
strategies, draw on expert advice to factor in anticipated food safety risks 
given expected changes in demographics, diets, and trade-related devel-
opments. Support investments that may prevent or minimize future costs 
(avoidable losses) in relation to public health and market development. 
Forward-looking, preventive investments in food safety are likely to be far 
less costly than measures undertaken only in reaction to serious adverse 
events. 

• Balance hard and soft public spending. Important food safety investments 
relate to both hardware (laboratories and market places) and software 
(management systems and human capital). The effectiveness of investments 
and the sustainability of enhanced capacities depends on the simultaneous 
development and maintenance of both types. Sufficient spending on staff 
and operations is critical for realizing the full return on larger, lumpy public 
investments for improved food safety. 

• Economically justify spending. Ensure that technical agency or other pro-
posals for significant public investments or programs for food safety are 
justified on the basis of cost-benefit or cost-effectiveness analyses, and that 
alternative approaches, including regulatory measures and facilitating pri-
vate investment, have been considered. 

• Leverage public spending. Use public investment and public programs to 
leverage and incentivize private investment and other nonpublic activities 
to build food safety capacity and improve outcomes. The private sector can 
play a major role in advancing food safety science, applying emerging tech-
nologies, developing human capital, and promoting safer practices in pri-
mary production and food value chains. 

• Strategically focus resource allocations. Demand and, if necessary, facili-
tate the development of a unified strategy for food safety investment and 
management to ensure that food safety resources are expended judiciously 
on a coherent set of policies and interventions across all parts of the food 
system. In the absence of a food safety agency, facilitate or arrange for an 
 institutional mechanism for coordinating the action of technical ministries 
and other stakeholders. 

LMIC Lead Food Safety Agency or Other Coordinating Body
• Unify strategy and coordinate action. Develop a unified food safety strategy 

that defines priorities and responsibilities, and establishes funding needs. 
In developing a strategy and setting priorities, weigh trade-offs both ana-
lytically and by convening all relevant agencies and stakeholders to assist in 
this. Coordinate actions by ministries, agencies, and private sector partners 
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to ensure that interventions are developed to address food safety at every 
stage of the food value chain. In particular, coordinate with ministries of 
agriculture, health, and commerce to ensure the prevention of FBD as far 
upstream as possible. 

• Apply a structured approach to prioritization. Define and regularly update 
evidence-based priorities, using risk analysis to make more strategic use of 
resources. Specifically, align resources with the risks in the domestic food 
system, taking into account the hazards posed by actual consumption pat-
terns, as well as exposure and vulnerability to these hazards. Prioritize inter-
ventions that are feasible and cost effective.1 

• Punish less and facilitate more. Redefine institutional roles to be less about 
finding and penalizing noncompliance and more about facilitating compli-
ance. This can be done by providing information, advice, incentives, and 
interventions to motivate and leverage investments and actions by value 
chain actors. Reorient food safety inspection services to give more promi-
nence to awareness raising and capacity building. Focus the attention of food 
safety inspection services on the parts of the food system where food safety 
violations are likely to have the most serious public health consequences. 
Foster a culture of proactivity by giving agents more autonomy and respon-
sibility to identify and focus on emerging problems, while providing them 
with adequate data access, training, and agency support.

• Engage consumers more fully. Provide consumers with the tools to become 
partners in food safety through their own actions, and through incentiviz-
ing and motivating food suppliers. To this end, develop education materials, 
standards, certification infrastructure, and other signaling mechanisms—or 
work with other ministries and technical partners to do this. For example, 
support the development of voluntary food certification programs and the 
quality infrastructure they rely on. Institute food business rating systems 
and public disclosure systems. Educate consumers on food safety risks, risk 
avoidance actions, and how to demand safer food. 

• Use the science of behavior change. This should be incorporated in the 
design and redesign of training programs, information campaigns, and 
other interventions. For example, develop training programs and infor-
mation campaigns for farmers and downstream food handlers that are 
more easily retained and put into action. Share food safety checklists with 
enterprises. Develop certification programs that professionalize food 
inspectors, food handlers, and managers of all kinds, and redesign admin-
istrative requirements to feature measures that improve participation and 
compliance. Develop campaigns that inform consumers and food han-
dlers about food safety, and socially legitimize and normalize behaviors 
that are consistent with the prevention of FBD.

1 For a structured approach to setting priorities, consider using tools such as multifactor decision 
making, the Prioritizing Sanitary and Phytosanitary Investments for Market Access Framework 
developed by Standards and Trade Development, and the Food and Agriculture Organization’s 
guidance on evaluating trade-offs.
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LMIC Technical Ministries (Agriculture, Health, Trade, 
Environment)
Where a lead food safety agency is not designated, then technical ministries or 
coordination bodies linking these ministries will need to undertake the strat-
egy, coordination, and prioritization roles outlined in the previous subsection. 
The other principles covered in that subsection also apply to programs devel-
oped by technical ministries. The following are more specific recommenda-
tions for these ministries: 

• Shift objectives and measure outcomes better. Change key performance indi-
cators to be less about policing outcomes (value of fines collected, number of 
infringements and businesses closed) and more about food safety outcomes 
(magnitude of food safety risks, incidence of FBD, standards-compliant 
trade). Invest in surveillance and reporting systems that enable effective 
monitoring of risks and performance. 

• Take measures to minimize hazard entry into the food supply on farms. Focus 
particularly on measures that offer co-benefits for public health and envi-
ronmental protection. Examples include measures that improve the effi-
ciency of fertilizer and pesticide use, minimize the presence and spread of 
pathogens in farmed animals, and improve manure management in ways 
that reduce opportunities for cross contamination. 

• Pay attention to small and informal actors in the food system. Facilitate 
food safety compliance by businesses, especially micro, small, and 
medium-sized enterprises and ones operating in the informal sector, 
by helping them understand what compliance consists of and the rea-
sons for compliance requirements. Simplify regulatory texts, share the 
checklists used by inspectors, and offer these enterprises opportunities 
to learn about safe food-handling practices. Recognize the contributions 
that informal sector actors such as street vendors and venues such as wet 
markets make to vibrant and inclusive food systems. But also recognize 
the risks they pose, and invest in their upgrading, professionalization, 
and formalization.2 

• Develop technical standards to help correct asymmetry of information. This 
divides buyers and sellers of food, including ones engaged in farming, pro-
cessing, and marketing. When appropriate, consider enhancing standards 
that consumers use as proxies for food safety—notably organic standards—
to help them better fulfill their actual use. 

• Remove policy, regulatory, and other barriers to private investment and 
services. The private sector can make major contributions to food safety 
science, laboratory testing, human capital development, and standards 
compliance. However, its initiatives may be hindered by nonaccreditation 

2 Successful interventions have tended to combine multiple supportive instruments, including edu-
cation and awareness raising, surveillance, business licensing, and investments in electricity, access 
to clean water, and waste management infrastructure.
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and recognition by public agencies, public monopolies for certain services, 
or restrictions on private activity (advisory services and direct purchasing 
from farmers). These constraints should be reviewed to facilitate increased 
private investment in capacities and services that contribute to national or 
value-chain-specific food safety systems. 

• Apply risk-based approaches to govern food trade. Develop basic trade facili-
tation capabilities to reduce barriers at borders, ensure the safety of food 
imports, and promote exports. These capabilities include providing clear 
information on standards and requirements, and implementing consistent 
preborder and border controls that focus on the most important hazards. 
They also include equivalence agreements with major trading partners, 
participating in regional agreements to harmonize standards, and ensuring 
that recognized sanitary and phytosanitary certifications can be obtained by 
exporters.

LMIC Chambers of Commerce and Food Industry Associations
• Engage in national strategy and prioritization processes. Work with the  public 

sector to identify opportunities for public action. These include strategic 
infrastructure investments, applied research and technology demonstration 
projects, developing a cadre of food safety professionals, setting up food 
safety advisory and auditing services, and negotiating with trading partners 
for standards or capacity recognition. Also, participate in structured pro-
cesses to identify priority hazards and to evaluate the feasibility and cost-
effectiveness of alternative solutions. 

• Play active advocacy roles. This is to ensure that small-actor interests and 
constraints are factored into policy making. Advocate for the least-burden-
some means and realistic time frames for achieving regulatory compliance. 
Educate members in food safety regulations and new developments in food 
safety that are likely to affect their businesses. 

• Take collective action. This is needed to build food operator awareness; 
facilitate the adoption of good agriculture and management practices, and 
industry codes of practice; and strengthen food quality and the safety man-
agement of industry leaders, small and medium-sized enterprises, and orga-
nized primary producers. Engage with the Global Food Safety Initiative and 
other international and regional schemes to mainstream the adoption of 
benchmarked standards.

• Support programs to improve food and pathogen traceability and transpar-
ency. This can be done by establishing industry-wide norms and standards 
for record-keeping and sharing information along the value chain. Establish 
industry standards for handling food safety failures, including voluntary 
product recalls. To the extent feasible, provide consumers with information 
on production methods and product origins. 
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Research Institutes and Academia
• Build capacity in the basic disciplines to deal with food hazards. These 

 disciplines include microbiology, parasitology, food chemistry, risk analysis, 
food science, health economics, and consumer behavioral science. Use this 
capacity to do research on the epidemiology of FBD, to carry out risk assess-
ments, and to evaluate feasible alternatives for risk management. Work with 
the public sector to develop surveillance systems, and to use food safety data 
to inform public priorities and public information campaigns. 

• Develop, adapt, and pilot food safety technologies and approaches. This 
should be done in partnership with private industry or civil society. Identify 
whether available technologies can be adapted to local conditions and prac-
tices. Test the viability of these technologies with partners, such as food pro-
cessors or handlers. Consider potential consumer risk-mitigating practices 
and whether these will be acceptable, taking into account gender-specific 
constraints if they are adopted. 

• Develop training and certification programs for food safety professionals. The 
aim is to create a cadre of trained personnel for the food industry and the 
public sector. These programs could train individuals at the postsecondary 
level or be offered through extension and outreach to raise the skills of food 
industry personnel. 

Bilateral Development and Trade Partners
• Strengthen the incentives for preventive actions by LMIC trading partners. 

This can be done by instituting more streamlined trade consignment inspec-
tion protocols for countries and approved suppliers that have demonstrated 
certain capacities, and through memoranda of understanding, twinning 
arrangements, and other programs to achieve mutual recognition of sani-
tary and phytosanitary management systems. Increase efforts to inform pol-
icy makers, technical counterparts, and industry representatives in LMICs 
on proposed regulatory changes that may affect their exports.

• Improve the quality of bilateral food safety capacity support programs. This 
can be done by using cost-benefit analyses; doing more rigorous monitoring 
and evaluation; putting greater emphasis on capacity sustainability; balanc-
ing support for public and private sector capacity building; taking advantage 
of potential synergies (One Health initiatives, for example); and investing in 
networks of collaboration with universities, nongovernment organizations, 
and consumer organizations, which can be maintained beyond periods of 
specific project funding.

• Put a higher priority on food safety interventions to promote domestic public 
health. A disproportionate amount of bilateral support for food safety has 
focused on trade-related capacities that have often had few or no spillovers 
for managing domestic food safety risks. Various factors contribute to this, 
not least the self-interest of countries to protect their own consumers from 
hazards from traded food products. Although less visible, the socioeconomic 
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burden of unsafe food is far larger in the domestic setting of LMICs than 
is the impact on trade. To best contribute to the Sustainable Development 
Goals, bilateral development assistance should be focused on domestic set-
tings. Even for trade-related capacity, increased attention is needed to sup-
port the adoption of risk-based food import controls as LMIC imports of 
high-value food grow in importance. 

• Promote low-cost, high-impact investments in food safety management capac-
ity. The aim of these investments is not only to make the most effective and 
efficient use of scarce public and private sector resources but also to enable 
these resources to be mobilized quickly. Another aim is to show the sub-
stantial economic and social benefits that can flow from efforts to enhance 
food safety management capacity. Importantly, these investments will likely 
revolve around insights into behavioral aspects of food safety management 
by actors along agri-food value chains and by consumers, and this will be 
combined with modest changes to support infrastructure. The challenge is 
to determine what relatively small changes can be made to bring about sub-
stantial changes in food-safety-related behavior at a low cost and that do not 
require premature regulatory action.

Multilateral Organizations and Partnerships
• Develop and apply a food safety commitment index. The index should be a 

global or regional benchmarking tool to monitor the level of commitment 
that LMIC governments are making to food safety, and to motivate them to 
take action to improve underlying capacities and performance. The index 
could be based on other “commitment type” models for indexes being 
used for nutrition that cover legal frameworks, policies, and public spend-
ing. This could be combined with capacity measures along the lines of the 
World Organisation for Animal Health and the Inter-American Institute 
for Cooperation on Agriculture’s performance of veterinary services assess-
ment tools. It is important that ratings should be made public, periodically 
updated, and based on objective data and expert assessment rather than 
self-reporting.

• Promote experience sharing among LMICs. While LMICs can continue to 
learn from the experiences and applied institutional models of high-income 
countries, there is a need for more systematic sharing of experiences among 
LMICs on the measures they are taking to enhance food safety management 
capacity in the public and private sectors. This needs to be done in the context 
of rapid economic and social change, weak regulatory systems, and the pre-
dominantly informal agri-food value chains that characterize LMICs. Sharing 
mechanisms could involve establishing direct relations between LMICs for 
the specific purpose of building food safety management capacity, most 
probably within particular geographical regions and through, for example, 
personnel exchanges. Multilateral agencies—such as the World Bank, Food 
and Agriculture Organization, World Health Organization, United Nations 
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Industrial Development Organization, the Standards and Trade Development 
Facility, the Inter-American Institute for Cooperation on Agriculture, Asian 
Development Bank, and the African Development Bank—and international 
foundations can play a role in monitoring and assessing the experiences of 
LMICs in enhancing this capacity. They could also identify and promote best 
practices for different levels of development.

• Promote the use of formal processes for prioritization. This should be done 
as part of the development of national strategies for enhancing food safety 
management capacity. Two potential approaches to the prioritization of 
investments have been developed by the Standards and Trade Development 
Facility and the Food and Agriculture Organization, which are both dis-
cussed in this report. Cost-benefit and cost-effectiveness analyses can be 
combined with these frameworks. The objective of this approach is not only 
to ensure that scarce resources are used effectively but also to engage stake-
holders across the public and private sectors to promulgate, promote, and 
apply national food safety strategies. 

• Promote multidisciplinary, development-oriented research. The dearth of 
strong, empirically based evidence on the public health burden of FBD, its 
interlinks with LMIC nutritional issues, and its economic consequences 
persists, despite recent improvements in gathering this evidence. Even less 
empirical evidence exists on the socioeconomics of alternative technolo-
gies, institutional approaches, and incentive-based schemes for improving 
the management of food safety risks in a context dominated by smallholder 
farmers and small food businesses operators. Resources to support global 
and regional research in these areas that can inform strategies, policies, and 
programs need to be mobilized.

PRIORITIES AMONG COUNTRIES AT DIFFERENT 
STAGES OF THE FOOD SAFETY LIFE CYCLE

Building food safety capacity needs to be seen as a continuous process of devel-
opment, upgrading, learning, adjustment, and refinement. The World Health 
Organization’s Regional Framework for Action on Food Safety in the Western 
Pacific appropriately calls for a stepwise approach, associated with a country’s level 
of economic development (WHO 2018). This begins by establishing basic mini-
mum rules and capabilities; moving on to preventive, risk-based approaches; and, 
ultimately, developing a fully documented and coordinated system. The World 
Health Organization’s advocacy for a stepwise approach is consistent with the find-
ings of this report and its understanding of the challenges and opportunities facing 
countries at different stages of the processes of dietary transformation, economic 
structural change, and food system modernization. In other words, advocacy for a 
stepwise approach is consistent with this report’s concept of a food safety life cycle 
with different stages. This approximates the World Bank’s classification of low-
income, lower-middle-income, upper-middle-income, and high-income countries. 
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As countries pass through this life cycle, they encounter a somewhat different mix 
of food safety hazards and risks, and have different institutional circumstances and 
capabilities for managing these risks. 

Table 5.1 shows the different sets of priorities proposed for countries in the 
traditional, transitioning, and modernizing stages of the food safety life cycle. 
These are clustered under four headings: (1) policy, strategy, and regulation; 
(2) risk assessment; (3) risk management; and (4) information education, and 
communication.

At the strategic level, food safety is likely to be aligned with somewhat  different 
development goals over time. For example, countries at the traditional stage will 
more typically link food safety concerns with matters of food and nutritional 
security, while countries at the transitioning stage may more closely link the food 
safety agenda with efforts to promote agricultural transformation and food trade 
competitiveness. The degree of sophistication in food safety  policy development 
and prioritization is expected to grow, sequentially, over time, with increased 
access to scientific information, more use of economic analysis, and more com-
prehensive approaches to policy and regulatory consultation. Approaches to risk 
assessment and risk management will also become more sophisticated. This will 
involve a more systematic use of data, analytical tools, and information technol-
ogy, and more systematic approaches to documentation for hazard and illness 
surveillance, and product traceability and recall, among other purposes. The 
professionalization of food safety actors in government and the private sector is 
expected to occur continuously and sequentially. 

In traditional food systems, governments and other actors will need to give 
considerable attention to mitigating risks in informal food channels. In the 
progressive transitioning and modernizing stages, meanwhile, attention will 
largely center on incentivizing and supporting better farm and enterprise prac-
tices in the formal sector and influencing consumer awareness and behavior. 
The expectation for countries at the modernizing stage is that the private sector 
will make most dedicated food safety investments, although supportive public 
investments in science, human capital, and physical infrastructure will continue.

As noted in chapter 4, it is critically important to recognize the interfaces 
between dedicated food safety measures and those addressing broader public 
health or environmental health matters. Although to different degrees, these 
measures also play a vital role in lowering the burden of FBD for countries 
across the entire food safety life cycle. For example, improved access to basic 
public health services can reduce the high levels of mortality associated with 
FBD in traditional food systems, while reducing the exposure to food from 
industrial pollutants becomes a significant challenge in many food systems in 
the transitioning and modernizing stages.

Table 5.1 shows the priorities proposed for strategic, policy, and program 
initiatives to address the evolving challenges for building food safety manage-
ment capacity and the stepwise approach for doing this for stakeholders along 
food value chains. Greater specificity on this would come through country-level 
structured discussions on priorities and needed short- and longer-term actions.



THE WAy FORWARD 167

TABLE 5.1  Priorities for Countries at Different Stages of the Food Safety 
Life Cycle 

Priority area Traditional Transitioning Modernizing

Policy, strategy, 
and regulation

Integrate food safety 
concerns in national food 
and nutritional security 
strategies to mobilize 
attention.

Establish a basic legislative 
framework for food safety 
(roles and responsibilities, 
legal authority). 

Update regulations for 
the use and marketing of 
agricultural chemicals and 
veterinary drugs.

Integrate food safety concerns into 
national strategies for agricultural 
transformation and trade diversification 
to mobilize attention. 

Align sanitary and phytosanitary 
standards with the potential for trade 
in relevant commodities.

Develop a national multisector food 
safety strategy that sets priorities, 
addresses institutional strengthening and 
coordination, and lays out approaches 
for private sector collaboration and 
consumer engagement. 

In line with available enforcement and 
compliance capacity, strengthen the 
legal framework and align it with the 
Codex Alimentarius. 

Participate in regional harmonization 
efforts. 

Integrate food safety concerns in 
national strategies for managing 
public health costs.

Strengthen regulatory 
convergence with trading partners 
and international standards. 
Negotiate equivalence agreements 
to facilitate trade with important 
partners.

Conduct cost-benefit analyses of 
proposed regulatory measures 
and incorporate regulatory impact 
assessments into policy making.

Risk assessment Undertake qualitative 
assessments and quantitative 
risk ranking, where feasible, 
to identify the most 
significant risks to public 
health. 

Incorporate information 
from other health-reporting 
systems.

Pay particular attention 
to issues associated with 
neglected zoonoses and 
staple foods.

Undertake value chain 
assessments to determine 
the locus and nature of risks 
in relation to food-safety-
sensitive exports.

Develop basic laboratory 
testing capacities while using 
regional and international labs 
for specialized or low-volume 
testing. 

Set up programs for monitoring food 
consumption and purchasing patterns, 
and for estimating total dietary 
exposure to hazards. 

Develop an FBD surveillance and 
reporting system.

Pay particular attention to microbial 
hazards, and hazards-related 
adulteration and use of agricultural 
inputs.

Establish programs to monitor food 
safety hazards of public health concern 
and supplement them with studies to 
generate additional surveillance data 
to prioritize risks. 

Invest and facilitate investment in 
more extensive and professional 
quality assurance laboratory testing 
capacities 

Draw up a national research plan 
to address food safety, with input 
from industry.

Set goals of continuous 
reduction in FBD (as reported by 
surveillance system).

Pay particular attention to 
emerging FBD and novel 
technologies.

Apply mechanisms for the 
systematic collection, evaluation, 
and use of FBD surveillance data.

Ensure that laboratory systems 
are internationally accredited, 
effectively networked, and 
financially sustainable.

Risk management Ensure synergies between 
water and sanitation upgrade 
initiatives and community-
level food hygiene programs. 

Improve basic hygiene 
conditions in markets by 
investing in infrastructure, 
especially targeting markets 
where poor populations buy 
high-nutrient and perishable 
foods.

Develop a registry of food businesses 
in the formal sector and undertake 
risk profiling. Implement programs for 
the hygiene grading of food premises.

Professionalize food inspectors and 
implement risk-based inspection plans.

Introduce local good agricultural and 
animal husbandry practice programs 
targeting specific commodities in 
emerging formal sectors.

Build attitudes and incentives 
to mix robust enforcement and 
constructive compliance support 
for businesses. 

Incentivize the adoption of 
food safety management 
systems by small and medium-
sized enterprises (SMEs) and 
internationally benchmarked 
standards by larger enterprises.

(Continued)
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TABLE 5.1  Priorities for Countries at Different Stages of the Food Safety 
Life Cycle (Continued)

Priority area Traditional Transitioning Modernizing

Improve access to basic 
health services to minimize 
serious complications from 
untreated FBD.

Support community-based 
and peer-to-peer mechanisms 
for improving food safety in 
smallholder agriculture and 
the informal food sector 
linked with development 
initiatives.

Establish border controls 
with a focus on likely high-
risk products.

Target important single-
source hazards for feasible 
control measures.

Undertake public-private 
initiatives to develop 
compliance with external 
requirements for sectors 
with significant export 
growth potential.

Leverage consumer awareness and 
demand for safer food.

Invest in (through public-private 
partnerships, if possible) improved 
food market infrastructure for 
perishable foods.

Mainstream the adoption of good 
agricultural and animal husbandry 
practices through technical and 
market support programs, and ensure 
multisector synergies (through One 
Health, for example). 

Introduce procedures for investigating 
and responding to food safety 
incidents and emergencies, and for 
early warning systems.

Strengthen border controls on a risk 
basis, and ensure that controls follow 
good trade facilitation practices.

Develop an early warning system 
and contingency plan for food 
emergencies.

Remediate important 
environmental hazards.

Strengthen fully documented 
national food recall and 
traceability systems.

Strengthen decentralized 
capacities for regulatory oversight 
and advice.

Use emerging information, 
biological, and other technologies 
in regulatory delivery and supply 
chain management.

Ensure that border controls for 
food imports are consistent and 
effective.

Ensure that procedures for recalls 
and food emergencies are well 
established.

Information, 
education, and 
communication

Educate consumers on basic 
food hygiene and avoidance 
of specific hazards.

Develop targeted training 
for small and SMEs informal 
food retailers, and street 
food vendors.

Raise awareness of synergies 
and trade-offs between 
food safety, nutrition, and 
equity; and food safety and 
Sustainable Development 
Goals.

Implement national food safety 
awareness programs, targeting all 
stakeholders and age groups.

Work with industry and universities 
to develop training and advanced 
education programs in food safety 
management. 

Develop and implement various 
elements of a risk communications 
program, including guidelines for 
different stakeholders and use of 
electronic platforms.

Establish a mechanism to 
systematically monitor public 
perceptions to inform food safety 
communications and education 
programs.

Develop communication 
strategies to correct public 
misperceptions.

Use behavioral science 
principles and empirical testing 
methodologies to design 
programs that influence consumer 
and food handler behavior.

Support private efforts to label 
and certify products to promote 
consumer trust and reduce 
information asymmetry. 

Source: World Bank.
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