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Since 2000, the world has reduced the proportion 
of children under 5 suffering from undernutrition by 
one third and the number of undernourished children 
by 55 million. Despite this, our data indicate that the 
burden of undernutrition and micronutrient deficiencies 
remains unsolved, particularly in low- and middle-
income countries, where about 200 million children are 
affected by stunting or wasting and almost twice as 
many suffer from deficiencies in vitamins and other 
essential nutrients, in particular folic acid, iron, 
iodine, and vitamin A. 

At the same time the number of children with 
overweight and obesity continues to rise, increasingly 
affecting children from poorer households. Together, 
these problems can be characterized as a triple 
burden of malnutrition facing the world’s children: 
undernutrition, in the form of stunting and wasting, 
widespread micronutrient deficiencies, and a growing 
prevalence of overweight and obesity. Malnutrition, 
including micronutrient deficiencies contributes to 
unacceptably high morbidity and mortality, anaemia, 
growth retardation, birth defects and developmental 
delays. These micronutrient deficiencies are largely 
caused by poor diets and need to be addressed by 
food system changes. 

The backdrop of nutrition has changed, and new forces 
drive – in positive and negative ways – the nutrition 
situation of children around the world. Globalization 
and urbanization have changed food availability, food 
environments, and food practices. Millions of families 
have left the countryside and moved to cities, leaving 
behind traditional diets for processed foods that are 
frequently high in salt, sugar, and saturated fat, and are 
low in essential nutrients and fibre. 

Socio-economic inequities are increasing in most parts 
of the world and many families are changing the way 
they eat or feed their children because of poverty and 
the rising cost of healthy diets. 

Finally, the climate crisis, the damage done to water, 
air and soil, and the loss of biodiversity pose critical 
challenges to feeding children sustainably today and for 
generations to come. 

The evolving face of malnutrition demands a new 
global response: one that delivers diets, services and 
practices that support good nutrition at every stage of 
life while sustaining nutrition-responsive development 
for all children, adolescents, and women.

THE CHALLENGE
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UNICEF works to improve the quality of children’s foods, 
food environments and food practices

FIGURE 1
The Innocenti Framework on food systems for children and adolescents

Current Status of Large-Scale Food Fortification 

The evolving face of child malnutrition demands a new 
multi-faceted response that supports nutritious and 
safe diets at every stage of life. This response must 
acknowledge the central role of the food system – 
working together with the health, water and sanitation, 
education, and social protection systems – to provide 
nutritious, safe, affordable, and sustainable diets for 
children, while ensuring adequate nutrition services 
and positive nutrition practices across the life cycle. 

Food fortification, defined as the addition of one or 
more vitamins and minerals to commonly consumed 
foods, is a proven and cost-effective intervention for 
addressing micronutrient deficiencies by improving the 
nutritional quality of the food supply in the population.1,2 

There is strong evidence that food fortification has 
led to a substantial increase in the availability of some 
nutrients, including iodine, iron, folate, and vitamin A in 
several regions.3 Additionally, a systematic review and 
meta-analysis of large-scale food fortification (LSFF) 

programs confirmed the impact of fortification on 
nutritional and functional outcomes.4 

Certain conditions must be achieved for the full 
benefits of mandatory large-scale food fortification to 
be realized and impactful. The food vehicle selected 
must be:
1) widely consumed and fortifiable (i.e. processed or 

aggregated along a value chain where fortification 
can occur); 

2) the added micronutrient(s) fill an identified nutrient 
gap; and 

3) fortified foods must be available, affordable and 
comply with mandated fortification requirements 
(sustained through effective internal and external 
quality assurance, and effective regulatory and 
monitoring systems). 

Ultimately, the underlying assumptions of the program 
design (i.e. the consumption patterns of the fortifiable 
food vehicle and the nutrient intake and need) must be 
assessed regularly to ensure that intended effects at 
the outcome and impact levels are sustained. 
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Mandatory fortification of staple foods and condiments 
is increasingly being adopted as part of a nutrition 
strategy to address micronutrient deficiencies in 
many countries. 142 countries currently mandate the 
fortification of either maize flour, edible oil, rice, salt, 
or wheat flour.5 That is 72% of all the countries in the 
world.6 124 countries have mandated salt iodization 
and 85 have mandated wheat flour fortification; 33 
mandate three or more food vehicles. 

Despite these achievements, food fortification has not 
yet met its potential for impact at a global scale and is 

far from doing so at the current pace of progress. Many 
countries that could benefit from fortification programs 
are not implementing them while at the same time 
many existing programs are sub-optimally designed 
and/or implemented.7,8 

Food fortification programmes often suffer from one or 
more of the following weaknesses (see Table 1 below), 
underpinned in most cases by inadequate governance 
and political commitment which fundamentally fails to 
create a supportive environment for food processors 
to fortify.

Table 1: Common Weaknesses of Existing Food Fortification Programmes

Poor choice of 
food vehicle for 
fortification

In several countries, staple foods and condiments are mandated to be fortified because 
they are widely consumed but the feasibility of the selected food vehicle to be fortified 
(fortifiability) remains low and Governments cannot effectively enforce compliance. 
This is particularly challenging where the food vehicle is not produced by large formal 
industries or is not sufficiently aggregated to create opportunities for fortification. 

Fortification 
requirements are 
inadequate to have 
an impact

Many countries do not appear to have evidence-based fortification requirements 
(frequently referred to as standards); i.e., global guidance and/or evidence has not been 
taken into consideration such as sufficient levels of nutrients or efficacy of nutrient 
compounds to fulfil the desired nutrient gaps within the population.

Inadequate 
coordination and 
oversight

Effective collaboration and coordination is frequently a constraint due to lack of an 
appropriate and effective oversight structure that can convene and coordinate all 
relevant stakeholders and ensure execution of necessary roles and responsibilities. 
Successful fortification requires collaboration between and within Government 
institutions, with the business sector, and civil sector/academia. 

Inadequate 
or ineffective 
external and 
import regulatory 
monitoring and 
enforcement

Although multiple countries have mandatory requirements for food fortification, far 
fewer enforce such requirements through effective external and import regulatory 
monitoring by authorized government agencies. Lack of enforcement of fortification 
requirements disadvantages compliant food producers who must compete with non-
compliant producers who do not have the added costs associated with fortification.

Lack of, and poor 
use of, data for 
programme design, 
oversight, and 
evaluation

Many countries lack critical data and information, or insufficiently use available data on 
industry structure, food supply chains, compliance, coverage, food intake and nutrition 
status. Such data issues impede programme design, oversight, and evaluation. Data 
quality, frequency, utility, and analysis needs to be prioritized in several countries to 
create efficient large scale fortification programmes.

Low sustainability 
and integration into 
routine systems

There are a number of examples of successful fortification programmes that have not 
sustained achievements. Most frequently low sustainability is attributable to the ending 
of external donor funding and/or insufficient integration of food fortification activities 
into routine systems and budgets. 
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THE OPPORTUNITY

Global Lessons Learnt 
on Large Scale Food 
Fortification 

Fortification is an “opportunistic” and “blunt” but 
effective and low-cost intervention to address 
micronutrient deficiencies when implemented under 
necessary conditions and in a sustainable way. 

Fortification is “opportunistic” because it takes 
advantage of an existing product, and its delivery 
system, thus does not require any behaviour change. 
It is “blunt” because it cannot be finely targeted 
to deliver specific amounts of nutrients to specific 
populations relying as it does on existing and future 
consumption patterns. 

It is low-cost and effective because it can safely 
increase nutrient intake at a marginal cost for large 
numbers of people using widely consumed and 
common staple foods and condiments without 
affecting any functional or organoleptic properties of 
these foods. While it can seldom satisfy micronutrient 
needs in population groups with the highest 
requirements, such as young children and pregnant 
women, it can provide a dietary “safety net” of 
essential micronutrients in the absence of an optimal 
diet while still being ‘safe’ for non-deficient populations 
who consume staple foods as part of a diversified diet. 

Conditions for sucessful staple food fortification 

Experience to date of LSFF programmes has 
demonstrated that in order for staple food fortification 
to be effective and sustainable, certain conditions must 
be met, including: 

• Mandatory programmes, compared to voluntary 
fortification, are most likely to have a public health 
benefit because they are more likely to ensure 
universal fortification of the food vehicle, and hence, 
equitable access. 

• Mandatory fortification is most sustainable when 
implementing stakeholders incorporate fortification 
practices and responsibilities into existing, 
routine structures, systems, and budgets such as 
programme coordination structures, food production 
systems, the food control system and surveillance 
and monitoring systems, rather than silo them 
as ‘project activities’ under ‘externally supported 
programmes’.

• When mandatory fortification of more than one 
food vehicle is required, although industry partners 
will differ by foods, in general all other aspects are 
applicable to all foods. It is advantageous to legislate 
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for mandatory food fortification under one regulation 
(but with different food standards), to utilize the 
same principles to undertake external/import 
regulatory monitoring of all foods, to utilize the same 
coordination and oversight structure for all foods 
(although there may be sub-working groups for the 
different foods), and to incorporate data collection 
on coverage and impact of all foods into existing 
surveys and surveillance systems. 

• When food fortification is legislated under existing 
food quality/control legislation, rather than a new, 
stand-alone law, it is often easier to implement and 
hence, more cost-effective and sustainable.

• The majority of the food vehicle must be fortifiable, 
i.e., made by formal and reasonably large industry 
entities with sufficient resources and scale to 
implement quality fortification, or imported through 
formal channels to enable authorised government 
entities to feasibly monitor for compliance.

• The fortification vehicle must be eaten in adequate 
quantities (preferably with limited variability) and remain 
affordable once fortified such that population groups 
most vulnerable to food insecurity and micronutrient 
deficiency, and unable to afford nutrient-rich diets, 
benefit from consuming fortified foods. 

• While it is governments that mandate fortification, 
it is the food industry that produces the fortified 
food. In order for industry to fulfil this responsibility 
they need to be able to maintain profit margins 
and pass the minimal cost of fortification to the 
consumer by incorporating it into the product 
price. Therefore, governments must create an 
economically safe and supportive environment for 
fortification to ensure sustainability and commitment 
of the business sector by:

* Creating an adequate and enforceable legal 
framework for fortification by legislating for 
mandatory fortification within existing food control 
frameworks (e.g., in food standards under the 
Food Act) and establishing effective fortification 
requirements that can be feasibly implemented by 
the food industry

* Reducing financial and regulatory barriers that 
constrain fortification by the food industry such as 
excessive registration, taxes on fortification inputs 
and onerous reporting requirements

* Implementing reliable, efficient, and low-cost 
external and import regulatory monitoring and 
enforcement practices within the existing food 
control system to ensure a level “playing field” 
for the industry and create a ‘safe business 
environment’ for industry to comply

• Systems to collect data on population coverage and 
health impact should be incorporated into routine 
data collection systems such as regular population 
surveys or surveillance systems. 

• Alternative metrics and opportunities for monitoring 
implementation, compliance, coverage, and impact 
of large-scale food fortification programmes are 
needed.

• Mandatory fortification does not require behaviour 
change, and as such, public education to create 
‘demand’ for the product is not necessary. Rather 
communication activities should focus on ensuring 
the knowledge, understanding and endorsement of 
all stakeholders, in particular the food industry, and 
addressing any questions or concerns. 

Support to governments

Major lessons learnt for development agencies in terms 
of how best to support governments to implement 
mandatory fortification recognise that fortification 
activities and responsibilities are best implemented 
under existing government and industry mandates and 
systems. Therefore: 

• External inputs are best provided in the design and 
establishment phase such as developing consensus 
for fortification; assessments of the programme 
context to aid programme design such as food 
consumption patterns, industry structure and food 
control systems; technical support to develop 
legislation and effective fortification requirements, 
design and capacity building for regulatory 
monitoring and planning for integration of fortification 
indicators into data collection systems. 

• External funding of commodities (such as fortificant) 
and/or routine activities (such as external/import 
regulatory monitoring) hinders national ownership 
and integration, creates dependence, and 
jeopardises sustainability.

����
����
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UNICEF Strengths in Supporting Large Scale 
Food Fortification

UNICEF is well-positioned to apply the global lessons 
learnt on fortification, particularly in relation to 
government engagement, partnerships convening, 
policy formulation, programme design, and public 
communication. 

UNICEF is present in the majority of countries and 
has long-standing relationships with national and 
subnational governments and their partners. It has 
authority and expertise in advocacy with multiple 
sectors within government, convening on-the-ground 
partners and facilitating coordination and integration. 
It is well-suited to positioning fortification within the 
broader nutrition/health/development strategy and 

advocating for the integration of fortification into 
existing systems and structures. 

UNICEF can facilitate and support planning and design 
of fortification programmes with government, advocate 
for the inclusion of other partners, including industry, 
and bring in technical support as needed. 

UNICEF also has expertise in strengthening data 
collection systems, facilitating access to and 
utilization of data and advocating for better use of 
data for oversight, coordination and programme 
strengthening. UNICEF frequently partners with other 
development agencies with expertise in fortification, 
particularly for the provision of technical assistance 
on fortification and to ensure most efficient use of 
available funding. 

Local oil manufacturers 
are producing edible 
oil that is enriched with 
vitamin A. The project 
aims to reduce vitamin 
A deficiency among 
women and children 
through increased mar-
ket access to fortified 
edible oil. Since cooking 
oil is used every-day by 
almost everyone in Ban-
gladesh, it is a cheap 
and cost-effective way 
to deliver Vitamin A to 
poor and hard-to-reach 
families. Since cooking 
oil is used every-day by 
almost everyone in Ban-
gladesh, it is a cheap 
and cost-effective way 
to deliver Vitamin A to 
poor and hard-to-reach 
families.
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Advocate for an appropriate government 
authority to coordinate and oversee 
implementation of mandatory fortification, 
preferably through an existing structure 
and in coordination with oversight of other 
nutrition or national development 
interventions 

Consolidation and endorsement of 
available guidance and resources for 
mandatory fortification of staple foods and 
condiments to create a fortification toolkit 
for use by UNICEF country offices and 
fortification partners

Support government to develop public and private sector awareness of new and revised 
fortification policies 

Prior to assisting government to develop 
legislation and fortification requirements, 
focus on developing enduring political 
commitment and an understanding of the 
need to enforce legislation and fortification 
requirements 

Advocating for inclusion of mandatory 
fortification of staple food and condiments 
within strategies and workplans of regional 
governing and trading blocks.

GOVERNMENT
ENGAGEMENT

PARTNERSHIPS
CONVENING

PUBLIC
COMMUNICATION

Promotion and advocacy for alignment and 
coordination of approaches to supporting 
food fortification amongst donors and 
agencies to make most effective use of 
resources and ensure coordinated support 
to country programmes

Collaboration and coordination to improve 
on metrics used to assess coverage and 
evaluate impact of fortification 
programmes

The Focus of UNICEF Activities 
at Global, Regional and 
National Level

National Level Regional Level Global Level



UNICEF Vision and Approach to Advance Large Scale Food Fortification 9

Support government to integrate limited but effective monitoring activities into existing food control 
activities to effectively enforce food fortification requirements. Encourage government to focus 
fortification monitoring on ensuring adequate internal food QA/QC through audits, rather than 
collection of samples for laboratory testing. Assessments or reviews of existing food control 
systems/activities are likely to be necessary to identify most appropriate way to integrate 
fortification monitoring

Support governments to legislate for 
mandatory fortification under existing food 
control/quality legislation, to develop 
evidence-based fortification requirements 
and to specify these within food 
standards.

Advocate with government for industry 
incentives for fortification such as tax 
exemption for equipment and fortificant 
import, fortificant procurement mecha-
nisms and supportive regulations on 
nutrient claims

Advocate with and facilitate collaboration 
with relevant programmes such as 
micronutrient supplementation and home 
fortification and non-communicable 
disease prevention, e.g., salt reduction and 
product reformulation

Facilitating the harmonization of fortifica-
tion requirements and the development of 
regional standards for fortification, where 
applicable, to facilitate trade

Encourage government to identify on-going 
surveillance systems or routine surveys in 
which assessments of population coverage 
and/or health impact assessment can be 
integrated

Technical and strategic support to UNICEF 
country offices and national governments 
on fortification programme design drawing 
upon global, regional and national lessons 
learnt

Development of guidance to UNICEF 
country offices on planning, design, and 
implementation of mandatory fortification of 
staple foods and condiments based on 
global guidance and lessons learnt and 
recognizing UNICEF strengths and strategic 
result areas

Assistance to governments to fully assess 
and evaluate the appropriateness of potential 
food vehicles in terms of consumption 
patterns, industry structure and fortification 
feasibility, and evidence for efficacy of 
fortification, etc.

POLICY
FORMULATION

PROGRAMME
DESIGN
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THE APPROACH 

UNICEF’s Focus in 
Large Scale Food 
Fortification

As micronutrient deficiencies are largely driven 
by poor diets, UNICEF is prioritizing large-scale 
food fortification (LSFF) programmes, and more 
specifically strengthening existing salt iodization 
programmes and scaling up fortification of cereal 
flour and edible oils within its focus on food systems 
transformation for children, adolescents and women.

The UNICEF Nutrition Strategy 2020–2030 includes 
large scale food fortification as a priority action to 
ensure “better foods and diets for children through 
actions in food supply chains”, in particular, but 
not limited to, school-age children, adolescents 
and women. Therefore, UNICEF’s work on large 
scale food fortification will focus on achieving 
effective and sustainable mandatory fortification 
of selected staple foods and condiments in 
countries where micronutrient deficiencies 
exist and necessary conditions for sustainable 
and effective mandatory fortification can be 
achieved. 

UNICEF will prioritize support on fortification of salt, 
wheat flour, and edible oil, as the staple foods and 
condiments most frequently suitable for mandatory 
fortification while remaining attentive to emerging 
opportunities around rice fortification, fortification 
of salt with multiple nutrients and other innovative 
approaches in the future. 

UNICEF’s support will prioritize government 
engagement, partnerships convening, policy 
formulation, programme design, and public 
communication. UNICEF will continue to provide 
strategic support to on-going implementation which 
is ideally taking place within national structures, 
systems, and budgets. Within the food systems 
transformation approach, UNICEF will develop and 
strengthen linkages between mandatory staple food 
fortification and efforts to reduce intakes of sugar, 
salt, and saturated and trans-fatty acids in processed 
foods through regulation, product reformulation and 
front-of-pack warning labels.
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Micronutrient intake of the population is safely and sustainably increased

Food vehicle is universally and adequately fortified with 
micronutrients deficient in the population

Food vehicle is 
consumed by 

majority of the 
population with 
micronutrient 

deficiency

Food 
vehicle is 
fortifiable

Government develops 
evidence-based fortification 

requirements

Government 
legislates for mandatory 

fortification

Government undertake 
external and/or import 

regulatory monitoring and 
enforces fortification 

requirements

Industry passes on the 
cost of fortification to the 

consumer

Industry undertakes 
internal regulatory 

monitoring to ensure 
compliance with fortification 

requirements

Government identifies 
fortification of food vehicle as 
an effective strategy to reduce 

micronutrient deficiencies

Government creates a 
supportive environment for 
fortification of food vehicle

Industry fortifies food 
vehicle as per national 

standards 
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Theory of Change of a 
Mandatory Fortification 

Theory of Change of a 
Mandatory Fortification 
Programme
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Lessons learned
In line with global lessons learnt on large scale 
food fortification, UNICEF will avoid the following:

• Support and/or facilitate voluntary fortification

• Supporting government to require fortification 
by small-scale food industries with poor 
capacity to fortify and for whom it would be 
hard to monitor for compliance

• Funding or purchasing inputs to fortification 
such as fortification equipment and fortificant 
or fund routine activities, such as external 
regulatory monitoring

• Suggesting to industry that fortification will 
increase sales and/or market share. Good 
fortification vehicles are already widely 
consumed and increased consumption is 
unlikely and often not desired. 

• Encouraging or supporting government to 
monitor for enforcement at retail or household 
level

• Supporting or encouraging significant efforts 
on “social marketing” and/or to “create 
consumer demand” as consumer demand 
is not needed in the context of mandatory 
fortification, although it is important that 
consumers be informed of new fortification 
initiatives and reasons for them. Additionally, 
greater consumption of LSFF food vehicles 
should not be promoted; they should be foods 
or condiments that are already a common and 
consistent component of the diet.*

*USAID. Large-Scale Food Fortification: A Programming Guide. USA. 2021 

In Madagascar, UNICEF 
and its partners are 
supporting the salt pro-
duction sector to meet 
standards in iodization. 
Iodine helps children 
develop physically and 
mentally. 
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Glossary of key terms for which consensus is 
frequently lacking
Fortification requirements – 
this refers to specification of for-
tification levels and compounds 
i.e. What amount of nutrient must 
be added and which compounds 
are allowed. Such requirements 
may be specified in fortification 
regulations or food standards 
and are frequently referred as 
fortification standards. However, 
fortification standards should not 
be confused with food standards; 
food standards often pre-exist food 
fortification legislation and may 
or may not be mandatory. In the 
case of mandatory food fortifica-
tion, fortification requirements or 
specification of levels of nutrients 
to add and which compounds are 
allowed, may be specified in food 
standards, which include also other 
quality specifications such as purity 
specifications, maximum limits for 
contaminants or heavy metals and 
approved methods of analysis and 
sampling.

Food control – A national food 
control system ensures that food 
available within a country is safe, 
wholesome, and fit for human con-
sumption, conforms to food safety 
and quality requirements and is 
honestly and accurately labelled as 
prescribed by the law. Fortification 
requirements can easily be incorpo-
rated into food quality requirements 
which facilitates enforcement 
through existing food control sys-
tems using existing food control 
budgets. Although food control 
systems in many less developed 
countries are weak, it is often pos-
sible to integrated a limited number 
of fortification checks into routine 
audits or inspections, such as at 
the time of company or product 
registration.

Regulatory monitoring – regula-
tory monitoring includes four sub-
types of monitoring: internal, exter-
nal, import and commercial, which 
collectively aim to provide con-
sumers with foods that are of high 
quality, are safe, and comply with 
fortification requirements. Data 
collected during regulatory moni-
toring activities should be collated, 
analysed, and interpreted to inform 
fortification stakeholders about 
the program’s current status and 
progress over time. Furthermore, 
if stakeholders are concerned that 
certain details of the program need 
to be revised to enhance its impact, 
regulatory monitoring data can pro-
vide evidence of the problem(s) and 
serve as catalysts for change.* The 
food industry undertake internal 
regulatory monitoring, which may 
be referred to as internal quality 
assurance and quality control (see 
below), while governments are 
generally responsible for import 
and external regulatory monitoring 
at points of import and domestic 
production facilities respectively. 
The term “and enforcement” has 
been added in this document to 
emphasise the concept that import 
and external monitoring data, which 
is undertaken by authorised govern-
ment entities, should be used for 
enforcement of fortification require-
ments and not simply be a data 
collection exercise. Commercial 
monitoring is frequently undertaken 
by government but may also be 
undertaken by civil society. It can 
be useful for assessing compliance 
or to identify illegal imports but it is 
not usually useful for enforcement 
of fortification requirements. 

Regulatory monitoring excludes 
monitoring and surveillance for 
household or population coverage 
or nutritional impact. 

Internal quality assurance and 
quality control – is used in this 
document because internal reg-
ulatory monitoring is made up of 
quality assurance (QA) and quality 
control (QC) activities implemented 
by the food industry and QA/QC 
appears to be more readily under-
stood by most stakeholders than 
“internal regulatory monitoring”. 
Quality assurance (QA) activities 
facilitate the production of fortified 
foods that contain adequate micro-
nutrient levels, are of high quality, 
and are safe to consume. The focus 
is on the manufacturing process 
(including fortification). Quality 
control (QC) activities are concen-
trated on the finished product. They 
verify that fortified foods actually 
contain adequate micronutrient lev-
els, are of high quality, and are safe 
to consume before marketing them 
to consumers.* 

Fortificant – refers to the prod-
uct added to the food to fortify it. 
Fortificants may be single nutrient 
compounds such as potassium 
iodate or may be a cocktail of nu-
trient compounds, often including 
a dilutant to facilitate homogenous 
mixing, called a premix. This docu-
ment has used the term fortificant 
as it includes both single nutrient 
compounds and premixes. 

* Global Alliance for Improved Nutrition 
(GAIN) & Project Healthy Children (PHC). 
2018. Regulatory monitoring of national food 
fortification programs: A policy guidance 
document. Global Fortification Technical 
Advisory Group (GF-TAG). [https://www.
fortificationdata.org/resources].
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