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DALY averted of $207 cost per life saved of about $18,600 and a cost per case of stunting averted of $135 
Economic productivity could potentially increase by $458 million over the productive lives of beneficiaries. 
However, we also calculate intermediate scale-up scenarios since it may not be feasible for the Government 
of Kenya or its partners to achieve full coverage in the near term. We compare the costs and benefits 
associated with three different scenarios: first, prioritizing counties, focusing the investment on counties 
with a high burden of stunting; second, prioritizing interventions, focusing on only a subset of the most 
effective interventions; and third, prioritizing both counties and interventions, delivering only the most 
effective subset of interventions to high-burden counties. We determined that the third scenario is the most 
cost-effective and least costly. Scaling up the most cost-effective interventions in 37 high-burden counties 
would avert almost 295,000 DALYs and save over 3,000 lives per year for an annual public and donor 
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GLOSSARY OF TECHNICAL TERMS 
 
A benefit-cost ratio summarizes the overall value of a project or proposal. It is the ratio of the benefits of 
a project or proposal, expressed in monetary terms, relative to its costs, also expressed in monetary terms. 
The benefit-cost ratio takes into account the amount of monetary gain realized by implementing a project 
versus the amount it costs to execute the project. The higher the ratio, the better the investment. A general 
rule is that if the benefit from a project is greater than its cost, the project is a good investment. 
 
Capacity development for program delivery is a process that involves increasing in-country human 
capacity and systems to design, deliver, manage, and evaluate large-scale interventions (World Bank 
2010). This includes developing skills by training public health personnel and community volunteers to 
improve the delivery of services. These efforts typically accompany program implementation or, when 
possible, precede program implementation. In this analysis we allocate 9 percent of total programmatic 
costs to capacity development for program delivery. 
 
Cost-benefit analysis is an approach to economic analysis that weighs the cost of an intervention against 
its benefits. The approach involves assigning a monetary value to the benefits of an intervention and 
estimating the expected present value of the net benefits, known as the net present value. Net benefits are 
the difference between the cost and monetary value of benefits of the intervention. The net present value 
is defined mathematically as: 
 

𝑁𝑁𝑁𝑁𝑁𝑁 𝑝𝑝𝑝𝑝𝑁𝑁𝑝𝑝𝑁𝑁𝑝𝑝𝑁𝑁 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑁𝑁 = �
𝐶𝐶𝑡𝑡

(1 + 𝑝𝑝)𝑡𝑡
− 𝐶𝐶0

𝑇𝑇

𝑡𝑡=1

 

 
where 𝐶𝐶𝑡𝑡 is net cash inflows, 𝐶𝐶0 is the initial investment, the index 𝑁𝑁 is the time period, and 𝑝𝑝 is the discount 
rate. A positive net present value, when discounted at appropriate rates, indicates that the present value of 
cash inflows (benefits) exceeds the present value of cash outflows (cost of financing). Interventions with 
net present values that are at least as high as alternative interventions provide greater benefits than 
interventions with net present values equal to or lower than alternatives. The results of cost-benefit analysis 
can also be expressed in terms of the benefit-cost ratio. 
 
Cost-effectiveness analysis is an approach to economic analysis that is intended to identify interventions 
that produce the desired results at the lowest cost. Cost-effectiveness analysis requires two components: 
the total cost of the intervention and an estimate of the intervention’s impact, such as the number of lives 
saved. The cost-effectiveness ratio can be defined as: 

 

𝐶𝐶𝐶𝐶𝑝𝑝𝑁𝑁-𝑁𝑁𝑒𝑒𝑒𝑒𝑁𝑁𝑒𝑒𝑁𝑁𝑒𝑒𝑣𝑣𝑁𝑁𝑝𝑝𝑁𝑁𝑝𝑝𝑝𝑝 𝑝𝑝𝑣𝑣𝑁𝑁𝑒𝑒𝐶𝐶 =
𝑁𝑁𝐶𝐶𝑁𝑁𝑣𝑣𝑣𝑣 𝑒𝑒𝐶𝐶𝑝𝑝𝑁𝑁 𝐶𝐶𝑒𝑒 𝑒𝑒𝑖𝑖𝑝𝑝𝑣𝑣𝑁𝑁𝑖𝑖𝑁𝑁𝑝𝑝𝑁𝑁𝑒𝑒𝑝𝑝𝑖𝑖 𝑁𝑁ℎ𝑁𝑁 𝑒𝑒𝑝𝑝𝑁𝑁𝑁𝑁𝑝𝑝𝑣𝑣𝑁𝑁𝑝𝑝𝑁𝑁𝑒𝑒𝐶𝐶𝑝𝑝

𝑒𝑒𝑖𝑖𝑝𝑝𝑣𝑣𝑒𝑒𝑁𝑁 𝐶𝐶𝑒𝑒 𝑁𝑁ℎ𝑁𝑁 𝑒𝑒𝑝𝑝𝑁𝑁𝑁𝑁𝑝𝑝𝑣𝑣𝑁𝑁𝑝𝑝𝑁𝑁𝑒𝑒𝐶𝐶𝑝𝑝 𝐶𝐶𝑝𝑝 𝑣𝑣 𝑝𝑝𝑝𝑝𝑁𝑁𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝐶𝐶𝑣𝑣𝑁𝑁𝑒𝑒𝐶𝐶𝑖𝑖𝑁𝑁
 

 
 

The analysis involves comparing the cost-effectiveness ratios among alternative interventions with the 
same outcomes. The intervention with the lowest cost per benefit is considered to be the most cost-effective 
intervention among the alternatives. 
 
A DALY is a disability-adjusted life year, which is equivalent to a year of healthy life lost due to a health 
condition. The DALY, developed in 1993 by the World Bank, combines the years of life lost from a disease 
(YLL) and the years of life spent with disability from the disease (YLD). DALYs count the gains from both 
mortality (how many more years of life lost due to premature death are prevented) and morbidity (how many 
years or parts of years of life lost due to disability are prevented). An advantage of the DALY is that it is a 
metric that is recognized and understood by external audiences such as the World Health Organization 
(WHO) and the National Institutes of Health (NIH). It helps to gauge the contribution of individual diseases 
relative to the overall burden of disease by geographic region or health area. Combined with cost data, 
DALYs allow for estimating and comparing the cost-effectiveness of scaling up nutrition interventions in 
different countries. 
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A discount rate refers to a rate of interest used to determine the current value of future cash flows. The 
concept of the time value of money suggests that income earned in the present is worth more than the 
same amount of income earned in the future because of its earning potential. A higher discount rate reflects 
higher losses to potential benefits from alternative investments in capital. A higher discount rate may also 
reflect a greater risk premium of the intervention. 
 
The internal rate of return is the discount rate that produces a net present value of cash flows equal to 
zero. An intervention has a non-negative net present value when the internal rate of return equals or 
exceeds the appropriate discount rate. Interventions yielding higher internal rates of return than alternatives 
tend to be considered more desirable than the alternatives. 
 
The Lives Saved Tool (LiST) is an estimation tool that translates measured coverage changes into 
estimates of mortality reduction and cases of childhood stunting averted. LiST is used to project how 
increasing intervention coverage would impact child and maternal survival. It is part of an integrated set of 
tools that comprise the Spectrum policy modeling system. 
 
Monitoring and evaluation (M&E), operations research, and technical support for program delivery 
are all elements of cost-effective and efficient program implementation. Monitoring involves checking 
progress against plans through the systematic and routine collection of information from projects and 
programs in order to learn from experience to improve practices and activities in the future, to ensure 
internal and external accountability of the resources used and the results obtained, and to make informed 
decisions on the future of the intervention. Monitoring is a periodically recurring task. Evaluation is the 
assessing, as systematically and objectively as possible, of a completed project or intervention (or a phase 
of an ongoing project). Operations research aims to inform the program designers about ways to deliver 
interventions more effectively and efficiently. Technical support entails ensuring that training, support, and 
maintenance for the physical elements of the intervention are available. In this costing exercise we allocate 
2 percent of total intervention costs for M&E, operations research, and technical support. 
 
Nutrition-sensitive interventions are those that have an indirect impact on nutrition and are delivered 
through sectors other than health such as the agriculture, education, and water, sanitation, and hygiene 
sectors. Examples include biofortification of food crops, conditional cash transfers, and water and sanitation 
infrastructure improvements. 
 
Nutrition-specific interventions are those that address the immediate determinants of child nutrition, such 
as adequate food and nutrition intake, feeding and caregiving practices, and treating disease. Examples 
include promotion of good infant and young child nutrition, micronutrient supplementation, and deworming. 
 
Sensitivity analysis is a technique that evaluates the robustness of findings when key variables change. 
It helps to identify the variables with the greatest and least influence on the outcomes of the intervention, 
and it may involve adjusting the values of a variable to observe the impact of the variable on the outcome. 
 
Stunting is an anthropometric measure of low height-for-age. It is an indicator of chronic undernutrition and 
is the result of prolonged food deprivation and/or disease or illness. It is measured in terms of Z-score (or 
standard deviation score; see definition below); a child is considered stunted with a height-for-age Z-score 
of −2 or lower. 
 
Underweight is an anthropometric measure of low weight-for-age. It is used as a composite indicator to 
reflect both acute and chronic undernutrition, although it cannot distinguish between them. It is measured 
in terms of Z-score (or standard deviation score; see definition below); a child is considered underweight 
with a weight-for-age Z-score of −2 or lower. 
 
Wasting is an anthropometric indicator of low weight-for-height. It is an indicator of acute undernutrition 
and the result of more recent food deprivation or illness. It is measured in terms of Z-score (or standard 
deviation score; see definition below). A child with a weight-for-height Z-score of −2 or lower is considered 
wasted. 
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EXECUTIVE SUMMARY 

 
The overall objective of this paper is to provide technical assistance to the Government of Kenya for the 
implementation of its nutrition policy and programs. It provides the Government of Kenya with the tools 
needed to leverage adequate domestic resources as well as from development partners in support of 
implementing the nutrition scale-up plan. The executive summary, written for policy makers, highlights the 
main findings and discusses the implications for nutrition policy in Kenya. The remainder of the report is 
more technical in nature and is written for a broader audience, including planners and programmers. The 
analysis is expected to bring evidence of the potential for impact and allocative efficiency for Kenya’s 
nutrition programming.  
 
The prevalence of chronic undernutrition, as measured by stunting in children under five, was 26 percent 
in 2014 and, although a decline from 35 percent in 2008–09, it nevertheless represents a heavy burden of 
undernutrition in Kenya. Micronutrient deficiencies (hidden hunger) are also prevalent, with high rates of 
vitamin A deficiency and anemia. There is wide geographical disparity in stunting rates in the country; the 
highest rates are in West Pokot and Kitui, which had stunting rates above 45 percent in 2014. 
 
Malnutrition, particularly in very young children, leads to increased mortality, increased illness, and longer-
term adverse effects on cognitive abilities and schooling outcomes, thereby producing irreversible losses 
to human capital that contribute to missed opportunities in economic productivity later in life. Undernutrition 
is responsible for about one-half of under-five child mortality and one-fifth of maternal mortality in developing 
countries (Black et al. 2013). In the longer term, stunting results in a 10 to 17 percent loss in wages. 
Furthermore, Kenya loses over $2.8 billion in GDP annually to vitamin and mineral deficiencies alone (World 
Bank 2011).  

 
At the same time, nutrition interventions are consistently identified as being among the most cost-effective 
development actions, and the costs of scaling up nutrition interventions are modest. Cost-benefit analysis 
shows that nutrition interventions are highly effective (Hoddinott et al. 2013; World Bank 2010, 2012). It is 
estimated that investing in nutrition can increase a country’s gross domestic product (GDP) by at least 3 
percent annually (Horton and Steckel 2013).  
 
This report identifies costs and benefits of key nutrition programs in Kenya and is intended to help guide 
the prioritization of the most cost-effective interventions. The report uses the costing framework established 
by Scaling Up Nutrition: What Will It Cost? (World Bank 2010) and applies it to the Kenyan context. 
Combining costing with estimates of impact (in terms of lives saved, DALYs averted, and cases of stunting 
averted) and cost-effectiveness analysis, the results will aid in priority-setting by identifying the most cost-
effective packages of interventions in situations where financial and human resources are constrained. 
 
We first estimate costs and benefits of implementing 11 high-impact nutrition-specific interventions in 
Kenya. We refer to this as the full coverage scenario, or Scenario 0, and estimate that it would require an 
annual public and donor investment of $76 million. The expected benefits are huge: over 455,000 DALYs 
averted and 5,000 lives saved annually (Summary Table), while some 700,000 cases of stunting among 
children under five would be averted.  
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Summary Table: Annual Additional Costs, Benefits, and Cost-Effectiveness of Key Scenarios to 
Scale Up Nutrition Interventions in Kenya 

Scale-up scenario Annual 
additional public 

and donor 
investment (US$, 

millions) 

Lives 
saved 

DALYs 
averted 

Cost per 
DALY 

averted 
(US$)a 

Full coverage: Scale up all 11 
interventions nationwide (Scenario 0) 

76 5,072  455,026  207 

Scale up 10 cost-effective 
interventionsb nationwide (Scenario 2)   

61 4,283  375,076  181 

Scale up 10 cost-effective 
interventionsb in 37 high burden 
counties (Scenario 3) 

48 3,368  294,966  179 

Note: a. Cost per DALY averted is calculated by dividing all costs, before subtracting household contributions, by the 
number of DALYs averted (see Table 10 in the main text.). 
b. Excludes the public provision of complementary food for the prevention of moderate acute malnutrition. 
 
Given resource constraints, few countries are able to effectively scale up all 11 nutrition-specific 
interventions to full national coverage immediately (Scenario 0). We therefore consider three less costly 
scale-up scenarios for Kenya based on considerations of burden of stunting, potential for impact, costs, 
and capacity for implementation: 
 

• Scenario 1: Scale up by county group 
• Scenario 2: Scale up by intervention 
• Scenario 3: Scale up by county group and intervention 

 
Scenarios 2 and 3 are the most advantageous when considered in terms of cost-effectiveness and resource 
requirements (see the Summary Table). The most cost-effective scenario, Scenario 3, with a cost per DALY 
averted of $179, would scale up 10 cost-effective interventions in 37 counties with stunting rates above 20 
percent and would require $48 million in public resources annually. One intervention – the public provision 
of complementary foods for the prevention of moderate acute malnutrition – is excluded from this scenario 
because it is not nearly as cost-effective as the others. The second most cost-effective scenario, Scenario 
2, would scale up the same interventions nationwide and require an annual public and donor investment of 
$61 million. Although not quite as cost-effective (with a cost per DALY averted of $181), this scenario would 
reach more beneficiaries and therefore reduce more malnutrition. The choice between the two scenarios 
will likely depend on the level of resources that can be leveraged for nutrition. 
 
These costs assume scale-up to full coverage in one year. However, recognizing that a slower, incremental 
scale-up may be more feasible, we also estimate the cost for scaling up selected scenarios over a five-year 
scale-up time frame: to achieve the full coverage scenario would require an estimated $213 million over 
five years, scaling up 10 interventions nationwide would require $171 million over five years, and scaling 
up 10 interventions only in high burden counties would $135 million over five years. 
 
These investments in nutrition could also yield tremendous economic benefits for Kenya. The full scale-up 
annual investment of $76 million also has the potential to increase economic productivity over the 
productive lives of the beneficiaries by $458 million and yield an impressive rate of return on the investment 
of 22 percent. The investment would also yield large net present values of between $2.1 and $7.2 billion, 
depending on the discount rate assumed. The benefit-cost ratio of the investment is 22, which means that 
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every dollar invested in nutrition interventions has the potential to result in up to 22 dollars in economic 
returns.1 
 
These findings provide the government with several cost-effective scenarios for addressing malnutrition in 
Kenya; the most cost-effective would provide 10 nutrition-specific interventions in 37 counties with high 
burden of stunting. The next step will be for the Government of Kenya to incorporate these findings into its 
nutrition strategy and mobilize resources for its implementation. 
 
Even though this report focuses exclusively on nutrition-specific interventions, the causes of malnutrition 
are multisectoral, so the longer-term approach to improving nutrition outcomes must also include nutrition-
sensitive interventions. Thus an important next step will be to identify the most cost-effective nutrition-
sensitive interventions. 
 

PART I – BACKGROUND 
 

COUNTRY CONTEXT 
 
Kenya serves as a major industrial and trade hub in East Africa because of its prime location as an entrance 
to the continent from the east and its borders with five other countries (Figure 1). With almost 225,000 
square miles of terrain, Kenya is home to more than 46 million people, of whom a large proportion is under 
15 years of age (KNBS 2010). Despite being one of the fastest-growing economies in Sub-Saharan Africa 
in recent years (World Bank 2015), an estimated 46 percent of Kenya’s population live below the poverty 
line (World Bank 2016).2 The country relies heavily on agriculture, tourism, and raw materials export as 
sources of income. In 2014, Kenya ranked 147 out of the 187 countries and territories in the Human 
Development Index (UNDP 2015a). Kenya is transitioning from a low- to low-middle-income country, with 
a gross domestic product (GDP) per capita of $1,358 in 2014 (World Bank 2014). The Gini coefficient, a 
measure of income inequality, however, remains high at 48 (UNDP 2015a). 

 
Almost 70 percent of Kenya’s terrain is composed of arid and semi-arid lands (ASAL), partly as a 
consequence of being situated on the equator and partly because of less than adequate rainfall in the 
interior counties. As will be discussed in more detail in the next section, stark geographic differences in 
climate and vegetation have contributed to disparities in poverty and health outcomes, with much of the 
burden of disease falling on populations in ASAL. Following the June 2011 drought in the Horn of Africa 
and subsequent rises in food and fuel prices, Kenya faced significant challenges in ensuring access to food 
for the most affected populations.  

 

 

 

 

 

 

 

 

 

 

                                                 
1 The benefit-cost ratio assumes a conservative 7 percent discount rate of costs and benefits. The benefit-cost ratio 

increases to 42 with an assumed 5 percent discount rate and to 73 with an assumed 3 percent discount rate. 
2 The poverty estimate is from 2005, but is the most recent available. 
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Figure 1. Map of the Republic of Kenya 

 
Source: World Bank Group, internal map, 2012. 
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CHILD HEALTH AND NUTRITIONAL STATUS IN KENYA 
 
Under-five mortality in Kenya has been declining 
steadily since the late 1990s, following nearly a 
decade of stagnation and poor performance for 
both child and infant mortality. Infant mortality 
dropped by almost half between 1998 and 2014, 
from 74 deaths per 1,000 live births to 39 deaths 
per 1,000 live births (KDHS 2014). Child mortality 
also dropped—from 41 deaths per 1,000 live births 
in 1998 to 14 deaths per 1,000 live births in 2014 
(KDHS 2014). These positive signs of progress 
were likely caused, at least in part, to successful 
malaria control efforts and improvements in 
maternal health services, such as increases in the 
proportion of facility-based births. However, 
geographic variations in child mortality persist: in 
2014: Nyanza reported the highest rate of 33 
deaths per 1,000 live births, compared with 4 
deaths per 1,000 live births in the Central region 
(KDHS 2014). In 2013, life expectancy at birth for 
males and females was 60 and 64 years, 
respectively (World Bank 2014).3 
 
Levels of malnutrition—as measured by stunting, 
wasting, and underweight—have decreased over 
time but remain unacceptably high (Figure 2). 
Stunting decreased from 35 percent to 26 percent, 
as seen from the Kenya Demographic Health 
Survey (KDHS) 2008–09 and the KDHS 2014, 
although Kenya has not yet attained the National 
Nutrition Action Plan 2012–2017 (NNAP) target of 
16 percent by 2018. Furthermore, national 
averages mask wide variation in stunting 
prevalence across counties, ranging from 15.1 
percent in Nyeri to 45.9 percent in West 
Pokot(KDHS 2014). Also noteworthy is that 
although the rates are highest in rural areas, the 
absolute number of stunted children is greater in 
urban areas, particularly in Nairobi. Kenya has 
higher rates of stunting than some peer countries 
(Figure 3). Wasting also decreased from 7 to 4 
percent in this same time period, but also with wide 
geographic variation from 0.2 in Siaya to 22.9 
percent in Turkana. In 2014, Kenya successfully 
attained the Millennium Development Goal target 
of decreasing underweight prevalence to 11 
percent, with a change of 5 percentage points over 
six years.  
 
 
 

                                                 
3 We report child mortality by region because data are not available at the county level. 

Box: The Importance of Investing in Nutrition 
 
Every year, malnutrition claims the lives of 3 million 
children under age five and costs the global economy 
billions of dollars in lost productivity and health care 
costs. Yet these losses are almost entirely 
preventable. A large body of scientific evidence shows 
that investments in early childhood nutrition programs 
has the potential to save lives, help millions of children 
develop fully and thrive, and deliver greater economic 
prosperity. 

 
Because the detrimental effects of malnutrition that 
occur in the 1,000 day window from a woman’s 
pregnancy to her child’s second birthday are 
essentially irreversible, it is critical to focus nutrition 
interventions on pregnant mothers and children under 
two  (Black et al. 2008, 2013; World Bank 2006). The 
rates of return from nutrition investments are highest 
for programs targeting the earliest years of life 
(Heckman and Masterov 2004). 
 
Sources: Martorell et al. 2010 for schooling; Hoddinott et al 2011 
for earnings; Hoddinott et al 2008 for poverty and Horton and 
Seckel 2013 for economy. 

 
 

SCHOOLING: Early nutrition 
programs can increase school 
completion by one year

EARNINGS: Early nutrition 
programs can raise adult 
wages by 5-50%

POVERTY: Children who 
escape stunting are 33% 
more likely to escape 
poverty as adults

ECONOMY: Reductions in 
stunting can increase GDP by 
4-11% in Asia & Africa
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Figure 2. Stunting, Wasting, and Underweight Ratios in Kenya, 2003–2014 

 
Source: KDHS 2003, 2008–09, 2014. 

 
 

Figure 3. Prevalence of Stunting and GNI per Capita, Kenya and Selected Peer Countries 
 

 
Source: World Bank 2014. 
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Note: Triangle is Kenya; circles are peer countries. 
 
 
There is some association between stunting and poverty in Kenya. At the geographic level, most (but not 
all) of the counties with very high stunting rates also have the highest poverty rates but not all the counties 
with highest poverty rates also have the highest stunting rates, indicating a less than perfect association 
(Figure 4). When stratified by household wealth, the prevalence of stunting in the poorest quintile is two 
and a half times higher than it is for the richest quintile in Kenya (Figure 5). About 36 percent of children 
under five years of age in the lowest wealth quintile are stunted. Although stunting rates in the two wealthiest 
quintiles are lower than that for the poorest quintile, they remain unacceptably high, at 14 percent and 21 
percent, demonstrating that poverty alone does not cause malnutrition. Other factors, such as the burden 
of disease, access to adequate sanitation, food diversity and optimal feeding and caregiving practices, also 
affect levels of stunting (Smith and Haddad 2015). 
 
 
 

Figure 4. Poverty and Stunting Rates by County, 2014 
 

 
 
 

Sources: Poverty data from KNBS 2012; stunting data from KDHS 2014. 
Note: For poverty, counties were allocated into quintiles for each indicator, with darker shading representing higher rates of poverty. 
For stunting, dark blue shading represents stunting rates of 30 percent or higher; medium blue 20–29 percent, and light blue 
stunting rates below 20 percent. 
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Figure 5. Wealth Inequities in Child Undernutrition in Kenya, 2008–09 and 2014 
 

 
 
Source: KDHS 2008–09, 2014 (figures based on the WHO Child Growth Standards). 
 
Acute malnutrition, as measured by wasting, affects 4 percent of Kenyan children, and almost 1 percent 
are severely wasted.4 Wasting levels are highest in age groups 6–8 months and 9–11 months, at 7 percent, 
consistent with the age at which complementary foods can be introduced. Although wasting is present 
across all income levels, it is most pronounced within the lowest wealth quintile group (7.3 percent) and 
among children of mothers with no schooling (10.2 percent). Geographically, wasting tends to be 
concentrated in the northern counties, where levels range from 11 percent to 23 percent. (See Figure 8 
below.) 
 
Eleven percent of Kenyan children are underweight, with 2 percent classified as severely underweight. 
Underweight, measured by children whose weight for age is below minus two standard deviations (−2SD) 
of the reference population, reflects the effects of both acute and chronic malnutrition. Peak levels of 
underweight are found among children aged 24–35 months. A higher percentage of children in rural areas 
than urban ones are underweight, at 13 percent compared to 7 percent; and boys are slightly more affected 
than girls (12 percent compared to 10 percent, respectively). More than 25 percent of children in three 
counties (Samburu, Turkana and West Pokot) of the Rift Valley region, and one county (Marsabit) in the 
Eastern region are underweight. 
 
Micronutrient deficiencies in pregnant women and young children persist, although some information on 
the extent of these deficiencies is outdated.5 A 2010 Kenya malaria indicator survey (KMIS) reported 
approximately 41 percent of children 6-59 months were moderately anemic and 5 percent were severely 
anemic (Kenya 2011c), which is a drop from 69 percent reported in 1999. At the same time, micronutrient 

                                                 
4 In this analysis we assume that wasting includes edema/kwashiorkor, which is predominantly seen  in urban slums and along the 

coast and rare in the ASAL. 
5 Based on a 1999 survey, vitamin A deficiency was 84.4 percent among preschool children and 17.3 percent in pregnant women 

(WHO 2009). In the same survey (1999), anemia prevalence was 69 percent and 55.1 percent among preschool children and 
pregnant women respectively (WHO 2008). However, a national micronutrient study was conducted in 2011 and is due to be 
released in 2016. 
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supplementation program coverage expanded between 2008-9 and 2014. Regarding iron supplementation 
(Figure 6), in 2014 only 8 percent of women took iron tablets for 90 or more days during their last pregnancy; 
this share was up from 3 percent in 2008–09. In addition, the share of women who received no iron 
supplementation was 30 percent in 2014 and has remained constant since 2008–09. Since low iron intake 
has adverse effects for both mother and child, including the risk of preterm delivery and low birth weight, 
providing routine iron folate supplementation may decrease this burden (Allen 2000) as is recommended 
in the national nutrition action plan (NNAP). There was also a large increase in the proportion of children 
receiving vitamin A supplements: from 30 percent in 2008–09 to 72 percent in 2014 (KDHS 2014). The 
proportion increases with the mother’s increasing education and greater household wealth. Fifty-four 
percent of postpartum women received vitamin A supplementation in 2014, as compared to 46 percent in 
2008–09 (Figure 7).  
 
 

Figure 6. Iron Supplementation during Pregnancy 2014 
 

 
 

Source: KHDS 2014. 
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Figure 7. Vitamin A supplementation in Kenya, 2008-09 and 2014 

 
Sources: KDHS 2008-09 and 2014 

 
Although progress is reducing malnutrition been made, Kenya now faces a double burden of malnutrition: 
continued high rates of undernutrition coupled with increasing rates of obesity. In 2015, 27 percent of 
Kenyans were either overweight or obese with the percentage being significantly higher in women (37.5 
percent) than men (17.5 percent) (KNBS 2016). The same survey also highlighted the increasing rates of 
non-communicable diseases in Kenya. The 2014 KHDS reported approximately 7.2 percent of preschool 
children were overweight or obese. 
 
Kenya has seen gains in recent years in both immediate and underlying factors affecting nutritional status, 
although more progress is needed. For example, breastfeeding and the appropriate introduction of 
complementary foods are important determinants of the nutritional status of children, particularly among 
children under the age of two years. The proportion of children younger than 6 months who are breastfed 
exclusively has increased dramatically—from 32 percent reported in the KDHS 2008–09 to 61 percent in 
2014. However, the transition to solid foods beyond 6 months is less positive. In Kenya, only about two in 
ten (22 percent) children aged 6 to 23 months consume a “minimum acceptable diet,” which means 
consumption breastmilk or milk products, adequate diet diversity and appropriate meal frequency for the 
child’s age (KDHS 2014). 
 
Citizens living in ASAL counties generally have poorer nutritional status (Figure 8). Differences in wasting 
between arid and non-arid counties are the most striking: arid counties have an average wasting prevalence 
of 10.0 percent, compared to 3.4 percent and 2.3 percent for semi-arid and non-ASAL counties, 
respectively. To a lesser extent, underweight prevalence also varies by type of terrain averaging 17 percent 
in ASAL, 10 percent in semi-arid, and 7 percent in non-ASAL counties (KDHS 2014). 
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Figure 8. Arid and Semi-Arid Areas 
 

 
 
Source: Data for ASAL from Kenya 2011b; data for stunting and wasting come from KHDS 2014. 
Note: ASAL and non-ASAL counties: Nine arid counties are shown in dark red, 14 semi-arid counties in medium red, and 
24 non-ASAL counties in light red. 
Severe Stunting Rate: Dark red (>10.4 percent), medium dark red (7.5–0.3percent), medium light red (6.3–7.4 percent), 
lightest red (<6.2 percent) 
Wasting Rate: Dark red (>5.8 percent), medium dark red (4.0–5.7 percent), medium light red (2.4–3.9 percent), lightest 
red (<2.3 percent). 
 

 
 

NATIONAL AND PARTNER EFFORTS TO ADDRESS MALNUTRITION IN KENYA 
 
Kenya joined the Scaling Up Nutrition (SUN) Movement in August 2012 and quickly codified its approach 
to nutrition in the NNAP (Kenya, Ministry of Public Health and Sanitation 2012). The plan adopted 11 high-
impact interventions drawn from the 2008 and 2013 Lancet series and other relevant analyses, including 
from the World Bank. The NNAP provides the main governing framework for nutrition in Kenya, and it is 
supplemented by: 
 

1. The National Food and Nutrition Security Policy (FNSP) 2011, which has three objectives: to 
achieve adequate nutrition for the optimum health of all Kenyans; to increase the quantity and 
quality of food available, accessible, and affordable to all Kenyans at all times; and to protect 
vulnerable populations using innovative and cost-effective safety nets linked to long-term 
development (Kenya 2011a). 

2. Legislative actions, including a set of laws passed in 2012 on the mandatory fortification of cereal 
flours and vegetable oils and on breastmilk substitution regulation and control. 

3. The Common Programme Framework for Ending Drought Emergencies (EDE), which seeks to 
reduce vulnerability to droughts and emergencies in the 23 arid and semi-arid counties in the ASAL. 
The EDE identifies nutrition as key to building resilience and reducing vulnerability to future 
droughts (Kenya 2012). 

4. The Agricultural Sector Development Strategy (ASDS), which aims to achieve a 7 percent growth 
rate in the agricultural sector between 2013 and 2017. The related ASDS Medium-Term Investment 
Plan contains a number of references to food and nutrition security and earmarks roughly 4 percent 
of the total budget to the FNSP (Kenya 2010b). 
 

The country’s devolution of administrative and governance structures and of political power from the 
national and provincial levels to the 47 counties has reduced the national government’s ability to advance 
the aims of its FNSP. It has also made it more difficult to enforce the legislative actions taken in 2012.  
 

Turkana

Marsabit

Mandera

Wajir
West Pokot

Samburu

Isiolo

Baringo
Elgeyo-Marakwet

Trans Nzoia

Bungoma

Garissa

Uasin Gishu
Kakamega LaikipiaBusia

MeruNandi

Siaya

Nakuru

Vihiga

Nyandarua
Tharaka-NithiKerichoKisumu

Nyeri

Tana RiverKitui

KirinyagaEmbuHoma Bay
BometNyamira

Narok

Kisii Murang'a
Migori Kiambu

Machakos

Kajiado

Nairobi

Makueni
Lamu

Kilifi

Taita-Taveta

Kwale
MombasaNon-ASAL (24 counties)  

Semi-Arid (14 counties)  
Arid (9 counties)  

ASAL and Non-ASAL Counties 

Turkana

Marsabit

Mandera

Wajir
West Pokot

Samburu

Isiolo

Baringo
Elgeyo-Marakwet

Trans Nzoia

Bungoma

Garissa

Uasin Gishu
Kakamega LaikipiaBusia

MeruNandi

Siaya

Nakuru

Vihiga

Nyandarua
Tharaka-NithiKerichoKisumu

Nyeri

Tana RiverKitui

KirinyagaEmbuHoma Bay
BometNyamira

Narok

Kisii Murang'a
Migori Kiambu

Machakos

Kajiado

Nairobi

Makueni
Lamu

Kilifi

Taita-Taveta

Kwale
Mombasa

Severe Stunting Rate  
 3.7 - 6.2 %
 6.3 - 7.4 %
 7.5 - 10.3 %
 10.4 - 19 %

Severe Stunting Rate 

Turkana

Marsabit

Mandera

Wajir
West Pokot

Samburu

Isiolo

Baringo
Elgeyo-Marakwet

Trans Nzoia

Bungoma

Garissa

Uasin Gishu
Kakamega LaikipiaBusia

MeruNandi

Siaya

Nakuru

Vihiga

Nyandarua
Tharaka-NithiKerichoKisumu

Nyeri

Tana RiverKitui

KirinyagaEmbuHoma Bay
BometNyamira

Narok

Kisii Murang'a
Migori Kiambu

Machakos

Kajiado

Nairobi

Makueni
Lamu

Kilifi

Taita-Taveta

Kwale
Mombasa

Wasting Rate
 0.2 - 2.3 %
 2.4 - 3.9 %
 4.0 - 5.7 %
 5.8 - 22.9 %

Wasting Rate 



10 

Oversight of the NNAP lies with the Nutrition Inter-Agency Coordinating Committee, which is chaired by the 
Ministry of Health. This arrangement has made it possible to ensure good interagency coordination for 
nutrition-specific interventions, but not for nutrition-sensitive ones. The Ministry of Health requested more 
ministries to nominate a nutrition focal point to address this deficiency, and to support the Government 
Scaling up Nutrition Network which intends to be cross ministerial but so far this has not resulted in 
significantly more engagement on the part of the other line ministries. 
 
External assistance for nutrition comes from a wide range of bilateral and multilateral donors, including the 
Department for International Development (DFID), the European Union (EU), the United States Agency for 
International Development (USAID), and others. The types of programs are wide ranging and encompass 
both nutrition-specific and nutrition-sensitive interventions. In the past, external support for nutrition-specific 
interventions was focused on emergencies or humanitarian assistance, including assistance for refugees, 
and was targeted to ASAL areas.  The $30 million IDA grant from the World Bank for the Horn of Africa 
Emergency Health and Nutrition Project supported treatment and prevention of acute malnutrition among 
children and promotion of good nutrition for pregnant and lactating women, with a geographic focus on 
ASAL counties. A 2013 IDA credit of $41 million for the Health Sector Support Project supports expanded 
essential nutrition services such as antenatal checkups during pregnancy to 20 ASAL counties, where 
access to quality health services is generally weak 
 
Recent support from the EU, UKAID and USAID include a more development-focused, multi-year approach, 
with a system strengthening focus. This shift in approach is based on the learning from 2008 when, with 
UNICEF’s support, a move was made to integrate the package of nutrition interventions into the Maternal 
and Child Health Program from parallel NGO led programs. More recently this has evolved to include a risk 
informed angle which allows the health systems to scale up and down as needed during times of crisis 
when caseloads of acutely malnourished children increase. Other recent successful integration efforts by 
the MoH supported by UNICEF have included essential nutrition commodities into the MoH led supply chain 
and nutrition information into the national early warning systems. 
 
Nutrition-sensitive interventions reflect a range of programs that address the underlying determinants of 
malnutrition especially within vulnerable populations, often adopting an integrated approach. These may 
include programs as diverse as agriculture and food security, social protection, early childhood 
development, women’s empowerment, health and family planning, and so on. Donors have continued to 
prioritize the ASAL areas for nutrition-sensitive as well as nutrition-specific programs by a wide margin.  
 
The EU Delegation and the German Development Cooperation (GIZ) are working to improve nutrition by 
investing in the agricultural sector. In addition to funding maternal and child health nutrition programs, the 
EU’s agriculture and rural development projects funded under the Strengthening Horn of Africa Resilience 
to Emergencies (SHARE) have promoted food security and livelihoods in both ASAL and non-ASAL areas. 
GIZ is supporting food security programs in northern and western Kenya during the period 2014–16. The 
food security and drought resilience program is not only focused on implementing sectoral reforms in two 
counties (Marsabit and Turkana), but is also investing in technology transfer and training. In other counties, 
GIZ seeks to promote food security by improving agricultural productivity with a focus on irrigation and 
intensifying small-scale production systems. 
 
Part of the U.S. Government’s Feed the Future Initiative, “Resilience and Economic Growth in Arid Lands 
– Improving Resilience,” is reducing hunger and poverty, increasing resilience and social stability, and 
building a foundation for economic growth among pastoral communities in Kenya’s ASALs. It unites 
humanitarian and development assistance to build resilience and expand economic opportunities in the arid 
lands through disaster risk and conflict reduction, natural resource management, and strengthening of 
livestock and other sectors. 
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PART II – COSTED SCALE-UP SCENARIOS: RATIONALE, 
OBJECTIVES, METHODOLOGY, AND RESULTS 

 
The overall objective of this cost-effectiveness analysis is to support the Government of Kenya in 
developing a costed scale-up plan for nutrition. It will provide the government with the tools it needs to 
leverage adequate resources from its domestic resources, as well as from development partners, in support 
of the costed scale-up plan. Within this context, the objectives of this analysis are as follows: 
 

• To estimate scale-up costs in Kenya for a set of well-proven nutrition-specific interventions that 
have the potential to be scaled up through tested delivery mechanisms 

• To conduct a basic economic analysis to calculate the potential benefits and cost-effectiveness 
associated with the proposed scale-up 

• To propose a series of scenarios for a costed scale-up plan that rolls out this package of nutrition-
specific interventions in phases, based on considerations of impact, geography, implementation 
capacity, and cost. 

 
Although the economic arguments for increasing investments in nutrition are sound, one of the first 
questions raised by key decision makers in any country is “How much will it cost?” In 2010 the World Bank 
spearheaded a study called Scaling Up Nutrition: What Will It Cost? to answer that question at the global 
level. The analysis estimated the level of global financing required to scale up evidence-based nutrition-
specific interventions in 36 countries that account for 90 percent of the world’s stunting burden and 32 
smaller countries that also have a high prevalence of undernutrition. The results of the study highlighted 
the global financing gap, underscored the importance of investing in nutrition at the global level, and laid 
out a methodology for estimating the costs of nutrition-specific interventions. However, these global 
estimates neither captured the nuances and context in each country, nor contextualized the estimates to 
every individual country’s policy and capacity setting or its fiscal constraints. This report builds on the early 
work to address this gap and contextualize the cost estimates for Kenya. 
 
The multisectoral approach requires nutrition-sensitive approaches or interventions that can be delivered 
through other sectors. However, a full assessment of nutrition-sensitive approach is beyond the scope of 
this report. 
 
 

SCOPE OF THE ANALYSIS AND DESCRIPTION OF THE INTERVENTIONS 
 
The analysis presents estimated costs and benefits for the set of 11 nutrition-specific interventions that 
have strong evidence of impact and were included in the World Bank’s Scaling Up Nutrition report (2010) 
and are delivered primarily through the health sector. They are a modified package of the interventions 
included in the 2008 and 2013 Lancet series on Maternal and Child Undernutrition, tailored to the Kenyan 
context. These 11 interventions are based on current scientific evidence and there is general consensus 
from the global community about their impact. Some interventions—such as deworming and iron-
fortification of staple foods—that were included in the 2008 Lancet series but not listed in the 2013 Lancet 
series are included here because they remain relevant to Kenya. Others—such as calcium supplementation 
for women and prophylactic zinc supplementation—are excluded because delivery mechanisms are not 
available in client countries, including Kenya, and/or there are no clear World Health Organization (WHO) 
protocols or guidelines for large-scale programming. The interventions are also in line with the key 
interventions identified in (1) Kenya’s National Food and Nutrition Security Policy; (2) the multisectoral 
stakeholders’ consultation workshop that took place in November 2014; and (3) the “minimum package” or 
priority interventions to be scaled up with the support of the SUN Fund. Generally speaking, there is a lack 
of standard protocol for the management and/or treatment of moderate acute malnutrition. In this report we 
use the phrase management of moderate acute malnutrition because it most accurately reflects the 
protocols used in Kenya. The interventions and the associated target population are specified in Table 1. 
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Table 1. Nutrition-Specific Interventions Delivered Primarily through Health Sector 

Intervention Description Target 
population 

1.  Promotion of good 
infant and young child 
nutrition and hygiene 
practices 

Behavior change communication focusing 
on promotion of exclusive breastfeeding, 
promotion of complementary feeding; and 
promotion of safe water, hygiene and 
sanitation and growth promotion 

Children 0–23 months of 
age 
 

2.  Vitamin A 
supplementation 

Semi-annual doses given through Child 
Health Weeks 

Children 6–59 months of 
age 

3.  Therapeutic zinc 
supplementation with ORS 

For each episode of diarrhea, children are 
given a 10-14 day course of oral zinc with 
ORS 

Children 6–59 months of 
age 

4.  Multiple micronutrient 
powders for children 

For in-home fortification of complementary 
food; assumed to cover at least 50% of the 
iron needs, hence a pack of 30 sachets 
every other month. 

Children 6–23 months of 
age  

5.  Deworming Two rounds of treatment per year given 
through Child Health Weeks 

Children 12–59 months 
of age  

6.  Iron-folic acid 
supplementation 

Iron-folic acid supplementation during 
pregnancy 

Pregnant women  

7.  Iron fortification of 
staple foods 

Fortification of maize flour with iron General population 

8.  Salt iodization Iodization of centrally processed salt General population 
9.  Public provision of 
complementary food for the 
prevention of moderate 
acute malnutrition 

For children living in poverty, provision of a 
small amount of nutrient-dense 
complementary food (CSB+ 200gr) for the 
prevention of moderate malnutrition 
(moderate acute malnutrition and/or 
moderate stunting)  

Incidence (estimated as 
twice the prevalence) of 
underweight (WAZ < −2) 
among children 6–23 
months of age; 
intervention is limited to 
poor children 

10.  Treatment of severe 
acute malnutrition  

For children who meet the clinical criteria, 
treatment with amoxicillin, albendazole, 
vitamin A, supplementation and ready-to-
use therapeutic food  

Incidence (estimated as 
twice the prevalence) of 
severe wasting (WHZ < 
−3) among children 6–
59 months of age 

11.  Management of 
moderate acute 
malnutrition  

For children who meet the clinical criteria, 
provision of a small amount of nutrient-
dense complementary food (CSB+ 200gr)  

Incidence (estimated as 
twice the prevalence) of 
moderate acute wasting 
(between WHZ < −2 and 
WHZ < −3) among 
children 6–23 months of 
age 

Note: CSB = corn-soya-blend, also known as SuperCereal, which are fortified cereal legume flours; ORS = oral rehydration solution; 
WHZ = weight-for-height Z-score. 

 
ESTIMATION OF TARGET POPULATION SIZES, CURRENT COVERAGE LEVELS, AND UNIT COSTS 

 
Target population estimates are based primarily on demographic data obtained from the 2009 Kenyan 
Population and Housing Census. The prevalence of child stunting (height-for-age Z-score < −2), 
underweight (weight-for-age Z-score < −2), and severe wasting (weight-for-height Z-score < −3) among 
children under five years of age in each province were obtained from the KDHS 2014. (See Appendix 1 for 
population totals and stunting and wasting rates by county.) 
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Current coverage levels for promotion of good infant and young child nutrition and hygiene practices, 
multiple micronutrient powders for children to fortify homemade complementary food, and public provision 
of complementary food for the prevention of moderate acute malnutrition were set to 0 percent because 
interventions were not being implemented, coverage was very minimal, or reliable data were not available. 
Coverage data for vitamin A supplementation, zinc supplementation with ORS, deworming, iron-folic acid 
supplements for pregnant women, and households consuming adequately iodized salt were obtained from 
the KDHS 2014. Coverage data on fortified foods in Kenya was obtained from the Global Alliance for 
Improved Nutrition (GAIN 2015). Finally, coverage of treatment of severe acute malnutrition was obtained 
from the Kenya National CMAM Coverage Workshop Report and National Action Plan, 2014 (Coverage 
Monitoring Network, UNICEF, and Global Nutrition Cluster 2014). The estimates of the current incidence of 
severe acute malnutrition and moderate acute malnutrition, were also obtained from the 2014 KDHS. 
 
Full coverage is defined as 100 percent of the target population for all interventions except for treatment of 
moderate and severe acute malnutrition, for which full coverage is assumed to be 80 percent. This definition 
is consistent with the methodology used in World Bank’s Scaling Up Nutrition report (2010), and is based 
on the reality that few community-based treatment programs have successfully achieved more than 80 
percent coverage at scale. Table 2 shows current and additional coverage needed for each intervention. 
 

Table 2: Current coverage and additional coverage needed to reach full coverage 
Intervention Current 

coverage (% 
of total target 
population) 

Additional 
coverage (%) 

needed to 
reach full 
coverage 

Full Coverage* 
(% of total 

target 
population) 

1.  Promotion of good infant and young child nutrition 
and hygiene practices 

– 100 100 

2.  Vitamin A supplementation 71.7 28.3 100 
3.  Therapeutic zinc supplementation with ORS 7.5 92.5 100 
4.  Multiple micronutrient powders for children – 100 100 
5.  Deworming 50.8 49.2 100 
6.  Iron-folic acid supplementation 7.5 92.5 100 
7.  Iron fortification of staple foods 57.6 42.4 100 
8.  Salt iodization 99.5 0.5 100 
9.  Public provision of complementary food for the 
prevention of moderate acute malnutrition 

0 100 100 

10.  Treatment of severe acute malnutrition       28 52 80 
11.  Management of moderate acute malnutrition 22 58 80 

Note: — = not available  
*Full coverage is defined as 100 percent of the target population for all interventions except for treatment of severe acute 
malnutrition and the management of moderate acute malnutrition, for which full coverage is assumed to be 80 percent. 
 
Whenever possible, the unit costs of the nutrition-specific interventions were estimated using programmatic 
data provided in a reference report prepared by UNICEF Costing of Kenya High Impact Nutrition 
Interventions (2015). Unit costs included direct supply and input costs, as well as transportation costs and 
time costs of medical personnel involved in the delivery of the nutrition interventions. The estimated unit 
costs and the delivery platforms are listed in Table 3. A complete index of data sources and relevant 
assumptions for these interventions is provided in Appendix 2. 
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Table 3. Unit Costs and Delivery Platforms Used to Estimate Nutrition-Specific Intervention 
Costs 

Intervention Unit cost 
(US$ per beneficiary 

per year) 

Costed delivery platform 

1. Promotion of good infant and young child 
nutrition and hygiene practices (children) 

$6.90 Community nutrition programs 

2. Vitamin A supplementation (children) $0.44 Child Health Weeks 
3. Therapeutic zinc supplementation with ORS 
(children) 

$1.34 Primary health care and 
community nutrition program 

4. Multiple micronutrient powders for children 
(children) 

$2.00 Community nutrition programs 

5. Deworming (children) $0.33 Child Health Weeks 
6. Iron-folic acid supplementation for pregnant 
women 

$2.26 Primary health care and 
community nutrition programs 

7. Iron fortification of staple foods (general 
population) 

$0.50 Market-based delivery system 

8. Salt iodization (general population) $0.25 Market-based delivery system 
9. Public provision of complementary food for 
prevention of moderate acute malnutrition 
(children) 

$47.99 Community nutrition programs 

10. Treatment of severe acute malnutrition 
(children) 

ASAL: $83.32 
non-ASAL:$37.09*  

Outpatient primary health care  

11. Management of moderate acute malnutrition 
(children) 

$47.99 Outpatient primary health care 

Note: ASAL = arid and semi-arid lands; ORS = oral rehydration solution. All unit costs are specific to Kenya and come from the Costing 
of Kenya High Impact Nutrition Interventions reference report prepared by UNICEF (2015). 
*Differences in unit cost between ASAL and non-ASAL counties reflect differences in the treatment protocol currently used—
specifically, in the average duration of the treatment 

 
The program experience methodology employed in the Scaling Up Nutrition report (World Bank 2010) is 
used for calculating the cost of scaling up in Kenya. This approach generates unit cost data that capture all 
aspects of service delivery—including the costs of commodities, transportation and storage, personnel, 
training, supervision, monitoring and evaluation (M&E), relevant overhead, wastage, and so on for each 
intervention—from actual programs that are already in operation in Kenya, and considers the context in 
which they are delivered. Another commonly used method is the ingredients approach, in which selected 
activities are bundled into appropriate delivery packages (such as the number of visits to a health center; 
see Bhutta et al. 2013, for example). Although the program experience approach tends to yield cost 
estimates that are higher than the ingredients approach, the estimates more accurately reflect real 
programmatic experience, including inefficiencies in service delivery. It should be noted, however, that the 
calculated costs are reported in financial or budgetary terms. They do not capture the full social resource 
requirements, which account for the opportunity costs of the time committed by beneficiaries accessing the 
services. 
 
We calculate the annual public and donor investment required to scale up the interventions as follows: 

 
𝑌𝑌 = (𝑥𝑥1 + 𝑥𝑥2) − 𝑥𝑥3 

 
where: 
 

Y = annual public and donor investment required to scale up to full coverage6 
𝑥𝑥1= additional total direct cost to scale up to full coverage 
𝑥𝑥2= additional cost for capacity development, M&E, and technical assistance 
𝑥𝑥3= cost covered by households living above the poverty line for selected interventions 

                                                 
6 Full coverage is defined as 100 percent of the target population for all interventions except for community-based 

treatment of severe and moderate acute malnutrition, for which full coverage is assumed to be 80 percent. 
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Following the method used in the global report Scaling Up Nutrition (World Bank 2010), the costs for 
overhead (represented by 𝑥𝑥2) are assumed to be 9 percent of the total cost for capacity development 
(including, for example, information management, program coordination, and advocacy) and 2 percent of 
the total cost for M&E and technical assistance. The analysis assumes that households above the poverty 
line could cover their own cost of iron fortification, multiple micronutrient powders, salt iodization, and 
complementary food from private resources and so these costs are deducted from the total (represented 
by 𝑥𝑥3). The increased program coverage is calculated by subtracting the current coverage rate from full 
coverage and multiplying this difference by the size of the target population for each intervention. Appendix 
3 describes the methodology in detail. 
 
The expected benefits from scaling up nutrition interventions are calculated in terms of (1) DALYs averted, 
(2) number of lives saved, (3) cases of childhood stunting averted, and (4) increased program coverage. 
To calculate the number of DALYs averted, we use the method employed by Black et al. (2008) to estimate 
the averted morbidity and mortality from scaling up different nutrition interventions. The method uses 
population attributable fractions (PAF) based on the comparative risk assessment project (Ezzati et al. 
2002; Ezzati et al. 2004) to estimate the burden of infectious diseases attributable to different forms of 
undernutrition using most recent Global Burden of Disease Study (IHME 2010). DALY estimates in this 
study are neither discounted nor age-weighted, in line with the methodology used in the Global Burden of 
Disease Study and the WHO Global Health Estimates (2012). Appendix 4 describes the methodology for 
estimating DALYs. The projected number of lives saved and cases of childhood stunting averted are 
calculated using the Lives Saved Tool (LiST), which translates measured coverage changes into estimates 
of mortality reduction and changes in the prevalence of under-five stunting. Because of methodological 
limitations of LiST, the number of DALYs averted is based on seven interventions,7 the number of lives 
saved is based on six interventions, 8 and cases of childhood stunting averted is based on three 
interventions.9 As such, our estimates are likely to underestimate the number of DALYs averted, lives saved 
and cases of childhood stunting averted.  
 
The measures for the cost-effectiveness of nutrition-specific interventions are calculated in terms of cost 
per DALY averted, cost per life saved, and cost per case of stunting averted. Estimates of benefits were 
combined with information on total costs (direct costs plus capacity development, M&E and technical 
assistance) to produce the cost-effectiveness measures for each intervention as well as for the overall 
package of interventions. The evaluation of the cost-effectiveness ratio in terms of DALYs averted is based 
on the categorization used by WHO-CHOICE (Choosing Interventions that are Cost-Effective):10 an 
intervention is considered to be “very cost-effective” if the range for the cost per DALY averted is less than 
GDP per capita;11 it is considered to be “cost-effective” if it is between one and three times GDP per capita; 
and it is considered “not cost-effective” if it exceeds three times GDP per capita (WHO 2014a). 
 
The cost-benefit analysis is based on the estimated economic value of the benefits attributable to nutrition-
specific interventions. In order to arrive at a dollar value for the impact on mortality and morbidity of a five-
year scale-up plan, we use estimates of the number of lives saved and the reduction in stunting prevalence 
produced by the LiST. Following established practice, a life year saved is valued as equivalent to gross 
national income (GNI) per capita; this is considered to be a conservative measure because it accounts for 

                                                 
7 The six interventions are promotion of good infant and young child nutrition and hygiene practices, vitamin A supplementation, 

therapeutic zinc supplementation with oral rehydration solution, deworming, public provision of complementary food for the 
prevention of moderate acute malnutrition, and community-based treatment of moderate and severe acute malnutrition. 

8 The six interventions are promotion of good infant and young child nutrition and hygiene practices, vitamin A supplementation, 
therapeutic zinc supplementation with oral rehydration solution, public provision of complementary food for the prevention of 
moderate acute malnutrition, and community-based treatment of moderate and severe acute malnutrition. 

9 The four interventions are Promotion of good infant and young child nutrition and hygiene practices, vitamin A supplementation, iron-
folic acid supplementation, and the public provision of complementary food for the prevention of moderate acute malnutrition. 

10 Information on the cost-effectiveness thresholds used by WHO-CHOICE can be found at 
http://www.who.int/choice/costs/CER_levels/en/. 

11 Kenya’s GDP per capita in current U.S. dollars was $1,358 in 2014 (World Bank 2014).  
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only the economic and not the social value of a year of life. In order to estimate the value of the reduction 
in stunting, we follow the methodology used in Hoddinott et al. (2013), which values a year of life lived 
without stunting based on the assumption that stunted individuals lose an average of 66 percent of lifetime 
earnings. Increases in productivity only affect the portion of income coming from labor. To account for this, 
based on Lubker (2007), we assume that 52 percent of income comes from labor. Future benefits are then 
age-adjusted and discounted at three potential discount rates (3, 5, and 7 percent) in order to arrive at their 
present values. The present value of future benefits is then compared with the annual public and donor 
investment required, which allows us to estimate the net present value (NPV) and internal rate of return of 
the investment. A detailed explanation of the benefit estimation methodology can be found in Appendix 5. 
 
The annual increase in economic productivity attributable to each package of interventions is calculated 
based on the same estimates of future benefits. Although these benefits occur only once beneficiaries have 
reached productive age, we assume that they serve as an approximation of the present value of economic 
productivity lost each year as a result of mortality and morbidity that would otherwise be zero.  
 
When estimating the costs and benefits of scaling up nutrition interventions, we begin with estimates for 
scaling all 11 interventions to full national coverage (Scenario 0), followed by estimates for three less-costly 
scale-up scenarios. The full coverage estimates can be considered the medium-term policy goal for the 
Government of Kenya. However, resource constraints will likely limit the government’s ability to achieve full 
national coverage in the short term. Therefore we also consider several scenarios for prioritizing the scale-
up of nutrition interventions over the short-term time frame of five years: 
 

• Scenario 1: Prioritize scale up by county group 
• Scenario 2: Prioritize scale up by intervention 
• Scenario 3: Prioritize scale up by county group and by intervention 

 
After our presenting results for each scenario, we compare the scenarios and identify the most attractive 
scale-up scenarios. 
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PART III – RESULTS FOR NUTRITION-SPECIFIC INTERVENTIONS 
 

TOTAL COST, EXPECTED BENEFITS, AND COST-EFFECTIVENESS 
 

The total additional public and donor investment required to scale up 11 nutrition-specific interventions from 
current coverage levels to full coverage nationwide (Scenario 0) in Kenya is estimated to be $76 million 
annually (Table 4). This includes the additional cost of scaling up all 11 interventions across the entire 
country from current levels ($85 million per year), plus additional resources for overhead which we assumed 
would be 11 percent of total costs, or $9.3 million. This includes 9 percent for capacity development for 
program delivery, which may include information management, program coordination, and advocacy, and 
2 percent for M&E, operations research, and technical support. Of this total amount, part of the costs for 
iron fortification, multiple micronutrient powders, salt iodization, and complementary food would be covered 
by private households with incomes above the poverty line, resulting in an annual financing gap of $76 
million required to reach full national scale. Costs by county are presented in Appendix 6. 

Table 4. Estimated Annual Additional Costs of Scaling Up 11 Nutrition-Specific 
Interventions to Full Coverage (Scenario 0) 

Intervention Unit Cost Additional Beneficiaries 
Covered 

Annual Additional 
Cost (US$,$ 

millions) 
Promotion of good infant and 
young child nutrition and 
hygiene practices (children) 
(children) 

$6.90 

2,738,228 

$18.9 

Vitamin A supplementation for 
(children) 

$0.44 1,945,495 $0.9 

Therapeutic zinc 
supplementation with ORS 
(children) 

$1.34 
6,170,029 

$8.3 

Multiple micronutrient powders 
(children) 

$2.00 1,708,363 $3.4 

Deworming (children) $0.33 2,976,162 $1.0 
Iron-folic acid supplementation 
(pregnant women) 

$2.26 1,924,098 $4.3 

Iron fortification of staple foods 
(general population) 

$0.50 19,861,798 $9.9 

Salt iodization (general 
population) 

$0.25 238,788 $0.1 

Public provision of 
complementary food for the 
prevention of moderate acute 
malnutrition (children) 

$47.99 

496,066 

$23.8 

Treatment of severe acute 
malnutrition (children)  

ASAL: $83.32 
non-ASAL:$37.09* 92,205 $4.3 

Management of moderate 
acute malnutrition (children) 

$47.99 263,858 $10.1 

Total cost for scaling up all 11 
interventions 

n.a.  n.a.  $85.0 

Plus Capacity development for 
program delivery  

n.a.  n.a.  $7.6 

Plus M&E, operations 
research, and technical support 
for program delivery 

n.a.  n.a.  $1.7 

Minus Household contributions n.a.  n.a.  ($18.4)* 
ANNUAL ADDITIONAL 
PUBLIC AND DONOR 
INVESTMENT REQUIRED 

n.a.  n.a.  $75.9 
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Note: n.a. = not applicable. M&E = monitoring and evaluation; ORS = oral rehydration solution. Full coverage refers to the full 
implementation of all 11 interventions countrywide. 
* The analysis assumes that households living above the poverty line will cover their costs for iron fortification, multiple micronutrient 
powders, salt iodization, and complementary food. Therefore, these costs are not included in the total required public and done 
investment. 

 
The expected benefits from scaling up these 11 nutrition-specific interventions across the entire country 
are enormous (Table 5): over 455,000 DALYs would be averted and 5,000 lives would be saved annually, 
while more almost 700,000 cases of stunting among children under five would be averted.  
 
For the package as a whole, we estimate the total cost per DALY averted to be $209, the total cost per life 
saved to be about $18,700, and the total cost per case of stunting averted to be $136 (Table 5).12 Variation 
in cost-effectiveness among the interventions is high, with costs per DALY averted ranging from $43 for 
Vitamin A supplementation to $869 for the public provision of complementary foods. Overall, these cost 
estimates translate into an increase in annual public resource requirements of $10.54 per child under five. 
This compares favorably to global estimates of $30 per child calculated by the World Bank (2010). 
 
All 11 proposed nutrition-specific interventions are very cost-effective according to the WHO/CHOICE 
criteria (WHO 2014a). As shown in Table 5, these 11 intervention are very cost-effective in that the cost 
per DALY averted is below the Kenyan GDP per capita of $1,358 in 2014 (World Bank 2014). Although 
public provision of complementary food is cost-effective with the cost per DALY averted estimated of $869, 
it is the least cost-effective of the 11 interventions considered. In countries such as Kenya where fiscal and 
capacity constraints limit scale-up, the public provision of complementary foods may be a lower priority. 
Issues of governance, accountability, and supply logistics further constrain the scale-up of the public 
provision of complementary food. 
 
 
 

                                                 
12 For the total cost per benefit unit, we divide the total annual program cost for all 11 interventions (including M&E and capacity 
development costs, but before subtracting household contributions) by the benefits estimates available. Because of limitations of 
LiST, DALYs averted estimates are available for only seven interventions, lives saved estimates are available for six interventions, 
and stunting reduction estimates are available for three interventions. 
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Table 5: Annual additional costs, benefits and cost per benefit unit, by intervention 
 

Intervention Annual additional 
cost (US$ millions) 

Annual benefits Cost per benefit unita 

  DALYs 
avertedb 

Lives 
saved 

Cases of 
stunting 
averted 

DALY 
averted 

Life 
saved 

Case of 
stunting 
averted 

Promotion of good infant and young child 
nutrition and hygiene practices (children) 

$18.9  173,870   2,009   664,490  122e 10,533 32 

Vitamin A supplementation (children) $0.9  22,309   251   51,529  43 e 3,820 19 

Therapeutic zinc supplementation with ORS 
(children) 

$8.3  113,569   1,268  — 82 e 7,303 — 

Multiple micronutrient powders (children) $3.4 — — — — — — 

Deworming (children) $1.0  11,790  — — 93 e — — 

Iron-folic acid supplementation (pregnant 
women)c 

$4.3 — — — — — — 

Iron fortification of staple foods (general 
public) 

$9.9 — — — — — — 

Salt Iodization (general public) $0.1 — — — — — — 

Public provision of  complementary food for 
treatment of moderate acute malnutrition 
(children) 

$23.8  30,683   354   253.029  869 e 75,319 105 

Management of severe acute malnutrition 
(children)   

$4.3  68,022   780  — 71 e 6,151 — 

Management of moderate acute malnutrition $10.1  62,559   720  — 181 e 15,758 — 

Subtotal of direct intervention costs $85.0 n.a.  n.a.  n.a.  n.a.  n.a.  n.a.  

Plus capacity development for program 
delivery  

$7.6 n.a.  n.a.  n.a.  n.a.  n.a.  n.a.  

Plus M&E, operations research and tech. 
support 

$1.7 n.a.  n.a.  n.a.  n.a.  n.a.  n.a.  

Total  $94.3  455,026d   5,072d  699,868d  207 e 18,597 135 
Minus household contributions ($18.4) n.a.  n.a.  n.a.  n.a.  n.a.  n.a.  

Annual public and donor investment required $75.9 n.a.  n.a.  n.a.  n.a.  n.a.  n.a.  
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Note: ORS = oral rehydration solution; — = not available; n.a. = not applicable. 
a. Cost per benefit unit is based on the total cost (direct, capacity development, M&E, operations research and technical support). These total costs are not show by intervention in this 
table. 
b. DALY estimates in this study are neither discounted nor age-weighted, in line with the methodology used in the IHME 2010 Global Burden of Disease Study and the WHO 2012 
Global Health Estimates. For more information on the methodology used to calculate DALYs averted, see Appendix 4. 
c DALY estimates for iron-folic acid supplementation are calculated for DALYs averted among pregnant women. They do not include the DALYs averted among children born to 
mothers who received these supplements. 
d. The total of the interventions implemented simultaneously does not equal to the sum of the individual interventions. This is because some interventions affect nutrition outcomes via 
similar pathways, causing their combined impact to be different than the individual sums. 
e. Very cost-effective according to WHO-CHOICE criteria (WHO 2014a). 
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POTENTIAL SCALE-UP SCENARIOS 
 
Scenario 1: Scaling Up by County Group 
In scenario 1, we consider targeting resources by geography, with a focus on counties with the highest 
prevalence of malnutrition as measured by stunting.  We divided the counties into three categories: (a) 
highest-burden counties with stunting rates that exceed 30 percent (nine counties);13 (b) middle-burden 
counties with stunting rates between 20 percent and 29 percent (28 counties)14; and (c) lowest-burden 
counties with stunting rates of less than 20 percent (10 counties). Even though the criteria for these county 
grouping was based on chronic malnutrition (stunting), all counties with acute malnutrition or wasting above 
10 percent15 are included in the “highest and middle burden categories”, with the exception of Garissa, 
which has a low stunting burden (15.6 percent) but a high wasting burden (11.4 percent). Addressing 
wasting in Garissa will require targeted interventions to address both wasting and stunting.  (See Appendix 
1 for stunting and wasting rates by county). 
 
Scaling up the full set of interventions in the highest- and middle-burden counties would require an annual 
public and donor investment of $61.9 million, avert almost 385,000 DALYs, and save over 4,000 lives (Table 
6).  For this scenario, the cost per DALY saved would be $198 and the cost per life saved would be 
$17,714.16 Program coverage would also be expanded as shown in Table 11. 

 
Table 6. Scenario 1: Annual Additional Costs and Benefits of Scaling Up 11 Nutrition-
Specific Interventions by County 

County Annual additional public 
and donor investment 

(US$, millions) 

Annual benefits 

DALYs averted Lives saved 

Highest-burden countiesa $17.9 101,969 1,138 

Middle-burden countiesb $44.0 282,995 3,154 

Scenario 1 Total $61.9 384,964 4,292 
a.The counties with stunting rate exceeding 30 percent are Bomet, Kilifi, Kitui, Mandera, Narok, Samburu, Tharaka-Nithi, Uasin 
Gishu, and West Pokot. 
b. The counties with stunting rates of 20–29 percent are Baringa, Bungoma, Busia, Elgeyo Merakwet, Embu, Kakamega, Kericho, 
Kisii, Kwale, Laikipia, Lamu, Machakos, Makueni, Marsabit, Meru, Migori, Mombasa, Nakuru, Nandi, Nyandarua, Nyamira, Siaya, 
Taita-Taveta, Tana River, Turkana, Trans Nzoia, Vihiga, and Wajir. 
 
 
Scenario 2: Scaling Up by Intervention 
Scenario 2 considers a step-wise scale-up by intervention. Prioritizing some interventions before others is 
based on cost-effectiveness and implementation capacity, as discussed in Scaling Up Nutrition (World Bank 
2010).  In this scenario we propose prioritizing two steps in the scale up, as detailed below and illustrated 
in Figure 9. 
 

• Step 1 focuses on a package of primarily preventive interventions that can be scaled up quickly, 
either with existing capacities or with modest investment in capacity-building for community nutrition 
programs and child health days. It also includes scaling up the treatment of moderate and severe 

                                                 
13 The counties with stunting rate exceeding 30 percent are Bomet, Kilifi, Kitui, Mandera, Narok, Samburu, Tharaka-Nithi, Uasin 

Gishu, and West Pokot. 
14 The counties with stunting rates of 20–29 percent are Baringa, Bungoma, Busia, Elgeyo Merakwe, Embu, Kakamega, Kericho, 
Kisii, Kwale, Laikipia, Lamu, Machakos, Makueni, Marsabit, Meru, Migori, Mombasa, Nakuru, Nandi, Nyandarua, Nyamira, Siaya, 
Taita-Taveta, Tana River, Turkana, Trans Nzoia, Vihiga, and Wajir. 
15 The counties with wasting rates exceeding 10% include: Garissa, Machakos, Mandera, Marsabit, Samburu, Turkana, and West 

Pokot. 
16 Cost per benefit unit is based on the total cost of $76 million for Scenario 1 (all direct, capacity development, M&E, operations 

research and technical support costs before subtracting household contributions). 
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acute malnutrition to 30 percent coverage from current coverage levels. The cost of Step 1 is $52.2 
million. An additional $4.7 million for capacity development and $1.0 million for M&E, operations 
research, and technical support is budgeted, which brings the total cost of Step 1 to $57.9 million. 
The portion of scale-up costs that could be covered by households above the poverty line is 
estimated at $7.4 million. Therefore the total public and donor investment required for Step 1 
is estimated at $50.5 million. 

• Step 2 includes the cost of scaling up the treatment for moderate and severe acute malnutrition 
from a base of 30 percent accomplished in Step 1 to 80 percent coverage (i.e. an additional 50 
percent coverage), with the assumption that additional implementation capacities are built in Step 
1. While treatment of severe acute malnutrition is relatively more expensive, it is known to be very 
effective. The estimated cost of this scale-up is $9.0 million. We also include an additional $0.8 
million for capacity development and $0.2 million for M&E, operations research, and technical 
support and in Step 2, which brings the total public and donor investment required for Step 2 
to $10.0 million. (There is no household contribution for these interventions because it is assumed 
that households could not cover these costs.) 

One intervention is excluded from this scenario: the public provision of complementary foods to prevent 
moderate malnutrition among children under 2 years of age. This intervention is given lowest priority for 
multiple reasons, mainly that – at $869 per DALY averted it is not nearly as cost effective as the 
interventions included in Steps 1 and 2.  In addition, governance, accountability, supply chain, and logistics 
are key challenges associated with large-scale food distribution. The estimated benefits do not outweigh 
these risks, and the costs are high compared with other interventions. Under these circumstances and in a 
resource-constrained setting, priority scale-up is neither feasible nor recommended.   

 
Figure 9. Scenario 2: Step-Wise Scale Up by Intervention, US$, Millions 

 
 
Note: There is no household contribution for Step 2 interventions.  
 
Scaling up Step 1 and Step 2 interventions would require an annual public and donor investment of $60.5 
million. As shown in Table 7, this would avert over 375,000 DALYs and save over 4,000 lives. For this 
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scenario, the cost per DALY saved would be $181 and the cost per life saved would be $15,853.17 Program 
coverage would also be substantially expanded (see Table 11). 
 

Table 7. Scenario 2: Annual Additional Costs and Benefits of Scaling Up Nutrition-Specific 
Interventions, by Intervention 

Interventions Annual 
additional public 

and donor 
investment (US$, 

millions) 

Annual benefits 
DALYs averted Lives Saved 

Step 1 interventions: Promotion of good infant 
and young child nutrition and hygiene practices, 
all micronutrient and deworming interventions, 
30% coverage reached for the treatment of 
moderate and severe acute malnutrition  

50.5 333,902 3,809 

Step 2 interventions: 80% coverage reached for 
the treatment of moderate and severe acute 
malnutrition  

10.0 100,519 1,156 

Scenario 2 subtotal when interventions 
implemented simultaneouslya 

60.5 375,076a 4,283 

Note: a.The total of the interventions implemented simultaneously does not equal the sum of the individual interventions.This is 
because some interventions affect nutrition outcomes via similar pathways causing their combined impact to be different than the 
individual sums. 

 
 
Scenario 3: Scaling Up by County Group and Intervention 
Scenario 3 is a hybrid of Scenarios 1 and 2 and proposes the scaling up by county and by selected 
intervention as shown in Table 8. The preferred scenario is to scale up Step 1 and Step 2 interventions in 
counties where stunting rates exceed 20 percent (highest- and middle-burden counties). This scenario 
requires an annual public and donor investment of $47.8 million, averts over 294,000 DALYs and saves 
over 3,300 lives. The cost per DALY averted would be $179 and the cost per life saved would be 
$15,674.18 The additional beneficiaries reached with the program expansion are shown in Table 11.  
 

Table 8. Scenario 3: Annual Additional Costs of Scaling Up Nutrition-Specific Interventions 
by County and by Intervention 

Intervention/county group Annual additional 
public and donor 

investments (US$, 
millions) 

Annual DALYs 
averted  

 

Annual lives 
saved  

 

Step 1 and Step 2 interventions in 
highest-burden counties 

12.8 75,043 857 

Step 1 and Step 2 interventions in middle 
burden counties 

35.0 219,923 2,515 

Total for Scenario 3 47.8 294,966 3,368 
 
 

                                                 
17 Cost per benefit unit is based on the total cost of $67.9 million for Scenario 2 (all direct, capacity development, M&E, operations 

research and technical support costs before subtracting household contributions). 
18 Cost per benefit unit is based on the total cost of $52.8 million for Scenario 3 (all direct, capacity development, M&E, operations 

research and technical support costs before subtracting household contributions). 
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COMPARISON OF SCALE-UP SCENARIOS 
 

Our analysis estimates the costs and benefits of scaling up to full coverage for all 11 interventions 
nationwide as well as 3 smaller-scale scale up scenarios. Table 9 provides an overview of the interventions 
and counties included in each scenario.   
 

Table 9: Counties and Interventions Included in Each Scenario 
 

Intervention/county group All counties Highest and middle burden counties 
All 11 Interventions All interventions nationwide 

(Scenario 0) Scenario 1 

10 Interventions  
(excludes public provision of 
complementary food) 

Scenario 2 Scenario 3 

 
When considered in terms of total resource requirement and cost-effectiveness (cost per benefit unit), 
Scenarios 2 and 3 stand out as the most attractive. Table 10 presents a comparison of the costs and 
benefits of the scale-up of all interventions nationwide and the three scenarios. Scenario 3 is the most cost-
effective in terms of cost per DALY averted of $179 and it is also the least costly overall ($48 million per 
year). It would avert over 294,000 DALYs and save over 3,000 lives. However, Scenario 3 would only 
deliver services in counties with the highest rates of stunting, making it less politically feasible. Scenario 2 
requires more resources ($61 million) but provides services nationally and is almost as cost-effective (cost 
per DALY averted of $181). Scenario 2 also provides more benefits: almost 375,000 DALYs averted and 
over 4,000 lives saved. Table 11 shows the large numbers of beneficiaries who would be reached by the 
expansion of services in each scenario. 

Table 10: Annual Additional Costs, Benefits and Cost-effectiveness of All Scenarios 
Annual additional costs and benefits All interventions 

nationwide 
(Scenario 0) 

Scenario 1 Scenario 2 Scenario 3 

Estimated costs (US$, millions)     

Direct intervention costs (A) 85.0 68.5 61.2 47.6 

Capacity development for program delivery 
(+9%) (B) 

7.6 6.2 5.5 4.3 

M&E, operations research and tech. support 
(+2%) (C) 

1.7 1.4 1.2 1.0 

Subtotal of all costs (D) = (A) + (B) + (C) 94.3 76.0 67.9 52.8 

Household Contribution  (E) (18.4) (14.2) (7.4) (5.0) 
Public/Donor Investment Required  
(F) = (D) – (E) 

75.9 61.9 60.5 47.8 

     
Estimated benefits     

DALYs averted (G) 455,026 384,964 375,076 294,966 

Lives saved (H) 5,072 4,292 4,283 3,368 

Cases of stunting averted (I) 699,868  — — — 
     
Cost per benefit unit (US$)     

Cost per DALY averted (J) = (D)/(G)  207    198     181      179  

Cost per life saved (K) = (E)/(H)      18,597  17,714   15,853  15,674  

Cost per case of stunting averted (L) = (F)/(I) 135  — — — 

Note: — = not available. 
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Table 11: Number of Beneficiaries from Scale Up of All Interventions Nationwide and by 
Scenario 

Intervention All interventions 
nationwide 

(Scenario 0) 

Scenario 1 Scenario 2 Scenario 3 

1.  Community nutrition programs for 
growth promotion 

2,738,228 2,087,919 2,738,228 2,087,919 

2.  Vitamin A supplementation 1,945,495 1,556,947 1,945,495 1,556,947 
3.  Therapeutic zinc supplementation 
with ORS 

6,170,029 4,751,827 6,170,029 4,751,827 

4.  Multiple micronutrient powders for 
children 

1,708,363 1,268,557 1,708,363 1,268,557 

5.  Deworming 2,976,162 2,369,356 2,976,162 2,369,356 
6.  Iron-folic acid supplementation 1,924,098 1,449,543 1,924,098 1,449,543 
7.  Iron fortification of staple foods 19,861,798 14,556,991 19,861,798 14,556,991 
8.  Salt iodization 238,788 193,459 238,788 193,459 
9.  Public provision of complementary 
food for prevention of moderate acute 
malnutrition 

496,066 436,223 — — 

10.  Treatment of severe acute 
malnutrition  

92,205 79,438 92,205 79,438 

11.  Management of moderate acute 
malnutrition 

263,858 219,733 263,858 219,733 

Note: —= not applicable. 
 
 

 
ESTIMATED COSTS OVER A FIVE-YEAR SCALE-UP PERIOD 

 
Recognizing the difficulty of scaling to full coverage in one year, we consider the costs of scaling up over 
five years for all scenarios (Table 12). Over five years, the full coverage scenario would require an 
investment of $213 million, and the lower cost scenarios would range between $173 million over 5 years 
(Scenario 1) and $135 million (scenario 3). As shown in the table, interventions are assumed to scale from 
current coverage as follows: 20 percent of scale up in Year 1, 40 percent in Year 2, 60 percent in Year 3, 
80 percent in Year 4, and 100 percent in Year 5. To make these calculations, we consider the expenditures 
on capacity development and system strengthening required to scale to full coverage to be a fixed cost, 
with some additional funds allocated to refresher training and rehiring in the years after scale has been 
reached. Thus the average annual amount spent on capacity development is allocated across the five years 
rather than increasing in proportion to coverage, which is the case with the other costs. 
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Table 12. Annual Public and donor investment required for Gradual Scale Up over Five 
Years, Selected Scenarios (US$, millions) 

Full scale-up and scenarios Year 1 
(20% of 
scale 
up) 

Year 2 
(40% of 
scale 
up) 

Year 3 
(60% of 

scale up) 

Year 4 
(80% of 

scale up) 

Year 5 
(100% of 
scale up) 

Total scale-
up costs 
over five 

years 

All interventions nationwide 
(Scenario 0) 

17 30 42 55 69 213 

1. Scale up all interventions in 
the highest- and middle-burden 
counties 

14 24 34 45 56 173 

2. Scale up all interventions 
except the public provision of 
complementary food nationwide 

13 24 34 45 56 171 

3. Scale up all interventions 
except the public provision of 
complementary food in the 
highest- and middle-burden 
counties 

10 19 27 35 44 135 

 
ESTIMATED ECONOMIC BENEFITS AND ECONOMIC ANALYSIS 

 
A high burden of stunting negatively impacts a nation’s human capital. An investment in improving nutrition 
outcomes among Kenyan children is therefore also an investment in the country’s economic future. The 
two main ways in which stunting affects economic productivity are increased mortality and morbidity—in 
other words, lives lost and years lived with a disease or disability. For the purposes of this analysis, we 
estimate the potential economic benefits of scaling up nutrition interventions in terms of lives saved 
(reduction in mortality) and cases of stunting averted (reduction in morbidity). Because each life lost results 
in one less citizen contributing to the nation’s economy, and because stunted children tend to earn and 
consume less, these impact estimates help us to arrive at approximations of the return on investment 
attributable to the scale-up of a particular package of interventions. 
 
The economic benefits of investing in these effective nutrition interventions are tremendous (Table 13). 
Scaling up all 11 interventions nationwide could produce an increase of $458 million in economic 
productivity over the productive lives of the children affected. (Because of methodological limitations, we 
were not able to calculate the increases in economic productivity for the other scenarios.) 
 
These estimates of economic benefits are based on a conservative methodology that does not necessarily 
account for all of the potential benefits associated with improving nutrition outcomes among Kenyan 
children. For example, these figures do not account for future growth in GDP per capita, which would also 
be expected to increase with improved nutritional outcomes. Furthermore, it is likely that these estimated 
increases in GDP would also improve equity in Kenya because productivity among the poor would benefit 
the most from improved nutritional outcomes. 
 
Our analyses also show that this package of nutrition interventions is an excellent economic investment. 
Because an increase in the assumed discount rate reduces the present value of future benefits, we present 
the results using three possible discount rates: 3, 5, and 7 percent. We estimate highly positive net present 
values across this range of discount rates, indicating that this package is an excellent economic investment. 
In addition, the investment would yield a highly positive internal rate of return of 22 percent, another indicator 
that it is an excellent economic investment. We estimate a benefit-cost ratio of between 14 and 39 
depending on the discount rate.  At the discount rate of 5 percent, we estimate that every dollar invested in 
this set of nutrition interventions has the potential to result in 22 dollars in economic returns. This result is 
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somewhat higher than the 18 reported in the literature, 19 mainly because benefit-cost ratios are heavily 
depend on a country’s income level and Kenya’s is relatively high. 
 

Table 13. Estimated Economic Benefits and Economic Analysis  

Economic measure Impact of full scale-up of all 11 interventions nationwide 

Increase in economic productivitya $458 million 

Internal rate of return 22.2% 

 Discount rate 

 3% 5% 7% 

Net present value $7.4 billion $4.0 billion $2.3 billion 

Discounted costs 191 million 178 million 167 million 

Benefit-cost ratio 39 22 14 
Note: Because of methodological limitations of LiST, this analysis is limited to scenarios that include all 11 interventions nationwide. 
a. Increase in productivity over the productive lives of the beneficiaries. 
 
 

UNCERTAINTIES AND SENSITIVITY ANALYSES 
 

Because actual unit costs may differ from our estimates, it is important to consider the effects of either an 
increase or decrease in these costs on the overall price of the interventions. This uncertainty is greatest for 
higher-cost interventions, and less significant for those with lower-costs. For example, given the prevalence 
of information on and experience with the less-expensive micronutrient and deworming interventions, there 
is a relatively high degree of certainty around their estimated costs and financing needs. On the other hand, 
the costs of promotion of good infant and young child nutrition and hygiene practices can vary greatly 
depending on the context, with the intensity of behavior change campaigns, the number of community 
health workers employed, and the amount of incentives provided to them, all affecting unit costs. Finally, 
there is very little information concerning the costs of public provision of complementary food for prevention 
of moderate acute malnutrition. As mentioned earlier, Kenya does have interventions in place to manage 
moderate acute malnutrition, but there is no wide-scale program for the public provision of complementary 
food. Unit costs depend on unknown factors such as the choice of targeting method and other factors that 
include widespread governance concerns and diversion of the food supplies. To account for these 
uncertainties, we perform a partial sensitivity analysis that describes the impact of variation in unit costs 
while holding other variables constant. These results are presented in Appendix 7. 
 
 
  

                                                 
19 Hoddinott and colleagues (2013) estimated the benefit-cost ratios for investing in nutrition for 17 high-burden countries and 

reported a median of 18 (for Bangladesh).  The range they reported was 4 for the Democratic Republic of Congo and 48 for 
Indonesia. 
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PART V – CONCLUSIONS AND POLICY IMPLICATIONS 
 

Systematic costing of highly effective nutrition interventions is important for priority setting, resource 
mobilization, and advocacy. Combining costing with estimates of impact (in terms of lives saved, DALYs 
averted, and cases of stunting averted) and cost-effectiveness analysis will make the case for investment 
in nutrition stronger and will aid in priority-setting by identifying the most cost-effective packages of 
interventions in situations where financing is constrained. This will potentially be a powerful evidence-based 
advocacy tool for policy makers—for example, it can assist the National Treasury to make efficient budget 
allocations because it provides useful evidence on what the government can “buy” (in terms of lives saved, 
DALYs averted, or cases of stunting averted) given available resources. 
 
Reaching full national coverage of the 11 nutrition-specific interventions would require $76 million. This 
amount is equivalent to roughly 3 percent of the current (2014) public health expenditure in Kenya. Because 
it is unlikely that the government or its partners can allocate these resources, we consider strategies that 
make the most of the resources available. The report findings and recommendations are based on cost-
benefit analyses that can help policy makers prioritize the allocation of resources more effectively to achieve 
maximum impact. The recommendations of this report represent a compromise between the need to 
increase coverage and the constraints imposed by limited resources and capacities. The most cost-effective 
scenarios would scale up 10 of the 11 interventions (excluding the public provision of complementary food) 
to full coverage levels. Whether these interventions are scaled up nationwide or only in 37 high burden 
counties will depend on the level of resources available for nutrition interventions. We estimate that 
expanding coverage of these 10 interventions would cost between $48 and $61 million, depending on how 
many counties are included in the scale-up. If scaled up nationwide, over 4,000 lives could be saved and 
over 375,000 DALYs could be averted from these 10 interventions. Recognizing the challenges of scaling 
to full coverage in one year, we estimate the investment required to scale up over five years to be $213 
million to scale up all interventions nationwide to full coverage levels. The estimated cost over five years to 
scale up the 10 most cost-effective interventions nationwide is $171 million, and to scale up those 10 
interventions in only the highest-burden counties is $135 million. An important next step will be to identify 
sources of funding for these key nutrition interventions. 
 
These investments in nutrition could yield tremendous economic benefits for Kenya. The full scale-up 
annual investment of $76 million has the potential to increase economic productivity over the productive 
lives of the beneficiaries by $458 million and yield an impressive rate of return on the investment of 22 
percent. The investment would also yield large net present values of between $2.3 and $7.4 billion, 
depending on the discount rate assumed. The benefit-cost ratio of the investment is 22 (assuming a 5 
percent discount rate), which means that every dollar invested in nutrition interventions has the potential to 
result in 22 dollars in economic returns. 

 
Although every attempt has been made to use actual costs for these estimates, the costs estimated here 
are likely to be slight overestimates, while the benefits are likely to be underestimated, as discussed earlier. 
Another limitation of the analysis is that it does not capture differences in costs across counties. In a large 
country such as Kenya, we would expect a wide range in actual costs because they depend in part on 
population density, available infrastructure, and other factors. 
 
Program management costs, in particular the costs of capacity building and M&E were estimated only 
indirectly, as a percentage of the total cost, based on the methodology presented in detail in World Bank 
(2010). Estimating program cost directly for each interventions was not possible given the resource and 
time constraints. UNICEF used an alternative approach for calculating program costs, based on the review 
of the costing of the Kenyan national multi-sectoral nutrition plan (UNICEF, 2015). UNICEF’s program cost 
estimates included the cost of program-specific human resources (for example, program managers and 
administrative staff), training, supervision, M&E, communication and media outreach, advocacy, and 
general program development activities. Based on this methodology, estimated program costs accounted 
for about 37 percent of the total cost or as much as 60 percent of the costs estimated for the direct nutrition 
interventions. It may be argued this methodology include some costs that are not directly linked to the high 
impact nutrition interventions (e.g. the management of the national nutrition program or nutrition advocacy 
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efforts) and therefore over-estimates the program costs. On the other hand, the methods used by UNICEF 
is much more direct than the one used in this study and indicates that our assumption that capacity 
development and M&E account for only 11 percent of the cost of the nutrition specific interventions may be 
overly optimistic. Future studies should try to capture programmatic cost more directly. 
 
We assumed that the relationship between cost and coverage is constant, that is, as the coverage 
increases, marginal costs (cost or reaching one additional beneficiary) remain the same. This may not be 
the case. It is possible that, as program expand, due to economies of scales, marginal cost may decrease. 
On the other hand, it is also possible that the marginal cost will increase once all the easy-to-reach 
beneficiaries are covered and the program will have to expand to hard-to-reach populations and 
geographies. To date no studies have analyzed the relationship between cost and coverage of nutrition 
interventions. It should be a kay area for future analysis 
  
This report focuses on incremental financial costs of expanding the current coverage of the interventions. 
We have assumed that the necessary infrastructure (for example, health facilities, human resources for 
health) necessary for such scale up will be available as the health system infrastructure in Kenya grows. 
However, in order to implement the scale up of nutrition interventions it will be necessary to understand 
better whether the existing capacity is truly sufficient and what non-financial resources are needed the 
coverage of the interventions. Another issue to be explored in future analyses is what the most effective 
and cost-effective service delivery modalities for the high impact nutrition interventions are and what 
allocations of resources among interventions allows for reaching the maximum impact while minimizing the 
cost (allocative efficiency analysis).  
 
Even though this report focuses exclusively on nutrition-specific interventions, the causes of malnutrition 
are multisectoral, so any longer-term approach to improving nutrition outcomes must also include nutrition-
sensitive interventions. An important next step will be to extend the cost-effectiveness to nutrition-sensitive 
interventions implemented outside of the health sector. More robust data on nutrition-sensitive interventions 
are needed to do this.  
 
Overall, the findings of this report point to a powerful set of nutrition-specific interventions that represent a 
cost-effective approach to reducing the high levels of child malnutrition in Kenya. Crucial next steps are for 
the Government of Kenya and its partners to develop a road map of key actions and to identify milestones 
in addressing undernutrition in Kenya. 
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APPENDIXES 

 
 

APPENDIX 1: TARGET POPULATION (TABLE A.1) AND STUNTING AND WASTING RATES (TABLE A.2), BY COUNTY  
 

TABLE A.1 TARGET POPULATION BY COUNTY 
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 Nyandarua  723,425   38,527   18,189   85,255   26,872   24,276   24,993   306,732  —    4,137   187   2,449  
 Nyeri  841,462   35,195   20,365   77,880   23,695   22,176   29,883   356,780   —    1,389   —    2,998  
 Kirinyaga  640,664   26,737   15,082   59,165   17,095   16,847   16,569   271,641   7,047   3,251   1,036   3,211  
 Murang'a  1,143,590   52,562   30,032   116,312   37,933   33,120   25,935   484,882   —    4,648   —    2,177  
 Kiambu  1,969,454   93,975   42,546   207,953   65,090   59,214   73,553   835,048   —    7,567   1,365   6,989  
 Mombasa  1,139,695   58,699   26,007   124,918   34,688   71,313   37,649   483,231   —    8,898   —    8,973  
 Kwale  788,532   53,736   17,433   114,355   33,056   65,283   33,351   334,337   14,982   10,012   1,155   5,086  
 Kilifi  1,346,391   88,605   107,473   188,560   56,222   107,645   56,346   570,870   60,588   23,643   2,143   9,061  
 Tana River  291,272   22,204   17,417   47,252   12,369   26,976   10,945   123,499   1,165   6,521   537   2,947  
 Lamu  123,193   7,247   4,000   15,422   4,353   8,804   3,620   52,234   17,247   1,350   58   1,032  

 
Taita-
Taveta  345,361   17,418   8,898   37,067   10,715   21,161   10,148   146,433   1,381   2,145   1,685   2,113  

 Marsabit  353,258   21,031   17,821   49,390   5,198   25,777   15,362   149,782   —    9,995   2,882   205  
 Isiolo  173,852   10,744   4,890   25,230   4,996   13,168   7,011   73,713   5,737   2,188   693   1,251  
 Meru  1,645,538   88,011   86,298   206,688   61,386   107,874   55,641   697,708   —    11,256   2,365   6,235  

 
Tharaka—

Nithi  443,238   23,057   14,346   54,147   14,519   28,260   14,053   187,933   5,762   3,932   —    2,900  
 Embu  626,296   30,294   15,769   71,144   19,809   37,131   19,677   265,550   —    5,309   163   2,604  
 Kitui  1,228,673   74,458   27,941   174,860   47,967   91,262   50,372   520,958   2,457   23,160   800   3,310  
 Machakos  1,332,862   67,396   46,340   158,274   40,154   82,606   57,580   565,133   13,329   8,620   8,158   8,746  
 Makueni  1,073,156   58,239   25,239   136,769   42,876   71,382   37,212   455,018   3,219   9,379   1,565   887  
 Garissa  755,930   41,857   24,828   94,041   12,575   72,529   39,473   320,514   25,702   8,658   1,462   10,583  
 Wajir  803,103   42,606   42,808   95,724   10,737   73,827   42,342   340,516   10,440   14,194   3,549   7,534  
 Mandera  1,244,503   66,786   130,162   150,050   17,153   115,726   69,008   527,669   —    26,257   6,820   18,035  
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 Siaya  1,021,929   65,524   62,186   140,076   51,095   71,828   42,275   433,298   —    8,070   —    —   
 Kisumu  1,175,533   74,047   46,610   158,296   55,590   81,171   47,369   498,426   —    7,716   —    866  
 Homa Bay  1,169,327   81,022   40,801   173,207   58,472   88,817   56,104   495,795   3,508   6,908   3,531   3,641  
 Migori  1,112,760   82,071   53,052   175,450   52,474   89,967   51,203   471,810   2,226   11,144   3,577   8,944  
 Kisii  1,398,011   89,614   96,764   191,575   63,371   98,235   55,460   592,757   —    11,886   —     5,717  
 Nyamira  725,832   44,716   26,632   95,594   28,374   49,019   36,641   307,753   —     6,778   1,949   5,370  
 Turkana  1,037,816   51,440   37,611   120,430   (5,469)  52,615   51,985   440,034   7,265   27,615   6,083   16,036  
 West Pokot  622,023   44,961   38,970   105,261   9,589   45,988   26,776   263,738   —     27,332   2,900   14,767  
 Samburu  271,705   19,508   12,941   45,672   5,199   19,954   12,706   115,203   1,902   8,902   1,468   5,081  
 Trans Nzoia  993,360   65,121   46,983   152,460   45,420   66,609   42,761   421,185   —     15,732   6,306   4,613  
 Uasin Gishu  1,084,866   62,800   47,589   147,024   43,801   64,234   45,001   459,983   —     11,403   3,345   4,530  

 
Elgeyo—
Marakwet  448,902   28,122   13,140   65,838   17,980   28,764   19,236   190,334   —     5,595   1,634   3,369  

 Nandi  913,538   57,051   46,133   133,565   37,029   58,354   38,431   387,340   —     9,999   2,762   6,193  
 Baringo  674,037   42,194   33,506   98,782   21,665   43,157   30,268   285,792   —     13,458   1,361   6,277  
 Laikipia  484,364   26,991   6,469   63,190   16,604   27,607   17,201   205,370   5,328   5,924   580   3,115  
 Nakuru  1,945,241   111,991   71,580   262,189   67,266   114,549   76,504   824,782   —     18,036   3,254   16,581  
 Narok  1,032,382   77,256   78,744   180,868   54,632   79,021   51,813   437,730   —     14,150   1,453   5,049  
 Kajiado  833,884   51,066   64,536   119,553   34,875   52,232   51,559   353,567   3,336   6,531   1,098   3,454  
 Kericho  920,058   55,270   44,024   129,395   31,591   56,532   48,876   390,105   11,961   10,821   2,944   9,622  
 Bomet  878,622   55,744   40,623   130,506   40,230   57,018   39,713   372,536   —     10,562   1,080   3,019  
 Kakamega  2,014,792   134,013   113,558   308,554   97,364   148,352   85,907   854,272   14,104   21,372   3,245   6,116  
 Vihiga  672,897   39,805   22,840   91,649   27,185   44,065   23,632   285,309   10,093   3,708   771   3,138  
 Bungoma  1,668,301   135,765   40,758   312,589   96,665   150,292   74,309   707,360   10,010   19,293   1,315   7,994  
 Busia  902,596   39,647   16,702   91,285   28,421   43,890   40,547   382,701   —     5,634   1,344   2,088  

 Total 46,843,862 2,738,228 1,945,495 6,170,029 1,708,363 2,976,16
2 

1,924,09
8 19,861,798 238,788 496,066 92,205 263,858 

Sources: Column (1): 2009 Kenyan Population and Housing Census; Columns (3), (4), (6), (7), (9), and (12): KDHS 2014; Column (8): GAIN 2015; Column (11): Coverage 
Monitoring Network, UNICEF, and Global Nutrition Cluster 2014. 
Note: For Columns (2), (5), and (10), current coverage levels set to 0 percent either because interventions were not being implemented or because coverage was very minimal or 
reliable date were not available.  — = not available.



TABLE A.2 STUNTING AND WASTING RATES BY COUNTY, IN ORDER OF STUNTING PREVALENCE 

County Height-for-Age 
Percentage 

below 
-2 SD 

Stunting 
Burden: 

High is >30% 
Middle is 

>20%-20% 
Low is<20% 

Weight-for-Height 
Percentage 

below 
-2 SD 

West Pokot 45.9 High 14.3 
Kitui 45.8 High 3.4 
Kilifi 39.1 High 4.1 

Mandera 36.1 High 14.8 
Bomet 35.5 High 1.8 

Tharaka-Nithi 32.9 High 3.3 
Narok 32.9 High 2.4 

Uasin Gishu 31.2 High 3 
Samburu 30.1 High 13.6 

Elgeyo Marakwet 29.9 Middle 4.3 
Nandi 29.9 Middle 3.9 

Kwale 29.7 Middle 4.4 
Baringo 29.5 Middle 6.9 

Nyandarua 29.4 Middle 2 
Lamu 29.2 Middle 4.2 

Trans-Nzoia 29.2 Middle 3.9 
Kericho 28.7 Middle 5.6 

Kakamega 28.4 Middle 1.8 
Tana River 28.1 Middle 5.7 

Nakuru 27.6 Middle 4.5 
Laikipia 26.9 Middle 4.4 
Embu 26.8 Middle 3 

Marsabit 26.5 Middle 16.3 
Machakos 26.5 Middle 6.5 

Wajir 26.4 Middle 14.2 
Migori 26.4 Middle 4 
Kisii 25.5 Middle 1.7 

Nyamira 25.5 Middle 4.1 
Meru 25.2 Middle 2.9 

Makueni 25.1 Middle 2.1 
Siaya 24.7 Middle 0.2 

Bungoma 24.4 Middle 1.8 
Turkana 23.9 Middle 22.9 

Taita Taveta 23.8 Middle 7.2 
Vihiga 23.5 Middle 2.6 
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Busia 22 Middle 2.2 
Mombasa 21.1 Middle 4.1 

Murang’a 19.3 Low 1.4 
Isiolo 19.1 Low 9.1 

Homa Bay 18.7 Low 2.3 
Kajiado 18.2 Low 3 
Kisumu 18 Low 0.8 

Kirinyaga 17.2 Low 3.9 

Kiambu 15.7 Low 2.3 
Garissa 15.6 Low 11.4 

Nyeri 15.1 Low 2.4 
Nairobi 12.2 Low 2.5 
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APPENDIX 2: DATA SOURCES AND RELEVANT ASSUMPTIONS FOR UNIT COSTS IN KENYA 
 

Intervention Costed 
delivery 
platform 

Unit cost 
(US$ per 

beneficiary 
per year) 

Source Assumptions 

1. Promotion of 
good infant and 
young child 
nutrition and 
hygiene practices 
(children) 

Routine 
health talks in 
health 
facilities; 
ACSM in the 
media 

6.90 UNICEF 
2015 

Based solely on medical personnel 
costs, breastfeeding counseling and 
support costs of $4.43 per average 
case, and complementary feeding 
counseling and support costs of $2.47 
per average case. Medical personnel 
include nutritionists, nurses, and 
community health workers. 

2. Vitamin A 
supplementation 
(children) 

Routine in 
health 
facilities 

0.44 UNICEF 
2015 

$0.05 for three caplets of vitamin A, 
which includes a 34 percent 
transportation/distribution cost. An 
additional $0.39 was added for medical 
personnel time costs per case. 

3. Therapeutic zinc 
supplementation 
with ORS (children) 
 

Routine in 
health 
facilities; 
Market-based 

1.34 Micronutrient 
Initiative 
2015 

Cost per of co-pack (consisting of 10 
tablets of 20 milligrams each of zinc and 
four sachets of ORS) is K Sh 26.8 for 
the procurement of one pack from 
KEMSA. One co-pack provides one 
treatment for one episode of diarrhea for 
one child. Assuming four episodes of 
diarrhea per year, the cost per year is K 
Sh 107.2. Using an exchange rate of 
US$1: K Sh 92.85, the cost per child per 
year is estimated to be $1.15. Fifteen 
percent is added for distribution costs. 

4. Multiple 
micronutrient 
powders for 
children (children) 

Routine in 
health 
facilities; 
Market-based 

2.00 GAIN 2015 No assumptions available. 

5. Deworming 
(children) 

Routine in 
health 
facilities 

0.33 UNICEF 
2015 

$0.0374 for three albendazole tablets, 
which includes a 34 percent 
transportation/distribution cost. An 
additional $0.2960 was added for 
medical personnel time costs per case. 

6. Iron-folic acid 
supplementation of 
pregnant women 

Routine in 
health 
facilities 

2.26 UNICEF 
2015 

Assuming 180 days per case (i.e., 180 
caplets of iron-folic acid) costs $1.54 per 
unit case, which includes a 34 percent 
transportation/distribution cost. An 
additional $0.54 was added for medical 
personnel time costs per average case. 

7. Iron fortification 
of staple foods 
(general population) 

Market-based 0.50 GAIN 2015 The unit cost is for the fortification of 
maize and wheat flour with iron and 
zinc, and of vegetable oil with vitamin A. 
The unit cost could not be 
disaggregated based on micronutrient. 

8. Salt iodization 
(general population) 

Community-
based 

0.25 GAIN 2015 No assumptions available.  

9. Public provision 
of complementary 
food for prevention 
of moderate acute 
malnutrition 
(children) 

Community 
nutrition 
program 

47.99 UNICEF 
2015 

$27.21 for 90 sachets of Plumpy 
supplements per case, $11.09 for 22.5 
units of corn-soy-blend, and $1.94 for 
2.25 kilograms of vegetable oil, for a 
total of $40.24 for drugs/supplies per 
case of moderate acute malnutrition. 
Each cost includes a 6 percent 
transportation/distribution cost. An 
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additional $11.05 was added for medical 
personnel time costs. 

10. Treatment of 
severe acute 
malnutrition 
(children) 

Outpatient 
primary 
health care 

83.32 for 
ASAL 
counties; 
37.09 for 
non-ASAL 
counties 

UNICEF 
2015 

Outpatient severe acute malnutrition 
cases: 
Drugs: $0.32 per average case for 21 
units (over 7 days) of amoxicillin, $0.01 
for one unit of albendazole, $0.02 for 
one unit of vitamin A, $0.38 per unit of 
Ready-to-use Therapeutic food as an 
appetite test along with an additional 
168 units ($64.11), and $0.5 for 
consumables, for a total of $65.34 in 
drugs and supplies per case. Each cost 
includes a 6 percent 
transportation/distribution cost. An 
additional $14.66 per case was added 
for medical personnel time pay, and 
included nutritionists, primary care 
physicians, clinical officers, x-ray 
technicians, and lab 
technicians/assistants. 

11. Management of 
moderate acute 
malnutrition 
(children) 

Outpatient 
primary 
health care 

$47.99 UNICEF 
2015 

$27.21 for 90 sachets of Plumpy 
supplements per case, $11.09 for 22.5 
units of corn-soy-blend, and $1.94 for 
2.25 kilograms of vegetable oil, for a 
total of $40.24 for drugs/supplies per 
case of moderate acute malnutrition. 
Each cost includes a 6 percent 
transportation/distribution cost. An 
additional $11.05 was added for medical 
personnel time costs. 

Note: ACSM = Advocacy, Communication, and Social Mobilisation; KEMSA = Kenya Medical Supplies Agency; K Sh 
= Kenya shillings; ORS = oral rehydration solution. 
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APPENDIX 3: METHODOLOGY FOR ESTIMATING COSTS FOR KENYA 
 
The following steps lay out the methodology used to estimate costs for each intervention: 
 
1. Describe each intervention. 
2. Define target populations for each intervention. 
3. Estimate the size of the target populations for each intervention in each county using the most current 

demographic data. 
4. Specify the delivery platform or channel(s) for each intervention, based on the county context and the 

accepted delivery modes. 
5. Identify data on the current coverage levels for each intervention in each county. 
6. Estimate the unit cost per beneficiary for each intervention from program experience in Kenya. 

Calculate additional costs of scaling up to full coverage by multiplying the unit cost for each intervention 
with the size of the “uncovered” target population for each intervention by county. The formula for 
calculation is: 
 

𝑥𝑥1 = 𝑧𝑧1(100 − 𝑧𝑧2) 
 
where: 
 

x1 = additional costs of scaling up to full coverage 
z1 = unit cost per beneficiary 
z2 = current coverage level (percentage) 
 

7. Estimate additional resources for (1) capacity development for program delivery and (2) M&E, 
operations research, and technical support, estimated at 9 percent and 2 percent of total cost of 
interventions, respectively. 

8. Estimate a portion of the total cost that can be covered by private household resources. It is assumed 
that households above the poverty line could cover their own cost of iron fortification, multiple 
micronutrient powders, salt iodization, and complementary food from private resources. 

9. Calculate the annual public and donor investment required to scale up these interventions to full 
coverage using the following formula: 

 
𝑌𝑌 = (𝑥𝑥1 + 𝑥𝑥2) − 𝑥𝑥3 
 
where: 
 
Y = annual public and donor investment required to scale up to full coverage 
𝑥𝑥1= additional total cost to scale up to full coverage 
𝑥𝑥2= additional cost for capacity development, M&E, and technical assistance 
𝑥𝑥3= cost covered by households living above poverty line for selected interventions 

 
Full coverage is defined as 100 percent of the target population for all interventions except the treatment of 
severe acute malnutrition, which is set to 80 percent. This is consistent with World Bank (2010) methods 
and is based on the reality that few community-based treatment programs have successfully achieved more 
than 80 percent coverage at scale. 
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APPENDIX 4: METHODOLOGY FOR ESTIMATING DALYS AVERTED, LIVES SAVED, AND CASES 
OF STUNTING AVERTED 

 
Estimating DALYs averted 
 
To estimate the disability adjusted life years (DALYs) averted from each intervention, the lives saved, and 
stunting cases averted are first modeled using LiST.20 LiST is a part of an integrated set of tools that 
comprise the Spectrum policy modeling system. Once the demographic and health data have been 
updated, the coverage and scale-up plan for each intervention is introduced into LiST. The table below 
presents data sources. 
 
Table: Data sources for LiST Estimates, Kenya 

Variable Source 

Demographic data 

First year population UN DESA 2012 

Sex ratio at birth UN DESA 2012 
Life expectancy UN DESA 2012 

Family planning 

Unmet need Bradley et al. 2012  

Total fertility rate UN DESA 2012 
Age-specific fertility rate UN DESA 2012 

Health, mortality, economic status 

Vitamin A deficiency Black et al. 2013 

Zinc deficiency Wessells and Brown 2012 

Diarrhea incidence Fischer Walker et al. 2012 

Severe pneumonia incidence Rudan et al. 2013  

Malaria exposure (women) Guerra et al. 2008  
Stunting distribution LiST default; data have been calculated using DHS data sets  
Wasting distribution LiST default; data have been calculated using DHS data sets 

Neonatal mortality UNICEF 2014 (estimates developed by the UN Inter-agency Group for 
Child Mortality Estimation) 

Infant mortality UNICEF 2014 (estimates developed by the UN Inter-agency Group for 
Child Mortality Estimation) 

Child mortality UNICEF 2014 (estimates developed by the UN Inter-agency Group for 
Child Mortality Estimation) 

Distribution of causes of death Say et al. 2014 

Maternal mortality ratio WHO 2014b 

Household poverty status World Bank 2012, accessed 2014 
Household size LiST default; DHS and MICS survey results 

 
Note: DHS = Demographic and Health Survey; MICS = Multiple Indicator Cluster Survey. 
 

                                                 
20 See http://livessavedtool.org/ for more information on LiST. 

http://livessavedtool.org/
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LiST can estimate the impact of each intervention in isolation from other implemented interventions or can 
calculate the simultaneous impact of a set of interventions implemented at the same time. The second, 
simultaneous method is likely to yield slightly lower estimates because interventions may have overlapping 
benefits. In this analysis we present both the individual/isolated results of the individual interventions for full 
coverage (with totals calculated using the simultaneous method) and the simultaneous impact in the various 
scale-up scenarios. 
 
For each intervention, deaths averted are disaggregated by cause of death. To estimate the impact of 
interventions in terms of disability adjusted life years (DALY), years of life lost (YLL), and years lost to 
disability (YLD) are estimated separately: 
 

(YLL averted)CoD = (Deaths averted)CoD * (Life expectancy at average age of death)CoD 
(Total YLL averted)intervention = ∑(YLL averted)CoD 

 
(YLD averted)CoD = (YLL averted)CoD * [(Total annual YLD)CoD / (Total annual YLL)CoD] 

(Total YLD averted)intervention = ∑(YLD averted) CoD 
 
where  
 

CoD = cause of death 
 
 
For each cause of death impacted by an intervention, YLL averted are calculated as a product of the number 
of deaths averted and the average age at death from that cause (Yang et al. 2013). Results from the 2013 
update of Global Burden of Disease (IHME 2013) are used to create a ratio of age-specific total YLD and 
total YLL for each cause of death in a country. This ratio is then used as a multiplier for YLL averted to 
estimate the YLD averted for each cause (Montagu et al. 2013; Weinberger, Fry, and Hopkins 2015). For 
curative interventions, it is assumed that there will be some disability prior to provision of the intervention 
and the intervention will only avert half of the YLD. 
 
DALYs averted by each intervention is estimated as the sum of YLL averted and YLD averted across all 
causes of death impacted by a given intervention: 
 

(DALY averted)intervention = (total YLL averted)intervention + (total YLD averted)intervention 

 
The estimated DALYs averted will be presented as such (for example, undiscounted) and will also be 
discounted by 3 percent, which is the standard discount rate for health interventions and is also 
recommended by the WHO for cost-effectiveness analysis (WHO 2014a). Sensitivity analysis will be 
performed by varying the discount rate between 0 percent and 6 percent, as recommended by the WHO. 
 
Estimating Lives Saved 
 
The projected number of lives saved is also calculated using LiST, which translates measured coverage 
changes into estimates of reductions in mortality. Because of limitations in LiST, the calculation for the 
number of lives saved is based on only six of the 11 interventions;21 thus our estimates are likely to 
underestimate the actual number of lives saved. 
 

                                                 
21 The six interventions are Promotion of good infant and young child nutrition and hygiene practices, vitamin A 
supplementation, therapeutic zinc supplementation with oral rehydration solution, iron-folic acid supplementation, the 
public provision of complementary food for the prevention of moderate acute malnutrition, and community-based 
treatment of severe acute malnutrition.  
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Estimating Cases of Stunting Averted 
 
In order to estimate the number of cases of under-five stunting averted attributable to the annual investment 
in the scaling up of nutrition interventions, we use LiST to model changes in the prevalence of stunting over 
five years, during which the interventions are projected to have reached 100 percent of the target 
population. Next, we model changes in the prevalence of stunting over five years with no scale-up of the 
interventions. We then take the difference between the estimated stunting prevalence in Year 5 with the 
scale up and the prevalence in Year 5 absent the scale-up, and multiply this percentage point difference by 
the total population of children under five years of age. 
 
Our reason for using stunting prevalence in Year 5 relates to the assumptions built into the LiST model, 
which assumes that stunting is itself a risk factor for becoming stunted in the next time period. As a result, 
stunting prevalence remains flat during the first two years of the scale-up, before dropping precipitously 
until Year 5, after which the prevalence begins to level out. We assume that continuing investments in 
maintaining scale after Year 5 will serve to maintain the gains in stunting prevalence reduction, and 
therefore we present this reduction as a benefit attributable to a one-year investment in scaling up nutrition. 
 
On the other hand, when estimating stunting reduction (and lives saved) attributable to a five- year scale-
up plan, we model this scale-up directly in LiST and use the annual results over five years in our cost-
benefit analysis. Using annual results over five years provides a more accurate portrayal of the direct 
benefits attributable to a five-year scale up plan, and it does not assume that the scale will necessarily be 
maintained following the end of the period covered in the plan. 
 
The estimate of cases of childhood stunting averted is based on four of the 11 interventions,22 because of 
limitations in the LiST model. As such, our estimates are likely to underestimate the number of cases of 
childhood stunting averted. 
 

 
 
  

                                                 
22 The four interventions are Promotion of good infant and young child nutrition and hygiene practices, vitamin A 
supplementation, iron-folic acid supplementation, and the public provision of complementary food for the prevention of 
moderate acute malnutrition. 
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APPENDIX 5: METHODOLOGY FOR ESTIMATING ECONOMIC BENEFITS 
 

There is considerable debate in the literature regarding the best methodology for monetizing the value of a 
life saved. In this analysis, we focus solely on the economic value of a life year, which we measure as equal 
to GNI per capita. Other studies attempt to estimate the social value of a life year as well as its economic 
value; because we do not, we acknowledge that our results underestimate the true value of a life year 
saved. 
 
Still, valuing years of life saved alone does not account for the economic benefits of reduced morbidity, 
which include the long-term, nonlethal impacts of malnutrition on individuals. Although there are a number 
of long-term impacts of nutritional deficiencies, we choose to focus on stunting because of the availability 
of country-specific impact estimates produced by LiST.23 
 
In order to estimate the economic value of a case of childhood stunting averted, we follow the methodology 
used in Hoddinott et al. (2013), who begin by assuming that stunted individuals lose an average of 66 
percent of lifetime earnings, based on direct estimates of the impact of stunting in early life on later life 
outcomes found in Hoddinott et al. (2011).24 This estimate for the effects of stunting on future consumption 
is used as a proxy for the effect of stunting on lifetime earnings. Additionally, Hoddinott et al. (2013) account 
for uncertainty by assuming that only 90 percent of the total gains will be realized, which we also include in 
our calculations. However, unlike those authors, we adjust our calculations to reflect the country’s labor 
force participation rate. Finally, we also assume that productivity increases due to stunting reductions only 
apply to the proportion of income coming from labor and wages. There are no reliable country-specific 
estimates of the proportion of income from labor in Kenya. Therefore, we use a conservative rate of 52 
percent based on ILO assessment form OECD countries (Lubker, 2007). 
 
For both lives saved and cases of stunting averted, the benefits of a five-year scale-up plan are attributed 
to a group of children that is assumed to enter the labor force at age 15 and exit the labor force at age 57, 
which is equivalent to life expectancy at birth in Zambia. Benefits from both stunting and lives saved are 
then multiplied by a lifetime discount factor (LDF) in order to obtain the present value of benefits incurred 
during the expected years of productivity (years between the age of entry into and exit from the workforce). 
The LDF is derived from three potential discount rates (3 percent, 5 percent, and 7 percent), an adjustment 
for age at the time of investment (for simplicity, we assume an average age of two years for all children), 
and the years of lifetime productivity expected. The LDF represents the years of productivity that are 
“counted” in the calculation, discounted back to their present value in the year in which the investment in 
nutrition is made. Because we assume an average age of two years for all beneficiaries, we use an LDF 
that assumes that these children will enter the labor force 13 years from the time of investment. Importantly, 
given the time frame considered under this analysis, we do not attempt to account for projected growth in 
the country’s GDP and per capita incomes. This downward bias contributes to the conservative nature of 
our estimates. 
 
The following equations are used to estimate (1) the economic value of lives saved (reduced mortality) and 
(2) increased future productivity (reduced morbidity): 

 

1. Present value of reduced mortality = (lives saved attributable to intervention scale-up) 
       *(GNI per capita) * LDF 

 

                                                 
23 It should be noted that because stunting is just one of many long-term consequences of poor nutrition, actual 

economic benefits of improving nutrition may be much higher than estimated here. 
24 Hoddinott et al. (2011) provided direct estimates of the impact of stunting in early life on later life outcomes, which 

found that an individual stunted at age 36 months had, on average, 66 percent lower per capita consumption 
over his or her productive life. 
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2. Present value of reduced morbidity = (cases of child stunting averted) 
* (coefficient of a deficit) * (percent of income actually realized) * (GNI per capita) 
* (LDF) 

 
where: 
 

• Lives saved attributable to the intervention scale-up are estimated using LiST. 
• Cases of child stunting averted are calculated by subtracting the projected under-five stunting 

prevalence ( percent) after the interventions are scaled up calculated by LiST from the projected 
stunting prevalence under a scenario with no scale up and multiplying it by the total under-five 
population. 

• The coefficient of deficit is equal to the reduction in lifetime earnings attributable to stunting. 
• The lifetime discount factor (LDF) is used to discount future benefits to their value at the time of 

investment. It is derived from a discount rate, age at the time of investment and the estimated age 
of entry and exit into the workforce. The equation used to calculate the LDF is: 

 
 

𝐿𝐿𝐿𝐿𝐿𝐿 = �  
𝑡𝑡=𝑇𝑇

𝑡𝑡=13

1
(1 + 𝑝𝑝)𝑡𝑡

 

 
 
where: 
 
  LDF = the lifetime discount factor 

      r = is the discount rate 

t = the time period since the initial investment in scaling up the interventions (we assume that            
children are 2 years old at the time of investment and enter the labor force at 15 years old, 
which is reflected in the starting value for t) 

T = the last time period before individuals exit the labor force (we assume individuals are out 
of the workforce at life expectancy at birth) 

 
 
Note that the beginning time period t and ending period T is adjusted for each cohort based on the year of 
investment. For example, the first cohort is assumed to enter the labor force at time period t=13 and exit at 
time T, the second cohort is assumed to enter the labor force at time period t=14 and exit at time T+1, and 
so forth. 

 
The following values and sources are used in our calculations: 

 
Indicator Value Source 

GNI per capita $1,160 World Bank 2013 

Life expectancy at birth 62 years World Bank 2012  

Coefficient of deficit (stunting) 0.66 Hoddinott 2011 

Actual gains realized 90% Hoddinott 2013 

 
To arrive at a net present value (NPV), we use the following equation: 
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𝑁𝑁𝑁𝑁𝑁𝑁 = �(𝑁𝑁𝑁𝑁 𝐶𝐶𝑒𝑒 𝑝𝑝𝑁𝑁𝑟𝑟𝑣𝑣𝑒𝑒𝑁𝑁𝑟𝑟 𝑖𝑖𝐶𝐶𝑝𝑝𝑁𝑁𝑣𝑣𝑣𝑣𝑒𝑒𝑁𝑁𝑚𝑚)𝑐𝑐 + (𝑁𝑁𝑁𝑁 𝐶𝐶𝑒𝑒 𝑝𝑝𝑁𝑁𝑟𝑟𝑣𝑣𝑒𝑒𝑁𝑁𝑟𝑟 𝑖𝑖𝐶𝐶𝑝𝑝𝑚𝑚𝑒𝑒𝑟𝑟𝑒𝑒𝑁𝑁𝑚𝑚)𝑐𝑐            
5

𝑐𝑐=1

−�  
5

𝑡𝑡=1

1
(1 + 𝑝𝑝)𝑡𝑡

(𝑒𝑒𝑝𝑝𝑣𝑣𝑁𝑁𝑝𝑝𝑁𝑁𝑖𝑖𝑁𝑁𝑝𝑝𝑁𝑁 𝑒𝑒𝐶𝐶𝑝𝑝𝑁𝑁)𝑡𝑡 

 
 
where c is the cohort group and t is the time period. 
 
Finally, the annual addition to economic productivity is measured by taking the total economic benefits for 
the year in which all beneficiaries of the initial one-year investment have reached productive age. These 
benefits are not discounted back to their present value, as they are considered the annual opportunity cost 
of not investing in scaling up nutrition interventions. It should be noted that these benefits are derived from 
a progressive, five-year scale-up plan, and therefore subsequent investments that maintain the target scale 
will increase the total annual benefits as new beneficiaries are reached. 
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Nyandaru
a 

265,839 8,003 114,242 53,744 8,011 56,484 153,366 0 198,517 5,535 94,032 86,200 19,155 1,063,128 

Nyeri 242,843 8,960 104,359 47,390 7,318 67,536 178,390 0 66,671 0 115,098 75,471 16,771 930,807 
Kirinyaga 184,485 6,636 79,280 34,189 5,560 37,447 135,821 1,762 155,998 69,036 123,264 75,013 16,670 925,161 
Murang'a 362,680 13,214 155,858 75,867 10,930 58,613 242,441 0 223,039 0 83,583 110,360 24,525 1,361,110 
Kiambu 648,430 18,720 278,657 130,181 19,541 166,230 417,524 0 363,164 40,506 268,337 211,616 47,026 2,609,932 

Mombasa 405,024 11,443 167,390 69,376 23,533 85,087 241,615 0 426,994 0 344,494 159,746 35,499 1,970,201 
Kwale 370,776 7,671 153,236 66,112 21,543 75,372 167,169 3,746 480,466 77,005 195,272 145,653 32,367 1,796,388 
Kilifi 611,373 47,288 252,671 112,444 35,523 127,341 285,435 15,147 1,134,651 142,845 347,877 280,134 62,252 3,454,980 
Tana 
River 

153,207 7,664 63,318 24,738 8,902 24,735 61,750 291 312,941 35,796 113,131 72,583 16,129 895,185 

Lamu 50,005 1,760 20,666 8,706 2,905 8,181 26,117 4,312 64,798 3,894 39,616 20,786 4,619 256,366 
Taita-
Taveta 

120,184 3,915 49,670 21,430 6,983 22,934 73,217 345 102,946 112,322 81,130 53,557 11,902 660,534 

Marsabit 145,115 7,841 66,182 10,396 8,507 34,719 74,891 0 479,675 192,132 7,882 92,461 20,547 1,140,347 
Isiolo 74,130 2,152 33,809 9,993 4,346 15,845 36,857 1,434 105,016 46,188 48,039 34,003 7,556 419,368 
Meru 607,279 37,971 276,962 122,771 35,598 125,749 348,854 0 540,185 157,654 239,364 224,315 49,848 2,766,550 

Tharaka-
Nithi 

159,093 6,312 72,557 29,037 9,326 31,760 93,966 1,441 188,687 0 111,318 63,315 14,070 780,882 

Embu 209,030 6,938 95,333 39,619 12,253 44,471 132,775 0 254,801 10,853 99,973 81,544 18,121 1,005,711 
Kitui 513,762 12,294 234,312 95,934 30,117 113,842 260,479 614 1,111,470 53,351 127,066 229,792 51,065 2,834,098 

Machako
s 

465,030 20,390 212,087 80,307 27,260 130,131 282,567 3,332 413,653 242,077 335,770 199,134 44,252 2,455,990 

Makueni 401,846 11,105 183,270 85,752 23,556 84,099 227,509 805 450,121 104,322 34,060 144,580 32,129 1,783,154 
Garissa 288,810 10,924 126,015 25,149 23,934 89,209 160,257 6,425 415,483 97,471 406,304 148,498 33,000 1,831,479 

Wajir 293,980 18,835 128,270 21,473 24,363 95,693 170,258 2,610 681,192 236,590 289,243 176,626 39,250 2,178,383 
Mandera 460,822 57,271 201,067 34,307 38,189 155,957 263,835 0 1,260,090 454,605 692,404 325,669 72,371 4,016,587 
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Siaya 452,115 27,362 187,702 102,190 23,703 95,542 216,649 0 387,269 0 0 134327.8
8 

29850.64 1,656,711 

Kisumu 510,922 20,509 212,117 111,179 26,786 107,054 249,213 0 370,312 0 33,257 147,721 32,827 1,821,897 
Homa 
Bay 

559,049 17,952 232,098 116,944 29,310 126,795 247,897 877 331,523 104,767 139,803 171,631 38,140 2,116,787 

Migori 566,290 23,343 235,104 104,947 29,689 115,718 235,905 556 534,818 106,124 343,370 206,628 45,917 2,548,409 
Kisii 618,333 42,576 256,710 126,742 32,418 125,339 296,378 0 570,389 0 219,482 205,953 45,767 2,540,087 

Nyamira 308,543 11,718 128,096 56,747 16,176 82,809 153,876 0 325,279 57,822 206,155 121,250 26,944 1,495,415 
Turkana 354,937 16,549 161,376 -10,938 17,363 117,485 220,017 1,816 1,325,256 405,435 615,642 290,244 64,499 3,579,681 

West 
Pokot 

310,232 17,147 141,050 19,177 15,176 60,513 131,869 0 1,311,647 193,293 566,937 249,034 55,341 3,071,416 

Samburu 134,607 5,694 61,201 10,399 6,585 28,716 57,601 475 427,204 97,846 195,051 92,284 20,508 1,138,171 
Trans 
Nzoia 

449,338 20,673 204,296 90,841 21,981 96,639 210,592 0 754,977 187,126 177,110 199,222 44,271 2,457,066 

Uasin 
Gishu 

433,318 20,939 197,012 87,602 21,197 101,703 229,992 0 547,234 99,250 173,901 172,093 38,243 2,122,484 

Elgeyo-
Marakwet 

194,041 5,782 88,223 35,960 9,492 43,473 95,167 0 268,493 48,485 129,325 82,660 18,369 1,019,470 

Nandi 393,652 20,299 178,978 74,058 19,257 86,854 193,670 0 479,849 81,968 237,747 158,970 35,327 1,960,629 
Baringo 291,136 14,743 132,368 43,331 14,242 68,405 142,896 0 645,827 90,697 240,982 151,616 33,693 1,869,936 
Laikipia 186,237 2,846 84,675 33,207 9,110 38,875 102,685 1,332 284,283 38,679 119,579 81,136 18,030 1,000,674 
Nakuru 772,740 31,495 351,334 134,531 37,801 172,899 412,391 0 865,571 96,542 636,561 316,068 70,237 3,898,170 
Narok 533,066 34,647 242,363 109,264 26,077 117,098 218,865 0 679,060 96,872 193,855 202,605 45,023 2,498,795 

Kajiado 352,354 28,396 160,201 69,751 17,237 116,524 176,783 834 313,425 73,179 132,618 129,717 28,826 1,599,845 
Kericho 381,360 19,370 173,389 63,182 18,656 110,461 195,052 2,990 519,309 87,349 369,420 174,648 38,811 2,153,997 
Bomet 384,636 17,874 174,879 80,460 18,816 89,750 186,268 0 506,875 32,036 115,918 144,676 32,150 1,784,338 

Kakameg
a 

924,688 49,966 413,462 194,728 48,956 194,151 427,136 3,526 1,025,619 96,271 234,802 325,197 72,266 4,010,769 

Vihiga 274,658 10,050 122,809 54,370 14,541 53,408 142,654 2,523 177,956 22,876 120,468 89,668 19,926 1,105,907 
Bungoma 936,779 17,934 418,869 193,330 49,596 167,939 353,680 2,502 925,868 39,012 306,900 307,117 68,248 3,787,774 

Busia 273,566 7,349 122,322 56,842 14,484 91,636 191,350 0 270,380 39,874 80,153 103,316 22,959 1,274,231 
Total 18,893,77

1 
856,018 8,267,839 3,416,727 982,134 4,348,461 9,930,899 59,697 23,806,21

8 
4,283,970 10,130,01

8 
7,647,818 1,699,515 94,323,08

5 



 

APPENDIX 7: SENSITIVITY ANALYSIS 
  

Assumption change Effect on total annual cost 

Iron fortification of staple foods unit cost doubles Increase from $85 million to $94.9 
million 

All micronutrient and deworming unit costs double Increase from $85 million to $112.8 
million 

Breastfeeding and complementary feeding promotion unit 
cost doubles 

Increase from $85 million to $103.9 
million 

Complementary food unit cost doubles Increase from $85 million to $108.8 
million 

Community-based treatment of severe acute malnutrition unit 
cost doubles 

Increase from $85 million to $89.3 
million 

Cost of treatment of MAM increases by 22% (from $47.99 to 
$58.62) 

Increase from $85 million to $87.2 
million 

Iron fortification of staple foods costs reduced by 50% Decrease from $85 million to $80 million 

All micronutrient and deworming unit costs reduced by 50% Decrease from $85 million to $71 million 

Breastfeeding and complementary feeding promotion unit 
cost reduced by 50% 

Decrease from $85 million to $75.5 
million 

Complementary food unit cost reduced by 50% Decrease from $85 million to $73.1 
million 

Community-based treatment of severe acute malnutrition unit 
cost reduced by 50% 

Decrease from $85 million to $82.8 
million 
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This paper builds on global experience and Kenya’s specific context to identify an effective approach to scaling up 
nutrition and provide an estimate of costs and benefits of key nutrition interventions. It is intended to help guide the 
selection of the most cost-effective interventions as well as strategies for scaling up a package of interventions 
tailored to Kenya’s specific needs. The paper considers high-impact “nutrition-specific” interventions that largely rely 
on typical health sector delivery mechanisms. We estimate that the costs and benefits of implementing 11 critical 
nutrition-specific interventions would require a yearly public and donor investment of $76 million. The expected 
benefits would be substantial: annually more than 455,000 DALYs would be averted, over 5,000 lives saved, and 
more than almost 700,000 cases of stunting among children under five averted. This investment would be very cost-
effective with an estimated cost per DALY averted of $207 cost per life saved of about $18,600 and a cost per case 
of stunting averted of $135 Economic productivity could potentially increase by $458 million over the productive lives 
of beneficiaries. However, we also calculate intermediate scale-up scenarios since it may not be feasible for the 
Government of Kenya or its partners to achieve full coverage in the near term. We compare the costs and benefits 
associated with three different scenarios: first, prioritizing counties, focusing the investment on counties with a high 
burden of stunting; second, prioritizing interventions, focusing on only a subset of the most effective interventions; 
and third, prioritizing both counties and interventions, delivering only the most effective subset of interventions to 
high-burden counties. We determined that the third scenario is the most cost-effective and least costly. Scaling up 
the most cost-effective interventions in 37 high-burden counties would avert almost 295,000 DALYs and save over 
3,000 lives per year for an annual public and donor investment of $48 million. 
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