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Pathways to Better Nutrition in South Asia:  
Evidence on the Effects of Food and Agricultural Interventions 

 

In South Asia, nearly half a billion people are malnourished. This paper 
examines the links of food and agriculture with nutrition in South Asia, with the 
goal of informing policy to reduce hunger and malnutrition in the region. We 
investigate pathways including public food transfer programs, agricultural 
diversification, and different methods of food fortification. We find that public 
food transfer programs, used to make food available and affordable to poor 
households, are often unable to significantly protect or promote nutrition. But 
several supply-side food and agricultural interventions show promise in 
improving nutrition, although their effects have yet to be well identified. These 
include the cultivation of home gardens, animal agriculture, and use of 
biofortification and post-harvest fortification. All these efforts to reduce hunger 
and malnutrition will be futile, however, without parallel efforts to mitigate 
rising challenges in the region, including those posed by climate change, 
urbanization, food loss and food waste, and food safety hazards.  

 

In South Asia, nearly half a billion people are malnourished. The region has one of the greatest 

burdens of hunger in the world, and it struggles with pervasive challenges related to under- and 

malnutrition, with a high prevalence of micronutrient deficiencies, overconsumption, and diet-

related noncommunicable disease (Development Initiatives 2017).  

Addressing these challenges will be of great importance if we are to globally achieve the 

Sustainable Development Goals (SDG) and reach zero hunger globally. While the world is not 

on track to achieve zero hunger by 2030 (FAO, IFAD, UNICEF, WFP and WHO 2020), South 

Asia has made significant progress towards reducing hunger, particularly over the last 15 years: 

the percent of the population that is undernourished in the region was estimated at 14.7 percent 

in 2018, down from an estimated 21.5 percent in 2005.1 Although the coronavirus disease 2019 

(COVID-19) pandemic may now challenge these outcomes, the trend over the last several 

decades has been towards improvements in food and nutrition security in the region. To continue 

                                                 
1 Statistics obtained from FAOSTAT (http://www.fao.org/faostat/en/). Statistics are for the Southern Asia region. 
This regional classification includes the countries covered in this review and Iran. The prevalence of undernutrition 
indicator is used by the Food and Agriculture Organization to monitor hunger across the globe; the indicator is based 
on country data on food availability, food consumption, and energy needs. 

 

http://www.fao.org/faostat/en/
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this success and to inform policy and to target anti-hunger and -poverty programs in South Asia, 

it is essential to understand and promote effective and efficient pathways to reduce malnutrition.  

In this study, we carry out a narrative review of the evidence on the direct linkages of agri-food 

interventions with nutrition and dietary diversity in South Asia. Complementing existing global 

reviews, the regional focus of this review recognizes the importance of context in synthesizing 

evidence and drawing insight, for a part of the world where hunger and malnutrition remains 

serious. Specifically, the review is restricted to evidence from the following countries: 

Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, and Sri Lanka. 

The review focuses on potential pathways from agri-food interventions to nutrition as depicted in 

Figure 1, adapted from Pandey et al. (2016). These pathways only include those which directly 

connect agri-food interventions with food and nutrition outcomes. This reduces the pathways 

identified for investigation and includes only those pathways originating from agricultural 

diversification, including crop production (pathway 1) and the cultivation of livestock, poultry, 

and fish (pathway 3); public food transfers (pathway 2); biofortification (pathway 4); and food 

fortification (pathway 5).  

 
Figure 1: Pathways Linking Agricultural and Food Interventions to Nutrition 
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We do not discuss other potential pathways, such as those related to food prices, higher 

agricultural incomes for households, agricultural productivity, or women’s empowerment. These 

topics fall outside the scope of our review and are well covered by other studies (Masset et al., 

2012; Bhutta et al. 2013, Pandey et al. 2016, Ruel et al. 2018, among others). This tighter 

selection of pathways of interest and exclusion of other topics allows us to focus in greater detail 

instead on agri-food interventions pathways and outcomes.  

In line with the selected pathways, we synthesize the evidence for the South Asia region on three 

kinds of food and agricultural interventions: (1) providing public food transfers, (2) enhancing 

the production of naturally nutritious food through small-scale activities, and (3) enhancing the 

nutritional value of food. Supplementing this, we also discuss the global trends and rising threats 

that may affect agriculture, food, and nutrition in the region in the coming years, including 

climate change, urbanization, food loss and waste, and food safety hazards.  

Studies for South Asia discussed in the review are included based on well-defined screening 

criteria and process, outlined in the next section. Screened-in studies include both qualitative and 

quantitative ones published between January 2000 and June 2017. The studies collectively allow 

for a broad, rich synthesis. In total, 97 studies are discussed in the main sections of the paper on 

the three selected sets of interventions and on pertinent global trends and rising threats. 

As part of the screening criteria, studies were also rated for quality, among other characteristics. 

The database of screened-in studies in the main sections of the paper, along with the quality 

ratings and other characteristics, has been made publicly available by the authors of the review. 

The distribution of the quality rating of the studies reviewed in the main sections of the paper on 

selected interventions and global trends and rising threats is also presented in the paper. While 

not strictly comparable even, at times, in terms of research objectives, included qualitative 

studies tend to be rated as poorer quality than included quantitative studies.                  

The synthesized evidence suggests opportunities for providing public food transfers, enhancing 

the production of naturally nutritious food through small-scale activities, and enhancing the 

nutrition value of food, to improve nutrition in South Asia. We identify that public food transfer 

programs often suffer from inefficiencies and have little impact on nutrition. However, these 

programs can be made more nutrition-sensitive by coupling transfers with health services, 

nutrition education, and food fortification. Further, we identify that programs to enhance the 
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nutrition value of cereals and staple crops through mass fortification and biofortification, and 

home production of naturally nutritious food through small-scale home gardens, animal 

husbandry, or aquaculture have suggestive links to improved nutrition.  

Despite these opportunities, limitations exist, including an abundance of correlative or suggestive 

studies, with little well-identified evidence on causal relationships; there is also a preponderance 

of evidence is centered in one country (India), with some two other countries (Bangladesh and 

Nepal) encompassing much of the other evidence. These narrative review findings suggest both 

pathways for future research, as well as for new policy directions for stakeholders across South 

Asia, working to improve food and nutrition security in the region. 

In the following section, we first present the study selection process employed in this review. In 

the next set of sections, we review the evidence on four kinds of food and agricultural 

interventions: (1) providing public food transfers, (2) enhancing the production of naturally 

nutritious food through small-scale activities, and (3) enhancing the nutrition value of food. We 

then discuss the rising global challenges, trends, and threats that may affect agriculture, food, and 

nutrition in the coming years, including climate change, urbanization, food loss and waste, and 

food safety hazards. Finally, we conclude with a summary of the main findings from the review.   

Review Selection Process 

We follow the methodology used in systematic reviews, where the process consists of three 

stages: an expanded search, a screening, and coding (Hannes 2011; Tanner, Candland, and 

Odden 2015; Tanner et al. 2016; Critical Appraisal Skills Programme 2017). Though we use 

systematic review methods, we produce a narrative review that draws stylized qualitative 

patterns from collective results from included studies. A traditional systematic review with a 

more quantitative approach requires a high level of uniformity in outcome measures and a 

narrow set of measures. Given the state of the literature, the reviewed studies currently do not 

satisfy these conditions. Consequently, this review, similar to other narrative reviews, works to 

leverage diversity, in order to draw insights to guide future research.  

Our study search strategy included a pilot, followed by comprehensive data collection. A 

complete protocol for the process is included in the Appendix. The pilot tested search terms in 

two databases, EconLit and Science Direct. Based on the findings of the pilot, we refined the 
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concepts of interest and identified a broader set of appropriate search terms for conducting the 

main bibliographic database search. Our search used three categories of search terms which are 

presented in Table 1.  

Seven databases were included in for the main search: AGRICOLA, DIALOG, EconLit, ERIC, 

IDEAS, PubMed, and Science Direct. Except for IDEAS, we searched each database in its 

entirety for each term or set of terms. Within IDEAS, a different stopping rule was employed: if 

a search returns more than 1,000 results, then that specific search stopped when 30 consecutive 

studies from the list of results are deemed irrelevant. Based on initial results for all outcomes 

associated with a topic, across databases, we screened 100–150 papers for each agricultural 

intervention. If there were fewer than two results, we moved to the next outcome. 

After completing the database search, we screened studies by applying inclusion and exclusion 

criteria to determine their relevance. We employed cross-screening methods, in which different 

people within the team screen the same set of results for relevance. Cross-screening allowed us 

to identify discrepancies and revise the protocol to mitigate such discrepancies.  

For studies that were screened in, we coded in three steps, following Tanner, Candland, and 

Odden (2015) and Tanner et al. (2016). First, we conducted a 10-minute review of each relevant 

study to ensure that the work met the criteria. The 10-minute review assessed each paper on 

screening criteria, which included (1) relevance to interventions and outcomes of interest; (2) 

location in one of the eight countries in South Asia; (3) written in English; (4) published between 

January 1, 2000 and June 1, 2017; (5) appropriate unit of analysis; (6) peer reviewed; and (7) 

non-clinical interventions and non-efficacy studies.  

We also assessed the quality of all studies that passed the 10-minute review, assigning one of 

three possible ratings (from highest to lowest quality): AAA, AA, or A. The ratings were based 

on the quality of evaluation design and the internal validity of the effects in the study. Finally, 

we fully coded the studies, considering, among other relevant information, econometric strategy; 

variables included; outcomes of interest; location, level, and unit of analysis; estimated effect; 

and data collection procedures. The results of the coding are available on Harvard Dataverse 

(Josephson, Dizon, and Raju 2020).  
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Table 1. Search Terms 
Category Search terms 

Category A: Interventions 
Nutrition-sensitive agriculture agriculture, nutrition-sensitive agriculture 
Home production of     
nutritious and diverse foods 

 

     Home gardens home gardens, kitchen gardens, backyard gardens, horticulture, house 
farming 

     Fisheries small-scale fisheries, aquaculture, artisanal fishing, fish farms 
     Livestock and poultry livestock, animal husbandry, animal rearing, livestock breeding, dairy, 

dairy development, dairy cooperatives, dairy enterprise, dairy value chain, 
milk yield, poultry, poultry development, chicken 

     Traditional foods traditional food, local food, indigenous food, native food, ethnic food 
     Crop diversification crop diversification  
Fortification of staple crops  
     Biofortification biofortification, agronomic biofortification, genetic biofortification, 

biological fortification  
     Fortification fortification, post-harvest fortification, fortified food, crop fortification  
Value chain  food value chain, supply chain 
     Storage food storage 
     Processing food processing, agricultural processing  
     Distribution food distribution 
     Retailing food retailing, food marketing, wholesale 
     Quality and safety food quality, food safety, aflatoxin, quality-control, quality-assurance 
Food environment food environment, personal food environment, external food environment  
     Accessibility and availability transportation, access to markets, infrastructure, local infrastructure, roads, 

distance to market, distance from market, food access 
     Affordability and prices food prices, cost of food 
     Acceptability and desirability food acceptability, willingness to pay, food choice 
Food assistance food assistance, food distribution, food distribution programs, school 

feeding, food aid, food aid distribution, public food distribution system  
Environment and resources forests, climate smart agriculture, conservation agriculture, climate, 

climate risk, climate variability, weather, weather shocks, agricultural 
insurance, index insurance 

Agricultural growth agricultural growth, employment in agriculture 
 

Category B: Outcomes 
Level food consumption, calories, caloric intake 
Quality food quality, micronutrient intake, macronutrient intake, macronutrient 

needs, micronutrient needs, healthy food 
Diversity diet diversity, dietary diversity, consumption diversity, food consumption 

score, FCS 
Distribution intra-household allocation, child consumption, intra-household 

consumption bias, intra-household reallocation  
Security food security, food insecurity, HFIAS, food livelihood  
Nutrition nutrition, nutritional status, nutrition status, malnutrition, malnourishment, 

stunting, height for age, HAZ, wasting, weight for height, WHZ, wasting, 
underweight, weight for age, WAZ, obesity, anemia, stature, physical 
stature, iodine deficiency  

Category C: Geography 
Geographic scope Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri 

Lanka, South Asia 
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Overall, our search found a total of 5,350 papers. We removed 5,014 during the screening 

process, leaving 336 papers relevant for the topics of interest in this review. This includes only 

evidence for the South Asia region on the topics discussed in the main sections of this paper: 

providing public food transfers, enhancing the production of naturally nutritious food through 

small-scale activities, and enhancing the nutrition value of food, accompanied by evidence on 

global trends and rising threats that may affect agriculture, food, and nutrition in the region in the 

coming years, including climate change, urbanization, food loss and waste, and food safety 

hazards.  

During the coding process, we removed another 125 papers, leaving us with 211 final, relevant 

papers (Table 2). In addition to the formal search process, we also performed an informal search 

and review of additional studies. Specifically, we identified several key reports and papers and 

we also received papers sent to us by experts, reviewers, stakeholders, and other interested 

parties. Ultimately, this paper discusses evidence from 97 articles and reports in relation to the 

topics of interest. Of these, 77 are among the 211 studies that proceeded through the formal 

review process, and 20 studies were added from the informal review. Table 3 presents a cross-

tabulation of the numbers of studies discussed in the paper by country and topic.  

Table 2. Results of Search, Screening, and Coding  
Database Documented results Screened as relevant Coded as relevant 

AGRICOLA 123 25 25 
DIALOG 22 0 0 
EconLit 1,215 145 73 
ERIC 12 2 0 
IDEAS 2,154 149 103 
PubMed 1,766 9 5 
Science Direct 58 6 5 
Total 5,350 336 211 
 

Figure 2 shows the numbers of studies of different types (qualitative, quantitative) and quality 

rating, by topic, discussed in the paper. Four patterns stand out. There are very few studies of the 

highest quality. There are more quantitative studies than qualitative studies. Qualitative studies 

tend to be of poorer quality. And the quality of studies on fortification tend to be stronger than 

for the other topics.  
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Table 3. Results of Included Papers, by Country and Topic 
 

Public Food 
Transfers 

Home 
Gardens 

Livestock, 
Poultry, Fish Fortification Future Threats 

& Trends Total 

Afghanistan 0 1 1 0 0 2 
Bangladesh 1 5 8 6 1 21 
Bhutan 0 0 0 0 0 0 
India 18 7 2 14 3 44 
Maldives 0 0 0 0 0 0 
Nepal 0 8 4 2 2 16 
Pakistan 0 0 0 1 1 2 
Sri Lanka 0 0 0 1 1 2 
South Asia 1 0 0 1 0 2 
Global 0 0 0 5 3 8 
Total  20 21 15 30 11 97 

 

 

Figure 2: Studies by Topic and Quality Rating  

 

0

5

10

15

20

25

30

35

40

Public food
transfers

Home
production

Fortification Emerging
threats

Overall

N
um

be
r 

of
 st

ud
ie

s

Topic

A - Qualitative A - Quantitative AA - Qualitative
AA - Quantitative AAA - Qualitative AAA - Quantitative



9 
 

We do not further screen studies for our review based on quality. Setting a quality bar for 

including studies for a narrative review such as this can induce a form of publication bias. 

Certain intervention designs, or interventions under certain, often limited preexisting 

environmental and institutional conditions, may be more conducive to rigorous evaluation, 

generating higher-quality evidence. Notwithstanding, there is value in discussing studies based 

on weaker evidence but from the right context (Pritchett and Sandefur 2013). There is also value 

in terms breadth and richness, as the discussion can span a wide set of intervention designs and a 

wide set of environmental and institutional conditions under which interventions are designed 

and implemented. Overall, with respect to the food and nutrition literature in South Asia, 

applying a quality bar for inclusion would thin out the literature drastically, and would seriously 

undermine a comprehensive review of this sort. Qualitative studies, which tended to have lower 

quality ratings, are particularly useful in providing a rich picture of setting, populations, 

behaviors, and channels behind effects.  

The following sections present the findings of our narrative review, organized following topics in 

Table 1, Category A.  We review the evidence on: (1) providing public food transfers, (2) 

enhancing the production of naturally nutritious food through small-scale activities, and (3) 

enhancing the nutrition value of food. These reviews are supplemented with rising global 

challenges, trends, and threats that may affect agriculture, food, and nutrition in the coming 

years, including climate change, urbanization, food loss and waste, and food safety hazards. 

These challenges emerged in our search as topics of growing concern, relevant to the outcomes 

of interest in this review. We conclude with a summary of the main findings from the review.   

How Does Provision of Public Food Transfers Affect Consumption, Nutrition, and Health 

Outcomes?  

Public food transfer programs (PFTPs), widespread in South Asia, are designed to provide food 

and resources to the poorest and most vulnerable households. This intervention is identified as 

pathway (2) in Figure 1. Evidence is mixed but suggests that PFTPs tend to suffer from 

inefficiencies and have minimal effect on nutrition. Further, the size of transfers is typically too 

small to produce meaningful nutrition gains.   

Most of the evidence on PFTPs is for the world’s largest PFTP in its reach, the Public 

Distribution System (PDS), in India. This program provides subsidized grain to 800 million 
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people through a network of more than 500,000 fair price shops. Its unparalleled scale leads 

inevitably to complexity in its operations, involving public procurement, price support, price 

stabilization via buffer stocks, distribution of food grains, and controls on private trade. The PDS 

is costly and generates inefficiencies in grain markets. Abuses occur in the grading, weighing, 

and bagging of grains; storage facilities remain insufficient; and lack of transparency and 

accountability leads to corruption (Baroda and Suri 2012). Recently, the Indian government has 

instituted reforms to address and reduce leakage, with some success (Zhou and Gandhi 2000; 

Umali-Deininger and Deininger 2001; Umali-Deininger, Sur, and Deininger 2005; Kattumuri 

2011; Baliram 2013; Himanshu 2013; Bhattacharya, Falcao, and Puri 2017). This poor targeting 

and leakages are the main criticisms of PDS. In addition, as in many other PFTPs, the size of the 

transfers is typically too small for meaningful effects (Bhattacharya, Falcao, and Puri 2017; 

Alderman, Gentilini, and Yemtsov 2017).  

Evidence suggests that the PDS has improved caloric intake among beneficiaries, especially after 

implementing program reforms (Himanshu 2013; Narayanan and Gerber 2016). Some studies 

show that the program has had positive effects on dietary diversity by increasing consumption of 

pulses and protein (Raghbendra, Imai, and Gaiha 2008; Krishnamurthy, Pathania, and Tandon 

2014; Parappurathu et al. 2015). But other studies conclude that the program’s effect on 

consumption of pulses is too small to enhance the nutrient intake of beneficiaries (Chakrabarti, 

Avinash, and Devesh 2016) and that even that its effect on caloric intake is small (Bhagowalia 

and Chandna 2016). Still others have suggested that the size of the effect varies widely across 

states (Raghbendra, Imai, and Gaiha 2008) and that in some states the effect on caloric and 

protein consumption can be very large (Das Gupta 2014). The program’s effect can also vary 

across subgroups. Among rural workers, for example, the PDS is associated with lower caloric 

consumption than among the rest of the population, for whom positive effects on caloric 

consumption have been observed (Bhattacharya 2014).  

One factor influencing the nutrition effect of the PDS is targeting; positive nutrition outcomes 

are found for targeted groups, but not for other groups that benefit from the program (Kochar 

2005; Rahman 2016). Two programs in particular have been successful in India: the Integrated 

Child Development Services, which provides food and other services to children under age six 

and their mothers, and the Mid-Day Meal Scheme, which provides free school lunches to 
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students. Daily food supplements provided under the first program have been found to improve 

child height-for-age (Naline and Viswanathan 2016), while the second program has been 

associated with increased caloric intake (Himanshu 2013). Rigorous evidence from Madhya 

Pradesh has shown that the Mid-Day Meal Scheme is linked to improved daily nutrient intake 

(Afridi 2010). There is a broader literature on school feeding programs excluded from this 

discussion likely due to a limitation in the search term for this particular subtopic.  

Other countries in South Asia have mixed experiences with PFTPs, though evidence is limited 

outside of India. Bangladesh downsized its Public Food Grain Distribution System and opened to 

competition from the private sector. Cereal prices declined, price variability decreased, and rice 

and wheat markets became integrated across the country. Rice intake increased among the 

poorest 40 percent of the population (Chowdhury, Farid, and Roy 2006). Nepal also downsized 

its Public Food Distribution System, removing a host of agricultural subsidies between 1980 and 

1990. After these reforms, food availability improved and the rate of undernourishment declined. 

But the reforms made differences in outcomes between regions in the country more pronounced. 

While Bangladesh invested in integrating markets across the country during the reforms, Nepal 

did not make such investments, with ongoing effects (Pyakuryal, Roy, and Thapa 2010). 

Although there is extensive evidence on PFTPs, most of it pertains to the PDS in India. More 

research is required outside of India to better understand the effect of such programs in different 

contexts. Currently, evidence is mixed but suggests that PFTPs suffer from inefficiencies and 

have minimal impact on nutrition.  

Can Consumption of Naturally Nutritious Food be Enhanced through Small Scale 

Production? 

Producing food at home by cultivating a home garden or by raising livestock, poultry, or fish, 

has been promoted across South Asia as a low-cost way to increase food consumption and 

improve nutrition. The objective of small-scale production activities is to allow households, and 

particularly women in those households, to gain control over food security and nutrition.  

Home Gardens 

For households that cannot afford to purchase vegetables, home gardens make these products 

accessible through homebased production (Gautam, Suwal, and Sthapit 2009). This pathway is 
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identified as pathway (1) in Figure 1. Evidence suggests that home gardens increase household 

food consumption (Bhatta et al. 2008; Schreinemachers et al. 2015; Schreinemachers, Rai et al. 

2017). Indeed, such gardens tend to produce large quantities of vegetables (Chada et al. 2012). 

Studies in Bangladesh have found that in most months, home gardens produce enough vegetables 

to satisfy household needs (Ferdous et al., 2016; Infanullah et al., 2008) and that in India home 

gardens yield enough produce not only to feed the producing household but also produce excess 

for outside sales (Murty, Rao, and Bamji 2016).  

Beyond increasing food consumption, home gardens can also improve nutrition. In India, their 

introduction helped families meet the requirements of a four-member household for beta 

carotene and vitamin C (Chada et al. 2012). In Bangladesh, such gardens increased the average 

household supply of plant proteins by 171 percent, iron by 284 percent, vitamin A by 189 

percent, and vitamin C by 290 percent (Schreinemachers et al. 2015). Further research in 

Bangladesh shows that home gardens offer a cost-effective way to reduce iron, vitamin A, and 

zinc deficiencies (Schreinemachers, Patalagsa, and Uddin 2016). These nutrition gains likely 

occur through increased vegetable consumption and improved dietary diversity (Jana et al. 2015; 

Birdi and Shah 2016).  

Livestock, Poultry, and Fish Farming 

The small-scale farming of livestock, poultry, or fish offers another potential strategy for 

ensuring food security and nutrition (Kumar and Dey 2006). This is identified in Figure 1 as 

pathway (3). As with home gardens, findings indicate that these practices generate enough food 

for household consumption, such as through fish farming in Bangladesh (Toufique and Belton 

2014) and poultry farming in India (Pica-Ciamarra and Otte 2010). The literature contains ample, 

albeit suggestive and relational, evidence of the nutrition benefits of such practices, particularly 

for fish farming (Roos, Islam, and Thilsted 2003; Belton, van Asseldonk, and Thilsted 2014; 

Amarasinghe, Kumara, and De Silva 2016; Gurung 2016). Consumption of fish improves 

vitamin A and calcium levels (Thompson et al. 2014; Fiedler et al. 2016) and can also raise iron, 

zinc, and B-12 levels (Bogard et al. 2016).  

Household livestock ownership can also improve nutrition. In Afghanistan, sheep ownership was 

associated with the reduced incidence of anemia (Flores-Martinez et al. 2016), and in 
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Bangladesh and India, livestock ownership was associated with increased household food 

consumption, caloric, and protein intake (Rahman and Sousa-Poza 2010; Gaiha et al. 2012).  

Positive Effects, But Challenges to Adoption 

Across interventions encouraging small-scale production, whether based in vegetable or animal 

cultivation, evidence suggests that having access to a type of food tends to increase consumption 

of that food (Nielsen, Roos, and Thilsted 2003; Jones et al. 2005; Infanullah et al. 2008; 

Murshed-E-Jahan and Pemsl 2011; Bageant, Liu, and Diao 2016; Murty, Rao, and Bamji 2016). 

These interventions can also increase household dietary diversity (Birdi and Shah 2016), which 

in turn has been shown to be associated with improved nutrition (Malapit et al. 2015; Shively 

and Sununtnasuk 2015).  

Despite the benefits of such practices, some households may struggle to successfully adopt 

small-scale cultivation. Adequate training and continued education are important inputs 

(Murshed-E-Jahan and Pemsl 2011; Wilcox et al. 2014; Jana et al. 2015; Hudson, Krogman, and 

Beckie 2016). Responding to this need, cultivation interventions have integrated an education 

component, as shown in Nepal (Miller et al. 2014; Darrouzet-Nardi et al. 2016; Osei et al. 2017) 

and in Bangladesh (Haselow, Stormer, and Pries 2016). 

Extensive associative, relational, simulation, and pilot evidence exists in the space of home-

based and diverse production of naturally nutritious foods, particularly around home gardens. 

However, more causal evidence is needed to better understand these relationships and their 

validity and success at scale.  

How Does Fortification Enhance the Nutrition Value of Food?  

Interventions targeting micronutrient deficiency are often considered to be the most cost-

effective public health programs (Berry, Mukherjee, and Shastry 2012). Among these, 

micronutrient fortification has shown promise in South Asia to improve nutrition (Asare-Marfo 

et al. 2013). One strategy, promoted by research and advocacy organizations such as 

HarvestPlus, centers on biofortification, the process of breeding staple food crops to increase 

their levels of specific micronutrients. A second strategy involves fortification of foods, through 

initiatives spearheaded by governments and their stakeholders in collaboration with the food 

industry. 
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Biofortification 

Biofortification is targeted at foods widely consumed by poorer households, often starchy staple 

food crops which are rich in energy, but otherwise provide little intrinsic nutrition value. The 

objective is to provide sufficient levels of vitamin A, iron, and zinc through consumption of 

these crops alone. Evidence suggests a promising future for biofortified crops in South Asia 

(Asare-Marfo et al. 2013). This pathway is identified as pathway (4) in Figure 1.  

Biofortified crops may improve nutrition as nutrients in crops can enhance micronutrient status. 

While much (though not all) of the evidence is based on simulations, it suggests that biofortified 

crops have the potential to improve human micronutrient levels (Qaim and Kouser 2013; Bhutta 

et al. 2015; HarvestPlus 2016; Talsma et al., 2017). These crops include iron-rich wheat, rice, 

and pearl millet in India (Stein et al. 2008; Finkelstein et al. 2015; Finkelstein, Haas, and Metha 

2017), and zinc-fortified and beta carotene–fortified rice in Bangladesh (Arsenault et al. 2010; 

De Moura et al. 2016).  

Biofortification is estimated to be cost-effective. Evidence suggests that it has the potential to be 

more cost-effective than many other interventions aimed at reducing micronutrient deficiency 

(Meenakshi et al. 2010; HarvestPlus 2016). Many studies support this, having assessed cost-

effectiveness based on improvement in micronutrient intake and increase in Disability-Adjusted 

Life Years (Qaim, Stein, and Meenakshi 2007). However, for nutrition gains to be realized, 

people must be willing to eat biofortified crops and to grow them (Stein et al. 2005). Accounting 

for this, several simulation studies include pessimistic nonadoption scenarios in addition to the 

best-case outcomes of widespread adoption and cultivation (Stein et al. 2005; Stein et al. 2007; 

Stein et al. 2008; Arsenault et al. 2010; De Moura et al. 2016). 

The work on the effectiveness of biofortification is often conducted in a highly controlled 

environment, using simulations, or through ex ante studies. To fully realize the possible gains 

and challenges of biofortification more rigorous research working to establish causality in real-

world, field settings is needed to better understand the technology (Berry, Mukherjee, and 

Shastry 2012). 
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Fortification 

Fortification provides a way to improve the nutrition quality of foods by adding micronutrients 

after production of a food product but before its consumption. This is identified as pathway (5) in 

Figure 1. Fortification occurs mainly through commercial methods, in which nutrients are added 

during the processing of food. Government support is essential for the development of such food 

products. Once the fixed costs of creating fortified food products are sunk, commercial producers 

may be more willing to sell such products to the public (Berry, Mukherjee, and Shastry 2012).  

Preliminary studies are promising: In Bangladesh, simulations show that a process for fortifying 

vegetable oil could reduce the number of people with inadequate levels of vitamin A from 115 

million to 86 million—a decrease of 25 percent (Fiedler, Lividini, and Bermudez 2015). Small-

scale trials of fortification are more common than large-scale trials; these small sample studies 

suggest success at improving micronutrient levels (Moretti et al. 2006; Radhika et al. 2011; 

Kajale et al. 2014). 

An important success in fortification and related research is focused on the effect of iodizing salt. 

With support from UNICEF, the Global Alliance for Improved Nutrition (GAIN), and the Bill & 

Melinda Gates Foundation, many South Asian countries have made iodizing salt a priority 

(GAIN 2012). India, in particular, has served as a test case. In the 1960s, the nation made 

fortifying salt mandatory. This requirement was lifted in 2000, leading to a dramatic decrease in 

the consumption of iodized salt. During this time, a number of studies emerged about the 

importance of iodine, with salt as the primary method of consumption (Mason et al. 2002; 

Kramer et al. 2016). The Indian government reinstated a mandatory iodization program in 2005, 

and today more than 70 percent of households in India consume iodized salt (GAIN 2012). 

Double-fortified salt, which is fortified with both iron and iodine, has also been considered to 

reduce micronutrient deficiency. While some studies have shown that introducing double-

fortified salt increases consumer intake of iron and iodine and reduces anemia (Horton, Wesley, 

and Mannar 2011; Venkatramanan et al. 2017), cost-benefit analysis suggests that this approach 

is best suited to cases where food fortification alone fails to achieve desired outcomes (Horton, 

Wesley, and Mannar 2011). 

There are some shortcomings in food fortification, however. For example, outcomes may be 

inconsistent across a population: Using food supplements with clarified butter led to increased 
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weight gain in infants, but it also resulted in obesity and overweight status in women (Kajale et 

al. 2014). Outcomes may also be limited by the initial conditions of the population. A study of 

children and women in Sri Lanka failed to find a reduction in anemia prevalence from 

consuming iron-fortified wheat flour because of low baseline levels of anemia in the population 

(Nestel et al. 2004). In Nepal, a vitamin A fortification program aimed at reducing night 

blindness in pregnant women had limited efficacy because women were too deficient in iron to 

successfully absorb the vitamin (Graham et al. 2007). 

While fortification and biofortification potentially offer efficient and cost-effective strategies for 

improving nutrition in South Asia, they should form part of a comprehensive system of 

interventions. These strategies are complements to, not substitutes for, other strategies and 

should not be used as stand-alone solutions (Qaim, Stein, and Meenakshi 2007). One of the root 

causes of malnutrition is associated with dietary monotony and relatedly monotonous 

agricultural systems; biofortification and fortification do not address these sources in addressing 

malnutrition. Additionally, current evidence is limited as preliminary analyses have been 

conducted a highly controlled environment or as simulations or ex-ante studies. Although 

globally the evidence strong for the value of biofortification and fortification on dietary 

improvement, more research in real-life field, generalizable settings is required to better 

understand the potential effects of biofortification and food fortification, as linked from 

agriculture to nutrition (Berry, Mukherjee, and Shastry 2012). 

What are the Emerging Threats and Trends on the Horizon for Food and Nutrition 

Security?  

Emerging trends create rising challenges for global and national efforts to improve nutrition. 

Four are particularly important areas for further research and emerged through our narrative 

review process: (1) climate change, (2) urbanization, (3) food loss and waste, and (4) food safety. 

We briefly discuss each and the challenges these emerging trends pose for food and nutrition 

security in South Asia. We work to tie each issue to the pathways of discussion in this narrative 

review.  

The first threat is the challenges associated with climate change. Agricultural production is 

uniquely exposed to climate and the natural environment and is vulnerable to weather shocks and 

natural disasters. Rainfall shocks and extreme weather events affect food production, food 
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security, and nutrition. Climate change exacerbates the already pronounced adverse effects of 

weather and weather variability on agriculture (Hussain et al. 2016). In South Asia, climate 

change may affect food security through a decrease in agricultural productivity, associated with 

decreased consumption (in India: Jacoby, Rabassa, and Skoufias 2011; in Bangladesh: Banerjee 

et al. 2015; in Nepal: Shrestha and Nepal 2016). Further, weather extremes will be more frequent 

around the world in the future, making adaptation strategies necessary (Droogers 2004) to 

mitigate the overall negative effects on the South Asian food system. 

The next threat is the challenges posed by rapid urbanization. The shift of populations from rural 

to urban areas carries important implications for food systems potentially changing opportunities 

for home production of naturally nutritious foods and for consumption of fortified foods. While 

half the world’s population today lives in cities, by 2050 that share is expected to exceed 65 

percent. And as urban populations continue to grow, the urban share of undernourished 

children—one in three today—is also likely to rise unless issues in urban food systems are 

addressed (Beddington et al. 2017). Cities often have greater disparities in wealth and differences 

in food consumption are driven by differences in wealth. Wealthier households tend to have 

greater access to fruits and vegetables and more time to prepare nutritious meals. In contrast, 

though poorer rural households may be able to produce naturally nutritious food through home 

gardens, in urban settings these households are more likely to rely on high-calorie, processed, 

convenience foods (Tefft et al. 2017). This can result in undernutrition and micronutrient 

deficiencies as well as in overweight, obesity, and diet-related noncommunicable diseases 

(Gaiha, Jha, and Kulkarni 2010; Beddington et al. 2017). Fortification provides a potential 

avenue for mitigating these effects, but these issues are likely to be pronounced in the coming 

years are urbanization continues to rise in the region.  

The third threat is the increasing trend that less food reaches consumers than is produced. This is 

because of both food loss (occurring in the production, post-harvest, and processing stages) and 

food waste (occurring at the retail and final-consumption levels). Indeed, it is estimated that a 

third of the food produced for human consumption globally is lost or wasted, amounting to 1.3 

billion tons of food each year (Gustavsson et al. 2011). This issue is tied to urbanization, as more 

food is transported between urban and rural areas. These challenges could be mitigated through 

urban agriculture or adaptations of home gardens for urban and peri-urban settings; however, 
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there is limited work in this area currently and so research is needed as food loss and waste pose 

greater challenges in environments which are already food insecure.  

Fourth and finally, a rising challenge is posed by the fact that more-nutritious foods, such as 

animal-source foods, fruits, and vegetables, are considered to be more susceptible to food safety 

hazards, due to spoilage. Unsafe food may make people sick: in 2010, the global burden of 

foodborne illness stemming from 31 types of hazards was estimated to total 33 million 

Disability-Adjusted Life Years, arising from 600 million illnesses and 420,000 deaths. In 

comparison, air pollution results in the loss of 76 million Disability-Adjusted Life Years 

annually, and malaria in the loss of 82 million (WHO 2015). In 2011, India registered 100 

million cases of foodborne illness. By 2030, that number is predicted to rise to 150–177 million 

because of the expected rise in incomes and the corresponding dietary transition to higher 

consumption of fruits, vegetables, and meat (Kristkova, Grace, and Kuiper 2017). This is also 

tied to urbanization, as well as issues associated with food loss and waste. As these trends 

persist, food safety hazards will commensurately rise, unless mitigated through urban food 

systems, shifts in agricultural productivity, and changes in home production of naturally 

nutritious foods in the urban and peri-urban context.  

For all of these trends and associated challenges and threats, more research is required in the 

agri-food intervention space, as well as studies of the outcomes of nutrition broadly associated 

with these changes. To be prepared and better inform policy, it is important to know how these 

challenges will shift and/or attenuate existing policies and programs to address poverty and 

hunger in South Asia.  

Conclusion 

This narrative review examines the evidence on agri-food interventions in South Asia, including 

providing public food transfers, increasing the production of naturally nutritious food through 

small-scale activities, and enhancing the nutrition value of food. Among the interventions 

reviewed, a number of opportunities and challenges exist. First, public food transfer programs, 

which are used to make food available and affordable to poor households, tend to suffer from 

inefficiencies and have little impact on nutrition. These programs can be made more nutrition-

sensitive by coupling transfers with health services, nutrition education, and/or food fortification. 

In addition to these sorts of transfer programs, other efforts exist to enhance the nutrition value 
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of cereals and staple crops through mass fortification and biofortification, and home production 

of naturally nutritious food through small-scale home gardens, animal husbandry, or aquaculture. 

These programs have suggestive links to improved nutrition. In particular, small-scale, home-

based production of nutritious foods can help improve nutrition by increasing access to a food, 

which generally increases its consumption. The evidence suggests that using biofortification of 

crops or post-harvest fortification to enhance and improve the nutrition value of food may be the 

most cost-effective way to reduce widespread malnutrition.  

However, there are several limitations in the existing literature reviewed in this paper on agri-

food interventions. First, with a few exceptions, findings on agri-food interventions are best 

described as correlative or suggestive. Much of the evidence is based on small case studies, ex 

ante simulations, or analyses with little external validity. Very few studies are causally identified. 

Strengthening the quality, if not necessarily the quantity, of the evidence around much of the 

work we have reviewed is a priority. Next, much of the evidence is centered in one country 

(India), with some two other countries (Bangladesh and Nepal) comprising much of the other 

evidence. Evidence from Afghanistan, Bhutan, the Maldives, Pakistan, and Sri Lanka is limited. 

To better inform policy and understand regional challenges, efforts should be consciously made 

to investigate agri-food interventions, nutrition, dietary diversity, and hunger in these countries.   

While the focus of the development community has shifted in recent years from ensuring people 

are able to obtain enough calories to ensuring people are able to obtain enough nutrients, rising 

challenges and threats to food security are redirecting the discussion back to calories alone. 

Ensuring food and nutrition security will be imperative to achieve the Sustainable Development 

Goals and improve the lives and livelihoods of millions across South Asia, and around the globe. 

To inform policy and to target anti-hunger and -poverty programs, it is essential to understand 

the effective and efficient pathways to reduce malnutrition. This narrative review identifies 

potential pathways – and potential pitfalls – to achieve this goal. However, no matter the 

approach taken, efforts to improve the production of food will be futile if governments do not 

also take steps to mitigate and adapt to climate change, as well as the challenges posed by 

urbanization, food loss, waste, and safety hazards. These threats may lower agricultural yields, 

compromise the nutrition value of crops, and reduce the quality of safe and healthy food 
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available. Encouragingly, possible solutions exist for all these emerging challenges. Countries 

will need to consider them, act on them, and learn from their ongoing experiences. 
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Appendix: Search Protocol  

A1 Methodology 
 
We closely follow the methodology from Tanner, Candland, and Odden (2015) and Tanner et al. 
(2017) which reviews the later impacts of ECD interventions (Hannes, 2011; CASP, 2017). These 
reviews break down the process into three phases: expanded search, screening, and coding. We 
adapt a simpler version of the methodology, which is described here.  
 
A1.1 Expanded search 
 
A1.1.1 Search databases 
 
The expanded search strategy involves a pilot and three rounds of data collection.  
 
Pilot 
 
The pilot will cover two databases: EconLit and Science Direct. The pilot serves as a test run for 
all three phases: search, screening, and coding. The pilot will be used to refine the concepts in the 
intervention-outcomes matrix and to identify a broader set of appropriate search terms for the 
concepts in the matrix.  
 
We will conduct cross-screening, where various people in the team screen the same set of results 
for relevance. Cross-screening allows us to identify discrepancies and revise the protocol to 
mitigate such discrepancies.  
 
Round A  
 
Round A consists of the main bibliographic database search, covering the following sources:  

• EconLit 
• Science Direct 
• AGRICOLA 
• PubMed 
• IDEAS° 
• Dialog 
• ERIC 

 
Based on initial results for all outcomes associated with on a topic, searchers screened 100-150 
papers for each intervention, before moving to the next agriculture intervention. If there were very 
few results, the searcher moved down to next outcome.  
 
In IDEAS, which is the database which was designated as, and proved, most likely to return many 
search results we determined stopping criteria: if a search returns more than 1,000 results, then 
that specific search will stop when 30 consecutive studies from the list of results are deemed 
irrelevant.  
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Papers identified from seminars and conversations with colleagues is also considered as part of 
the Round A search. 

Round B 
 
During Round A, systematic reviews will be flagged. In the Round B search, the reference list of 
these systematic reviews will be checked by looking at titles and abstracts of these papers, and 
screening these for relevance. The exact relevance criteria for Round A also apply to Round B.  
 
A1.1.2 Search terms  
 
We employ three categories of search terms: Category A includes the agricultural interventions, 
programs and practices, Category B includes the outcomes of interest, and Category C includes 
the list of SAR countries.  
 
All three categories should be joined by “AND”, while the concepts and search terms within each 
of the categories should be joined by “OR”. The set of interventions and outcomes, as well as the 
corresponding search terms are listed in Table 1.  
 
A1.1.3 Search documentation  
 
Each search will be documented by listing the database, the exact full search phrase, and the total 
number of results that were generated for that search. Any limitations to the search will also be 
documented. If “SmartText” or similar advanced methodologies were available or used, this 
should also be documented.  
 
When possible, and particularly for the pilot round, the search should also note the number of 
results for each pairwise intervention-outcome combination. The count of results for each pairwise 
combination, is however, not necessary for the full search.  
 
A1.2 Screening 
 
The screening strategy is to read through titles, subjects, and abstracts from a returned search, and 
to apply inclusion and exclusion criteria to very quickly determine the relevance of the study. 
Screening a title and abstract should take roughly 1-2 minutes.  
 
A1.2.1 Screening criteria 
 
The proposed inclusion and exclusion criteria are the following:  

• Relevant interventions and outcomes: confirm that at least one of the relevant interventions 
and one of the relevant outcomes are measured.  

o More precisely, note that an intervention must be related to agriculture. For 
example, we care about “transportation” and “weather” as they link to nutrition, but 
only via agriculture. 

• Location: confirm that the study is conducted in at least one of the eight SAR countries 
• Language: include only studies written in English 
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• Publication date: include studies from January 1, 2000 to June 1, 2017 
• Unit of analysis: include all studies even those which looks at regional or national time 

series 
• Peer reviewed: include papers with some peer review, including papers submitted to 

conferences 
• Effectiveness: we exclude efficacy studies and clinical interventions (i.e. biological 

studies), as these ignore the reality of service-delivery challenges. 
 
A1.2.2 Qualitative screening 
 
Generally, qualitative research should be restricted to included research reports with empirical 
studies that include a description of the sampling strategy, data collection procedures, and the type 
of data-analysis considered.  

• Included studies should contain the methodology chosen and the methods or research 
techniques opted for.  

• Descriptive papers, editorials or opinion papers would generally be excluded. 
 
Follow Critical Appraisal Skills Programme (CASP, 2017). There are two stages of questions: 1) 
screening (questions 1 and 2) and 2) details (questions 3 through 10).  

1. Was there a clear statement of the aims of the research? 
2. Is a qualitative methodology appropriate? 
3. Was the research design appropriate to address the aims of the research? 
4. Was the recruitment strategy appropriate to the aims of the research?  
5. Were the data collected in a way that addressed the research issue? 
6. Has the relationship between researcher and participants been adequately considered?  
7. Have ethical issues been taken into consideration? 
8. Was the data analysis sufficiently rigorous?  
9. Is there a clear statement of findings? 
10. How valuable is the research?  

 
A1.2.3 Miscellaneous screening guidelines  
 
Journals guide 
  
Only as a guide, we list key journals. These are more economics-focused journals, which will form 
the core of the literature for the review: 
 
Economics journals 

• The American Economic Review 
• Journal of Political Economy 
• Econometrica 
• Journal of Economic Literature 
• The Economic Journal 
• Review of Economic Studies  
• Journal of Economic Growth 
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• Quarterly Journal of Economics  
• Journal of Economic Perspectives  
• Journal of the European Economic Association   

 
Development economics journals 

• Journal of Development Economics 
• Economic Development and Cultural Change 
• Journal of Urban and Regional Research  
• World Development 
• World Bank Economic Review 
• World Bank Research Observer  
• Journal of Development Studies  
• Journal of International Economics 
• Population and Development Review  
• Journal of Peasant Studies  

 
Agriculture economics journals (including fisheries, forestry, natural resources) 

• American Journal of Agriculture Economics 
• Journal of Agricultural Economics  
• Journal of Regional Science  
• Journal of Rural Studies 
• Applied Economic Perspectives and Policy  
• European Journal of Agricultural Economics 
• Canadian Journal of Agricultural Economics  
• Agriculture Economics 
• Aquaculture 
• Land Use Policy 
• Food Policy 
• Journal of Rural Studies 
• Agricultural Systems 

 
Other key journals (including more health focus) 

• The Lancet 
• Nutrition 
• Journal of Nutrition  
• Annual Review of Nutrition  
• Nutrition Reviews  
• Nutrition Research Reviews  
• Clinical Nutrition  
• The American Journal of Clinical Nutrition 
• Journal of the Academy of Nutrition 
• European Journal of Clinical Nutrition  
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Other notes 
• Focus on evidence of linkages: need both the intervention/policy and outcome to appear 

for a paper to be screened in. We should not include framework / guideline papers, unless 
these papers have an implicit review of the evidence in the paper.  

• Livestock, poultry, soils: we do not care directly about the health of livestock and soil, 
but we will include such studies if it links these health outcomes to human nutrition 
outcomes   

• Flag studies that use “possible nutrition outcomes” as the motivation for their research 
without attempting to test this. 

• Duplicates should be removed from all search results. 
• We are flexible in terms of the methodologies we consider, but more stringent with regards 

to the geographic scope of the study— only focusing on evidence from the eight countries 
in SAR. 

 
A1.3 Coding strategy 
 
The coding phase can be thought of in three steps: 
 
Step 1 10-minute review: a closer look at all screened studies to ensure that the work does meet the 
above screening criteria.  
 
Step 2 quality rating: each study which passes the 10-minute review will be further assessed to 
assign it one of three possible ratings: AAA, AA, or A. The ratings are primarily based on internal 
validity or the quality of evaluation design. For example, AAA will be experimental studies, or 
studies which rely on regression discontinuity, diff-in-diff, instrumental variables, or matching, 
AA will include studies which consider some weak counterfactual (such as pre-post studies or a 
self-selected comparison group), A studies will be observational work that focuses on trends and 
correlations. The rating can further consider the presence and quality of robustness checks. 
 
Step 3 full coding: each study which passes the 10-minute review will be fully coded, by registering 
the following details 

• Country, district / province, author, year 
• Duration of study 
• Unit of analysis, sample size, baseline values, estimated effect (plus standard errors, 

significance, t-statistic, p-value) 
• Data collection procedures 
• Comparison of sample and target population, type of government involvement or support, 

barriers and enablers to implementation 
• Presence and type of cost analysis 
• Heterogeneous effects 

 
Since we do not exclude lower quality studies in our review, steps 2 and 3 will overlap. All studies 
that pass the 10-minute review will be simultaneously quality-rated and fully coded.  
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A2 Framework 
 
Interventions and outcomes matrix 
 
The proposed interventions are listed in category A, and the proposed intermediate and nutrition 
outcomes are listed under category B.  
 

Interventions and Outcomes Matrix 
 

Category A: 
Agricultural 

interventions, 
programs, and 

practices 
 

Category B:  
Food and nutrition outcomes 

Level:  
How much 
food is 
consumed? 

Quality:  
Are nutrients 
being 
consumed? 

Diversity:  
How diverse 
is the diet? 

Distribution:  
Are specifically 
children and 
women 
consuming 
nutritious diets? 

Security: 
Does the 
household 
achieve 
food 
security? 

Nutrition 

Nutrition-sensitive 
agriculture 

      

Home production 
of nutritious and 
diverse foods 

      

Home gardens       
Fisheries       
Livestock & 
poultry 

      

Traditional foods       
Crop 
diversification 

      

Fortification of 
staple crops 

      

Biofortification       
Fortification       
Value chain        
Storage       
Processing       
Distribution       
Retailing       
Quality & Safety       
Food environment       
Accessibility & 
availability 

      

Affordability &  
price 

      

Acceptability & 
desirability 

      

Food assistance 
 

      

Environment & 
resources 

      

Agricultural 
sector growth 

      

 


	How Does Provision of Public Food Transfers Affect Consumption, Nutrition, and Health Outcomes?
	Can Consumption of Naturally Nutritious Food be Enhanced through Small Scale Production?
	Home Gardens
	Livestock, Poultry, and Fish Farming

	What are the Emerging Threats and Trends on the Horizon for Food and Nutrition Security?
	A1 Methodology
	A1.1 Expanded search
	A1.1.1 Search databases
	A1.1.2 Search terms
	A1.1.3 Search documentation

	A1.2 Screening
	A1.2.1 Screening criteria
	A1.2.2 Qualitative screening
	A1.2.3 Miscellaneous screening guidelines

	A1.3 Coding strategy

	A2 Framework
	Interventions and outcomes matrix


