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Improving wasting among
children under-5 years in
Malawi: The role of farm input
subsidies

Grace Tione*, Edith Gondwe, Beston B. Maonga,

Kennedy Machira and Samson Pilanazo Katengeza

Department of Agricultural and Applied Economics, Lilongwe University of Agriculture and Natural

Resources, Lilongwe, Malawi

Wasting among children under-5 years remains a public health problem in

Malawi, despite the quest to improve food availability through Farm Input

Subsidy Program (FISP). As such, the study examined the link between FISP

and child wasting. Using Malawi Integrated Household Panel Surveys for

2013, 2016, and 2019, two-stage least squares approach was employed to

run a Cobb Douglas production function and a correlated Random E�ects

(CRE) Model to account for endogeneity challenges and an unbalanced

panel dataset. The study hypothesized the role of FISP to dietary diversity at

the household level on child wasting [weight-for-height (WHZ)]. Based on

the analysis, the study found that household access to FISP coupons was

not a stand-alone predictor for low wasting among children under-5 years.

However, increased maize production due to FISP coupon access significantly

correlated with lower wasting likelihood incidences at the household level.

Worth to note, that in 2015/16, households that had accessed FISP coupons

and were in the central region had higher wasting probabilities among the

children under-5 years in Malawi compared to other counterparts panels.

This implies challenges to addressing wasting among children under-5

years– which can be attributed to higher redemption costs of the FISP

coupon. Therefore, the current study suggests that input subsidies can

improve the reduction of wasting among children under-5 years through

specific pathways, among them, increased maize production and considering

appropriate targeted approaches to ensure households access the inputs for

sustained food availability, which in turn enhances improved the children

under-5 years health dividends in Malawi.
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Introduction

Globally, child malnutrition remains a fundamental public health challenge

and is associated with undesirable health outcomes such as reduced cognitive

and physical development, increased rates of sickness and death from common

illnesses, and reduced educational outcomes and lifelong productive capacity (1, 2).
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Wasting, stunting, and underweight are expressions of under-

nutrition and are anthropometric indicators for assessing a

child’s nutritional status (3). Recent global undernutrition

estimates suggest that 149.2 million children under the age of

5 were stunted, 45.4 million wasted, and 38.9 million overweight

in 2020 (2). Incidents of child undernutrition are particularly

higher in Sub-Saharan Africa (SSA), which has 37 and 25% of

the world’s stunted and wasted children, respectively (2). The

FISP has been widely critiqued, with scholars indicating that

political considerations and corruption impede clear targeting

of households that could make productive use of fertilizer but

cannot afford to pay for it (4–6).

While causes of child malnutrition vary across geographical

spaces, key determinants of malnutrition are most commonly;

household food insecurity, inadequate dietary intake, diseases,

low household income, lack of access to adequate clean water,

insufficient health facilities, low educational level, distance

to health facilities, poor hygiene, and sanitation (7–9). In

addition, the incidences of child malnutrition have been further

exacerbated by the global social and economic crisis caused by

the COVID-19 pandemic (10, 11). The pandemic, through its

negative impacts of reduced household incomes; disruption of

production, transportation, and sale of nutritious, fresh, and

affordable foods; and interruptions to health, nutrition, and

social protection services, pose a risk to the nutritional status of

children (12, 13).

In Sub-Saharan Africa (SSA), investments in nutrition

policies, programs, and related advocacies to reduce child

malnutrition offer important pathways to reduce negative

outcomes of malnutrition (14). For example, in the case of

Malawi, several programs such as exclusive breastfeeding among

infants in the first 1,000 days of life have been implemented,

with reported positive outcomes in reducing child nutrition-

related problems (15–18). Complementary programs in the

agriculture sector to reduce food insecurity and improve food

diversity have also been implemented through various forms of

agricultural subsidy programs (19–22). Evidence suggests that

these programs can play a role in reducing child malnutrition

outcomes and, therefore, the need for adequate research that

informs policies.

In their various forms and contexts, agricultural input

subsidies have been widely implemented in developing countries

and are hypothesized to reduce malnutrition through their

impacts on dietary diversity (6, 23–25). While the objectives

of AIS vary widely in the Sub-Saharan region, the underlying

concepts focus on higher agricultural productivity, improved

food through lesser food prices, and nutrition security (6, 26).

The Farm Input Subsidy Program (FISP) in Malawi,

currently known as the Affordable Input Program (AIP), is

implemented to increase cereal and legumes production and

provide farmers with the incentives to diversify production (21,

27–29). On a global scale, FISP also responds to the attainment

of Sustainable Development Goal (SDG) 2 “End hunger, achieve

food security and improved nutrition and promote sustainable

agriculture” (30). The AIP program in Malawi has undergone

several adjustments to align it to improved welfare outcomes.

FISP was re-introduced in 2005/06 after an initial suspension

of the program, consisting of fertilizer and seed inputs for

maize and soybean crops (27). The core stated objective of the

FISP has consistently been to improve resource-poor small-

holder farmers’ access to improved agricultural inputs to achieve

their and national food self-sufficiency and raise these farmers’

incomes through increased food and cash crop production (21).

Evidence on the performance of AIPs suggests that the

overall production and welfare effects of subsidy programs

tend to be smaller than expected (5, 31). Since the inception

of the program, studies that have assessed the role of the

FISP have focused on the contribution of FISP to coping with

negative shocks (32); reduction of the gender adoption gap

(33); nutrition outcomes (25); agricultural diversification (19);

gendered agricultural productivity (20); and adoption of natural

resource management technologies (34).

Despite the wide implementation of Agricultural Input

Subsidies (AIS) and recent interest in assessing the linkages

of the programs to food and nutrition security outcomes,

the evidence continues to be scanty and unclear (26, 35).

Like many AISs, the FISP has targeted increased productivity

of agricultural households by providing input subsidies to

small-scale farmers (21). In addition, the FISP program

has been aligned with national development goals such as

the Malawi Growth and Development Strategy (MGDS)

and the global Sustainable Development Goals (SDGs)

(36–38).

The prevalence of wasting among children under-5 years

is generally unwanted among populations, as it reflects the

short-term unavailability of food among households. While the

prevalence of wasting among children in Malawi is lower than

the global estimates of 6.7%, at 3.7%, the presence of wasting

among children is highly undesirable. Despite the widespread

use of subsidies for agricultural inputs as a crucial agricultural

policy for reducing food insecurity in SSA countries, such

as Malawi, discourses examining the pathways of the subsidy

programs to nutrition outcomes are sparse and do not take

into consideration the changing policies and implementation

arrangements of the programs (35). Further, few studies link the

FISP to children’s outcomes (25). In this study, we address this

research gap by assessing the relationship between access to FISP

subsidy and the nutrition outcome of wasting among children

under-5 years.

Ideally, improvements in child wasting cannot be achieved

without consuming a healthy diet, and healthy food comes

from either own production, gift, or purchase (39). The

agricultural sector in many developing countries consists of

small-holder farmers characterized by small land size (less

than 3 ha) and constraints to agricultural inputs, which

the Agricultural Inputs Subsidy Program (AISPs) attempt to
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FIGURE 1

Wasting levels of children under-5 years in 2013,2016, and 2019.

address (5, 21). The Farm Input Subsidy Program (FISP)

implemented in Malawi is this study’s Agricultural input

subsidy program of interest. The FISP is implemented as

a social protection program that promotes food availability

through subsidized inputs to increase own production and

consumption of Maize and legumes (6, 19, 20). We adapt the

conceptual framework offered by Walls et al. (6) and develop

a conceptual framework specific for the FISP program in

Malawi. Figure 1 shows wasting levels of under 5 children in the

studied years.

We conceptualize FISP as being linked to child malnutrition

through increased food production, especially Maize and

legumes outputs, and subsequently contributing to nutritious

and diversified food to children under-5 years dwelling in

FISP beneficiary households. In our framework, malnutrition

develops from two main immediate causes, inadequate dietary

intake, and poor healthcare. In this study, we limit our analysis

to the relationships between inadequate dietary intake and

nutrition outcomes. Several authors have provided evidence that

suggests that food insecurity, through inadequate dietary intake,

is one of the major leading risk factors for child malnutrition

(40–44).

FISP theoretically relates to dietary diversity through the

inclusion of legumes in the program. While maize production
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is associated with access to starchy food sources, the inclusion

of legumes is a deliberate and direct way of introducing

dietary diversity in FISP beneficiary households and enhances

increased food availability at the household level. The increased

food access pathway is closely related to this pathway and

is achieved through maize and legume production. Lastly,

dietary diversity is associated with increased access to nutritious

foods through household incomes. Households with disposable

income realized from their crops may be better able to

purchase more nutritious foods and non-food products that are

imperative for dietary diversity, hence enhanced nutrition of

children under-5 years.

Our study builds on the previous scholars to further establish

causality between FISP and child-related nutrition outcomes.

Our contribution to literature is the time dimension element

whereby we used three waves of the IHP data, i.e., 2013, 2016,

and 2019. It is hypothesized that previous impacts, such as

those established by Harou (25), are still consistent. Our study

measures the contribution of the FISP program, which has

undergone significant changes in its targeting criteria (from 1.5

million farmers to 1million farmers in 2018/2019) and increased

farmers’ contribution fees toward redeeming coupons, which

consequently have reduced the number of beneficiaries (21). Our

study is, therefore, timely in addressing these changes.

Methods

Study design and setting

This study used three-wave panel data from

Malawi’s Integrated Household Panel Survey (IHPS) for

2012/2013,2015/2016, and 2018/2019 agricultural seasons to

assess the role of input subsidy in improving malnutrition in

Malawi. The IHPS data is collected by the Malawi National

Statistical Office (NSO) with financial support from the

World Bank to monitor and evaluate changing conditions of

Malawian households. The data is nationally representative and

incorporates both rural and urban respondents. The surveys

provide comprehensive information on households’ production

under agricultural modules, household consumption,

income, employment, health, education, and other household

characteristics under the household module and community

characteristics under the community module. The selection of

households is based on a stratified two-stage sample design,

which firstly selects primary sampling units (PSUs) Enumeration

Areas (E.A.s), and then later identifies households. A useful

element to note about this dataset is that the selection criteria for

beneficiaries differed in the three data collection periods. Firstly,

the number of beneficiaries in 2019 was fewer than in 2013

and 2016. Secondly, the beneficiaries in 2019 and 2016 were

expected to contribute MK15,000 toward the cost of fertilizer,

while the beneficiaries in 2013 contributed MK4,500 (21).

Sampling and sample size

In our analysis, the analytical sample size of 1947 households

that either received subsidy coupons in one period or did

not receive input coupons. It is worthy to note that these

households that received FISP coupon were selected using a

targeted approach due to their poverty vulnerability attributes

and identified within their community by village headmen and

related community leaders (4, 45). Their community defined

these households as productive poor but had land and human

capital yet lacked financial capital to acquire farm inputs either

timely or not.

The pooled sample size for the three periods was 1947

households. However, it is important to note that only the rural

households were eligible to participate and acquire inputs under

FISP. Further, not all farmers benefited from both periods (either

received input coupons in 2013 or 2016, or 2019), thus creating

an unbalanced data structure.

Children under-5 years wasting

On the malnutrition outcome, we concentrated on wasting

[calculated using anthropometric measurement, Weight for

Height (WHZ)]. Our choice for wasting as an anthropometric

indicator was twofold. First, when severe, Wasting weakens the

child’s immunity system and makes the child susceptible to

long-term development delays but can be reversible with urgent

feeding, treatment, and care (46). Secondly, changes in wasting

levels can also be observed in a short time, such as the time frame

of the three-panel data periods in this study (2013-2016-2019).

Children are considered moderately malnourished if they have a

z-score between −3 and −2, and severely malnourished if their

z-score is less than−3 (25). We further determined a child to be

wasted if weight for height; (WHZ) is less than−2.

Empirical model specification

To examine the impact of FISP in reducing child’s wasting,

we used two-stage least square to control for unobserved

variables that cannot be controlled for but may be correlated

with attributes used in selecting farming households. The first

stage was to estimate Cobb Douglas production function while

in the second stage, we linked the estimates in the first stage to

assess whether the household that receive coupon experiences

reduced wasting of its children under-5 years. It is worthy to note

that our unit of analysis was at the household level.

In order to control for potential levels of endogeneity, in

the first stage, we applied a Cobb Douglas production function

for Maize and legume in that included production inputs in

natural logs (i.e., inorganic fertilizer, organicmanure, labor, land,

and whether the household received input coupon in either

2012/2013 season or 2015/2016 season or 2018/2019 or one or
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more of them). The model was specified as follows:

lnMit = α0 + γ lnXit + θlnZit + µ (1)

Where Mit in equation 1 was output of Maize and legumes

in year t, for household i; Xit is a vector of input variables of

inorganic fertilizer, organic manure, labor, land and whether the

household received input coupon in either 2012/2013 season

or 2015/2016 season or both; and household characteristics

were given by Zit . µ is the error term, while α0, γ and θ

are coefficients.

In stage two, we specified the model as follows:

lnNit = α0 + α1FISPit + α2lnMit + α3(Mit ∗ FISP)it

+ α4
(

year ∗ FISP
)

+ α5Zit + εit (2)

Dependent variables

The dependent variable specified as Nit is the nutrition

outcome from anthropometric indicators for children under-

5 years in household i in year t. The nutrition outcome of

interest, wasting, measures the weight for height (WHZ) ratio

of the under-five child in households i. We then specified

children under-5 years to be wasted if z-score for variable WHZ

is less than −2. A child has adequate nutrition if WHZ is

between−2 and 2.

Independent variables

The key independent variable, input subsidy (FISPit), was

measured in two forms: whether a household is a beneficiary of

input subsidies and the quantity of subsidized inorganic fertilizer

used by the beneficiary household. Empirical evidence reports

a positive correlation between access to subsidized inputs and

the production of target crops such as Maize (47–52). Since

production is an intermediary indicator of nutrition security,

we expect that an increase in crop production should positively

correlate with nutrition security. Thus, access to subsidized

inputs is expected to positively influence nutrition security

through improved agricultural production.

Mit controls for production of the target crop. These are

maize and legume (Beans, Soya bean and Groundnuts). As

discussed in the previous paragraph, we expect an increase in

production of these commodities to have a significant positive

influence on nutrition security. It is however not automatic

that an increase in food production will result in improved

nutrition security. However, naive causality cannot be assumed

due to endogeneity assumptions which we discuss below. Firstly,

food surpluses do not necessarily translate into access to dietary

quality and nutritious food (53). Secondly, most vulnerable

people inMalawi have inadequate access to calories even in years

when there is a surplus of Maize (39). It is, therefore, important

to establish the farm-level link of agricultural production with

dietary quality and nutrition security to understand the impact

of agricultural policies and programs on nutrition security (54).

We interactedmaize production and quantities of subsidized

inputs (fertilizer and seed). This interaction (equation 2) is

represented by M∗

itFISP. If the coefficient of the parameter α3

is positive and significant, it suggests that an increase in food

production due to access to subsidized inputs has a positive

and significant correlation with nutrition security. Thus, access

to subsidized inputs potentially enhances nutrition security

through improved food crop production.

We also interacted in equation 2 above access to subsidized

inputs to the year the household received input subsidy. This

interaction represented as Year∗FISP indicates the significance

of receiving input subsidy in 2016 and year 2019 taking 2013

as base year. If the coefficient of parameter α4 is significant and

negative, then wasting of children under-five years of age was

improved in the households that receive input coupon in 2016

and 2019.

Control variables

Control variables included household characteristics (Zit)

such as age of household head, education, and household

size, Where εit is normally distributed error term. Age of

the household head assumes that the older one is, the more

responsible one becomes hence likely to positively influence

nutritional security. Similary, the more educated a household

head, the more knowledgeable one is in terms of the child’s

nutritional requirements and hence enhance nutritional security

by reducing Wasting among the under five.

Data analysis and estimation

Our data analysis consisted of both descriptive and

regression analysis. We analyzed key descriptive variables of

access to FISP coupon, land size, maize output, legume output,

household size and education. The descriptive statistics are

presented as means and standard deviations. Cobb Douglas

and Correlated Random Effects (CRE) regression analysis were

conducted to examine the correlation of access to FISP coupons

to anthropometric outcome of wasting among children under-5

years. Data was managed and analyzed using STATA 17, and all

statistical analyses were performed within the program.

This CRE strategy addresses the problem of unobserved

heterogeneity in the model especially with unbalanced panel

data. The CRE strategy also partially address the endogeneity

problem associated with access to input subsidies because the

identification strategy of beneficiaries is not random. This

problem is partly addressed in the CRE strategy because it
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TABLE 1 Study sample of the 2013_2016_2019 panels.

Year Total Beneficiary Non-beneficiary

observations

Frequency % N N

2013 622 31.95 225 397

2016 296 15.36 220 76

2019 1,026 52.70 143 883

Number of

observations

1,947

TABLE 2 Descriptive statistics of the explanatory variables.

2013 2016 2019

Age 36.59 34.07 35.63

Household size 5.81 5.21 5.17

Education (years) 7.06 6.45 7.56

Maize yield (kg) 811.62 375.22 426.39

Legume (kg) 147.42 90.01 1,546.39

Land (acres) 1.79 1.56 1.53

controls for unobserved heterogeneity which is the main cause

of the endogeneity (55). It is important to note that, we included

the mean of time-invariant variables in these correlated random

effects (CRE) specification.

Results

Background characteristics

In Table 1 through Table 4, we present summaries of

descriptive statistics of variables used to analyze the impact

of the input subsidy program in reducing wasting of children

under-5 years in Malawi. Table 1 provides the distribution of the

sample across the three sampling periods. We observe a decline

in the number of FISP beneficiaries as we move across the three

periods, with 2019 registering the lowest number of 143 from

225 in 2013. These results are consistent with the reduction in

the number of beneficiaries of the FISP program (21).

In Table 2, we presented the descriptive statistics of

the explanatory variables. This mainly showed household

characteristics, including demographic and economic variables

such as land size (farm size) measured in acres, and maize and

legume output measured in kilograms.

It can be observed that the mean land size cultivated by

the households decreased across the years, with a corresponding

decrease in maize output (from 811.62 kg in 2013 to 426.39.30 kg

in 2019). On the other hand, legume production increased from

147.42 to 1546.39 across the panels.

TABLE 3 Descriptive statistics of the explanatory variables by

beneficiary category.

Variables Beneficiary Non-beneficiary Pooled

Age (Years) 37.09 35.28 35.69

Household size 5.7 5.3 5.4

Education (years) 6.9 7.3 7.2

Maize yield (kg) 640.58 512.1 541.59

Legume (kg) 215.72 1,072.52 878.04

Land (acres) 1.90 1.53 1.62

TABLE 4 Descriptive statistics of the outcome indicator- wasting.

Observations Mean Std.

Dev.

Min MaxW

WHZNCHS 1,947 3.668906 18.04792 −4 30

Table 3 presents the descriptive statistics of the explanatory

variables disaggregated by beneficiaries and non-beneficiaries of

FISP. We found that on average, FISP beneficiaries cultivated

relatively bigger land sizes (19%) than non-beneficiaries, with

a corresponding 20% higher maize output (640.58 kg) than

their non-beneficiary counterparts (512.1 kg). However, non-

beneficiaries produced more legumes than beneficiaries (399 %

more).

Wasting among children under-5 years

Table 4 presents descriptive statistics of wasting among

children under-5 years in Malawi. Overall, the mean Z-score is

3.66, suggesting that, on average, children under-5 years in the

sampled households were not wasted.

Figure 1 presents three histograms for 2013, 2016, and

2019 panels. We find fluctuations in the WHZ values across

the three periods. Firstly, we observe that the WHZ value

in 2013 was positively skewed (0.103). However in 2016,

the wasting levels declined, with a mean WHZ value of

−0.28. An improvement in the wasting levels is recorded for

2019, at 0.173.

Impact of FISP on reducing wasting
amongst children under-5 years

Table 5 presents the determinants of wasting among FISP

and non-beneficiary households. The regression analysis showed

that wasting among children under-5 years in Malawi was

affected by household participation in FISP, location of the

household, the interaction of participation in FISP and Maize
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production, and the period in which the coupon was received.

At a 5% level of statistical significance, there was a positive

and significant correlation between households receiving a

FISP coupon and the probability of having children under-5

years wasted.

The impact of access to a FISP coupon on reducing wasting is

only significant when we observe the maize output levels among

beneficiary households. We find that households that accessed

subsidized fertilizer and producedMaize had a lower probability

of having children under-5 years wasted (p < 0.05).

The results further show an improvement in wasting levels

of children under-5 years dwelling in households that received

input coupons in the 2018/2019 season compared to the other

seasons. We find that children under-5 years dwelling in

households that received input coupons in 2015/2016 had a

significantly higher probability of being wasted (p < 01). On

the other hand, the probability of having children under-5 years

wasted in households that received a coupon in 2018/2019 was

significantly lower (p < 0.05)

In terms of region of residence, we find a positive and

significant correlation of the probability of households having

children under-5 years that are wasted if the household resides

in the central region of the country (p < 0.10).

Discussion

This study establishes evidence of how access to FISP affects

household nutrition. The number of targeted beneficiaries in the

samples used in this study dropped from 600 in 2013, 276 in

2016, and 145 in 2019 due to the government’s reduction of the

targeted beneficiaries and increased coupon redeeming fee (21).

Overall, the mean wasting was 0.103 in 2013,−0.28 in 2016, and

0.173 in 2019. This finding shows that nutrition outcomes due

to access to FISP coupons have been inconsistent, with better

outcomes observed in 2013 and 2019.

Interestingly, our three-wave panel data finds that access

to FISP coupons as a stand-alone predictor is not associated

with reduced wasting values in households and does not

directly translate into improved nutrition outcomes of wasting.

Households that accessed FISP coupons had a higher probability

of having children that were wasted. These results are different

from what Karamba (56) and Harou (25) found, where the

receipt of subsidized inputs led to a reduction in wasting

(weight for height) among children under-5 years in beneficiary

households. One possible explanation of these differences is

the datasets used, i.e., Harou used two waves of 2012/13 and

2015/16 while Karamba used one wave of 2009/10. This suggests

that while FISP aims to improve household food and nutrition

security, the direct correlation might not always hold in all

contexts. Another possible explanation for this phenomenon

might be related to the selection criteria for the program,

where households that receive FISP coupons are economically

TABLE 5 Results of impact of FISP on wasting among children

under-5 years.

Wasting (logWHZ)

b/se

FISP 1.248**

(0.659)

Maize1 0.061

(0.080)

legume1 −0.014

(0.018)

0.FISP#c.M∼1 0.000

(.)

i.FISP#c.Maize1 −0.207**

(0.112)

c.FISP_Seed#c.legume1 0.002

(0.003)

Age 0.007

(0.016)

Age2 0.000

(0.000)

reside −0.105

(0.100)

edu_head −0.006

(0.011)

1.r egion 0.000

(.)

2. region 0.204*

(0.114)

3.region 0.188

(0.118)

hhsize 0.033

(0.024)

2013.year 0.000

(.)

2016.year 0.550****

(0.112)

2019.year −0.194**

(0.088)

Sex 0.121

(0.105)

Year 2 −0.136

(0.203)

Year 3 −0.178

(0.166)

Sex_child 0.063

(0.060)

devage 0.001

(0.007)

devfarmsize 0.022

(0.037)

(Continued)
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TABLE 5 Continued

Wasting (logWHZ)

b/se

devsex 0.061

(0.165)

deveducation −0.002

(0.019)

devhhsize −0.039

(0.036)

Constant −0.308

(0.535)

/

sigma_u 0.363****

(0.067)

sigma_e 1.093****

(0.030)

Wald chi 107.688

Prob > chi2 0.000

Rho 0.100

Observations 1,662.000

WHZ was dummy for 1 = Yes and 0 otherwise. Results are significant at ****, **, * 0.1%,

1%, 5% and 10% levels respectively.

challenged, produce less food for consumption, and have less

income to purchase food, which leads to children under-5 years

being wasted.

Further on, a possible explanation could be related to the

program’s focus on Maize as a staple crop with less attention to

other nutritionally high-value crops. Evidence shows that it is

only in recent times that the program included legumes seed,

but how far households are making use of this is yet to be

verified. This finding could, however, be due to methodological

specifications. We, therefore, tried to interact with the FISP

(whether the household redeemed fertilizer and seed) variables

with maize and legume production.

Whenwe estimated the interacted effect of maize production

conditioned on receiving and redeeming subsidized inputs, we

observed a negative and significant correlation between wasting

levels of children under-5 years (p < 0.01). These results, in

principle, imply that nutritional benefits from FISP coupons

are contingent on increased maize production, contributing

to reduced wasting among children under-5 years old. This

finding further implies that even if households have access to

FISP coupons, the presence of other forms of constraints in

accessing and utilizing additional resources required for higher

maize production will likely result in undesirable nutrition

outcomes. In light of the fact that no statistically significant

impact was found for maize production on wasting, which

concurs withWalls et al. (6), we suggest that the selection criteria

for the FISIP beneficiaries should target economically challenged

households with the appropriate supporting conditions to

increase maize production.

We find no significant interaction effect for legumes and no

evidence to support the pathway in our conceptual framework

that legume production leads to dietary diversity and hence

improved nutrition outcomes for children under-5 years in FISP

households. Matita et al. (57) found a similar lack of evidence

on the contribution of cultivating legumes to dietary diversity

for households that accessed FISP coupons. However, a recent

study finds a positive linkage between access and redemption

of legume coupons with greater dietary diversity and evidence

that the type of subsidized seed coupon matters for nutrition

outcomes (58). Based on these two differing findings from the

literature, we postulate that further analysis focusing on types of

coupons redeemed and linkage with anthropometry outcomes

should be considered in future studies.

We found that households that received a coupon in the

2015/2016 period had a significantly higher probability of having

children under-5 years wasted. But households that received

a coupon in the 2018/2019 period had a significantly lower

likelihood of having children under-5 years wasted. These results

can be understood in the context of the changes that have

been implemented for the subsidy program (21, 57). Households

that accessed coupons in 2015/2016 were the first group to

pay higher redemption fees for the coupons, which could have

affected the quantities of inputs redeemed by the vulnerable

farming households.

We found that residing in the central region was associated

with a household having a significantly higher probability of

having children under-5 that are wasted. These results partly

render to other findings that farmers in the central region have

less diversified production systems, with Maize and tobacco

continuing to dominate cultivation (58).

Conclusions and recommendations

Our current study examines the link between FISP and

its effect on the child malnutrition outcome and wasting of

children under-5 years in Malawi. The FISP program continues

to be a topic of interest due to the significant funding it

receives within the Agricultural budget in the study country

and the important role of Maize, the main targeted crop within

the subsidy program. We find evidence that households that

had received a coupon were overall associated with a higher

probability of having children under-5 years with wasting. We

further find those poor households that received input coupons

(FISP) and produced Maize had better outcomes for wasting

among children under-5 years. We also note that being a FISP

beneficiary in the central region was associated with a higher

probability of having children under-5 that are wasted. Across

the sampling periods, we find that households receiving a

coupon in 2015/2016 had a higher probability of having children
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under-5 years, while a lower probability was observed for the

2018/2019 period.

We understand that the use of Input Subsidy is not a

stand-alone predictor that directly links to child malnutrition.

Nevertheless, where beneficiary households can increase output

of cereals such as Maize, important reductions in malnutrition

outcomes such as wasting are attained. Based on the above

results, we draw the following recommendations for further

improvements in implementing the FISP in Malawi.

Firstly, our study highlights the important role that

increased output plays in attaining nutritional outcomes

such as wasting. We, therefore, propose that to achieve

the desired impacts of input subsidy programs on nutrition

outcomes, the targeting of beneficiaries needs to be based on

the productivity levels of households. We acknowledge the

intention of the government to support the highly resource-

constrained households to improve food security and the

economic wellbeing of the beneficiary households. Nevertheless,

we suggest that for the government to achieve this noble

objective, the targeted poor resource-endowed FISP beneficiary

households should be supported with appropriate household

level enabling conditions such as time-bound staggered social

safety nets to ensure that they effectively put the inputs

into use at the farm level for increased production of Maize

and the other chosen crop enterprises. The revision of

the targeting criteria for the FISP program initiated in the

2015/16 period and 2018/2019 period is an excellent step

in the right direction toward this, and our results, where

households that received FISP in 2019 had reduced wasting

levels of children under-5, do indeed suggest that the revised

criteria can generate significant positive outcomes from the

FISP program.

Secondly, our results bring into question how the FISP

program can best account for the spatial differences that exist

across the three regions. The evidence from this study and

other studies has shown that the nutrition outcomes linked to

the FISP, such as dietary diversity and child anthropometry,

are not consistent across the three regions in the country (58).

While it is true that the targeted crops (Maize and legumes)

are important crops at a country level, there is room for more

conversations on whether the subsidy program should expand

its targeted crops. Understanding the broader linkages that

income pathways offer to access to important food crops can

help streamline investments in other food systems within the

regions that can be linked to the intended nutrition outcomes

currently outlined in the FISP program.

Potential study limitations and
mitigation

As we argue in the paper, evaluating AIP subsidies

needs to be a continuous effort to inform policy direction

and implementation strategies. Our analysis only focused

on the nutrition outcome of wasting. However, there is

a need to assess how changes in the implementation of

the FISP affect other nutrition outcomes both among

children under-5 years and productive adults. Further, we

acknowledge that further studies could identify more nuanced

relationships by isolating the type of coupons redeemed

by households.
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et al. (2020). The extent of covid-19 pandemic socio-economic impact on global
poverty: A global integrative multidisciplinary review. Am J Econom. 10:213–224.
doi: 10.5923/j.economics.20201004.02

11. Coker M, Folayan MO, Michelow IC, Oladokun RE, Torbunde N, Sam-
Agudu NA. Things must not fall apart: the ripple effects of the COVID-19
pandemic on children in sub-Saharan Africa. Pediatr Res. (2021) 89:1078–86.
doi: 10.1038/s41390-020-01174-y

12. Fore HH, Dongyu Q, Beasley DM, Ghebreyesus TA. Child malnutrition
and COVID-19: the time to act is now. Lancet. (2020) 396:517–8.
doi: 10.1016/S0140-6736(20)31648-2

13. Headey D, Heidkamp R, Osendarp S, Ruel M, Scott N, Black R, et al. Impacts
of COVID-19 on childhood malnutrition and nutrition-related mortality. Lancet.
(2020) 396:519–21. doi: 10.1016/S0140-6736(20)31647-0

14. Heckert J, Olney DK, Ruel MT. Is women’s empowerment a pathway to
improving child nutrition outcomes in a nutrition-sensitive agriculture program?
Evidence from a randomized controlled trial in Burkina Faso. Soc Sci Med. (2019)
233:93–102. doi: 10.1016/j.socscimed.2019.05.016

15. Chipojola R, Lee GT, Chiu H-Y, Chang P-C, Kuo S-Y. Determinants of
breastfeeding practices among mothers in Malawi: A population-based survey. Int
Health. (2020) 12:132–41. doi: 10.1093/inthealth/ihz034

16. Nkoka O, Ntenda PAM, Kanje V, Milanzi EB, Arora A. Determinants
of timely initiation of breast milk and exclusive breastfeeding in Malawi:
a population-based cross-sectional study. Int Breastfeed J. (2019) 14:37.
doi: 10.1186/s13006-019-0232-y

17. Salim YM, StonesW. Determinants of exclusive breastfeeding in infants of six
months and below in Malawi: a cross sectional study. BMC Pregnancy Childbirth.
(2020) 20:472. doi: 10.1186/s12884-020-03160-y

18. Walters CN, Rakotomanana H, Komakech JJ, Stoecker BJ. Maternal
determinants of optimal breastfeeding and complementary feeding and their
association with child undernutrition in Malawi (2015-2016). BMC Public Health.
(2019) 19:1503. doi: 10.1186/s12889-019-7877-8

19. Kankwamba H, Kadzamira M, Pauw K. How diversified is cropping in
Malawi? Patterns, determinants and policy implications. Food Secur. (2018)
10:323–38. doi: 10.1007/s12571-018-0771-x

20. Karamba RW, Winters PC. Gender and agricultural productivity:
Implications of the farm input subsidy program in Malawi. Agric Econ. (2015)
46:357–74. doi: 10.1111/agec.12169

21. Nkhoma PR. The evolution of agricultural input subsidy programs:
Contextualizing policy debates in Malawi’s FISP. World Develop Perspect. (2018)
9:12–7. doi: 10.1016/j.wdp.2017.12.002

22. Kawaye FP, Hutchinson MF. Are increases in maize production in
Malawi due to favourable climate or the farm input subsidy program
(FISP)? In: Alves F, Leal Filho W, Azeiteiro U, editors. Theory and Practice
of Climate Adaptation. Springer International Publishing (2018). p. 375–90.
doi: 10.1007/978-3-319-72874-2_22

23. Kerr RB, Kangmennaang J, Dakishoni L, Nyantakyi-Frimpong H, Lupafya E,
Shumba L, et al. Participatory agroecological research on climate change adaptation
improves smallholder farmer household food security and dietary diversity in
Malawi. Agri. Ecosyst. Environ. (2019) 279:109–21. doi: 10.1016/j.agee.2019.04.004

24. Ecker O. Agricultural transformation and food and nutrition security
in Ghana: does farm production diversity (still) matter for household dietary
diversity? Food Policy. (2018) 79:271–82. doi: 10.1016/j.foodpol.2018.08.002

25. Harou AP. Unraveling the effect of targeted input subsidies on dietary
diversity in household consumption and child nutrition: The case ofMalawi.World
Dev. (2018) 106:124–35. doi: 10.1016/j.worlddev.2018.01.011

26. Obayelu AE, Arowolo AO, Oyawole FP, Aminu RO, Ibrahim SB.
The linkage between agricultural input subsidies, productivity, food security,
and nutrition. In: Food Security and Nutrition. Elsevier (2021). p. 107–24.
doi: 10.1016/B978-0-12-820521-1.00005-8

27. Sibande L, Bailey A, Davidova S. The impact of farm input subsidies on
household welfare in Malawi. (2015) 33. doi: 10.22004/AG.ECON.212830

Frontiers in PublicHealth 10 frontiersin.org

https://doi.org/10.3389/fpubh.2022.862461
https://doi.org/10.1016/j.gfs.2019.100325
https://doi.org/10.1371/journal.pone.0177338
https://doi.org/10.1111/dpr.12079
https://doi.org/10.1016/j.foodpol.2018.01.003
https://doi.org/10.1007/s12571-018-0857-5
https://doi.org/10.1016/j.ehb.2019.06.003
https://doi.org/10.4314/ahs.v19i2.13
https://doi.org/10.5923/j.economics.20201004.02
https://doi.org/10.1038/s41390-020-01174-y
https://doi.org/10.1016/S0140-6736(20)31648-2
https://doi.org/10.1016/S0140-6736(20)31647-0
https://doi.org/10.1016/j.socscimed.2019.05.016
https://doi.org/10.1093/inthealth/ihz034
https://doi.org/10.1186/s13006-019-0232-y
https://doi.org/10.1186/s12884-020-03160-y
https://doi.org/10.1186/s12889-019-7877-8
https://doi.org/10.1007/s12571-018-0771-x
https://doi.org/10.1111/agec.12169
https://doi.org/10.1016/j.wdp.2017.12.002
https://doi.org/10.1007/978-3-319-72874-2_22
https://doi.org/10.1016/j.agee.2019.04.004
https://doi.org/10.1016/j.foodpol.2018.08.002
https://doi.org/10.1016/j.worlddev.2018.01.011
https://doi.org/10.1016/B978-0-12-820521-1.00005-8
https://doi.org/10.22004/AG.ECON.212830
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Tione et al. 10.3389/fpubh.2022.862461

28. Mwale ML, Kamninga TM, Cassim L. The effects of the Malawi Farm Input
Subsidy Program on household per-capita consumption convergence. Dev Pract.
(2021) 1–13. doi: 10.1080/09614524.2021.1937552

29. Wossen T, Abdoulaye T, Alene A, Feleke S, Ricker-Gilbert J, Manyong V,
et al. Productivity and welfare effects of Nigeria’s e-voucher-based input subsidy
program.World Dev. (2017) 97:251–65. doi: 10.1016/j.worlddev.2017.04.021

30. FAO, editor.Meeting the Sustainable Development Goals. (2018).

31. Katengeza SP. Impact of farm input subsidies vis-á-vis climate-smart
technologies on maize productivity: a tale of smallholder farmers in Malawi. In:
Climate Impacts on Agricultural and Natural Resource Sustainability in Africa.
Cham: Springer (2020). p. 549–67. doi: 10.1007/978-3-030-37537-9_31

32. Ajefu JB, Efobi U, Beecroft I. Coping with negative shocks and the role of
the farm input subsidy programme in rural Malawi. Environ Develop Econ. (2021)
26:561–81. doi: 10.1017/S1355770X20000285

33. Fisher M, Kandiwa V. Can agricultural input subsidies
reduce the gender gap in modern maize adoption? Evidence from
Malawi. Food Policy. (2014) 45:101–11. doi: 10.1016/j.foodpol.2014.
01.007

34. Koppmair S, Kassie M, Qaim M. Farm production, market
access and dietary diversity in Malawi. Public Health Nutr. (2017)
20:325–35. doi: 10.1017/S1368980016002135

35. Assima A, Zanello G. Effects of fertilizer subsidies on womens diet: quality by
food supply source in mali. (2019) 34. doi: 10.22004/ag.econ.303059

36. Banik D. Achieving Food Security in a Sustainable Development Era. Food
Ethics. (2019) 4:117–21. doi: 10.1007/s41055-019-00057-1

37. Unuigbe NF, Ehizojie AP. Water, energy and food nexus interventions:
implications for the achievement of the sustainable development goals
in Malawi. J Environ Law Policy. (2021) 1:1–34. doi: 10.33002/jelp01.
02.01

38. Nhamo G, Chikodzi D, Dube K. Sustainable Development Goals for Society.
Vol. 2: Food Security, Energy, Climate Action and Biodiversity. New York, NY:
Springer International Publishing. (2021). doi: 10.1007/978-3-030-70952-5

39. FAO. The State of Food and Agriculture 2015: Social Protection and
Agriculture - Breaking the Cycle of Rural Poverty. UN (2015).

40. Betebo B, Ejajo T, Alemseged F, Massa D. Household food insecurity and
its association with nutritional status of children 6-59 months of age in East
Badawacho District, South Ethiopia. J Environ public Health. (2017) 2017:1–17.
doi: 10.1155/2017/6373595

41. Bhutta ZA, Berkley JA, Bandsma RHJ, Kerac M, Trehan I, Briend
A. Severe childhood malnutrition. Nat Rev Dis Prim. (2017) 3:17067.
doi: 10.1038/nrdp.2017.67

42. Chakona G, Shackleton CM. Household food insecurity along an agro-
ecological gradient influences children’s nutritional status in South Africa. Front
Nutr. (2018) 4:72. doi: 10.3389/fnut.2017.00072

43. Agho KE, Mukabutera C, Mukazi M, Ntambara M, Mbugua I, Dowling M,
et al. Moderate and severe household food insecurity predicts stunting and severe
stunting among Rwanda children aged 6-59 months residing in Gicumbi district.
Matern Child Nutr. (2019) 15:e12767. doi: 10.1111/mcn.12767

44. Drammeh W, Hamid NA, Rohana AJ. Determinants of household
food insecurity and its association with child malnutrition in Sub-Saharan
Africa: a review of the literature. Curr Res Nutr Food Sci J. (2019) 7:610–23.
doi: 10.12944/CRNFSJ.7.3.02

45. Dorward A, Chirwa E. Targeting in the farm input subsidy programme in
Malawi: issues and options. (2013) 19.

46. Osendarp S, Akuoku JK, Black RE, Headey D, Ruel M, Scott N, et al.
The COVID-19 crisis will exacerbate maternal and child undernutrition and
child mortality in low- and middle-income countries. Nature Food. (2021) 2:476–
84. doi: 10.1038/s43016-021-00319-4

47. Arndt C, Pauw K, Thurlow J. The economy-wide impacts and risks of
malawi’s farm input subsidy program. Am J Agri Econom. (2016) 98:962–80.
doi: 10.1093/ajae/aav048

48. Chibwana C, Shively GE, Fisher M, Jumbe CBL, Masters WA. Measuring
the impacts of Malawi’s farm input subsidy programme. Afr J Agri Resour Econom.
(2014) 9:132–147. doi: 10.22004/AG.ECON.176511

49. Denning G, Kabambe P, Sanchez P, Malik A, Flor R, Harawa R, et al. Input
subsidies to improve smallholder maize productivity in Malawi: toward an African
green revolution. PLoS Biol. (2009) 7:e1000023. doi: 10.1371/journal.pbio.1000023

50. Lunduka R, Ricker-Gilbert J, Shively J, Jayne T.Understanding and Improving
FISP Targeting. (2014).

51. Ricker-Gilbert J, Jayne TS. Estimating the enduring effects of
fertiliser subsidies on commercial fertiliser demand and maize production:
panel data evidence from Malawi. J Agric Econ. (2017) 68:70–97.
doi: 10.1111/1477-9552.12161

52. Ricker-Gilbert J, Mason NM, Darko FA, Tembo ST. What are the effects of
input subsidy programs onmaize prices? Evidence fromMalawi and Zambia.Agric
Econ. (2013) 44:671–86. doi: 10.1111/agec.12081

53. Slavchevska V. Agricultural production and the nutritional
status of family members in Tanzania. J Dev Stud. (2015) 51:1016–33.
doi: 10.1080/00220388.2015.1018906

54. Carletto G, Ruel M, Winters P, Zezza A. Farm-level pathways to improved
nutritional status: introduction to the special issue. J Develop Stud. (2015).
doi: 10.1080/00220388.2015.1018908

55. Arslan A, Belotti F, Lipper L. Smallholder productivity and weather shocks:
Adoption and impact of widely promoted agricultural practices in Tanzania. Food
Policy. (2017) 69:68–81. doi: 10.1016/j.foodpol.2017.03.005

56. Karamba RW. Input subsidies and their effect on cropland allocation,
agricultural productivity, and child nutrition: evidence from Malawi, Faculty of
College of Arts and Sciences. American University (2013). doi: 10.17606/nvtp-6688

57. Matita M, Chirwa EW, Johnston D, Mazalale J, Smith R, Walls
H. Does household participation in food markets increase dietary
diversity? Evidence from rural Malawi. Global Food Security. (2021)
28:100486. doi: 10.1016/j.gfs.2020.100486

58. Matita M, Chiwaula L, Wadonda Chirwa E, Mazalale J, Walls
H. Subsidizing improved legume seeds for increased household dietary
diversity: Evidence from Malawi’s Farm Input Subsidy Programme with
implications for addressing malnutrition in all its forms. Food Policy. (2022)
102309. doi: 10.1016/j.foodpol.2022.102309

Frontiers in PublicHealth 11 frontiersin.org

https://doi.org/10.3389/fpubh.2022.862461
https://doi.org/10.1080/09614524.2021.1937552
https://doi.org/10.1016/j.worlddev.2017.04.021
https://doi.org/10.1007/978-3-030-37537-9_31
https://doi.org/10.1017/S1355770X20000285
https://doi.org/10.1016/j.foodpol.2014.01.007
https://doi.org/10.1017/S1368980016002135
https://doi.org/10.22004/ag.econ.303059
https://doi.org/10.1007/s41055-019-00057-1
https://doi.org/10.33002/jelp01.02.01
https://doi.org/10.1007/978-3-030-70952-5
https://doi.org/10.1155/2017/6373595
https://doi.org/10.1038/nrdp.2017.67
https://doi.org/10.3389/fnut.2017.00072
https://doi.org/10.1111/mcn.12767
https://doi.org/10.12944/CRNFSJ.7.3.02
https://doi.org/10.1038/s43016-021-00319-4
https://doi.org/10.1093/ajae/aav048
https://doi.org/10.22004/AG.ECON.176511
https://doi.org/10.1371/journal.pbio.1000023
https://doi.org/10.1111/1477-9552.12161
https://doi.org/10.1111/agec.12081
https://doi.org/10.1080/00220388.2015.1018906
https://doi.org/10.1080/00220388.2015.1018908
https://doi.org/10.1016/j.foodpol.2017.03.005
https://doi.org/10.17606/nvtp-6688
https://doi.org/10.1016/j.gfs.2020.100486
https://doi.org/10.1016/j.foodpol.2022.102309
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Improving wasting among children under-5 years in Malawi: The role of farm input subsidies
	Introduction
	Methods
	Study design and setting
	Sampling and sample size
	Children under-5 years wasting

	Empirical model specification
	Dependent variables
	Independent variables
	Control variables
	Data analysis and estimation

	Results
	Background characteristics
	Wasting among children under-5 years
	Impact of FISP on reducing wasting amongst children under-5 years

	Discussion
	Conclusions and recommendations
	Potential study limitations and mitigation
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


