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Income inequality in developing countries has received a lot of

attention in the literature but little is known about the role of

large scale farm input subsidy programs in promoting equity in

income distribution. We fill this knowledge gap by analyzing the

impact of Malawi’s farm input subsidy program (FISP) on income

inequality. Specifically, we test the hypothesis that FISP has no

effect on income inequality in Malawi.

In terms of scope and coverage, FISP is perhaps the most well-

known agricultural input subsidy program in Africa. It currently

provides inorganic fertilizers and improved maize and legume

seeds to over 50% of rural, smallholder farmers at hugely

subsidized prices (about 95% subsidy). Each beneficiary is

entitled to 50kg of Urea; 50kg of NPK 23:21:0; 5kg of improved

maize seed or 10kg of open pollinated variety maize seed; and a

kilogram of legume seed (Kilic et al., 2014). Officially, FISP has

two main objectives: 1) ensuring household food security and

national food sufficiency through increased food production; and

2) reducing poverty by increasing the income levels of

beneficiaries (Chirwa and Dorward, 2010). Although FISP is not

designed to directly promote equity in income distribution, the

pro-poor focus of the program suggests that with effective

targeting of the inputs income inequality can be curtailed. This

analysis will complement other papers that focused on the

impacts of FISP on agricultural production and household welfare

indicators in promoting the effectiveness of large scale farm

input subsidy programs in Africa and other developing countries.

Introduction

Measurement of key variables

Income Inequality: Income inequality is measured with the 

relative deprivation index developed by Stark and Taylor (1989). 

The index is given by:

𝑅𝐷𝑖 = 𝐴𝐷 𝑌𝑖 ∗ 𝑃 𝑌𝑖

Where 𝑌𝑖 is the consumption expenditure of household i; 𝐴𝐷 𝑌𝑖
is the mean consumption expenditure of households richer than 

household i, and 𝑃(𝑌𝑖) is the proportion of households that are 

richer than household i. This index is chosen over popular indices 

such as the Decile Dispersion Ratio, Gini Coefficient of 

Inequality, Generalized Entropy Measures, Atkinson’s Inequality 

Measures because it is amenable for use in regressions with 

household data (Mason and Smale, 2013). 

The subsidy (treatment) variable: The subsidy variable is 

measured as the urea equivalent of the total kilograms of 

subsidized inputs that a household receives.  It is given by:

𝑇 =
 𝑐𝑄𝑐 ∗ 𝑃𝑐
𝑃𝑢𝑟𝑒𝑎

Where c represent the components of the subsidy package – urea, 

NPK (23:21:0), improved maize seed, open pollinated variety 

maize seed and legume seed - and 𝑃𝑢𝑟𝑒𝑎 is the price of urea. 

Measuring the subsidy variable this way allows for the 

consideration of both subsidized fertilizer and hybrid seeds, 

thereby ensuring the treatment variable represents the subsidy 

program in its entirety. To the best of our knowledge, no study 

has measured the full package of a farm input subsidy program in 

a single variable; previous studies concentrates on either 

subsidized fertilizer or subsidized hybrid seed. 

The identification strategy used in this study follows Cerulli (2014). The author proposes a procedure that estimates treatment effect 

(ATE, ATET, ATENT and a dose function of the treatment) when treatment is continuous and endogenous. Compared to the Generalized

Propensity Score matching method (GPS) proposed by Hirano and Imbens (2004), the full normality assumption is not needed in this 

model; “it is well-suited when many individuals have a zero-level of treatment”; and it also takes accounts of possible treatment 

endogeneity by incorporating an Instrumental-Variables (IV) estimation in a continuous treatment context (Cerulli, 2014). 

The proposed identification strategy by Cerulli (2014) is appropriate in the context of this study because treatment, kilograms of 

subsidized inputs that a household receives, is continuous and endogenous.  

Let 𝑚𝑖 be the program participation (henceforth treatment) indicator, taking the value of 1 when household i participated in the program 

(henceforth treated) and 0 when the household did not participate in the program (henceforth untreated); 𝑿𝑗𝑖 = (𝑥1𝑗𝑖 , 𝑥2𝑗𝑖, 𝑥3𝑗𝑖, …𝑥𝐾𝑗𝑖) be 

a row of K observable, exogenous characteristics of household i,  and other factors such as access to off-farm income that are likely to 

affect income inequality ; 𝑆𝑗𝑖 be the continuous-treatment indicator, measuring the kilograms of subsidized inputs that household i

received; 𝑦1𝑗𝑖 𝑎𝑛𝑑 𝑦0𝑗𝑖 be the income inequality of household  j when treated and untreated respectively. 

Household  j’s responses to the 𝑿𝑗𝑖 vector of confounders when it is treated and when it is untreated are presented by 𝑔1(𝑿𝑗𝑖) and 𝑔0(𝑿𝑗𝑖)

respectively; and the general deliverable function of 𝑠𝑖 is given by ℎ(𝑆𝑗𝑖). Finally, let 𝜇1 𝑎𝑛𝑑 𝜇2 be two scalars and 𝑒1 𝑎𝑛𝑑 𝑒2 be two 

random variables having constant variance and zero unconditional mean. 

Income inequality is expressed as follows:

 
𝑚𝑖 = 1: 𝑦1𝑗𝑖= 𝜇1 + 𝑔1 𝑿𝑗𝑖 + ℎ 𝑠𝑗𝑖 + 𝑒1

𝑚𝑖 = 0: 𝑦0𝑗𝑖= 𝜇0 + 𝑔0 𝑿𝑗𝑖 + 𝑒0
(1)

where ℎ 𝑠𝑗𝑖 is different from zero only in the treatment status. Given equation (1), the causal parameters of interest conditional on X

and S - Average Treatment Effect (ATE), Average Treatment Effect on the Treated (ATET), and Average Treatment Effect on the Non-

Treated (ATENT) - can be defined as: 

 

𝐴𝑇𝐸 𝑿; 𝑆 = 𝐸 𝑦1 − 𝑦0 𝑋, 𝑠

𝐴𝑇𝐸𝑇 𝑿; 𝑆 > 0 = 𝐸 𝑦1 − 𝑦0 𝑋, 𝑠 > 0

𝐴𝑇𝐸𝑁𝑇 𝑿; 𝑆 = 0 = 𝐸 𝑦1 − 𝑦0 𝑋, 𝑠 = 0

(2)

The study will use the two waves of the Malawi Integrated Household Panel Survey (IHPS) dataset that was collected by the National 

Statistical Office (NSO) of Malawi with support from the World Bank Living Standards Measurement Study – Integrated Surveys on 

Agriculture (LSMS-ISA) program. The first wave of the survey was conducted from March 2010 through March 2011, and covered 3246 

households in 204 enumeration areas; and the second survey was conducted in 2013. The dataset provides comprehensive information on 

the households, their agricultural and fisheries activities, and information about the community in which they live.

Identification Strategy and Data

Results

Results

Conclusions

1. Income inequality (as measured by eleven measures) declined 

between 2010 and 2013

2. The farm input subsidy program might have played a role in the 

reduction in income inequality

3. Other factors such as farmers participation in off-farm income 

generating activities might be important factors too. 
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