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ABSTRACT

Women and children remain the most vulnerable demographic groups in Sub-Saharan Africa (SSA).

However, Farm Input Subsidy Programs (FISP) that have been shown to improve household welfare

in SSA, could be expected to change the situation of women and children, because they are part

of poor households whose welfare is targeted. While evaluations of FISP focus on household-level

effects, the well-being of the most vulnerable people inside these households - women and children,

is not given adequate attention. Moreover, the traditional and household contexts in which the

impacts of the subsidies manifest is not given much consideration. In this thesis, I attempt to

address this gap using data from Malawi, a country that has one of the highest levels of gender

inequality within SSA. In Malawi, a large-scale farm subsidy program registered gains in total maize

production, and opposing kinship traditions that allow for different levels of women’s empowerment,

co exist.

I took advantage of a rich set of micro-level data that Malawi collects. These data are nationally

representative and capture the situation of household members, including women and children. The

main data set used were Malawi’s Living Standards Measurement Surveys-the Integrated Household

Surveys (IHS). The IHS dis-aggregates data at community, household, and individual levels. I

therefore used the IHS to capture the outcomes of women and children. Further, the IHS provides

information on whether a household benefits from FISP or not, which is the main treatment of

interest in this thesis. There are also other additional data that I used in specific chapters, to

supplement the IHS, in answering my research questions. For instance, I linked the IHS with

satellite data to verify the impact of FISP on crop yields. In addition, I used the Service Provision

Assessment (SPA) survey, that captures information about health facilities in communities, to

understand how FISP combines with maternal care, of good quality, to bolster child nutrition.

I specifically used these data to understand whether women exert command over income from the

FISP and whether children’s outcomes improve due to the FISP, in four broad objectives. In the

first objective of the thesis, I re-examined the impact of FISP on maize productivity, to provide

the context for the three other objectives that followed in the thesis. Unlike previous evidence

which used survey-enumerated yields that are prone to Non-Classical Measurement Errors, I took a

step further to eliminate strategic bias in reporting yields by using satellite-generated data. I found

that FISP associated with increased maize yields only in the south of Malawi-a region characterised
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by highest poverty levels, less arable land, and high population density, but not in the north or

centre-regions with opposite socioeconomic standing. I argue that the differences occurred, because

in the south, the FISP targeted the poor-households that needed it the most to afford inputs.

In the second chapter I examined whether long-term child nutrition, height-for-age, improved among

children under the age of five in households that received the FISP. Building on previous evaluations

which find that the FISP only improved short-term and medium-term nutrition, I extended the

analysis to understand the heterogeneous impact of the FISP on a long-term nutritional outcome

for children, height-for-age. The results revealed that the FISP improves height-for-age for children

under the age of five, only when their mothers were exposed to Focused Antenatal Care (FANC)

which provides advice on good diets for pregnant mothers and their children. It is likely that the

FISP increased food availability, and provided liquidity that allowed the purchase of more nutritious

food, leveraging advice from FANC. I further show that these, in utero nutrition investments

sustained beyond the age of three only when the child was exposed to follow-up participation in a

community nutrition program that caters for children under the age of five.

In the third chapter of the thesis, I examined whether FISP allowed women to have agency over cash

that is earned from maize sales. I added another contextual factor which is key to determining how

women exercise their decision-making power in Malawi - post-marriage settlement practices within

kinship traditions. My results revealed that the FISP does not improve women’s decision-making

power over earnings from maize sales. In fact, the program shifts the decision-making power on

earnings from women to their husbands in matrilocal communities. In matrilocal settings, married

couples reside in the natal community of women, and the women own household land that is

controlled by their maternal uncle. I showed that the gain in matrilocal husbands’ decision-making

due to FISP is larger than the loss in women’s decision-making, which leads to the suspicion that

the additional gain for men comes from the woman’s maternal uncle. Because men receive FISP

on behalf of their households, the results suggest that husbands in matrilocal communities use the

program to counterbalance their dis-advantage of not owning land.

In the fourth chapter I examined the impacts of FISP on children’s school drop out. I find that FISP

reduced matrilocal girls’ school drop out. The effects are largely driven by increased expenditure on

girls’ education due to the program. Matrilocal parents likely invested some of the proceeds from

FISP in girls, because after marriage, matrilocal women co reside with their parents, thus taking
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care of the parents when they age - a duty undertaken by boys in patrilocal communities. The

investment in girls for future benefits of parents, is more relevant for matrilocal husbands because

these husbands do not own land. Thus, even without controlling land, the husbands can at least

receive care from their daughters. Further, I found that FISP does not affect school drop out in

patrilocal communities. From a Malawian context of overall high female school drop out, this result

is likely because boys, who are heirs in patrilocal communities, already have lower rates of drop

out.

I conclude that FISP associates with improved maize productivity when targeted at poor people,

and FISP benefits younger children with increased nutrition. Further, the FISP reduces gender

inequality only among school-going children in matrilocal communities, while it increases gender

inequality by reducing decision-making among older women in the same communities. Alternative

policies, that have proven key to improving women’s agency in other countries, such as direct cash

transfers to women, should be promoted, because increasing agency through directly targeting the

FISP at women is unlikely to assist. This is because de facto controllers of land, and its proceeds,

are men-husbands in patrilocal communities, and maternal uncles and husbands in matrilocal com-

munities. In addition, general welfare policy like FISP must account for traditional context for

women and children, to avoid unintended negative consequences, such as worsening gender inequal-

ities. Furthermore, even welfare strategies that are specific to improving the well-being of women

and children, may need to be tailored to contextual factors such as kinship traditions, to yield

wide-spread positive impacts on women’s and children’s well-being.

Key words:

Women and children; farm input subsidies; maize productivity; child nutrition; decision-making;

school drop out
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OPSOMMING

Vroue en kinders bly die kwesbaarste demografiese groepe in Afrika Suid van die Sahara (SSA). Daar

kan verwag word dat die “Farm Input Subsidy Programs” (FISP) die welstand van huishoudings

in SSA sal verbeter, en die situasie van vroue en kinders sal verander omdat hulle deel uitmaak

van arm huishoudings wie se welsyn geteiken word. Terwyl die evaluering van FISP word gefokus

op gevolge op huishoudelike vlak, word die welstand van die kwesbaarste mense binne hierdie

huishoudings, vroue en kinders, nie voldoende aandag gegee nie. Daar word nie veel aandag gegee

aan die tradisionele en huishoudelike kontekste waarin die gevolge van die subsidies manifesteer nie.

In hierdie tesis probeer ek om hierdie leemte aan te spreek met behulp van data vanuit Malawi,

’n land met een van die hoogste vlakke van geslags ongelykheid binne SSA. In Malawi het ’n

grootskaalse boerdery subsidie program ’n toename in die totale mielie produksie en teenstrydige

verwantskaps tradisies geregistreer wat verskillende vlakke van vroue bemagtiging moontlik maak.

Ek het gebruik gemaak van ’n ryk stel data op mikrovlak wat Malawi versamel. Hierdie data

is nasionaal verteenwoordigend en beskryf die situasie van huishoudelike lede, insluitend vroue

en kinders. Die belangrikste datastel wat gebruik is, was Malawi se “Living Standards Measure-

ment Surveys”, die “Integrated Household Surveys” (IHS). Die IHS verdeel data op gemeenskaps,

huishoudelike en individuele vlak. Ek het dus die IHS gebruik om die uitkomste van vroue en

kinders vas te stel. Die IHS verskaf inligting oor die vraag of ’n huishouding by FISP baat of nie,

wat die belangrikste behandeling van belangstelling in hierdie tesis is. Daar is ook ander bykomende

data wat ek in spesifieke hoofstukke gebruik het om die IHS aan te vul om my navorsings vrae te

beantwoord. Ek het die IHS byvoorbeeld gekoppel aan satellietdata om die impak van FISP op

oesopbrengste te verifieer. Ek het ook die data vanuit die “Service Provision Assessment” opname,

wat inligting oor gesondheids fasiliteite in gemeenskappe bevat, gebruik om te verstaan hoe FISP

kombineer met moedersorg van goeie gehalte om kinder voeding te versterk.

Ek gebruik hierdie data om in vier breë doelwitte te verstaan of vroue besluite uitoefen oor die

inkomste uit die FISP en of die kinders se uitkomste verbeter as gevolg van die FISP. In die

eerste doelwit van die tesis heroorweeg ek die impak van FISP op mielie produktiwiteit, om die

konteks van die drie ander doelwitte wat in die tesis gevolg is, te verskaf. In teenstelling met vorige

bewyse wat opgesomde opname gebruik wat geneig is tot Nie-Klassieke Metings Foute, neem ek

’n stap verder om strategiese vooroordeel in die rapportering van opbrengste uit te skakel deur
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satelliet-gegenereerde data te gebruik. Ek het gevind dat die FISP gekoppel is met toenemende

mielie produktiwiteit net in die suide van Malawi, ‘n streek wat die hoogste armoede vlakke, die

minste bewerkbare grond en hoë bevolkingsdigthei, maar nie in die noord of sentrale streke met

teenoorgestelde sosio-ekonomiese status. Ek argumenteer dat die verskille plaasgevind het, want in

die suide het die FISP die arm huishoudings geteiken wat dit die nodigste gehad het om insette te

bekostig.

In die tweede hoofstuk het ek geondersoek of langtermyn-kindervoeding, lengte-vir-ouderdom, ver-

beter het onder kinders onder die ouderdom van vyf jaar in huishoudings wat die FISP ontvang

het. Op grond van vorige evaluerings wat bevind het dat die FISP slegs die kort- en mediumtermyn

voeding verbeter het, het ek die analise uitgebrei om die heterogene impak van die FISP op ’n

langtermyn-voedings uitkoms vir kinders, hoogte-vir-ouderdom, te verstaan. Die resultate het aan

die lig gebring dat die FISP die lengte-vir-ouderdom vir kinders onder die ouderdom van vyf jaar

verbeter, slegs toe hul moeders blootgestel is aan “Focused Antenatal Care” (FANC) wat advies

gee oor goeie dieet vir swanger moeders en hul kinders. Dit is waarskynlik dat die FISP die beskik-

baarheid van voedsel verhoog het en likiditeit verskaf het wat die aankoop van meer voedsame

voedsel moontlik gemaak het. Ek toon aan dat hierdie voedings beleggings net langer as drie jaar

geduur het toe die kind blootgestel was aan opvolg deelname aan ’n gemeenskaps voedings program

vir kinders onder die ouderdom van vyf.

In die derde hoofstuk van die tesis het ek ondersoek of vroue meer geld het as kontant wat uit

FISP-gesubsidieerde gewasse verdien word. Ek voeg ’n kontekstuele faktor by wat die sleutel is tot

die bepaling van hoe vroue hul besluitnemings bevoegdheid in Malawi uitoefen-skikking spraktyke

na die huwelik binne verwantskaps tradisies. My resultate toon dat die FISP nie die besluitnemings

vermoë van vroue verbeter oor die verdienste uit mielie verkope nie. In werklikheid verskuif die

program die besluitnemings bevoegdheid oor die verdienste van vroue na hul mans in matrilokale

gemeenskappe. In matrilokale omgewings woon egpare in die geboorte gemeenskap van vroue, en

die vroue besit huishoudelike grond wat beheer word deur hul oom. Ek toon aan dat die wins in

die matrilokale man se besluitneming weens FISP groter is as die verlies in die besluitneming van

vroue, wat lei tot die vermoede dat die bykomende wins vir mans afkomstig is van die oom van die

vrou. Omdat mans namens hul huishoudings FISP ontvang, dui die resultate daarop dat mans in

matrilokale nedersettings die program gebruik om hul ongunstige voordeel dat hulle nie grond besit
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nie, teen te werk.

In die vierde hoofstuk het ek die impak van FISP op die uitval van kinders op skool geondersoek.

Ek vind dat FISP die matrilokale meisies se skooluitval verminder. Die gevolge word grootliks

aangedryf deur verhoogde uigawes aan meisies se opvoeding as gevolg van die program. Matrilokale

ouers het waarskynlik ’n deel van die opbrengs van FISP in meisies belê, want in die toekoms na die

huwelik het matrilokale vroue saam met hul ouers gesorg en sodoende vir die ouers gesorg as hulle

ouer word - ’n plig wat seuns in patrilokale gemeenskappe onderneem. Die belegging in meisies

vir toekomstige voordele van ouers, is meer relevant vir matrilokale mans omdat hierdie mans nie

grond besit nie. Selfs sonder om grond te beheer, kan die mans dus ten minste sorg van hul dogters

ontvang. Ek vind dat FISP nie skooluitval in patrilokale gemeenskappe bëınvloed nie. Vanuit ’n

Malawiese konteks van algehele uitval van hoërskole, is hierdie resultaat waarskynlik omdat seuns,

wat erfgename is in patrilokale gemeenskappe, reeds ’n laer uitval het.

Ek kom tot die gevolgtrekking dat FISP assosieer met verbeterde mielieproduktiwiteit wanneer dit

op arm mense gerig word, en FISP jonger kinders bevoordeel met verhoogde voeding. Die FISP

verminder die geslags ongelykheid slegs onder skoolgaande kinders in matrilokale gemeenskappe,

terwyl dit geslags ongelykheid in besluitneming onder ouer vroue in dieselfde gemeenskappe verhoog.

Alternatiewe beleide, wat bewys het dat dit die sleutel is tot die verbetering van vroueagentskap

in ander lande, soos direkte kontant oordragte aan vroue, moet bevorder word, want dit is on-

waarskynlik dat dit sal toeneem om die agentskap te verhoog deur die FISP direk op vroue te rig.

Dit is omdat beheerders van grond en die opbrengs daarvan is mans-die vrou se man in patrilokale

gemeenskappe, en ooms en eggenote in matrilokale gemeenskappe. Die algemene welsynsbeleid,

soos FISP, moet die tradisionele konteks van vroue en kinders verreken, om onbedoelde negatiewe

gevolge, soos erger geslags ongelykhede, te vermy. Daar moet selfs welsyns trategieë wat spesifiek is

vir die verbetering van die welstand van vroue en kinders, aangepas word vir kontekstuele faktore

soos verwantskaps tradisies, om ’n wyd-verspreide positiewe impak op vroue en die welstand van

kinders te hê.

Sleutelwoorde:

Vroue en kinders; FISP; Mielie produktiwiteit; kindervoeding; besluitneming; skool uitval
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CHAPTER 1

INTRODUCTION

1.1 Overview

Meeting the world’s food needs and ending poverty in support of the 2030 Sustainable Development

Goals (SDGs) (United Nations, 2016) largely depends on the capabilities and resources of women.

In Sub-Saharan Africa (SSA), women account for 70 to 80 percent of workers in household food

production (Pinstrup-Andersen and Pandya-Lorch, 2001). Furthermore, SSA’s income controlled

by women enhances the nutrition and education of children (Norton et al., 2009). They achieve this

despite poor command over agricultural outputs that result from their limited access to production

capital (Ngoma et al., 2021; Andersson Djurfeldt et al., 2013). Particularly, lack of land ownership,

and poor access to non-land inputs such as hybrid seeds and fertiliser, remain the biggest constraints

for SSA’s women (Burke and Jayne, 2021; Dancer, 2017). Consequently, their command over farm

produce was hoped to increase in the SSA region, following the region’s continued implementation

of agriculture input subsidies that target the women-dominated food production (Ziblim, 2013;

D’Alessandro, 2011).

Food production has taken prominence in SSA’s agriculture policy, with adoption of targeted Farm

Input Subsidy Programs (FISP) as the dominant strategy. The FISP aim to reduce poverty through

sustained food security (Jayne et al., 2018). They have been consistently implemented since the

turn of the century in several SSA countries including Kenya, Zambia, Tanzania, Nigeria, Ethiopia,

Ghana and Malawi (Ajefu et al., 2020; Jayne et al., 2018). Notwithstanding the importance and

dominance of FISP programs in SSA’s anti-poverty policy, considerably less effort is devoted to

understating their benefits to the most vulnerable groups: women (who cultivate the subsidised

food crops), and children, who are primarily taken care of by the women (Zagre, 2021; Ogu and

Okonofua, 2014).

Conditional on benefits to these two vulnerable groups, the FISP is expected to not only assist in

meeting the first and second SDGs of no poverty and zero hunger but also help in addressing the

fifth goal of gender equality (Kumar et al., 2016). Considering that women make the largest labour

contribution to SSA’s food production, and are primary caretakers of children from the time that

they are in utero until they reach adulthood (Hatch and Posel, 2018), were FISP to fail women,

1
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it would also fail children. This would be a missed opportunity for SSA’s economic growth and

development path.

Disproportionate attention is dedicated to uncovering the impact of the FISP on aggregate house-

hold level outcomes. The consensus is that the FISP improves household welfare through enhanced

food security and income growth (Mason et al., 2017, 2013; Lunduka et al., 2013; Wossen et al.,

2017). However, these program evaluations broadly centre on welfare benefits to recipient house-

holds, with limited attention devoted to understanding the changes that FISP induce, in the well-

being of individuals inside the households. Particularly, little is known about whether FISP can

complement other programs that focus on women and children. Furthermore, not much has been

investigated about whether the effectiveness of FISP policies interact with kinship traditions that

allow for different levels of women’s agency. In this thesis, I provide micro-econometric evidence

on the aforementioned gaps.

I specifically examined two main aspects: first, whether women gain decision-making power over

income from crop sales due to FISP; second, whether children’s health and education outcomes

improve in response to the FISP. To do so, I pursued four objectives. In the first objective of

the thesis, I aimed to revisit the relationship between FISP and cereal productivity. This is a

necessary first step, because it provides the context for understanding how the benefits of FISP

are distributed across households in different areas, before they can trickle down to women and

children. It is even more relevant in my study context because I found that geographical patterns of

kinship traditions determined the degree of women’s agency inside households, and could therefore

impact how women and children access the benefits of FISP. Because previous literature (Jayne

et al., 2018; Hemming et al., 2018) agreed that FISP improves total maize production, but did not

agree on whether the FISP boosts maize productivity, I specifically re-examined the effects of FISP

on maize productivity. I however differed with this literature (for example see Mason et al. (2017);

Ricker-Gilbert and Jayne (2017); Karamba and Winters (2015); Mason et al. (2013); Lunduka et al.

(2013); Wossen et al. (2017)) by not using yields reported by farmers that could confound the true

impacts of the program due to strategic misreporting bias. I generated satellite yields that are free

from human-misreporting-bias.

In the second objective of the thesis, I aimed to establish whether farm input subsides can com-

plement other investments in child nutrition while in utero, during infancy, and post-infancy, with
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the view of improving long-term growth height-for-age (HAZ), before the age of five. HAZ is a

long-term summary of all nutrition factors (both nutrition-enhancing and nutrition-sensitive) that

the child receives when growing (Outes and Porter, 2013). Therefore, FISP might not improve HAZ

in isolation, because it targets the production of cereals, which have low nutrition value. Rather,

liquidity from the FISP can be used to access diverse diets from the market, that improve nutrition

(Harou, 2018). Other programs that provide information about nutritious diets, such as Focused

Antenatal Care (FANC) (Mchenga et al., 2019), are therefore key to guiding mothers in purchasing

nutritious food. To sustain this nutrition investment made in early life, follow-up programs that

target older children’s nutrition must be in place (Tomlinson et al., 2021). Therefore, height-for-

age (HAZ) could positively respond when good quality health care complements the liquidity from

FISP.

A natural question follows from the previous one: If women play a large role in children’s growth

paths, do they have decision-making power over income that can increase investments in children?

In responding, my third objective of the thesis therefore aimed to understand whether the FISP

improves women’s decision-making about income derived from selling maize. To fully understand

the context in which decision-making on crop produce is orchestrated within SSA households, I

estimated the diverse relationship between the FISP and the outcomes under different kinship

practices. Kinship practices dictate the gender that inherits production capital within SSA house-

holds, and therefore also determines who has agency over other inputs and outputs from agriculture

(Colin, 2008). I aimed to understand whether providing the FISP to households in which women

own land could produce gendered decision-making power outcomes that are different to those from

households where men own land.

Because kinship dictates whether a man or a woman inherits land (Berge et al., 2014), it generates

differential benefits from investing in a boy or girl child. Moreover, the heir co-resides with their

parents in the natal community after marriage, allowing them to take care of the parents in their old

age (Lowes, 2020). These inheritance and residence patterns therefore influence gender preferences

in investing in children at young ages. Parents are likely to invest more in the education of the

child that inherits the familial wealth and looks after them at old age. Consequently, in the fourth

objective of the thesis I aimed to examine whether the FISP reduces girls’ relative to boys’ school

drop out in the context of various kinship traditions, one where females are heirs and another where
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men are heirs. The focus of this part of the thesis is children of school-going ages from 6 to 18.

Overall, this thesis established whether dominant agricultural subsidies in SSA could be effective

in reducing intra-household gender inequalities, at the same time improving the status of children.

The heterogeneous relationships between the subsidies and the contextual outcomes that this thesis

examined are not only useful for guiding future research on agricultural policy impact evaluations,

but also to guide governments in considering initiatives that complement subsidies. In addition,

they guide governments on designing strategies that need to be in place to effectively reduce gender

inequality, which is stubbornly high in SSA (Zagre, 2021; Ogu and Okonofua, 2014), and improve

children’s welfare, which remains below levels observed in most regions of the world (Zagre, 2021).

Findings from this research are now more necessary than before, as countries are implementing,

monitoring and evaluating growth and development strategies in pursuit of the 2015 Sustainable

Development Goals. This pursuit for SDGs is currently facing a regression, because of the Coron-

avirus disease (COVID-19) pandemic that has affected almost all economies in the world since 2020.

COVID-19 has destroyed livelihoods for many people, and women’s empowerment and children’s

health has seriously suffered under the pandemic (Parry and Gordon, 2021; Addae, 2021; Mitra

and Sinha, 2021). Therefore, this thesis is also timely and relevant, because it creates awareness

among policy makers about how impacts of welfare responses to the pandemic could be distributed

across the most vulnerable groups: women and children.

1.2 Farm input subsidies in Sub-Saharan Africa

Sub-Saharan Africa’s second generation of agriculture subsidies emerged during the implementation

of Millennium Development Goals (MDGs) (United Nations, 2015) in 2006, under a new umbrella

of “smart targeting”. First generation subsidies, that started as early as the 1960s, were imple-

mented universally (Jayne et al., 2018), but were abolished in the late 1980s in compliance with the

Structural Adjustment Programs (SAPs) (Ralf, 1988). SAPs ended the subsidies on the continent

as part of economic reforms for highly-indebted countries (Chibwana et al., 2013). The SAPs per-

ceived large-scale universal subsidies as unsustainable, and the subsidies were thought to introduce

distortions into commercial input markets (IMF, 2008). The successor subsidies were coined ”Farm

Input Subsidy Programs (FISP)”, and their primary objective was to enhance food security through

increasing access to hybrid inputs among poor farmers (Jayne et al., 2018). Malawi pioneered the
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re-introduction of the subsidies on the continent, in defiance of the recommendations of the Bret-

ton Woods institutions (IMF and World Bank). Kenya, Zambia, Tanzania, Nigeria, Ethiopia and

Ghana soon followed in Malawi’s footsteps, using a similar framework (Jayne et al., 2018).

Academics showed increasing interest to evaluate FISP’s impact on micro-economic outcomes.

Previous evaluations of subsidies in these countries focused on the programs’ implementation and

effects on, for instance, maize yields, household expenditure, crop allocation, household income, and

food security (Lunduka et al., 2013). The evaluations showed that the overall maize production

and productivity increased in response to FISPs. For instance, Chibwana et al. (2013) observe that

in Malawi, the FISP package of both seed and fertiliser leads to an increase of 447 kg per hectare

of maize while the fertiliser voucher alone leads to an increase of 249 kg per hectare. Nevertheless,

other studies (as shown in a SSA systematic review on FISPs by Jayne et al. (2018); Messina

et al. (2017)) revealed that the program has lower productivity impacts than first reported, while

conceding that overall production increased due to FISP (Jayne and Rashid, 2013a). The lack of

consensus on productivity benefits opens a new avenue of debate on whether measurement errors

contributed to the earlier-observed success story of the larger increase in yields due to FISP.

Non-classical Measurement Errors (NCME) in yields could result in inconsistent estimates of the

impact of FISPs (Abay et al., 2019). NCME could arise because social welfare program beneficiaries

misreport their status if they fall close to the means test of the outcome in order to safeguard their

beneficiary status (Bruckmeier et al., 2018). This is likely the case with FISP from all SSA-

implementing countries, because they use income poverty as a key inclusion criterion, and their

beneficiary selection processes are weak and penetrable. For instance, empirical evidence shows

that some non-qualifying farmers benefit from the program (Hemming et al., 2018). These are

relatively wealthy farmers who could manage to purchase the inputs in the absence of the FISP

(Ricker-Gilbert and Jayne, 2017; Kilic et al., 2015b).

In Malawi and Zambia, inclusion errors of FISP are confirmed by Ricker-Gilbert and Jayne (2017)

and Mason and Ricker-Gilbert (2013), respectively. These authors found that FISP distorts mar-

kets by crowding out commercial fertiliser and maize seeds, because wealthier farmers move their

purchases to subsidised inputs. This could partly explain why the FISP has not unambiguously

improved productivity in the SSA; some inputs go into the hands of relatively affluent farmers who

do not need subsidised inputs to improve yields (Kilic et al., 2015b). However, FISP increased the
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area under maize cultivation in Zambia and Malawi (Mason et al., 2013), as the availability of the

inputs prompted maize farmers to expand maize land, even at the expense of limited productivity

(Santpoort, 2020).

Results from Tanzania (Kim et al., 2021) confirm that FISP would only improve yields if it were

complemented by an improvement in soil quality of these marginal lands. Otherwise, under FISP,

aggregate maize production increases, but output per hectare (yield) declines. Moreover Santpoort

(2020) show that from 2007-2017, a period inside the FISP implementation, the area under maize

cultivation grew by 60 percent in SSA, as government budgets on FISP spending in 10 SSA countries

was expanding to about USD 1.05 billion per year during the same period. These increases in

investment might have motivated farmers to expand maize land, leveraging the available cheap

inputs for the crop. In addition, the increased investment implied a growing number of potential

beneficiaries. This was an incentive for misreporting yields to acquire or safeguard beneficiary

status because the probability of obtaining FISP increased.

To understand the true impact of the FISP on maize yield one needs to use NCME-free data that

circumvent farmers’ misreporting bias. Nevertheless, the previous evaluations which find conflicting

evidence on the impact of the FISP on maize yields used survey-reported data provided by the very

same farmers. I am only aware of Messina et al. (2017), who compares satellite data to national

maize yields aggregates reported by the Food and Agriculture Organisation (FAO). Satellite data

allow extraction of real-time information that is free from NCME. Therefore, I adapt Messina et al.

(2017)’s methods to match satellite data to ground maize yields estimates.

However, unlike Messina et al. (2017) who use macro-aggregates, I match farmers’ yields provided

though micro-surveys to yields that I generate using satellite information on the same farmer plots,

to tease out broader lessons. Firstly, my data is directly comparable to that used in earlier evalu-

ations, secondly, I show how strategic bias in misreporting yields occurs, and differentiate the bias

by size of land under maize cultivation. Thirdly, I exploit heterogeneity of FISP impacts by regions

that have distinct welfare differences to understand the differential marginal changes in productiv-

ity. In addition I estimate all these models at different times to understand how improvements in

FISP targeting over time, might change the conclusion of findings on the relationship between the

FISP and maize yield.

While the impact of the FISP on yield has been subject to debate, there is consensus among schol-
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ars that FISP improves aggregate maize production. Thus, FISP met the objective of enhancing

food security through increased maize output by subsistence farmers (Mason et al., 2013; Chibwana

et al., 2012; Dorward and Chirwa, 2013a; Karamba and Winters, 2015). Because of the increased

maize production, beneficiary farmers untied their liquidity constraints, firstly by reducing market

purchases of food as self-sufficiency increased (Sibande et al., 2017), secondly, by saving on com-

mercial input purchases. Moreover, in Nigeria (Wossen et al., 2017) and Malawi (Lunduka, 2009)

FISP led to increased household income, resulting in growth of expenditure on food and non-food

items. This is supported by results found in Kenya (Mason et al., 2017), where poverty reduced

due to the liquidity from FISP.

The improved liquidity position of these households had secondary effects. In Malawi, Harou (2018);

Karamba (2013) show that the FISP improved child nutrition, with benefits limited to the short-

and medium-term, but with no effect on long-term growth. It is however possible that the FISP

could improve long-term child nutrition if the short-run gains were supported by complementary

nutrition and health investments at various life stages. Moreover, no study has examined the

heterogeneous effects of the FISP on child nutrition when complemented by good maternal health

care. Therefore, I estimated the impact of FISP on height-for-age, conditional on exposure to the

nutrition-sensitive Focused Antenatal Care model and childhood community nutrition enhancement

programs.

Since liquidity is the likely channel through which FISP improves children’s outcomes, it is im-

portant to understand whether mothers, who provide baseline nutrition to children in-utero and

continue taking care of children until they grow up, control or at least access resources from FISP.

I am not aware of a study that examines the impact of the program on women’s decision-making

power over income from FISP. I therefore tested whether women make these decisions, considering

their dominance in SSA’s food production (Pinstrup-Andersen and Pandya-Lorch, 2001), which is

targeted by FISP.

While women’s decision-making power due to FISP was the main hypothesis I tested here, it

is possible that some women accessed other benefits from the program. For instance, Ricker-

Gilbert (2013) found that households that benefited from FISP participated less in casual labour.

Considering that men and women doing casual labour face different working conditions through, for

instance, the under-payment and sexual exploitation of women (Bryceson, 2006), the FISP could
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have gender-asymmetric labour outcomes that have not yet been explored. Most likely, women

moved away from precarious casual labour, and focused their attention on home production, once

the FISP increased household liquidity.

The negative casual labour position of women reflects general inequalities that SSA’s women face

relative to men in SSA. Educational achievement is one attribute on which women lag men on the

continent (Baten et al., 2021), yet it is one of the primary factors that is hoped to emancipate girls

and women from gender inequality (Nabaggala et al., 2021; Osakinle et al., 2015). Increases in

the overall resource base of households reduces gender inequalities in schooling (Chikhungu et al.,

2020). Because the FISP improves overall household welfare it could also improve gender equality

in educational outcomes. However, only a handful of papers in the FISP literature (Holden and

Lunduka, 2010; Chirwa and Andrew, 2013) examined the effects of the FISP on education. They

concluded that the program led to improvement in primary school enrolment and school attendance,

without considering the differences in these impacts between boys and girls. I explored the gender

heterogeneity by examining differences in school drop out between boys and girls. Understanding

the gender heterogeneity of welfare outcomes remains key because it helps policy makers to design

or redesign strategies that induce shared prosperity between men and women.

1.3 Study context

The setting for this thesis is Malawi. The country is a compelling context to understand whether

the FISP benefits women and children on several grounds. First, Malawi is one of the most gender-

unequal countries in SSA, and child malnutrition remains a large problem in the country. Second, it

pioneered the FISP strategy, and has consistently implemented it to date. It is therefore important

to understand whether the FISP can be relied upon to reduce the inequality and malnutrition.

Recently (2020), Malawi expanded its FISP to become the Affordable Inputs Program (AIP), which

caters for all smallholder farmers. The effects I study in this thesis might, therefore, be amplified

with the AIP. Third, it is possible to understand how traditional contexts affect the outcomes of

FISP analyses because two opposing kinship practices (matrilocal and patrilocal settlements) co-

exist in Malawi. Women acquire different levels of autonomy in each of these two kinships, which

might mediate the impacts of FISP on women’s and children’s well-being differently. Finally, the

country collects Living Standards Measurement Surveys (LSMS) data that contains comprehensive
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information at both individual and household level, including data on FISP. The LSMS allows for

the evaluation of the impacts of the FISP on individual welfare within households.

1.3.1 Malawi’s socioeconomic profile

Malawi’s socioeconomic profile forms the backdrop for the conceptualisation of all the papers dis-

cussed in this thesis. The socioeconomic profile provides the context for the challenges and oppor-

tunities that women and children face in the country, which could change due to the FISP. The

context could also determine how the impacts of FISP are distributed within households.

Malawi is a landlocked country in southern Africa (The National Statistics Office, 2019), with a

population that has seen constant growth from 11.1 million in 2000 to 19.74 million in 2021. Agri-

culture contributes to 39 percent of GDP and employs 85 percent of the labour force in Malawi

(Chinsinga and Chasukwa, 2018). The country occupies a land area of 94,280 km2 , and the increas-

ing population forces many Malawians to occupy marginal lands (Li et al., 2017). Nevertheless,

the Government of Malawi (GoM) continues to use agricultural policy as the central pillar for im-

proving welfare, evidenced by its continued support and implementation of large-scale farm input

subsidies on a staple food crop (maize) since the year 2006.

Beneficiaries of the subsidy program must possess land for cultivation (Lunduka et al., 2013), yet in

Malawi fertile plots are in limited supply. It is therefore not surprising that under the Malawi FISP,

the maize output to input ratio fell from 56.6 percent to 36.6 percent between 2006 and 2013, when

inputs expanded faster than outputs (Hunga and Culas, 2019). Arguably, the subsidy increased

maize production in the extensive margin; farmers increased the area under maize cultivation, even

at the expense of limited productivity, making the fight against poverty, which is rampant in the

country, less efficient than anticipated.

Malawi is one of the poorest countries in the world, ranking 174 out of 189 in the sovereign nations’

Human Development Index of 2019 (UNDP, 2020). The poverty headcount rate stands at 51.5

percent nationally, 17.1 percent in urban areas and 59.5 percent in rural areas (Government of

Malawi National Statistical Office, 2020). Malawian counter-poverty measures therefore target

rural areas where poverty is highest, and the main livelihood for the rural areas is low-paying

agricultural production.

Malawian agriculture is predominantly subsistence and rain-fed, with irrigated farms covering only
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about 16 to 20 percent of total arable land (FAO, 2015a). Through numerous agricultural policies,

the country experienced some improvement in child nutrition during the implementation of the

Millennium Development Goals (MDGs). Stunting in Malawian children under the age of five

reduced from 47 percent in the year 2000 to 37 percent in 2015 (Behrman, 2020). Nevertheless,

the figure remains high relative to the African average of 29.1 percent and the global rate of 21.9

percent (UNICEF, 2019). In Malawi, child malnutrition is associated with recurrent infections,

poor nutrition of mothers, and food insecurity (Chirwa and Ngalawa, 2008).

Malawian subsistence farmers work on very small pieces of land (average 1.2 hectares per household

(FAO, 2015b)), and their landholding follows the spatial distribution of population density across

the country’s three regions (north, central and south). The southern region has more people per

square kilometre, thus households hold the smallest lands relative to the central and northern

regions (National Statistical Office, 2019; Anderson, 2002). Furthermore, there is more arable land

in the central region, followed by the northern region, and the least is southern region. These

spatial residential patterns also define economic differences in the country.

The southern region is the poorest followed by the northern region, while the central region is

relatively wealthy (Government of Malawi National Statistical Office, 2020). The northern and

central regions rely more on farming than the southern region does. Particularly, 58.7 percent

and 57.7 percent of northern and central region dwellers, respectively, are farmers, while only

39.5 percent of southern residents farm (Makwemba et al., 2019). The southern region is more

closely characterised by off-farm entrepreneurial work and casual labour, popularly known as ganyu

(Makwemba et al., 2019). Ganyu is often a coping mechanism for food-insecure households during

lean seasons, where household members work on other people’s land for a wage or in-kind maize

(Dzanku, 2019; Bryceson, 2006).

Malawian geography also defines inequalities in social welfare. The southern and northern regions

lag the central region on child outcomes. For instance, 35.5 percent of girls in the central region,

46.6 percent in the southern region, and 50.97 percent of northern region girls are child brides-

they marry before the legal age of 18 (Makwemba et al., 2019). Moreover, the southern region

ranks highest on the prevalence of child brides under the age of 15, followed by the northern and

then the central regions (Makwemba et al., 2019). Furthermore, the southern region has the lowest

average age at first marriage of 17.85 followed by the northern region at 18.13 and finally the central
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region at 18.79 (Makwemba et al., 2019). Divorce rates are also high among married couples in

the southern region, largely because of matrilocal traditions that create strong ties between women

and their extended family, and weak ties between women and their husbands (Johnson, 2018).

Malawi has high levels of gender inequality, faring poorly in “gender equality in life” outcomes

(literacy, income, labour market participation), legislation and other social practices (UNDP, 2019;

Torres, 2019). The country ranks high on the UN’s Global Gender Inequality Index (GII). A GII of

0 implies perfect equality in socioeconomic opportunity between men and women, while that of 1

entails perfect inequality in socioeconomic opportunity that favours men (UNDP, 2019). In the year

2000, Malawi’s GII was at 0.68 and reduced to 0.59 by 2015, signalling an improvement towards

equality between men and women (UNDP, 2020). Nevertheless, against the global GII average of

0.443 as of 2015 (UNDP, 2016), the Malawian context of gender inequality in opportunities is high.

The situation is even worse in rural areas, where men and women assume traditional gender roles

that provide unequal opportunities and responsibilities across genders (Djurfeldt et al., 2018).

Malawian rural households are predominantly patriarchal such that most decisions on spending are

made by men even when women dominate production (Peters, 2010). Knowing that increased access

to education is one of the factors that could lift women out of this vicious circle, the Government of

Malawi (GoM) abolished primary school tuition fees in 1994 at the onset of the country’s democratic

dispensation. This was to allow more girls to attend school, who by then, were lagging boys. And

indeed, despite being non-selective by gender, the Free Primary School Education (FPE) policy led

to parity in school enrolment between boys and girls (Grant, 2012, 2015b). However, retention and

completion of primary school remained gender unequal, in favour of boys (Grant, 2015b, 2017).

Over 15 percent of girls and 12 percent of boys drop out between grades 5 and 8 of primary

school, and 51 percent of girls successfully complete primary school compared to 55 percent of boys

(Gondwe, 2016). The drop out for girls had even been severe in transition to secondary school,

because until 2020 secondary education was not free. Often Malawian girls drop out of school to take

up household responsibilities (Chikhungu et al., 2020). The low women’s education attainment also

leads to gender differences in the labour market; with low education, Malawian women dominate

the low-paying informal sector, which also has poor working conditions (Kim, 2020).
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1.3.2 Malawi’s kinship traditions

Kinship traditions determine the power balance between Malawian couples, which could affect how

resources from FISP are distributed between women and men. The same traditions determine the

roles that girls and boys play in families, which could also determine how resources from FISP are

invested in children.

Malawian couples either settle in the bride’s or the groom’s natal community after marriage (Berge

et al., 2014). This practice has implications for inheritance and the community arrangement that

could affect the distribution of decision-making power between spouses (Kishindo, 2011). More

power is in the hands of the couple who is in their natal area (Phiri, 1983). The post-marriage

settlement patterns also offer parents different benefits of investing in either girls or boys. A

minority, especially urban dwellers, marry and settle in neutral locations and purchase land for

production from informal markets Phiri (1983). The country’s formal land market is not well-

developed, and most land is held under customary law (Berge et al., 2014). Under this law, land

is transferred across generations through inheritance rules that are governed by the post-marriage

settlement patterns (Kishindo, 2011). Where a couple stays after marriage, is a product of two

main kinship traditions.

The first kinship tradition is patrilineal that practices patrilocal settlement, where couples settle

in the man’s community and inherit production land from the groom’s father Mtika and Doctor

(2002). For marriage to take place, the groom’s family pays lobola (bride price) to the bride’s family

and the newly-wedded couple moves to the groom’s natal village - a system known as patrilocal

settlement (Takane, 2008a). By residing in their natal village, sons take care of their parents in

their old age (Lowes, 2020). In cases of marital dissolution women return to their natal villages,

and children born in the family remain resident with the men’s clans (Takane, 2008a). Because

only men reside in their natal village upon marriage in patrilineal kinship, only men inherit land

within this kinship structure (Kishindo, 2011).

The second tradition is matrilineal kinship, where lobola is not part of the marriage contract,

and couples may settle in either the men’s or the women’s community(Takane, 2008a). When

matrilineal couples settle in the community of the women they are practising matrilocal settlement;

the women inherit land from their mothers under the authority of their maternal uncles, who have

the mandate to distribute land in the clan (Johnson, 2018). In cases where matrilineal couples
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reside in the communities of the men, they practice patrilocal settlement which partially resembles

that of patrilineal kinship. Patrilocal men in the matrilineal system inherit land that is granted

to them by their mothers or sisters. At times, these men only borrow the land because women

remain the legal heirs of wealth in the matrilineal system, irrespective of the prevalent post-marriage

settlement practice (Peters, 2010).

Traditionally, Malawi had only a matrilineal inheritance system with only matrilocal settlement

practices.1 Under matrilocal settlement, men move into women’s communities after marriage and

produce and invest on the women’s familial land (Mtika and Doctor, 2002). As women are given

rights to use the land by their maternal uncles, the uncles retain overall control over who may farm

the land and investments made on the land (Walther, 2018). When marriages dissolve, matrilocal

women, together with their maternal uncles, keep the household assets and custody of the children,

while the husband returns to his natal village empty-handed (Place and Otsuka, 2001). Hence,

women use divorce as a bargaining chip to negotiate better treatment from their husbands (Walther,

2017).

However, with exposure to missionaries, colonial tax payment arrangements, patrilineal tribes, and

the slave trade, some matrilineal tribes have adopted patrilocal post-marital settlement arrange-

ments while retaining matrilineal inheritance practices (Mtika and Doctor, 2002; Phiri, 1983). With

the rise of patrilocal settlements, men started to take wives into their villages rather than the other

way around (Mtika and Doctor, 2002; Walther, 2017; Hatcher et al., 2005). Patrilocal men in ma-

trilineal kinship are therefore in a relatively powerful position to make decisions about cultivation

and income from their harvests.

When marriages dissolve in these communities, women have no rights to the investments made in

the land, while men retain control of the land rights and improvements to the agricultural land.

Women only retain custody over the children, with whom they move back to their natal villages

(Hatcher et al., 2005). With this undesirable outside option, patrilocal women often bargain for

fair treatment through household labour rationing (Walther, 2017).

The post-marital land settlement practices generate differential land rights for men and women

(Berge et al., 2014). Land right priority is given to the individual who was born in the community:

men have more rights than their wives in patrilocal regions, and women and their extended families

1Within the minority patrilineal inheritance system, only patrilocal settlement arrangements are practised.
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have more rights than their husbands in matrilocal regions (Takane, 2008b). Therefore, men and

women have different agency over their agricultural outputs depending on their land rights.

Because the land inheritance goes to the person that co-resides with, and takes care of, their parents

in their old-age, households derive differential long-run benefits from investing more intensively in

either boy or girl children, depending on their locality (Lowes, 2020). Therefore, a resource transfer

other than land that complements labour to enhance agriculture production could de facto affect

women’s agency over agriculture production from the land on the one hand, and lead to gender

differences in child investment by parents on the other hand. The FISP is one such resource that

can change the fortunes of women and children, depending on local customs.

But whether the change due to FISP benefits women over men, remains an empirical question. This

is because the FISP is given to households, and intra-household command of non-land inputs is

mostly concentrated in the hand of the husbands regardless of post-marriage settlement practice at

play (Djurfeldt et al., 2018). For instance, while patrilocal husbands’ decision-making power over

crop produce may not change due to FISP, because they already have a higher baseline of command

for owning land residing home, matrilocal men’s decision-making power over crop produce could

change due to FISP. Thus, matrilocal men could use the FISP to enhance their position over that

of their wives, to make up for their limited control over land on which the crops are produced.

The impact of FISP on land productivity across the two settlement patterns is another empirical

question. However, it could be higher in matrilocal relative to patrilocal communities because ma-

trilocal settlements dominate the southern region of Malawi where poverty is high, while patrilocal

households dominate the central and northern regions that are relatively wealthy (Johnson, 2018).

Thus, without the FISP most matrilocal households would not afford the maize production inputs,

unlike patrilocal households who could afford these inputs. Therefore, the FISP could induce larger

productivity gains in matrilocal households relative to those in patrilocal households who would

still be more productive using market based inputs if they were not included in the FISP beneficiary

list.

Regarding differential child investment, I hypothesise that FISP would improve parental invest-

ments in girls relative to boys in matrilocal communities. This follows from the argument that

women in these communities inherit land, continue to co-reside with their parents and take care of

their parents in their old age. Therefore, girls are an old-age insurance for their parents in matrilocal
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communities (Lowes, 2020). This insurance is even more important for the landless husbands: they

are better off making more investment in their daughters who shall take care of them, than in the

land which is controlled by their wives’ extended family. Moreover, husbands work to win approval

of their in-laws by supporting their wives’ kinship preferences (Kishindo, 2010, 2011). One way to

reach these goals would be to enhance investment in girls’ education, because girls are regarded as

custodians of matrilocal wealth across generations (Kishindo, 2011).

Considering that in Malawi, irrespective of kinship, more girls than boys drop out of school (Grant,

2012), the subsidies could reduce the gender inequality in schooling by reducing girls’ school drop out

in matrilocal communities. It is unlikely that the subsidies introduce significant gains for patrilocal

boys over girls, because the boys, who take care of parents in their old age in their patrilocal

communities, already have high baseline levels of education compared to girls (Makwemba et al.,

2019). Furthermore, it is unlikely that the FISP could change the misfortunes of patrilocal girls

because it is boys whose parents benefit during their old age in patrilocal communities. Therefore,

it is more likely that the status quo of high drop outs of girls in patrilocal communities persists

with or without the Malawian FISP.

1.3.3 Malawi’s farm input subsidy program: implementation

The Government of Malawi established a Farm Input Subsidy Program (FISP) in 2006 against

a backdrop of long-standing severe food insecurity that persistently affected the country from

the late 1980s until 2005 (Asfaw et al., 2017a; World Bank, 2004). The Malawi FISP aimed to

raise rural incomes through sustained food security (Chibwana et al., 2013; Sibande et al., 2017).

As in other Sub-Saharan African countries that implemented the subsidies, the rationale of the

Malawi program was to increase land productivity of resource-constrained subsistence maize farmers

through provision of cheap inputs, mainly inorganic fertiliser for the maize crop (Ricker-Gilbert and

Jayne, 2011; Ricker-Gilbert et al., 2013a). This is particularly the case since a majority of farmers

in the country are small-scale and subsistence farmers (Zant, 2020), yet unable to purchase fertiliser

at market value, which leads to chronic food insecurity (Harou, 2018).

The program package comprises a set of four vouchers given to households. Two of these vouchers

are for maize top and basal fertiliser (50kg each), one is for hybrid maize seed and the other is a

flexible voucher. The flexible voucher allows farmers to choose whether to purchase more maize
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seed or legume seed (Chibwana et al., 2012; Fisher and Kandiwa, 2014). The Malawi government

does not restrict beneficiaries to use only subsidised inputs. Arguably, those who can afford, do

supplement FISP inputs, with market priced inputs. But again, the purpose of FISP is to reach

those who cannot afford farm inputs without a subsidy.

The Government selects agro-dealers who sell the subsidised inputs in every district. Beneficiary

farmers take the FISP vouchers to the agro-dealers and exchange them for the actual inputs.

Households pay a reduced price for every input and the balance is covered by the Government

subsidy. At inception, the farmers’ contribution was 36 percent of the inputs’ market price. The

contribution declined to 7 percent by 2011 (Ricker-Gilbert and Jayne, 2017). Only one person per

household can be a beneficiary and the vouchers are received by the household head (Chibwana

et al., 2012; Karamba and Winters, 2015; Chirwa et al., 2011). The FISP guidelines further stipulate

that where the household is male-headed the beneficiary must be the man (Djurfeldt et al., 2018).

The GoM prescribes attributes of farmers that are eligible for selection into the FISP, and farmers

do not have to apply to be included in the beneficiary list. The attributes of beneficiaries include

households who have land for cultivation but cannot purchase inputs at market prices, and per-

manent residents of communities, among others (Lunduka et al., 2013). However, a key selection

criterion is that recipient households should be productive poor (Basurto et al., 2020). Thus, a

beneficiary has to first demonstrate that the inputs are not wasted: the FISP should enable them

to produce more maize than they would without the subsidy. Second, they should be vulnerable.

However, the Malawi FISP’s beneficiary selection criteria are poorly defined and enforced. For

instance, they target permanent residents of villages, without clarifying the required period for a

migrant to be recognised as permanent (Chibwana et al., 2013). They target poor households,

without defining the poverty threshold required for participation (Karamba and Winters, 2015). In

light of these loopholes, village-level beneficiary selection remains idiosyncratic.

In the earlier years (2006-2008) chiefs selected beneficiaries, until it was discovered that they in-

cluded their relatives in the program (Lunduka et al., 2013). In response, selection became the

responsibility of open village forums to reduce program infiltration (Holden and Lunduka, 2013).

Furthermore, there is evidence that the program diverts from its de jure targeting of the poor to

de facto include relatively wealthy households (Fisher and Kandiwa, 2014; Jayne et al., 2018). The

speculated cause is that some severely credit-constrained poor beneficiaries sell their vouchers to
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the wealthy (Chibwana et al., 2012). However, this premise is not well supported by data because

respondents may not be willing to reveal their involvement in these activities, for fears of potential

disqualification from the FISP list. Nevertheless, wealthier beneficiaries infiltrate the program at

the beneficiary selection stage especially when they are household members or relations of com-

munity leaders (Kilic et al., 2015b). As these wealthy households could still buy fertiliser in the

absence of the FISP, it is possible that their yields do not change but rather that they substitute

commercial fertiliser for subsidised fertiliser (Ricker-Gilbert and Jayne, 2017).

From 2006 until 2008, the GoM allocated FISP vouchers to districts in proportion to the amount of

land being used for maize cultivation (Sibande et al., 2017; Karamba and Winters, 2015; Dorward

and Chirwa, 2013a). A large number of vouchers were distributed in the central region, as it has the

highest number of farms in the country, and average farm size is larger (National Statistical Office,

2019). The initial objective was to attain efficiency in maize production (Arndt et al., 2016). After

the 2008 growing season, the GoM shifted the program’s focus from production efficiency to social

protection. In this second phase, the program aimed to target vulnerable beneficiaries, includ-

ing child-headed households, female-headed households, and households caring for the HIV/AIDS

infected or the elderly (Lunduka et al., 2013). The new emphasis of social protection shifted cov-

erage of the program from dominating in the central region of Malawi where most maize farms

are located, to the southern region where population density and poverty are high (The National

Statistics Office, 2014)2.

Over the years of implementation, the FISP has undergone numerous changes. At inception it

covered about 50 percent of smallholder farmers (2.6 million) (Arndt et al., 2016). Alliance for a

Green Revolution in Africa (2017) outlines several changes to the FISP. For instance, only 36 percent

(1.5 million) of farmers were targeted in 2014, and this reduced further to 21 percent (900,000) by

2016. The changes also included improved targeting, strengthened focus on the vulnerable and

enhanced security features for beneficiaries. For instance, from 2006, the beneficiaries used paper-

printed vouchers. The prints were marred by counterfeits, often used by non-eligible beneficiaries

and this raised the demand for FISP inputs. The GoM responded by introducing e-vouchers in

2013 that eliminated the possibility for duplication. Furthermore, after 2016 the FISP introduced

2The Southern Region also happens to be the stronghold of the ruling political party by this time. Hence, it
is also possible that this shift was political clientelism as argued by Harou (2018). However, we cannot completely
dis-entangle the political reasons and real vulnerability motives because the southern region of Malawi is indeed the
poorest by most welfare statistics.
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a central beneficiary selection, where local leaders were excluded from facilitating identification

processes, to further reduce inclusion errors (Alliance for a Green Revolution in Africa, 2017).

In 2020, the FISP was replaced by the Affordable Inputs Program (AIP). The AIP was designed to

reach all smallholder farmers (Malawi Anti-Corruption Bureau, 2021). The new program, however,

maintained the other objectives introduced by FISP, such as social protection. Recently (in the

2021 growing season), the Government of Malawi announced that it would reduce the number of

beneficiaries for the AIP due to the rising cost of fertilisers which increased the resources needed

to finance the program3. Insufficient time has passed to evaluate the AIP and the impact of these

changes, hence this thesis centres on the impacts of its predecessor, FISP. However, an assessment

of the FISP can inform the implementation of AIP, or other similar programs to come in future.

Table 1.1: FISP details between 2010 and 2019

Year Total cost (MK) Ex. rate(MK/US$) Total cost (US$) GoM (US$) Donors (US$) Recipients

2010 23,363,542,414 150.00 155,756,949.43 139,931,037.43 15,825,912 1,600,000
2011 23,672,256,511 175.00 135,270,037.21 86,459,733.21 48,810,304 1,400,000
2012 51,571,717,830 248.31 207,686,848.82 190,486,438.20 17,200,409 1,544,400
2013 61,296,417,600 364.20 168,304,554.04 150,004,554.04 18,300,000 1,500,000
2014 53,889,370,432 419.04 128,602,033.58 111,102,033.58 17,500,000 1,500,000
2015 58,856,379,440 498.46 118,076,292.09 118,076,292.10 0 1,500,000
2016 31,400,000,000 710.15 44,216,029.38 39,216,029.38 5,000,000 900,000
2017 36,150,000,000 725.56 49,823,632.61 49,823,632.62 0 900,000
2018 41,250,000,000 729.50 56,545,222.61 56,545,222.62 0 1,000,000
2019 33,150,000,000 734.25 45,148,725.21 45,148,725.22 0 900,000

Source; Malawi Government FISP implementation reports(2010-2019)

Table 1.1 shows details of FISP implementation between 2010 and 2019. These also happen to be

the years which are covered in this thesis. In local currency, column 1 shows that the total cost of

the program increased between 2010 and 2015, before declining after 2015 to 2019. The trend is

similar in US dollar values, as shown in column 4. This aligns with the narrative that the program

had been downsizing with time between these years. The Government of Malawi has been financing

the largest share of the program costs. Comparing government (Column 5) and donor (Column

6) finances towards FISP across these years, the largest donor support was in 2011, where donors

covered about 36 percent of the total FISP cost. In 2015 donors pulled out their FISP support.

This was also the first year of a new political regime following general elections in 2014, that saw the

ruling party losing power at the expense of the main opposition party. The donors only returned

3https://malawi24.com/2021/09/04/difficult-to-maintain-aip-beneficiaries-list-minister-tells-cdedi/
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in 2015 with an 11 percent support, before pulling out of FISP again between 2017 and 2019.

The financing changes observed in the later years, are also accompanied by a reduction in the num-

ber of beneficiaries, as shown in Table 1.1, Column 7. From a 2010 list of 1.6 million beneficiaries,

only 900 thousand were covered from 2016, before increasing to 1 million in 20184, before reducing

again to 900 thousand in 2019. The reduction in beneficiaries over time, the withdrawal of donors,

and the earlier mistargeting and changes in targeting challenges, put to question the efficiency of

the FISP.

It could be ideal if the program stuck to targeting farm land and made the vouchers a once-off

shock to a farmer, increasing incentives to savings and re-investment of the farm produce. At

some point, it could be justifiable to scale down the program once most subsistence farmers have

had their initial big push. At present, the down-scale is already underway, as shown in Table 1.1,

however, the program still allows selection or deselection of the same beneficiaries in succeeding

growing seasons (Chibwana et al., 2013). This encourages perpetual dependency of farmers on

government support. Nevertheless, in the current climate, there is still evidence that the FISP

impacts recipient households positively. The impacts of the program on women and children,

are possible to evaluate because Malawi implements Living Standards Measurement Surveys that

capture detailed information on the FISP, women and children.

1.3.4 Malawi’s Living Standards Measurement Surveys

Malawi is one of eight Sub-Saharan countries (including Burkina Faso, Ethiopia, Mali, Niger,

Nigeria, Tanzania, Uganda) that conduct a series of Living Standards Measurement Surveys - In-

tegrated Surveys on Agriculture (LSMS-ISA). The LSMS-ISA is a World Bank program that aims

to strengthen survey systems and the quality of micro-data in low-income countries, by providing

technical support to national statistical offices. In Malawi, the LSMS are referred to as the “Inte-

grated Household Surveys (IHS)”. All chapters in this thesis use the IHS data in various formats

that are described below 5.

The IHS contains data that is dis-aggregated at community, household, and individual level. The

4In 2019, Malawi held general elections. Speculative evidence attributes the 2018 increase to 1 million as a
campaign strategy for the ruling party.

5Here I describe the IHS data-set. However, I have complemented IHS with other data sources, and explain the
additional data in the respective chapters where I use them
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survey is enumerated every 3 to 5 years to monitor trends in poverty, socioeconomic status and

agricultural characteristics over time. The IHS began in 1997/8 (IHS1) and the second survey

was in 2004/5 (IHS2), a year before the Malawi FISP emerged (National Statistical Office of

Malawi, 2000, 2005). The third survey was in 2010 (IHS3), which was the first IHS to include

information on the FISP. Particularly, the agriculture sections of the post-2010 IHSs were expanded

to gather information that is relevant for FISP evaluation (National Statistical Office of Malawi,

2013). Therefore, in this thesis I use only the IHS data that was collected in and after 2010.

Furthermore, all IHSs that came before 2010 were cross-sectional in nature. From 2010 a main

large survey is cross-sectional, and a small sub-sample of the main survey consists of panel data,

where the same communities, individuals and households are interviewed over time. Both the

cross-sectional and panel surveys are representative at national, regional and rural-urban levels.

The cross-section for 2010 was conducted on 768 clusters (communities) (National Statistical Office

of Malawi, 2012), out of which 204 Enumeration Areas were selected for the panel. In 2013, a

special IHS survey was commissioned to trace the 204 panel households, as a second wave for the

2010 baseline clusters. The cross-sections that followed the main survey of 2010 were conducted

in 2016 and 2019 covering 780 and 710 clusters respectively (National Statistical Office of Malawi,

2017a; The National Statistics Office of Malawi, 2020). However, in 2016 many households split and

it was difficult to track individuals into their new households (National Statistical Office of Malawi,

2017b). The technical difficulty and financial burden needed to find the newly-formed households

made the Malawi National Statistics Office scale down the panel component from the original 204

to only 102 clusters (National Statistical Office of Malawi, 2017b).

Households potentially split for reasons endogenous to the FISP, such as losing the subsidy, and this

would compromise estimates. Therefore, where identifying impacts of FISP relies on panel data

methods, I have limited analysis to the first two waves of data (2010-2013) because it is possible

to trace individuals. Moreover, the household attrition rate for the 2010-2013 panel is only 3.78

percent (Harou, 2018). Further, because the FISP is received only by maize farmers, my analyses

include only households and clusters that reported to have grown maize.

Maize farmers and their characteristics can be found in four questionnaires of the IHS surveys. The

first questionnaire is for the household. The household questionnaire is administered to all sampled

households and solicits household-level information on consumption, living conditions, and many
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other welfare outcomes. The questionnaire also gathers data on household demographics (that

includes gender), health, time-use, anthropometric measurements for children under the age of five

and whether the child participates in a community nutrition program, and education at individual

level. The individuals’ education information provided in the survey includes years of schooling,

last grade attained, expenditure on education for those who are still in school, and information on

whether one dropped out of school.

The second questionnaire collects agriculture information for the households. It asks questions on

the weight of crop harvests as reported by the farmers themselves. The respondents report the

harvests in both standard and non-standard measures through recall. The LSMS surveys convert

the non-standard number of harvests to standard metrics using country-customised conversion

factors. Farmers also report whether they sold part of the harvests and identify the person who

decided how to use the earnings from the sales. In addition, the farmers also report the land area

on which their crops are grown. Besides the farmer-reported land, the survey also uses well-trained

personnel to capture the exact measurements of the farms using GPS technology. The agriculture

questionnaire also collects information on whether a household received a FISP voucher or not in

the most recent growing season related to the reported crop output, which is my main treatment

variable.

The third questionnaire collects information about the communities in which the farmers live. The

community questionnaire is administered to all clusters through informants who have extensive

knowledge of the areas in which they were living. The questions asked include, but are not limited

to, the common types of marriages that the community practices. This question classified all

communities into either patrilineal or matrilineal. Matrilineal communities were further classified

into matrilocal, patrilocal and Neolocal, while the patrilineal communities were classified into only

patrilocal and Neolocal. The IHS also obtains other spatial characteristics of these communities in

which the farmers live. These attributes are linked to the IHS using geographical coordinates that

the IHS surveys provide, at cluster (Enumeration Area (EA)) level.

The availability of the geographical coordinates also allows this thesis to link the IHS to other spatial

information that is relevant for the study but is not available in the IHS data. Firstly, I linked the

IHS clusters to satellite-generated maize yield estimates. I then aggregated farmers’ reported yields

within the same geographic units and to allow comparison of the two, in understanding the impacts
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of FISP on maize yields under different forms of misreporting bias within the clusters. Because the

comparison demands aggregation at cluster level, I used the cross-sectional surveys of 2010, 2016

and 2019 that have a relatively larger sample at EA level.

Secondly, I linked the IHS to the Service Provision Assessment Survey (SPA) conducted in 2013

that was conducted by the Malawi National Statistical Office, with support from ICF Macro6. The

survey identified all health facilities in communities. I identified the facilities that administer the

Focused Antenatal Care (FANC) program recommended to pregnant mothers by the World Health

Organisation, using the EA coordinates. I used the FANC as an indicator of good maternal care

and examine whether it improves height-for-age, for children under the age of five, in combination

with FISP and the child’s participation in a nutrition program. I therefore used the two waves of

the 2010 to 2013 IHS panel. I used the panel because height-for-age responds slowly over time, such

that it was important to use the 2010 treatment variables and 2013 outcomes, as done by Harou

(2018).

I also used the same 2010-2013 panel sample to understand whether women in households that

receive the FISP experienced changes in decision-making due to the program, and established why

these changes occurred by examining the influence of community kinship practices. The same panel

component was used to analyse whether the FISP alters school drop out rates of girls relative to

boys. I examined why the differences occur, using the community kinship practices. In these two

research questions I employed Fixed Effects (FE) and related methods to remove time-constant

unobserved attributes. This was possible because both the treatment (FISP) and the outcomes

(decision-making and school drop out) could change instantaneously.

1.4 Study delimitation

The thesis is organised into four interconnected papers, with each answering a specific research

question. Chapter 2 revisited the relationship between the FISP and maize yields by comparing

satellite and survey data. The study contributes to the undecided debate about whether the

program improves land productivity (Jayne et al., 2018). The chapter also contextualises the

findings of the subsequent papers. I found that the FISP associated with increased maize yields only

in the southern region of Malawi-a region characterised by highest poverty, smallest land holding,

6Detailed information on SPA is provided in chapter 3
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limited arable land, less land under maize cultivation, and dominated by matrilocal settlements.

The results were robust when I use either survey data, that is prone to strategic bias, and satellite

data, that is free from strategic bias. The FISP only related to maize yields in the north and central

Malawi regions identified by high income, large land holding, more arable land, large area under

maize cultivation and more patrilocal settlements, when survey data were used. The relationship

was missing once satellite data was used.

Chapter 3 contributes to a second debate around the impact of FISP on the nutritional indicators

of children under the age of five. Existing literature (Harou, 2018; Karamba, 2013) has shown that

the FISP improves only short to medium indicators (weight-for-age and weight-for-height) but had

no bearing on long-term indicators (height-for-age). I found that the FISP improves height-for-age

only when receipt is complemented by the mother’s geographic access to Focused Antenatal Care

during pregnancy. I further found that the in utero nutrition benefits sustain beyond the age of

three only when the child is exposed to follow-up nutrition interventions. I specifically showed that

above the age of three, children who participate in community nutrition enhancement programs

sustain the in utero nutrition investment.

Chapter 4 contributes to a third debate on whether the FISP changes gender inequalities in agri-

cultural production (Karamba, 2013; Mason et al., 2013). I showed that among households that

sell maize, decisions on how income from the sales is used, reduced among women, while that of

their husbands increased in FISP households. The results were limited to matrilocal kinship com-

munities where women own land that they control with their maternal uncle. I further showed

that the loss in matrilocal women’s decision-making power was less than the gain in their hus-

bands’ decision-making. Even though this study did not examine changes in decision-making of

the woman’s extended family, because there was no data for such information, I argue that the

additional gain to husbands that is not accounted for by the woman’s loss, comes from her ma-

ternal uncles. Patrilocal communities do not experience similar changes in decision-making, but

rather exhibit gendered shifts in labour supply. I show that women from patrilocal kinship reduce

participation in casual labour (ganyu) when their households receive FISP. Men do not experience

similar changes in either kinship, arguably because they face better working conditions in ganyu

relative to women.

Chapter 5 also contributes to the debate on gender inequality, with a focus on children. I find
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that the FISP reduces school drop out for girls relative to boys only in matrilocal communities,

where women inherit land and take care of their parents in their old age. I find two transmission

mechanisms for this result. Firstly, the FISP increases total expenditure on schooling for matrilocal

girls, without changing the expenditure on boys in the same communities. Secondly, households

that receive FISP in matrilocal communities reduce girls’ commitment to household chores, which

could free up some hours and allow the girls to concentrate on schooling. Considering that female

school drop out is higher than that of males in Malawi (Chikhungu et al., 2020), the FISP therefore

reduces gender inequalities in education. While I showed in chapter 4 that due to FISP, matrilocal

women are losing decision-making power over earnings to men, in chapter 5 I showed that matrilocal

constraints compel men to use this decision-making power to invest the proceeds from FISP in girls’

education.

Chapter 6 concludes the thesis. I draw insights from the main results of the thesis and provide im-

plications for policy. Finally, I illuminate research gaps that the thesis opens for future evaluations.
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CHAPTER 2

MAIZE YIELDS AND FARM INPUT SUBSIDIES:

IMPLICATIONS OF STRATEGIC MISREPORTING BY

BENEFICIARIES IN MALAWI

Abstract

The Farm input subsidy policy of Sub-Saharan African countries remains inadequately guided due

to discrepancies in research findings about its impact on cereal productivity. This is because the

policy’s evaluations are often conducted using data collected from farmers through surveys, which

is prone to Non-Classical Measurement Errors (NCME). NCME biases estimates. This chapter re-

examined the relationship between Farm Input Subsidy Programs (FISP) and maize productivity

by comparing information reported by farmers, and data generated using satellite images that are

free from the reporting bias of humans. Survey data was obtained from the Malawi Integrated

Households Surveys’ clusters of the years 2010, 2016 and 2019. Satellite information was drawn

from MODIS satellite products. Results revealed concealed heterogeneity: the Malawi FISP was

associated with increased yields only when targeted towards regions with more poor farmers. The

results were robust to use both farmer reported and satellite data. However, in regions where most

farmers are wealthier, the program did not relate to maize yields. The findings call for subsidy

programs to improve the targeting of beneficiaries to reach out to the neediest, if the focus of the

program is for increased cereal yields. Further, agricultural policy should spearhead investment in

bias-free data collection methods, if the effects of subsidy programs on cereal productivity are to

be well-understood.

Keywords: Subsidies; Maize yields; Satellite images; Malawi; Africa
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2.1 Introduction

Modern agricultural production technologies are critical to improving food security, through in-

creased land productivity of subsistence farmers. To increase adoption of productivity-enhancing

technologies such as inorganic fertiliser and hybrid seeds, Sub-Saharan African (SSA) countries re-

introduced large-scale agriculture subsidies, coined ’Farm Input Subsidy Programs’ (FISP), during

the implementation period of the Millennium Development Goals (MDGs). Large-scale universal

subsidies were abolished in the late 1980s, hence FISPs were not universal, but targeted (Chibwana

and Fisher, 2011).

Evaluations reveal that this second generation of SSA countries’ agriculture subsidies, also called

”smart subsidies”, enhanced food security through improved total food production (Jayne et al.,

2018). Welfare increased among beneficiary households1. The evidence however lacks consensus on

whether the increase in total food production came due to increased productivity: more harvests

from the same piece of land (Mason and Ricker-Gilbert, 2013). While a branch of literature argues

that the program significantly increased productivity (Chibwana et al., 2013; Dorward and Chirwa,

2011, 2013b), another (Messina et al., 2017; Jayne and Rashid, 2013b; Jayne et al., 2018) shows

that it had limited productivity effects than was earlier claimed.

Each of these evaluations, however, measured productivity using production and land area that are

reported by farmers in household surveys. However, self-reported maize production is notoriously

difficult to collect from small-scale farmers, hence potentially prone to misreporting bias2 However,

not all measurement errors would bias FISP estimates. In particular, production misreporting

bias could, lead to over- or under-estimation of true impacts of FISP, only when it is strategic-

systematically high among program beneficiaries relative to non-beneficiaries (Abay et al., 2019).

Strategic misreporting bias is often possible when beneficiaries of social welfare programs such as the

FISP misrepresent their outcomes around a means test to secure their beneficiary status (Martinelli

and Wendy, 2009; Bruckmeier et al., 2018). Therefore, FISP farmers could strategically misreport

1Recipients saved income on food purchases (Sibande et al., 2017), and income on purchases of market priced
inputs such as fertiliser (Ricker-Gilbert and Jayne, 2017). FISPs also affected other household welfare outcomes such
as power balance between the FISP holder and non-holders (Djurfeldt et al., 2018), and human capital development
(child nutrition Karamba (2013) and education (Holden and Lunduka, 2010; Chirwa and Andrew, 2013))

2Surveys mostly collect information on one visit due to the logistical and cost considerations (Beegle et al., 2012).
And, they often rely on respondents reporting harvests obtained over a long period and across multiple crops (Abay
et al., 2021). The reporting lag and crop aggregations usually result in significant recall measurement errors (Oseni
et al., 2017).
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productivity or vulnerability, when doing so pays off through program beneficiary selection criteria

that is permeable to inclusion errors. In Malawi a FISP likely faces these problems because its

targeting is loosely defined and poorly enforced. For instance, the program targets a staple food

crop, maize, and demands that its beneficiaries be productive poor farmers, without defining the

minimum required productivity, and the poverty threshold needed for a farmer to be eligible for

the program (Basurto et al., 2020; Kilic et al., 2015b).

Inclusion and exclusion errors could undermine the impacts of FISP on maize productivity. How-

ever, another important challenge that could compromise FISP evaluation lies in the political

economy of farm input subsides. These programs are politically attractive - often supported and

implemented as political clientilism (Dorward and Chirwa, 2014). Because politicians wish to show

that the FISP is delivering its intended purpose even when it is not the case (Chinsinga and Poul-

ton, 2014), agriculture statistics might be manipulated to project unambiguous success of subsidies.

As noted Jerven (2014), the over-reporting of yields in India, Nigeria and Malawi, where subsidy

programs were implemented, resulted from collusion between agriculture extension workers and

smallholder farmers. The over-reporting success of subsidies was not only done to impress politi-

cians and program donors, but also as a way to ensure an increased number of FISP beneficiaries

in their communities (Jerven, 2014).

Despite these potentially confounding characteristics of FISPs, studies on the impacts of FISPs

on cereal productivity have not attempted to account for strategic misreporting by beneficiaries.

Failure to do so, likely leads to policy advice that insufficiently informs program improvements, and

inadequately evaluates the value for money in FISP investment. Therefore, this chapter aims to

answer the following research questions: 1) Do FISP farmers strategically misreport maize yields?

2) Is the relationship between FISP and cereal productivity affected by this strategic misreporting?

Does this affect the main conclusions of the findings about the impacts of FISP on cereal yields?

In this chapter I re-examined the relationship between Farm Input Subsidy Programs (FISP) and

maize productivity by comparing information reported by farmers, that are prone to strategic

mis-reporting bias, and data generated using satellite images that are free from the reporting

bias of humans. I captured productivity by yields measured in kilogram of maize harvested per

hectare (For the rest of the chapter I have used yields and productivity interchangeably). 3 I

3Messina et al. (2017) made a similar attempt: comparing satellite-generated yields with national FAO, time series
aggregates, which does not identify the FISP beneficiaries or their farmlands. Nevertheless, economists often hope
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dis-aggregated the data to cluster level, where a cluster is a community comprising an average

of 16 households. To minimise the potential mechanical errors introduced by satellite images, I

integrated net photosynthesis for yield prediction and normalised difference vegetation index for

precise cropland and crop type classification. Unlike Messina et al. (2017), I took a step further to

create four scenarios of yields modelling that would allow identifying the nature of measurement

error that distorts results the most. I created these scenarios by estimating the relationship between

FISP and yields while, 1) not accounting for any measurement errors, 2) accounting only for land

measurement errors, 3) taking out only production measurement errors, and 4) mopping out both

land and production misreporting.

I found evidence of Non-Classical Measurement Errors in yields reporting: the misreporting of

yields is high among FISP beneficiaries. Particularly, in communities with more land under maize

cultivation, the FISP is associated with production over-reporting, while areas with less land under

maize cultivation showed the FISP associating with production under-reporting. Furthermore, I

found, using both strategically biased survey data and strategically unbiased satellite data, that

the FISP is associated with increased maize yields, in the poorest southern region of Malawi. The

positive relationship between the FISP and maize yields only existed in the wealthier northern and

central regions, when maize productivity was measured using survey data, but not satellite data.

The results further revealed that the association between strategic mis-reporting yields and the

relationship between FISP and maize yields weakened in 2019, relative to earlier years, 2010 and

2016. This likely resulted from reduced incentives for misreporting since the FISP was difficult to

obtain, due to the overall reduction in number of beneficiaries that had happened over time, and

program improvements that occurred in 2017. These improvements included exclusion of chiefs in

beneficiary selection and using beneficiary bio-metric systems that were linked to national identity

cards (Alliance for a Green Revolution in Africa, 2017).

This chapter contributes to several strands of literature. Firstly, to methodologies for evaluating

agro-based welfare programs, I show that partial correction of measurement errors in yield genera-

tion is not better than no correction; the yields remain responsive to the FISP, when they are not

supposed to respond, unless both production and land area are error-free. This appears to be the

to have micro-level determinants of production and use survey data (not FAO aggregates) in evaluating the effects
of FISP.

Therefore, this chapter extended the methods of Messina et al. (2017) to match the quality of satellite images to
micro-survey data, comparing survey estimates of FISP to satellite images findings.
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first paper to provide inferences on the relationship between the FISP and maize yields under vary-

ing forms of measurement errors. The implication is that investment in objective data correction

should be made in full, not partially, to allow accurate evaluation of social welfare programs like

the FISP.

Secondly, to literature on targeting of subsidy programs, I show that targeting the most vulnerable

beneficiaries generates positive effects of social welfare programs. This appears to be the first study

that shows spatial heterogeneity in the relationship between FISP and maize yields. While studies

that argued that FISP unambiguously increases maize yields (for instance Karamba and Winters

(2015)) may call for indiscriminate expansion of the FISP, my results revealed that the positive

association between the FISP and yields is limited to the poor, hence targeting should be selection

by welfare status. In response to studies (such as Messina et al. (2017)) that may lead to abolishing

the FISP because of missing impacts on maize yields, I show that FISP should be maintained,

at least, among the poor. This also suggests that universal subsidies could be inefficient because

they lead to inclusion of the group of farmers who dampen productivity effects on one hand, while

crowding out commercial inputs on the other hand (Ricker-Gilbert and Jayne, 2017).

In addition, the chapter contributes to literature on the impacts of subsidy programs, particularly

the debate on whether the increase in maize production due to FISP, that emerged in earlier years

between 2006 and 2016, was because of increased productivity. I show that in the period when

most of the previous evaluations were made (2010-2016), the FISP increased maize production due

to increased yields, only among the poor. Most likely, total maize production among the wealthier

increased because more land, was allocated to the maize crop to take advantage of the additional

cheap inputs from FISP (Mason et al., 2020; Jayne et al., 2018). It is therefore not surprising that

in this same period, when more wealthier farmers were targeted, the output to input ratio for the

maize crop declined in the country (Hunga and Culas, 2019).

The chapter proceeded as follows. In section 2, I discussed the literature on smart subsidies.

Emphasis was placed on the theory behind smart subsidies and their role in agriculture productivity,

before discussing the political economy of these subsidies. In section 3 I presented the conceptual

framework. I formally showed how strategic bias in yields misreporting by FISP farmers could affect

the evaluation of the program effects, and also shed light on how heterogeneity in the impacts of

FISP on maize yields may arise. In section 4 I presented the data and methodology used to test
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my hypotheses. In section 5 I presented the results that are discussed in section 6. In section 7 I

presented policy implications for the chapter, and Section 6 concluded.

2.2 Smart farm input subsidies

2.2.1 Theory and and the role in productivity

’Smart’ farm input subsidies are targeted, and aim to improve overall welfare at a reduced economic

and social cost (Jayne and Rashid, 2013a). They gained traction after widespread universal farm

input subsidies were abolished. Nevertheless, the theoretical justification for adopting a farm input

subsidy, whether universal or smart, remains the same.

From micro-economic theory, subsidies are introduced to correct market failure (Jerven, 2014).

Market failure exists if the farmer’s perceived private costs are higher than the benefits of producing

an agriculture good, while the same private cost is lower than the social benefits of producing the

good (Chirwa and Andrew, 2013). Farmers are then locked in a low productivity trap. Through a

subsidy program, an external agent such as government intervenes to reduce the cost of production,

so that the supply curve for the good can shift to the right (Chirwa and Andrew, 2013). The shift in

supply reduces consumer price, while increasing producer price. Consequently, both the consumer

and producer surplus increase.

Similarly, the classics of development economics theory align with the microeconomics view about

the nature and role of farm input subsidies. Its proponents argue that most farmers are in a poverty

trap as described by Opoku (2009), or a vicious circle of under development presented in (Nurkse,

1953). Therefore, there is potential high return (high productivity) to investment in farm inputs,

but this potential is unmet due to capital shortage. Providing the much needed capital through

subsidised farm inputs is therefore seen as an initial ’big push’, through increase in productivity,

that should permanently move the farmers out of the poverty trap (Sachs and Warner, 1999; Jerven,

2014).

These two theoretical constructs led to the development of a class of attributes required for a farm

input subsidy program to be called smart, as presented by several authors including Chirwa and

Andrew (2013); Jayne and Rashid (2013a); Pan and Christiaensen (2012). Firstly, the subsidy must

be targeted at producers who are not using inputs due to market failure. Secondly, the subsidy
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should be provided to producers that can induce a substantial downward shift in the supply curve; a

shift that is greater than the total cost of the subsidy. Thirdly, the subsidies should target products

that have inelastic demand. In addition, the subsidy should have an exit strategy.

Through these theoretical constructs and their consequent set of attributes, smart subsidies were

hoped to promote market development and enhance the welfare of the poor, simultaneously. How-

ever, in practice, smart subsidies have not adequately achieved this twin goal. One of the critical

reasons that is attributed to the failure is elite capture that infiltrates the design and implementa-

tion of smart subsidies (Chinsinga and Poulton, 2014). This brings to light the role of politics in

the management of farm input subsidies.

2.2.2 The political economy

The political economy of social programs is defined as the reasons specific interventions may be

preferred by political leaders rather than others (Jerven, 2014). While improving welfare in the

most efficient manner is the often-stated goal, the cases of farm input subsidies in different regions

of the world reveal that political preferences are formed beyond welfare enhancing. This does not

mean most of these programs are not improving welfare, but rather they are supported not solely

for that reason. In the United States, the 2014 continuation of a farm safety net via the commodity

and crop insurance titles, despite its high fiscal costs and visible market distortions, is an example

(Orden and Zulauf, 2015). Orden and Zulauf (2015) argue that the program continued because it

was an organised group lobbying that aimed to achieve political interests. In Russia, Kvartiuk and

Herzfeld (2021) found that, in the 2008-2012 state program of self-sufficiency, federal and regional

politicians allocated more agricultural subsidies in regions where the incumbent rule faced political

competition against the dominant party. Moreover, they targeted large farms for voter mobilisation.

The politicisation of farm input subsidies is however not limited to developed countries. It is even

more critical in developing countries.

Unlike developed countries where farmers are large-scale and commercial hence relatively low in

voting numbers, developing country farmers are often subsistence farmers and high in voting num-

bers. Developing country farmers are therefore a critical group for politician benefits of maintaining

power. In Zambia Mason et al. (2017) found that a farm input subsidy program allocated more

beneficiaries to areas that voted the ruling government into power during the most recent general
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elections. Similarly in Malawi, Chinsinga and Poulton (2014) found that a farm input subsidy pro-

gram provided more input vouchers to a region that hold swing voters, in a period towards the 2009

general elections. After the incumbent won the 2009 general election with a historical land-slide,

the additional vouchers were withdrawn in the subsequent years (Chinsinga and Poulton, 2014).

Malawi pioneered the re-introduction of large-scale farm input subsidies in 2006 through the Farm

Input Subsidy Program (FISP), since subsidies were abolished under the Structural Adjustment

Programs (SAPs) in the late 1980s (Jayne and Rashid, 2013a). The Malawi FISP was considered

smart because, unlike its pre-SAPs predecessors it was targeted (Harou et al., 2017). It initially

targeted resource poor farmers (Chinsinga and Poulton, 2014), who were productive producers of

maize, a commodity that has an inelastic demand for being a staple food crop in the country.

The Malawi FISP aimed to be a once-off big push, an attribute that never materialised due to

competing political interests (Chirwa and Chinsinga, 2015). Not only did the FISP struggle to

establish an exit strategy, but also struggled to effectively maintain the other stated smart subsidy

attributes (Jayne et al., 2018). This has attracted academic interest, questioning the role of the

political economy of the Malawi FISP in attaining the twin goal of market development and welfare

enhancement.

While there is consensus among scholars that the FISP enhanced welfare (Chibwana and Fisher,

2011; Karamba, 2013; Ricker-Gilbert and Jayne, 2017; Harou, 2018), there are still questions about

whether it did in the best way-with reduces social and economic costs. Part of the answer lies in the

FISP’s definition of targeted beneficiaries. It aimed to help resource poor but productive farmers

increase maize productivity Basurto et al. (2020). However, the FISP did not define who a resource

poor farmer is, and Chinsinga and Poulton (2014) argues that the loose definition allowed political

elites access to FISP vouchers. In some instances, traditional leaders were also found accessing the

inputs, arguably, due to their pivotal role in influencing political voting decisions of their subjects

(Chinsinga and Poulton, 2014). The mis-allocation of some of the FISP inputs entailed that part of

the subsidy was going to farmers who were not experiencing market failure, and whose productivity

increase may not outweigh the cost of the subsidy.

Besides targeting, as noted by Holden and Lunduka (2013), the FISP also struggled to establish

an exit strategy. At village level some beneficiaries could be selected and re-selected in subse-

quent seasons, developing perpetual dependency on government support (Holden and Lunduka,
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2013). Importantly, stopping the FISP had actually been difficult because maize production is

an important indicator of government performance in the country Banik and Chasukwa (2019).

This is evident in political campaign manifestos for Malawi’s general elections, where both ruling

and opposition candidates make promises to end hunger, though with different proposed strategies

(Chinsinga and Poulton, 2014). The scrapping of the FISP was therefore perceived by voters as

a reversion to chronic hunger that persisted in the country after SAPs’ abolishment of subsidies,

hence a political cost to the ruling party.

Persistence of the FISP overtime, is not the only way in which politics interact with subsidy

programs. Another critical way to do so, is the urge for political leaders to ensure the programs

look to better achieve their objectives even when the true impacts of programs are lower than

portrayed. This is not unique to SSA’s programs. In 1970, political pressure was applied in the

Indian Green Revolution to ensure that subsidy impacts were visible in aggregate national statistics

(Jerven, 2014). Similarly, Li and Yang (2005) in 1950s, China’s Collectivization programs and the

Great Leap Forward involved gross over-reporting of the success of farm input support programs.

This masked food insecurity and led to the great Chinese famine that claimed many lives (Li and

Yang, 2005).

In Malawi, food production estimates have also been an issue of contention, since the onset of the

FISP (Messina et al., 2017). For instance, as noted by Chinsinga and Poulton (2014), in the 2007/8

growing season the country reported to have produced a national maize surplus, hence promised

to export 400,000 metric tonnes of maize to Zimbabwe. However, after exporting 302,000 metric

tonnes the exportation stopped due to insufficient supply. Moreover, the period that followed was

of high maize prices due to supply shortages of the commodity in the country. In response, then

Minister of Agriculture banned exportation of maize from Malawi in the same period (Chirwa and

Chinsinga, 2015).

Therefore, smart subsidies may at times fail to efficiently and effectively achieve their goals, due to

political interests, supporting Bates (2018) and Lipton (1977), that subsidies are loved by politicians

because they are politically convenient. These political interests also make evaluation of the smart

subsidies difficult, as data related to the programs may not always be politically neutral. Moreover,

Jerven (2014), who examines the political economy of agriculture statistics and input subsidies in

India, Nigeria and Malawi, adds that even the incentives of low-level agents such as agriculture
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extension workers and smallholders need to be considered when using data reported by them to

analyse impacts of smart subsidies on cereal productivity. And (Chinsinga and Poulton, 2014) add

that the demand for over-reporting the success of FISP was widespread, and traditional leaders were

target agents, due to their influence on their people. Arguably, individual farmers, especially in

villages where FISP was in high concentration, understood what their leaders wanted to be reported

to external agents, and formed expectations about its implications to the volume of vouchers at

village level in subsequent growing seasons.

2.3 Conceptual framework

I developed a conceptual framework following that of Abay et al. (2019). The authors show the

bias in the relationship between land productivity and land size in the presence of misreporting

bias in yields. I adopted and extended their framework to understand how the measurement errors

in yields due to strategic bias in reporting, formally known as Non-Classical Measurement Errors

(NCME), could confound the relationship between the FISP and maize yields. In Appendix A.1 I

provide a full mathematical derivation of the estimation bias that the NCME could generate in a

FISP coefficient.

Consider the relationship between a true unobserved measure of yield y∗ and the true measure of

a subsidy voucher s∗ with the yields expressed as a log transformation, and the voucher presented

as a dummy:

y∗ = βs∗ + ϵ (2.1)

Assuming that the error term is idiosyncratic with mean zero and uncorrelated with the subsidy

voucher, one can estimate the OLS coefficient β in equation 1 as:

β̂OLS =
Cov(y∗, s∗)

var(s∗)
= β (2.2)

However, y∗ = production
hectarage and s∗ in Equation 2.1 could be mis-measured. The possible measurement

errors in Equation 2.1 could emerge from either mis-measured production or mis-measured land-

holding. Therefore, assume I instead observe an error-ridden counterpart of true yields that has an
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additional mass per unit, or falls short by a mass, η giving reported yields as:

y = y∗ + η (2.3)

If I use this observed erroneous yield to estimate equation 2.1, under the circumstances that the

error component correlates with the subsidy recipient status, the OLS coefficient of equation 2.2

changes. Thus

η = ρy∗ + µ (2.4)

And

β̂OLS =
Cov(y, s∗)

var(s∗)
= β + ρ (2.5)

Therefore, NCMEs–η that are related to the program beneficiary status, lead to a biased FISP

coefficient in Equation 2.5, instead of the unbiased one observed in Equation 2.2. This is where

FISP beneficiaries strategically misreport maize yields, while non-beneficiaries report the true yields

or misreport the yields idiosyncratically. Therefore, for the errors to be non-classical, which lead

to biased effects of FISP on maize yields, the misreporting should be systematically related to the

FISP beneficiary status. If the misreporting is not correlated with the FISP coefficient, the errors

are classical and ρ collapses to zero, such that β̂OLS becomes the unbiased effect of FISP on maize

yields.

Satellite data offer an alternative way of measuring yields that evades such NCMEs. This is because

with satellite products, one can generate crop yields directly from the crop plots independent of

the survey respondents (farmers)4. Furthermore, because the satellite approximates these products

in real time in the crop development season (Right in the farm plot) it also evades errors due

to post-harvest losses. However, images for identifying crop cover could be prone to mechanical

measurement errors such as mis-classification of small plots and inter-cropped fields (Mu et al.,

2017). Nonetheless, I have no reason to believe that these mechanical errors are non-classical in

nature because they are not strategically generated from reports by farmers. Therefore, satellite

errors are unlikely to only be in one direction for the beneficiaries, or a subset of the beneficiaries,

4The NCME is critical in Malawi because the IHS survey that previous literature used in FISP evaluations is the
only nationally-representative survey that is well-known by farmers as the government’s agriculture survey dedicated
to evaluate the FISP with its expanded agriculture sections (The National Statistics Office, 2014) - farmers would
likely think the reports they provide to IHS enumerators affect the farmers’ FISP eligibility status
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and by implication there would be no systematic bias.

Assuming that one can now, after accounting for the bias using satellite, observe a true relationship

between FISP and maize yields, it is then possible to identify FISP attributes that significantly

alter maize yields. This is because FISP underwent distinct and traceable implementation changes

as discussed in the introduction of the thesis, under the ”program implementation” section. One

of these important implementation changes is that, from around 2017, the FISP strengthened

beneficiary selection with many security features including exclusion of chiefs and village leaders

from the beneficiary identification process, and introduction of a biometric system for identifying

beneficiaries and distributing inputs Alliance for a Green Revolution in Africa (2017). The aim was

to more accurately reach out to vulnerable farmers, whose maize productivity would significantly

improve with the FISP, hence whose welfare would significantly improve, than the well-off who

would still maintain a high productivity without the subsidy.

However, a positive and significant relationship between the FISP and maize production when the

poor were highly targeted is not guaranteed. There are other factors of production beyond the FISP

that could affect farm productivity. An example is labour. While most Malawian poor households

have large families that would support farm production, the quality of labour matters. Non-poor

households, who often do not qualify for the FISP, can use their resources to obtain complementary

technology that increases labour productivity, such as use of chemicals for preventing weed growth,

hence timely elimination of competition for nutrients between maize and weeds (Burke et al., 2020).

This is unlike hand weeding, that takes time. Another factor is the nutrient capacity of soils and

climate suitability of land on which maize is produced. Particularly, in cases where poor people,

who are candidates for FISP, occupy marginal land, the impacts of the FISP on productivity are

likely limited (Li et al., 2017).

In addition, targeting the FISP at the poor may also not guarantee aggregate increase in maize

productivity for a country. This is especially in cases like that of the Malawi FISP, where selection

and re-selection of beneficiaries across different agriculture seasons is possible. Because of a lack

of graduation from the program, beneficiaries develop government dependency (Chinsinga and

Poulton, 2014). This could likely be a larger problem where vulnerability is the main criterion

for the selection of beneficiaries (Basurto et al., 2020). Therefore, under different conditions the

subsidising farm inputs may not always be the best way to increase maize productivity. However,
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it is also possible that the marginal increase in maize yields due to the FISP are larger in regions

where poor people reside, despite that they lack complementary advanced technology, because

without FISP they would not have afforded the inputs. Therefore, the impacts of the FISP on

maize productivity remain an empirical question.

2.4 Data and methodology

2.4.1 Survey data

To calculate maize yields using survey data, the paper divided maize production (kilograms) by

the size of plots (hectares) on which the maize is cultivated, as reported by farmers. The data was

obtained from the three main cross-sectional waves of the Malawi Integrated Household Surveys

(IHS3-2010, IHS4-2016 and IHS5-2019). The specific questions on production were: 1) what was

the primary crop variety planted in this plot?, 2) how much did you harvest from this plot?. The

questions on landholding included: 1) what is the area of this particular plot? and 2) what crop

variety was planted on this plot?. I isolated plots in which maize was planted. Therefore, in this

chapter, landholding captures area under maize cultivation. Besides data on the size of landholdings

reported by farmers, the surveys also used well-trained personnel to capture the exact measurements

of the farms using GPS devices. The surveys also captured data on whether a household received

FISP, which is my treatment variable. The IHS also captured other spatial characteristics of the

communities in which the farmers live, that I used as control variables. These attributes were

linked to the IHS using geographical coordinates that the IHS surveys provided, accurately only

at a cluster (Enumeration Area (EA)) level. Therefore, the unit of analysis for this chapter was a

cluster. I used the same coordinates to link the survey clusters to satellite yields.

2.4.2 Satellite data

I generated satellite maize yields using Net Primary Productivity (NPP) (Gross Primary Productiv-

ity minus plant respiratory carbon), a product of Moderate Resolution Imaging Spectro-radiometer

(MODIS) data. MODIS is on the Terra satellite, which is managed by the National Aeronautics

and Space Administration (NASA) of the United States of America (USA). MODIS views the

Earth’s surface every one to two days, obtaining information about land, ocean cover, and lower
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atmosphere, that are useful for environmental decision-making among policy makers5.

Annual NPP is essentially a measure of field crop biomass that is derived from 8-day Net Photo-

synthesis (PSN) data sets. NPP is measured in grams of carbon per square metre (gC/m2/year).

It is measured in a range from -30,000 to 30,000 and it gives the gram amount of yield per square

metre. I extracted NPP only in IHS cluster locations to match the survey data. Furthermore, I

extracted the NPP during Malawi’s green maize peak season, from November to April. This is the

season when Malawi receives natural rainfall during a calendar year. This selection is also essential

because the Malawi FISP targets the natural rain’s maize production, not the dry season’s irrigated

maize crop.

Considering that maize is cultivated on over 80 percent of Malawian arable land (United States

Agency for International Development, 2013), the NPP for this season is a good representation

of maize productivity. Nevertheless, I took a step further to purify the maize NPP from that of

any other minority crops and vegetation within the clusters, using a machine learning classification

method, described below6.

The first step for classifying maize farms involves obtaining ground-truth data for different crops,

bare soil, natural forest, and other land use types. This is data captured physically by an agent that

goes into an area such as a maize farm, and takes geographical coordinates using GPS technology.

Ground-truth data is often expensive to obtain especially on a larger scale. As such, I could not

get ground-truth data for Malawi. Nevertheless, a neighbouring country to Malawi, Tanzania, that

has similar climatic conditions to those of Malawi, and also grows maize as a main staple, has

ground-truth data for the years of interest. The data was collected by a project: Taking Maize

Agronomy to Scale in Africa (TAMASA), that aims to improve small-scale farmers’ productivity

and profitability in Ethiopia, Nigeria, and Tanzania. This data is available with the International

Maize and Wheat Improvement Centre (CIMMYT). This data is available upon request to the

CIMMYT.

I split the ground-truth data into training (80 percent) and validation (20 percent), and implemented

a support vector machine learning algorithm to classify Landsat imagery for Tanzania in Google

Earth Engine. Thus, I fed the algorithm information of what maize looks like from the locations

5https://modis.gsfc.nasa.gov/about/
6more details in Appendix A.2
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provided by the ground-truth data. I also trained it to identify and distinguish other crops, and

other non-crop vegetation, from maize. I assigned all non-maize pixels a value of 0, and 1 for the

maize pixels. This process also involved training the algorithm to unmask cloud cover from the

Landsat, where data was captured on a cloudy day.

After this training, I called the algorithm onto the validation data portion to see how accurately

it identifies true maize in the field. In capturing data from maize fields, the algorithm obtained

an accuracy statistic of 82.14 percent in 2010, 78.57 percent in 2016 and 79.16 percent in 2019.

Thereafter, I sequenced the trained algorithm onto a map that I created after merging Tanzania

and Malawi border boundaries. This allowed the algorithm to classify and isolate all maize fields

in Tanzania and Malawi.

I then took a product of the classified maize and non-maize binary classification, and the NPP

raster that I obtained from MODIS, for the respective years. I merged these two rasters in R

software. The result was the NPP maize yield raster for 2010, 2016 and 2019, from which zonal

statistics (mean) were extracted. Because this chapter’s focus was Malawi, I cropped out the zonal

statistics from geographical locations that were Malawi’s IHS clusters. This cropping was done in

QGIS software. The final product, which was maize NPP for validated farms within IHS clusters,

was converted to Stata software to be an input in a model, developed by Reeves et al. (2005) and

first used on Malawian maize data by Messina et al. (2017). This model generates maize yields in

kilograms per hectare, and can presented as follows:

yields(kg/ha) =
a∑

DOY

NPPDOY × CB ×AGR×HI ×AC × SF

HA
(2.6)

The model in Equation 2.6), predicts maize yields by capturing the changes in photosynthesis

cover across Malawi. The NPPDOY captures daily net photosynthesis, CB a carbon-to-biomass

conversion, AGR above-ground biomass ratio, HI the fertiliser substitution primary change, AC

is area conversion, and SF is a scale factor to fit a trend line. I obtained NPPDOY and HA from

the satellite-identified maize crop. HA is hectares obtained by the satellite as area under maize

NPP. The rest of the parameters for calibrating Equation 2.6 were obtained from Messina et al.

(2017) and Reeves et al. (2005): CB is 2,AGR 0.86, HI 0.6 and SF 0.27. The final product from

Equation 2.6 was maize yields in kilograms per hectare for every IHS cluster, for the years 2010,
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2016 and 2019, that match the survey’s timing.

2.4.3 Data unification

The IHS information was obtained at household level, together with geographical coordinates of

respondents’ dwelling structures. It is worth noting that the survey coordinates for households

were offset at a 10 kilometre radius to ensure anonymity of respondents. The 10 kilometre radius

also happens to be the average perimeter of the IHS cluster (Enumeration Area). Hence, the IHS

provides exact EA geographical locations that contain geo-off-set households inside it, making the

cluster a more plausible unit of analysis. I therefore aggregated the information at a cluster level. I

limited the sample to clusters where at least a farmer grew maize on their plot. In the IHS3-2010,

I had 731 clusters (out of the total of 768), while in IHS4-2016 I had 736 clusters (out of a total

of 779). Finally, in IHS5-2019, I had 674 clusters (out of a total of 717). Because I isolated NPP

only from farms within locations that were provided by the survey clusters, the survey and satellite

yields are extracted from the same fields. I merged the survey and satellite yields information for

use in the analysis, using the unified locations.

A concern would be that relying on household level misreporting errors to study cluster level mea-

surement errors would be inaccurate because, usually, classical measurement errors average out

across larger units of analysis. Thus, if the errors reported in the survey were classical measure-

ment errors, analysis of enumerator areas would not make sense as there would be no systematic

differences across aggregated regions. However, because the errors in this survey are non-classical,

they are non-random and do not have to average to zero. Particularly, because there are incen-

tives to systematically either over- or under-report in a region with similar farm size and poverty

characteristics, all households in an enumerator area are likely to report with bias in the similar

direction. Therefore comparing reporting errors across clusters remains a valid approach.

2.4.4 Empirical strategy

The empirical application of my research question demands modelling crop yields as a function of

the FISP. Since the yields are aggregated at cluster level, I also aggregated the treatment at cluster

level. Therefore the FISP variable represents the proportion of households that received a subsidy

voucher in a cluster for a given year. The framework for characterising NCME was developed from

land and output reporting schemes (Abay et al., 2019), and I only included the FISP variable in
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the models to analyse the problem at hand. Therefore, the yields function that I present also

measures the inverse relationship between land size and productivity (IR) by controlling for land

area. Formally, the estimated equation for characterising measurement errors that I use is presented

as follows:

Errorit = ρ1FISPit + ρ2log(Landsize)it + ρ3FISP × log(Landsize)it + βxit + µit (2.7)

In Equation 2.7 reporting error is a function of FISP and landholding. I model two types of the

Equation 2.7; the first for land misreporting, and the second for production misreporting. The

errors were generated as (Truemeasure−Farmermeasure)
Truemeasure , where True represents the objective satellite

data. ρ1 captures the relationship between FISP and misreporting among relatively small-scale

FISP farmers, while ρ2 shows the relationship between landholding and misreporting by non-FISP

farmers. ρ3 reveals how the relationship between FISP and misreporting changes relative to ρ1 as

landholdings grow.

I also control for other variables in the xit vector. The variables include: the distance from the

farmer’s house to their farm, which proxies for supervision quality, annual average rainfall obtained

from satellite data, agro-ecological dummies, capturing differences in soil quality and other nu-

trients required for maize growth, the slope and elevation capturing water retention and proxy

temperature and regional dummies (central and southern regions with the northern region as the

omitted category) to control for all other geographical fixed effects that are not observed by a

researcher. I also included the proportion of votes won by the ruling party during the most recent

general elections, for the district in which an IHS cluster is found 7. The full set of variables used

in the analysis are presented in Table A.3.1 of Appendix A.3. I estimated Equation 2.7 for all three

years (2010,2016 and 2019).

I capture the association between and maize yields, in 2010, 2016 and 2019, as follows:

7This measure has proven influential in FISP beneficiary targeting (it was also used by (Harou, 2018), where they
show that areas that voted for the ruling party in the most recent general elections obtain more FISP vouchers). I
also estimated its impact on FISP participation together with the rest of the variables in xi and the results are in
Table A.4.3 of Appendix A.4
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yieldit = α1FISPit + α2centreit + α3southit + α4FISPit × centreitα5FISPit × southit + βxit + ϵit

(2.8)

Equation 2.8 captures the relationship between the proportion of farmers participating in the sub-

sidy program in a northern region’s cluster and crop yields by the parameter α1. I capture the

relationship between the central region and yields by the parameter α2, while the relationship be-

tween the southern region and maize yields represented by α3. α1 + α4 captures the relationship

between FISP and maize yields in the central region, while α1 + α5 captures the relationship be-

tween FISP and maize yields in the southern region. xi contains similar control variables as those

in Equation 2.7, including landholding.

Equation 2.8 is estimated under 4 different scenarios to establish whether measurement errors are

due to land area or maize production misreporting. The first is the classical FISP literature case,

where yields are generated through dividing farmer-reported production and farmer-reported land

area. The second scenario corrects only for the errors in land use; dividing farmer production by

GPS-measured land area. The third corrects only for production misreporting by using satellite

data, while using the farmer-reported land area. The last scenario generates yields only from

satellite data.

2.5 Study limitations

Despite compelling ways to establish the strategically unbiased relationship between FISP and

yields, this chapter faces some limitations that need acknowledging. To begin with, I cannot

isolate the impacts of FISP on yields, from impacts on FISP on yields that come because FISP

supplements an already existing stock of farm inputs. This is because there is no policy directive

that beneficiaries should not use other additional inputs, when they obtain FISP inputs. However,

empirical evidence ((Ricker-Gilbert and Jayne, 2017)) shows that FISP crowds-out market inputs,

substituting, not necessarily complementing market priced inputs.

In addition, I do not account for the potential endogenous nature of the FISP, that come because

the beneficiaries selection is non-random. I attempted to use the candidate instruments, available in

the FISP literature, such as availability of member of parliament in the cluster, average time since
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a household arrived in the cluster, and proportion of votes won, in the community, by the ruling

party, in the most recent general elections. All these potential instruments failed the instrument

relevance test-the first-stage statistics were below the rule of thumb, 10 when aggregated at cluster

level.

Furthermore, satellite data is not free from any bias. It also posses its own challenges including mis-

classification of very small plots, and inter-cropped fields. In my case, the algorithm obtained an

accuracy, in capturing data from maize fields, statistic of 82.14 percent in 2010, 78.57 percent in 2016

and 79.16 percent in 2019, percentages that are high to reduce fears of bias due to mis-classification.

Importantly, I have no reason to believe that the satellite errors were non-random, especially, in

relation to the coverage of FISP because satellite products are not extracted in consultation with

farmers, who would otherwise influence systematic misreporting. Therefore, it is reasonable to

assume that satellite mis-classification only affected the efficiency of my estimates, but not bias the

FISP coefficients.

Due to these limitations, the results in this chapter should be interpreted with caution, to imply

associations, not necessarily causation. However, these results are important, even though they

may not be conclusive evidence on the relationship between FISP and maize yields, because they

align with the notion that beneficiaries of social welfare programs misreport outcomes strategically,

hence distort evaluations of impacts.

2.6 Results

2.6.1 Descriptive statistics

Figure 2.1 shows the distribution of maize yields over years. The blue panel capture yields as

reported by farmers, while the green panel shows yields as calculated by satellite products. Overall,

the year 2010 had relative bumper yields compared to 2016 and 2019. The drop in yields for 2016

is supported by the drought that occurred in Malawi for the year (World Bank Group; United

Nations; European Union, 2016), while that of 2019 could be the result of a continuous reduction

in the total number of FISP beneficiaries that has been happening over time shown in Table A.3.1 of

Appendix A.3: 63.3 percent of farmers benefited from FISP in 2010, while the proportion dropped

to 34.5 percent by 2016 and further reduced to 19.5 percent in 2019.
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Figure 2.1: The distribution of maize yields over years

Comparing farmer reports with satellite calculations, farmers under-reported their yields in 2010

and 2016. Possibly, most farmers understood the shift in FISP beneficiary focus from productive

efficiency to social protection that began in 2008 (Holden and Lunduka, 2013), thus they could

be under-reporting to signal vulnerability. The year 2019 displays an opposite pattern; farmers

over-reported yields. This could have resulted from a well-known NCME that is independent of the

FISP, where small-scale farmers over-report harvests: production bunching. Production bunching

involves small-scale farmers reporting their production to the nearest upper measure of crop weight

(Abay et al., 2019; Helfand and Taylor, 2021). An example is when a farmer harvests 48 kilograms

of maize and reports to have harvested 50 kilograms. This type of misreporting happens due to

unavailability of accurate measuring instruments, because smallholder farmers often grow maize for

subsistence, hence do not often see the need to keep accurate records.

This is unlike large-scale farmers who are often commercial farmers that keep accurate weight

measures for business management. Because Malawi is a densely populated country with farmers

that have small pieces of land; on average 0.6 hectares per farmer (Li et al., 2017), production

bunching could be common. This non-FISP NCME was more likely to dominate the FISP NCME

in 2019, because government made a political promise of making the subsidy universal after 2019

44

Stellenbosch University https://scholar.sun.ac.za



(Malawi Anti-Corruption Bureau, 2021), thus reducing the need for FISP-specific misreporting to

protect individual beneficiaries’ status, or community beneficiary level.

Figure 2.2: The distribution of maize yields and FISP vouchers in 2010

Source: Author’s own calculations from IHS 2010.

Figures 2.2, 2.3 and 2.5 show the distribution of farmer-reported maize yields in the first panel,

satellite yields in the second panel, and the proportion of FISP beneficiaries in the last panel. These

maps are presented at a district level for the years 2010, 2016 and 2019. The district dis-aggregation

done in these figures is appropriate because all the surveys used here were stratified by district. The

depth of the fill for each map captures the density of the variable in question. The deep blue colour

for the yields implies higher yields, while pale to transparent colours capture the low yields, and

least yields respectively. Similarly, for FISP, deep blue captures a higher proportion of vouchers in

a district, while pale to transparent colours represent the lower and least proportion of vouchers

respectively.

Figure 2.2 shows the variables for the year 2010. Comparing the first and second panels, I observe

that the central region of the country over-reported while the southern region under-reported yields.

As the central region is relatively wealthier and the southern is relatively poorer, the patterns
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suggest that it was more rewarding to overstate productivity to increase the perceived eligibility in

the central region, and understate productivity to signal vulnerability in the southern region. The

northern region portrays a mixture of the two other regions, consistent with the fact that it lies

between the welfare of the central and the southern regions.

The last map of Figure 2.2 shows the distribution of FISP vouchers across districts in 2010. The rel-

atively poor regions, north (poor) and south (poorest), obtained the highest proportion of vouchers,

while the central region had relatively fewer beneficiaries. In 2009, Malawi held general presidential

and parliamentary elections, and the ruling party won many votes in the southern and northern

regions (Final Report European Union, 2011). The FISP distribution pattern could therefore, also

be supporting the finding (Harou, 2018) that areas that vote for the ruling party in the most recent

general elections obtain more FISP vouchers.

Figure 2.3: The distribution of maize yields and FISP vouchers in 2016

Source: Author’s own calculations from IHS 2010.

Figure 2.3 presents the distribution of maize yields and FISP vouchers across Malawian districts

in 2016. Comparing the first and second maps, the northern and central regions reported maize

yields more accurately than the southern region. Specifically, farmers in the southern region under-
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reported yields. Recalling that in 2010, both the central and southern regions misreported yields

while by 2016, only the southern region misreported yields, it is apparent that, with time, misre-

porting was becoming less rewarding.

The third map in Figure 2.3 depicts the distribution of FISP vouchers in 2016. The relatively

vulnerable regions of the southern and the northern regions obtained more vouchers per district

relative to the central region. The distribution patterns for the vouchers are close to those observed

for 2010. This is despite the country conducting new general elections in 2014 (Dulani et al., 2021),

that could be expected to distort the earlier patterns of FISP vouchers. The outcome is, however,

possible because Malawian political strongholds have been stable over time (Kaspin, 1995; Kayira

et al., 2019).

Figure 2.4: The distribution of maize yields and FISP vouchers in 2019

Source: Author’s own calculations from IHS 2016.

Figure 2.5 shows the distribution of yields and FISP vouchers in 2019. The first and second panel

show maize yields reported by farmers and satellite respectively. All regions reported yields more

accurately than the previous years. Recall that in 2010 the central and the southern regions misre-

ported more than the northern region, while in 2016 only the southern region misreported yields.
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The accuracy in yields reported for the year 2019 could, therefore, suggest that over time, misre-

porting was becoming less influential to the beneficiary selection process, likely because targeting

became very strict after 2017 (Alliance for a Green Revolution in Africa, 2017).

The last panel of Figure 2.5 shows the distribution of FISP vouchers in 2019 across districts. While

the northern and southern regions obtained more vouchers in 2010 and 2016, by 2019 vouchers

were densely populated in the southern region. The pattern could reveal that, over time further

reduction in total number of vouchers may have negatively affected the central and northern regions

more than the southern region. Thus, fewer available vouchers went to the densely populated, and

relatively poor southern region.

Figure 2.5: The distribution of FISP vouchers by landholding

Source: Author’s own calculations from IHS.

Figure 2.5 expounds the relationship between the FISP and farm size using local polynomial smooth

lines. The y-axis captures the proportion of FISP vouchers in a cluster, and the x-axis measures

average landholding in a cluster, measured by GPS. The red (top) line is the relationship between

landholding and the FISP in 2010, while the middle (blue) and the bottom (grey) lines measure the

same relationship for 2016 and 2019 respectively. There is a direct relationship between landholding

and FISP among clusters with more area under maize cultivation in 2010, while the relationship

was flat for medium-scale farmers in the same year. In 2016 the relationship was flat for clusters,
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while in 2019 it went as far as turning inverse for the areas with more land under maize cultivation.

Table A.4.3 of Appendix A.4 formally tests the relationship between landholding and FISP over

the three years. The results reveal that the positive relationship between landholding and selection

into the program has been declining over time; a 1 percent increase in landholding increased the

probability of selection by 33 percent in 2010, 30 percent in 2016 and 20 percent in 2019. This

suggests that over time the FISP has been shifting in favour of regions with less land under maize

cultivation. In Malawi, the central region has more area under maize cultivation, followed by the

north, then the south has the least land under maize cultivation8.

Figure 2.6: Yield measurement errors by area under maize cultivation
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Figure 2.6 presents yield measurement errors plotted against area under maize cultivation in a

cluster, for the years 2010, 2016 and 2016. Panel 1 shows that in 2010, areas that had less land

under maize cultivation reported yields with the least errors, while those with more land under

maize cultivation reported with the largest errors9. Because in Malawi, more land under maize

cultivation is in the affluent northern and central regions, the plots suggest that wealthier farmers

over-reported yields in 2010. Panels 2 and 3 present similar variables, but for the years 2016 and

8My sample in this chapter also confirms this
9In Table A.3.2 of Appendix A.3 I show that area under maize cultivation associates with an increasing proportion

of smallholder farmers in a cluster; smallholder is defined as farmers with land holding of less than 2 hectares
(Olatunbosun Benjamin, 2020)
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2019. Relative to 2010, the latter years reveal flat relationships between misreporting errors and

area under maize cultivation, and the errors are also closer to 1. Considering that yield measurement

error is here measured as the ratio between farmer yields and satellite yields, the 2016 and 2019

suggest that misreporting declined with time.

Figure 2.7: The relationship between FISP and maize yields by region
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Source: Author’s own calculations from IHS.

In Figure 2.7 I present local polynomial smooth lines for the relationship between FISP and maize

yields in different regions, and over time. I show separate graphs for yields that are measured using

farmer reports and yields measured using satellite data. The first two panels are for 2010: using

farmer reports, FISP does not associate with yields in the north and centre, while it associates

with increased yields in the south. Satellite yields reveal that FISP is not associated with increased

yields in the central region, it associates with increased yields in the southern region, at high levels

of voucher concentration, but it associates with reduction in yields for the northern region. In 2016,

farmers yields reveal that FISP associates with increases in maize yields only in the southern region.

Satellite data shows that in 2016 FISP associates with increased maize yields in the southern region,

while it associates with a reduction in maize yields in the northern and central regions. In 2019,

we see no association between FISP and maize yields in all regions, for both satellite and survey

data. While these results might change in econometric estimations that follow, because here we
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do not control for any other factors that may confound the univariate relationship between FISP

and maize yields, they provide an indication that FISP positively associated with increased maize

yields only in the southern region.

Figure 2.8: Regional distribution of land under maize cultivation
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Source: Author’s own calculations from IHS.

While 2.6 showed that measurement errors increase in land under maize cultivation, and Figure 2.7

shows that FISP associates with an increase in maize yields in the southern region, it is important

to understand whether there exists a distinct distribution of land under maize cultivation by region.

Figure 2.8 presents this evidence. A deep blue colour depicts more land under maize cultivation,

while a pale blue colour shows less land under maize cultivation. Figure 2.8 shows that across all

years, the northern and central regions have more maize land relative to the south. Therefore, FISP

associates with larger increases in maize yields in the southern region of Malawi, a region with less

land under maize cultivation, and reports yields with less measurement errors.

In what follows, I test these graphical associations using econometric models, that also include

control variables.
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2.6.2 Characterising measurement errors

Table 2.1: Characterising measurement errors and the FISP’s strategic bias

(1) (2) (3) (4) (5) (6)
2010 2016 2019

Land error Production error Land error Production errors Land errors Production errors

Landholding -6.119∗∗∗ -9.153∗∗∗ -12.618∗∗∗ -9.537∗∗∗ -6.341∗∗∗ -2.396∗∗∗

(0.619) (0.998) (1.263) (0.908) (1.294) (0.269)
FISP -4.736∗∗∗ -7.830∗∗∗ -9.418∗∗∗ -7.570∗∗∗ -6.103∗∗ -1.483∗∗∗

(0.598) (0.964) (1.529) (1.099) (2.744) (0.570)
FISP×Landholding 6.650∗∗∗ 10.341∗∗∗ 15.345∗∗∗ 12.625∗∗∗ 11.277∗∗ 2.796∗∗

(0.910) (1.468) (2.788) (2.005) (5.250) (1.091)

Spatial controls Y Y Y Y Y Y
Agro-ecological zone controls Y Y Y Y Y Y
Regional controls Y Y Y Y Y Y
Political control Y Y Y Y Y Y

Observations 731 731 736 736 674 674

P: β̂FISP + β̂FISP×Landholding = 0 0.000 0.002 0.001 0.000 0.084 0.035
R-Squared 0.192 0.234 0.203 0.211 0.047 0.236

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Land − error is a continuous variable computed as
((Farmer−reported−land)−(GPS−recorded−land))

GPS−recorded−land
, Production − error is

a continuous variables computed as
((Farmer−reported−output)−(Satellite−generated−output))

Satellite−generated−output
, Landholding is the log of GPS

recorded landholding. FISP is proportion of beneficiaries in a cluster.
Standard errors are displayed in parentheses. The sample is limited to farming clusters; where at-least a farmer cultivated maize
on their land in the reporting year. Control variables include Average distance from a household their farm; Slope ’ Elevation;
log of rainfall; Agro-ecological zone (including tropical warm subhumid, tropical cool semiarid, tropical cool subhumid); Regional
dummies (Central and Southern); and the proportion of votes won by the ruling party in the most recent general elections
Source: Own calculations using IHS data

Table 2.1 presents results for estimating the relationship between measurement errors and FISP.

Only the relationship between FISP misreporting errors and that between landholding and misre-

porting errors are presented. For full results with control variables see Table A.5.4 of Appendix

A.5. Land errors and production errors are reported separately. The errors are computed as the

difference between what the farmer reports, and the satellite measurements divided by the satellite

measurements.

Generally, across all years, clusters that had large areas under maize cultivation, and did not receive

the FISP, under-reported both land and production. Importantly, increasing FISP coverage from

zero to 100 percent, in a cluster that has a small area under maize cultivation, is associated with

under-reporting of both land and production. However, increasing FISP coverage from 0 to 100

percent in a cluster that has a large area under maize cultivation is associated with over-reporting

both land and production. The test for joint significance, β̂FISP + β̂FISP×Landholding = 0, reveals

that the total effects of the FISP on mis-reporting by clusters with more land under maize cultivation

is statistically significant across all years.

The relative misreporting between land and production among FISP recipient clusters across years,
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might also reveal important patterns for this potential signalling. Table 2.1, particularly row 1,

shows that among clusters with less land under maize cultivation, land was under-reported less than

production was in 2010, while production was under-reported more than land in 2016 and 2019. In

row 2 for clusters with more land under maize cultivation over-reported production more than land

in 2010, while over-reporting production with a lesser magnitude than the way they over-reported

land area in 2016 and 2019. Therefore, with time, there is a decline in misreporting within all FISP

clusters. This could suggest that, with the tightening of beneficiary selection, and a decline in the

number of available FISP vouchers misreporting became less important in sustaining high FISP

membership.

Having established the presence of strategic bias that is significantly related to the FISP, and its

gradual decline over time, in response to program changes, it is reasonable to assume that NCME

affected previous evaluations of the impact of the FISP on maize yields. I revisited this relationship

while accounting for the bias and present results in the subsection that follows.

2.6.3 The relationship between FISP and maize yields

In what follows I present the association between the FISP and maize yields. The FISP coeffi-

cients capture percentage change in maize yields, once a cluster moves from no household (zero)

in the cluster receiving FISP to every household (100 percent) in the cluster receiving FISP. The

relationship between the FISP and maize yields in the northern region, the omitted category is

captured by FISP, with its significance determined by the asterisks. The relationship between

FISP and maize yields in the central and southern region are captured FISP+FISP×Central and

FISP+FISP× South, and their significance is determined by the joint tests of significance, P-value:

β̂F + β̂F×Central = 0 and P-value: β̂F + β̂F×South = 0 , respectively.

Table 2.2 presents results from estimating the relationship between FISP and maize yields in 2010.

The estimates included all control variables specified in xit of Equation 2.8 (for results with full

details of control variables, see Table 2.2 of Appendix A.5). Column 1 uses both farmer-reported

production and farmer-reported landholding, to generate yields. If a cluster were to move from 0

percent to 100 percent FISP receipt, maize yields would not increase in the northern region, increase

by some amount in the central region, and by 73 percent in the southern region. The second column

of the table uses farmer-reported production and GPS-measured landholding. If a cluster were to
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Table 2.2: Measurement errors, and the relationship between FISP and maize yields in 2010

(1) (2) (3) (4)

log(Farmerproduction
FarmerLand ) log(Farmerproduction

GPSLand ) log(SatelliteProduction
FarmerLand ) log(SatelliteProduction

SatelliteLand )

FISP 0.306 0.266 -0.101 -0.442∗∗∗

(0.236) (0.249) (0.176) (0.116)
Central region 0.474∗ 0.603∗∗ 0.022 0.074

(0.253) (0.267) (0.188) (0.124)
Southern region -0.569∗∗ -0.630∗∗ -0.325∗ -0.479∗∗∗

(0.256) (0.270) (0.191) (0.126)
FISP×Central 0.119 -0.186 0.526∗∗ 0.141

(0.283) (0.299) (0.211) (0.139)
FISP× South 0.733∗∗∗ 0.633∗∗ 0.537∗∗∗ 0.628∗∗∗

(0.267) (0.280) (0.199) (0.130)

Spatial controls Y Y Y Y
Agro-ecological zone controls Y Y Y Y
Regional controls Y Y Y Y
Political control Y Y Y Y

Obs. 731 731 731 731

P-value: β̂F + β̂F×Central = 0 0.015 0.672 0.001 0.001

P-value: β̂F + β̂F×South = 0 0.000 0.000 0.000 0.005
R-squared 0.505 0.534 0.376 0.511

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
All dependent variables are continuous, and in logged. FISP is proportion of beneficiaries in a cluster. Landholding is
continuous and logged.
Standard errors are displayed in parentheses. The sample is limited to farming clusters; where at-least a farmer cultivated
their land in the reporting year. Control variables include Landholding (log);Average distance from a household their farm;
Slope ’ Elevation; log of rainfall; Agro-ecological zone (including tropical warm subhumid, tropical cool semiarid, tropical cool
subhumid); Regional dummies (Central and Southern); and the proportion of votes won by the ruling party in the most recent
general elections
Source: Own calculations using IHS data

move from 0 percent to 100 percent FISP receipt, maize yields would not increase in the northern

and central regions, but increase by 63 percent in the southern region. Column 3 uses satellite-

generated maize production and farmer-reported landholding. The increase is not associated with

an increase in the northern region, but a 53 and 54 percent increase in the central and southern

regions respectively. Column 4 uses satellite-generated production and landholding. FISP has no

significant relationship with maize yields. The results reveal that in 2010, FISP associated with

a reduction in maize yields by 44 percent in the northern and central regions, while associating

with a 19 percent increase in maize yields in the southern region. The results suggest that in 2010,

FISP only improved maize yields in the southern region such that the 2010 associated maize yields

increases in the central region might have been due to strategic misreporting bias

Table 2.3 presents the relationship between FISP and maize yields in 2016. Column 1 shows that a

100 percent FISP participation for a cluster would only increase maize yields in the southern region,

when the estimation uses farmer-reported maize production and landholding. So is the case when
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Table 2.3: Measurement errors, and the relationship between FISP and maize yields in 2016

(1) (2) (3) (4)

log(Farmerproduction
FarmerLand ) log(Farmerproduction

GPSLand ) log(SatelliteProduction
FarmerLand ) log(SatelliteProduction

SatelliteLand )

FISP 0.287 -0.414 1.097∗∗∗ -0.113
(0.225) (0.268) (0.251) (0.105)

Central 0.695∗∗∗ 0.345∗ 0.247 0.211∗∗∗

(0.165) (0.196) (0.185) (0.077)
South 0.112 -0.341 0.247 0.018

(0.181) (0.214) (0.203) (0.084)
FISP×Central -0.188 0.497 -0.484 -0.035

(0.298) (0.351) (0.333) (0.137)
FISP×South 0.315 0.917∗∗∗ -0.583∗∗ 0.271∗∗

(0.260) (0.307) (0.290) (0.120)

Spatial controls Y Y Y Y
Agro-ecological zone controls Y Y Y Y
Regional controls Y Y Y Y
Political control Y Y Y Y

Obs. 736 734 736 736

P-value: β̂F + β̂F×Central = 0 0.623 0.729 0.006 0.115

P-value: β̂F + β̂F×South = 0 0.000 0.002 0.001 0.012
R-squared 0.427 0.503 0.192 0.278

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
All dependent variables are continuous, and in logged. FISP is proportion of beneficiaries in a cluster. Landholding is
continuous and logged.
Standard errors are displayed in parentheses. The sample is limited to farming clusters; where at-least a farmer cultivated
their land in the reporting year. Control variables include Landholding (log);Average distance from a household their farm;
Slope ’ Elevation; log of rainfall; Agro-ecological zone (including tropical warm subhumid, tropical cool semiarid, tropical cool
subhumid); Regional dummies (Central and Southern); and the proportion of votes won by the ruling party in the most recent
general elections
Source: Own calculations using IHS data

measurement errors in landholding, but not in production are accounted for, as shown in column

2. Column 3 shows that eliminating production misreporting, a 100 percent receipt of FISP in a

cluster leads to a 110 percent increase in maize yields in the northern and central regions, while

the southern region experiences a 51 percent associated increase in maize yields. Column 4 shows

findings that generate yields using satellite images. FISP has associates with a 27 percent increase

in maize yields that is limited to the southern region. The results support those found in 2010,

that NCME might have led to the positive association between FISP and maize yields observed in

the northern and central regions.

Table 2.4 shows the relationship between FISP and maize yields in 2019. Columns 1 and 2 show that

the FISP was not associated with maize yields when farmer-reported production and landholding

were used, and the program was also not related to maize yields when only production but not

land was misreported. Column 3 reveals that once accurate measurements of production but not

land were used in 2019, the FISP exhibits a positive relationship with maize yields, that is however
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Table 2.4: Measurement errors, and the relationship between FISP and maize yields in 2019

(1) (2) (3) (4)

log(Farmerproduction
FarmerLand ) log(Farmerproduction

GPSLand ) log(SatelliteProduction
FarmerLand ) log(SatelliteProduction

SatelliteLand )

FISP 0.505 0.266 0.428∗ 0.046
(0.357) (0.341) (0.219) (0.074)

Central 0.213 0.387∗∗ -0.212∗∗ 0.040
(0.164) (0.157) (0.101) (0.034)

South -0.124 0.002 -0.287∗∗ -0.071∗

(0.184) (0.176) (0.113) (0.038)
FISP×Central -0.312 -0.230 -0.091 0.023

(0.504) (0.479) (0.310) (0.104)
FISP×South -0.275 -0.069 -0.132 0.094

(0.413) (0.393) (0.253) (0.085)

Spatial controls Y Y Y Y
Agro-ecological zone controls Y Y Y Y
Regional controls Y Y Y Y
Political control Y Y Y Y

Obs. 674 674 674 674

P-value: β̂F + β̂F×Central = 0 0.602 0.920 0.138 0.373

P-value: β̂F + β̂F×South = 0 0.294 0.341 0.028 0.002
R-squared 0.213 0.241 0.184 0.553

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
All dependent variables are continuous, and in logged. FISP is proportion of beneficiaries in a cluster. Landholding is
continuous and logged.
Standard errors are displayed in parentheses. The sample is limited to farming clusters; where at-least a farmer cultivated
their land in the reporting year. Control variables include Landholding (log);Average distance from a household their farm;
Slope ’ Elevation; log of rainfall; Agro-ecological zone (including tropical warm subhumid, tropical cool semiarid, tropical cool
subhumid); Regional dummies (Central and Southern); and the proportion of votes won by the ruling party in the most recent
general elections
Source: Own calculations using IHS data

limited to the southern region. Column 4 uses satellite-generated yields. The FISP associates with

increases in maize yields that is, however, also limited to the southern region. The result, in Column

3, showing that this positive association was visible even when using farmer-reported land area,

confirms the relatively lower impact of land measurement errors, against production misreporting,

on the association between FISP and maize yields.
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2.7 Discussion

Measurement of the impacts of SSAs farm input subsidy programs that target smallholder farmers,

on maize yields has, for long been challenging due to a scarcity of reliable yields data. Part of

the explanation for this scarcity lies in political interests vested in the programs, that pushes for

reporting larger impacts on maize yields, even when the impacts are limited (Jerven, 2014). Another

reason that would even apply to broader social welfare programs, is that farmers misreport the

yields, if doing so secures their beneficiary status.

In this chapter I show, using both satellite data, that are free from strategic misreporting, and

survey data reported by farmers, that are prone to strategic misreporting, that the Malawi farm

input subsidy program (FISP) is associated with high maize yields only in the southern region of the

country. The southern region is populated by poor smallholder farmers, and that has less arable

land in general, and less land under maize cultivation in particular. Using satellite data, these

FISP associations are missing in the central and northern region - regions populated by relatively

wealthier smallholder farmers, and have more arable land in general, and more land under maize

cultivation in particular. However, the central and northern regions display positive associations

with FISP only when yields, used in the analysis, are reported by farmers themselves.

These results suggest that the FISP is associated with high yields when targeted at the poor

farmers. Because most poor farmers would likely not manage to purchase market-priced inputs,

the marginal increase in land productivity due to the subsidised inputs was higher among them,

unlike wealthier farmers who would still manage to use market-accessed inputs (Chirwa et al.,

2010), and maintain a high land productivity, in the absence of the subsidy. This is supported by

(Ricker-Gilbert and Jayne, 2017) who show that, FISP crowded out commercial fertiliser; demand

for market-priced inputs reduced due to FISP. The authors argue that due to gross inclusion errors,

evidenced by wealthier farmers dominating the beneficiary list, the program had limited maize

productivity impacts.

The findings do not contradict earlier studies (Karamba (2013); Darko and Ricker-Gilbert (2013))

that showed that the FISP significantly increased maize yields. Neither do they support studies

(Chinsinga and Poulton (2014); Jayne and Rashid (2013a)) that showed that the FISP had a

limited impact on maize yields. These results, however, reveal that the program had heterogeneous

impacts across space, depending on the value of the inputs to the targeted recipients, that leans on
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the beneficiaries’ vulnerability status. This is in support of Messina et al. (2017) findings that the

widespread improvements in maize yields reflected the spatial FISP delivery rather than the actual

impacts of the policy across the entire country. As revealed in this chapter, NCME explains the

discrepancy in reported FISP policy impact on maize yields.

I established the evidence of NCME, by finding a significant relationship between FISP and all

misreporting bias that was tested for this period. NCME bias the parameter estimates of yields

(Abay et al., 2019). Therefore, high positive impacts of FISP on maize yields observed in previous

evaluations could be partly attributed to the NCME, at least among farmers in the northern

and central region; areas that are wealthier, and have more land under maize cultivation. The

misreporting tendency of wealthier areas can be explained by the evolution of the coverage and

targeting that the Malawi program underwent. From inception to 2007, the FISP prioritised areas

with large farms, especially those with more land under maize cultivation (Dorward and Chirwa,

2013b). In 2008, the program began adjusting to focus on targeting vulnerable areas, through

including targeting by number of farm households.

While inclusion of the number of farm households criteria increased beneficiaries in the southern

region, which is densely populated and relatively poor (Government of Malawi National Statistical

Office, 2020), the earlier maize areas targeting kept most FISP vouchers in the northern and central

region, which are sparsely populated and wealthier (Government of Malawi National Statistical

Office, 2020). These are arguably areas where less farmers needed the FISP to improve maize

productivity, hence they had to over-report harvests to signal high productivity due to the program.

Nevertheless, poverty was likely relevant for areas with less land under maize cultivation throughout

the period from 2010 to 2019. This is supported by evidence that the vulnerability focusing of

FISP has, over time, increased the share of southern region beneficiaries, a region which has less

maize land, and is relatively poorer than the other two regions (Government of Malawi National

Statistical Office, 2020). The southern region therefore, most likely that vulnerability targeting was

more relevant in the southern region, than in the northern and central region. Under-reporting, to

signal vulnerability, was therefore key in the south.

Both forms of misreporting were likely possible because the Malawi FISP’s targeting criteria had

been wide and loosely defined (Dorward and Chirwa, 2013b). Furthermore, FISP had for long, given

communities more targeting flexibility, thereby being susceptible to abuse (Basurto et al., 2020).
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For instance, elite capture and political manipulation led to distribution of coupons to politically-

connected people such as members of parliament, cabinet ministers, and senior party functionaries

(Chinsinga and Poulton, 2014). Similar political-related manipulations were reported in FISP

programs of Tanzania (Pan and Christiaensen, 2012), Ghana, (Banful, 2011) and Lesotho (Thapelo

and Li, 2016). Furthermore, non-recipients have been known to buy vouchers from desperate

beneficiaries, who sell coupons to acquire cash for food purchases (Holden and Lunduka, 2013). All

these scenarios could provide program non-beneficiaries more access to inputs than the intended

beneficiaries.

The challenge with non-beneficiaries having relatively more access to subsidised inputs is the crowd-

ing out of the commercial farm inputs (Asfaw et al., 2017b; Ricker-Gilbert and Jayne, 2011). The

mis-targeting could reduce overall input use and limits productivity effects of the program on maize

yields. This is because farmers who can afford to pay, substitute commercial with subsidised fer-

tiliser (Chinsinga and Poulton, 2014; Chirwa et al., 2010). Thus, weak FISP targeting leads to

displacement of market fertiliser, thereby hindering commercial fertiliser-supply systems (Ricker-

Gilbert and Jayne, 2017). It is therefore not surprising that I found the FISP not effectively

improving maize yields in the central and northern regions. The high number of vouchers of these

two regions went to farmers that could afford the inputs without the FISP (Kilic et al., 2015b),

therefore no true productivity gains were attained in aggregate.

One would anticipate that with the growing focus on vulnerability, the NCME should be eliminated

in areas with more maize land and amplified in areas with less maize land. However, my results

revealed that both forms of NCME were weakened by 2019. The result could be explained by three

factors. Firstly, I show (in Table A.3.1 of Appendix A.3) that the proportion of beneficiaries for

the program reduced drastically from 63.3 percent in 2010 to 19.5 percent in 2019. This entails

that there were fewer FISP vouchers available, thus reducing the chances of getting selected due to

misreporting. Secondly, government made a political promise of a universal subsidy to replace the

targeted FISP in the coming growing season (Malawi Anti-Corruption Bureau, 2021), which might

have further reduced the need for misreporting to obtain a FISP voucher. Thirdly, the beneficiary

targeting was stricter starting in the year 2017 which included the use of biometrics to counter the

resale of FISP vouchers, and centralisation of beneficiary selection to prevent traditional leaders

from influencing the targeting process (Alliance for a Green Revolution in Africa, 2017).
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2.8 Policy implications

The 2005 re-emergence of Farm Input Subsidy Programs (FISP) under a ’smart’ umbrella in SSAs,

remains a significant element of the region’s policy space. What mainly distinguishes smart subsidies

from their predecessor, universal subsidies, abolished in late 1980s, is targeting. Despite being a key

attribute, targeting remains a challenge among SSAs smart subsidy programs. Beneficiary selection

criteria are ill-defined, allowing inclusion of ineligible farmers, who compromise the intended impacts

of the programs. The inclusion errors invite incentives for misreporting among farmers who aim to

safeguard their beneficiary status.

This chapter calls for agricultural policy to continuously re-evaluate and improve selection criteria

of program beneficiaries within their implementation course. This will enable the programs to

capture groups that yield the most program impacts. Improvement in beneficiary targeting is also

key to reduce crowding out of commercial agriculture sectors, as was observed by (Ricker-Gilbert

and Jayne, 2017) that, infiltration of wealthier farmers into the FISP, especially in the earlier years,

led to reduction of demand for commercial fertilisers. one way to do so is through use of objective

targeting attributes such as an income means test.

Another policy option to improve maize productivity is to establish complementary agriculture

programs such as input-loan schemes, that would provide for wealthier farmers, while completely

excluding the wealthier farmers from the FISP. As the poor access the subsidised inputs, while the

wealthier access market inputs, the overall input usage will increase, hence overall maize productiv-

ity will also increase. Furthermore, the wealthier would value credit inputs more than FISP inputs,

hence use the credit input to efficiently increase maize output.

In addition, welfare policy in general should support investment in objective data generation;

the results in this chapter revealed that with satellite products it is possible to understand the

relationship between farm input subsidies and maize productivity, using data that is free from

strategic misreporting. These alternative methods to data generation are important especially

when evaluating politically attractive programs like FISP, whose data is prone to manipulation

(Jerven, 2014).

Finally, results from this paper inform the policy debate about whether farm input subsidies should

be targeted or universal. While universal subsidies are good for being non-discriminatory, thus likely
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to induce widespread gains, and evade the social cost of beneficiary targeting, they are more likely to

reintroduce and expand inefficiencies that emerge due to targeting the wealthier, such as repressing

market development.

2.9 Conclusion

Cross-examining farmer-reported information that is prone to strategic human errors, and using

objective data that is free from strategic human errors is key to generating accurate impacts of

agricultural policy interventions. This chapter compared maize yield estimates reported by Malaw-

ian farmers to those generated through satellite-based information to understand the effects of

farm input subsidies on maize productivity. I matched clusters obtained from the country’s Inte-

grated Households Surveys conducted in 2010, 2016 and 2019, with maize yields generated from

MODIS satellite products. The results show that Malawi’s farm input subsidy program, under

poorly-defined and enforced criteria of targeting beneficiaries, associated with increases in maize

yields only when targeted at poor areas, once measurement error in yields reporting was elimi-

nated. The measurement error is due to strategic bias among the subsidy beneficiaries, likely to

exploit the loosely-defined key beneficiary selection criterion for the FISP, which demands that

recipients must be productive poor, and retain their FISP. Therefore, if the goal of ’smart’ subsidies

is to improve maize productivity, the focus should be on strengthening targeting, and targeting

the most vulnerable, who really need the inputs to bolster yields. Otherwise, inclusion errors that

accommodate more wealthier farmers would only suppress market development by crowding out

commercial inputs, as previous studies revealed.

Concerning whether the subsidies improve total production through increased yields or not, I argue

that, the question should not end at ”whether or not”, but rather be extended to ”under what

conditions do”, the subsidy programs improve total production by increasing yields? I have shown

in this chapter that the Malawi Farm Input Subsidy program increased yields only when it was

targeted at the poor areas. Examining whether the Malawi FISP boosted total maize production in

the earlier years through increasing the area under maize cultivation, was not part of the objectives

for this chapter. However, my results could suggest that this was the likely channel for wealthier

areas (Mason and Smale, 2013), as productivity increase was not the reason. This is supported

by Hunga and Culas (2019) who show that in the earlier period of FISP implementation (2006 to
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2013) the maize output to input ratio fell from 56.6 percent to 36.6 percent due to extensive maize

cultivation. By this time, the FISP concentrated in wealthier regions. Arguably, the wealthier

farmers cared less about productivity, and expanded maize growing to use the FISP, because they

have more land. Therefore, the total maize production likely increased, in the extensive margin at

a reduced productivity, in wealthier regions.
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CHAPTER 3

LONG-TERM CHILD NUTRITION AND FARM INPUT

SUBSIDIES: COMPLEMENTARY IMPACTS OF GOOD

QUALITY HEALTH CARE IN MALAWI

Abstract

Improved nutrition is one of the key targets of Sustainable Development Goals (United Nations,

2016). This target notwithstanding, global stunting remains high. The stunting is highest in

Sub-Saharan Africa despite the region’s extensive early childhood nutrition programs, and rein-

troduction of the Farm Input Subsidy Program that aims at enhancing food security. Empirical

evidence shows that the early nutrition interventions have limited sustainability effects. Similarly,

the subsidy program is found to only improve short- and medium-term child nutrition outcomes, but

not long-term child nutrition. I argue that sustaining early childhood nutrition investment under

subsidised farm inputs demands in utero nutrition investments that are complemented by post-

infancy nutrition programs. My analysis used micro-survey data from Malawi. I found evidence

of height-for-age positively responding to a farm input subsidy only when sufficient maternal and

child health interventions are in place. A dis-aggregation by age reveals that the subsidy positively

relates to height-for-age among children under three years when complemented by maternal access

to good quality healthcare. Further, the maternal investment sustains beyond three years, condi-

tional on the child participating in a nutrition enhancement program. These findings demonstrate

that increasing height-for-age, that is a summary of long-term human growth and development,

demands integrating food and healthcare policies. Further, sustainability of benefits achieved early

in life demands follow-up nutrition interventions in later years.

Keywords: Height-for-age; Farm input subsidy; antenatal care; Malawi; Sub-Sahara
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3.1 Introduction

Sub-Saharan African countries established targeted farm input subsidy programs (FISPs) to en-

hance food security, in 2006 (Hemming et al., 2018). The subsidies increased the availability of food

in producing households (Karamba and Winters, 2015). As consumption from own production in-

creased (Ricker-Gilbert et al., 2011), some market expenditure on food was freed up. Furthermore,

as farmers accessed cheap inputs, the cost of producing maize reduced (Ricker-Gilbert and Jayne,

2017). In addition, the program helped to generate crop surpluses that were sold in the market

(Sibande et al., 2017). FISPs therefore bolstered household liquidity (Chibwana et al., 2013). These

resources placed farmers in a better position to afford good high quality medical care (Jayne and

Rashid, 2013a) in settings where public care was not free of charge, or of poor quality. Households

receiving the subsidy could also afford nutritious food supplements for their children (Walls et al.,

2018).

Consequently, it is likely that the subsidies had direct effects on child nutrition through higher

volumes of available food and improvements in the nutritious value of this food. Literature on the

effects of the subsidies on child nutrition is very thin, with only two studies, specifically Karamba

(2013) and (Harou, 2018) examining the topic, both limited only to Malawi. The two studies

analysed the direct effects of farm input subsidies on nutrition in children under five years and

found that the programs led to improved medium- and short-term nutrition (weight-for-age and

weight-for-height) while not affecting long-term child nutrition (height-for-age). However, accessing

high quality health and nutrition services that leverage these direct benefits in the first 1000 days

of life, could be an important path through which FISP improves long-term child nutrition. These

potential heterogeneous effects of the subsidies have not been investigated in literature.

This chapter seeks to close this literature gap by investigating whether accounting for good quality

healthcare can unveil the missing indirect relationship between subsidies and long-term child nutri-

tion, using data from Malawi. I proxy good quality healthcare by mothers’ exposure to the Focused

Antenatal Care (FANC) initiative and whether or not the children under the age of five participated

in any community-based nutrition program. I hypothesise that exposure to good quality healthcare

and other early-life interventions play a complementary and necessary role in the effects of subsidies

on height-for-age. Higher liquidity experienced by FISP farmers cannot influence long-term child

nutrition independently; however, good quality healthcare, particularly in utero antenatal care, has
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positive impacts in combination with the subsidy.

Therefore, adequate maternal care during pregnancy influences the birth weight of children, provid-

ing a baseline for future child growth, and creating the conditions for other interventions, such as the

FISP, to sustain nutrition. However, the in utero gains may only be sustained in the long run into

infancy when follow-up nutrition interventions reinforce the prenatal child nutrition investments.

The results revealed that FISP positively and significantly relates to long run child nutrition only

when complemented by maternal good quality healthcare, in utero. Nevertheless, this investment

in mothers’ nutrition only had a sustained effect beyond the age of three, conditional on the child

participating in a nutrition-enhancing program.

This chapter contributes to literature on early childhood development. Previous evidence (for

example see Bailey et al. (2017); Behrman (2020); Mohammed et al. (2019); Tanner et al. (2015);

Tomlinson et al. (2021)) showed that nutrition investment in early life is key to favourable old age

outcomes, but that the investment in nutrition made before or during infancy deteriorates with age.

However, the literature did not explore conditions under which the investment can be sustained.

My results revealed that early life growth can be sustained if complementary nutrition-enhancing

interventions are in place.

I also contribute to scholarly work on evaluation of the farm input subsidy program. Previous liter-

ature (for example see Karamba (2013); Harou (2018)) showed that the FISP only improves short-

to medium-term nutrition, weight-for-age and weight-for-height, but not long-term nutrition, and

height-for-age. I showed that FISP improves height-for-age conditional on continued support from

good quality healthcare during and after infancy. Furthermore, I demonstrate that evaluations of

the effects of FISP on welfare should also estimate the indirect outcomes of the program. Restrict-

ing the analysis to direct relationships, as done in the previous literature, could be under-estimating

the program effects.

On the policy anterior, I contend that programs that enhance agriculture production can be used

as an effective tool to contribute towards curbing low height-for-age, in support of the Sustainable

Development Goal 2, target 2.2, that aims at ending all forms of malnutrition by 2025. This is

particularly where the programs untie liquidity constraints, allowing households to access additional

market diets and nutrition supplements that good quality health care advice prescribes. Therefore,

food policy, through FISP, leads to improved height-for-age when supported by a healthcare policy
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that increases access to good healthcare during pregnancy, infancy, and early childhood. The

absence of at least one of the programs breaks the potential child growth cycle. Therefore, countries

need a holistic approach that integrates food and healthcare policy to curb low height-for-age.

Malawi forms a compelling case for the study because, firstly, the country has seen improvements

in height-for-age and the introduction of nutrition-sensitive programs over a comparable period.

With the onset of Millennium Development Goals (MDGs) (United Nations, 2015), the country

had the highest levels of stunting (50 percent of children) in Africa (National Statistical Office,

2015). Between the year 2000 and 2015 the stunting levels declined (from 47 percent to 37 percent)

(Behrman, 2020). Secondly, Malawi pioneered the reintroduction of FISP in 2006, since the banish-

ment of FISP in Africa in the late 1980s (Yoder et al., 2015; Lunduka et al., 2013) and adopted the

nutrition-sensitive, Focused Antenatal Care (FANC) model in 2006 (Yoder et al., 2015). Thirdly,

the country implements widespread nutrition initiatives through the Community Based Child Care

Centres (CBCCCs) (Munthali et al., 2014).

FANC could have positive spill-over effects on child nutrition due to its emphasis on maternal and

new-born diet (Chimatiro et al., 2018), while the subsidy provides liquidity that could be used to

access market food supplements (Harou, 2018). Moreover, (Harou, 2018) shows that the Malawi

FISP increases dietary diversity, despite targeting the production of maize, a cereal that has low

nutrition value. The community nutrition programs improve the quality of diets. Therefore, the

three programs could improve child nutrition in isolation or in combination. Their coexistence in

a period where height-for-age improved, makes the country a suitable context to understand the

FISP’s diverse relationship with long-term child nutrition.

In the next two sections, I describe the FANC and the community-based programs. I pay specific at-

tention to the literature concerning child nutrition and contextualise the Malawian situation. I then

present the methods adopted before describing the data and reporting my findings. I next discuss

the possible transmission mechanism of my observed results and provide policy recommendations.

Finally, I conclude the chapter.

3.2 The focused antenatal care model

Against a backdrop of increased maternal deaths particularly in low-income regions of the world

during the last four decades, the World Health Organisation (WHO) introduced the Focused An-
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tenatal Care program in 2002 (Mamba et al., 2017). The FANC aims at improving the quality of

maternal and child health outcomes during pregnancy, delivery, and the post-natal period (Mchenga

et al., 2019). The program package categorises women into low-risk and high-risk pregnancy groups,

subject to prenatal complications identified during the mothers’ first clinic visits. These categories

are used to differentiate the kind of maternal treatment and amount of medical attention required

by the women (Mamba et al., 2017).

The FANC recommends four antenatal care visits, starting during the first trimester of pregnancy

for the low-risk group, and more than four for the high-risk category. The FANC includes nutrition

services such as assessment of maternal weight and provides nutrition advice (Liu et al., 2017).

The women are advised on the combinations of food that they are supposed to take to safeguard

their health and the health of the unborn child. This advice also includes information on other

nutrition-sensitive practices such as household, personal, and food hygiene (Mamba et al., 2017).

Woodhouse et al. (2014) reveals that nutrition improves among children whose mothers participate

in FANC. The diet investment in pregnant women forms a foundation for subsequent child growth

(Dharmalingam et al., 2010).

Despite the potential benefits of FANC to the health of women and children, the coverage of the

program remains low in poor countries (68 percent) relative to high-income countries (98 percent).

For instance, Malawi adopted the FANC in 2006 (Yoder et al., 2015), but the national coverage

remains at 12 percent (Mamba et al., 2017). Mamba et al. (2017) reveal that the low Malawian

uptake of the program relates to barriers at health facility level, worsened in the rural areas, where

the majority of the population lives, by restrictive culture that discourages women from attending

the FANC services during pregnancy.

FANC is targeted towards pregnant women and their infants, but this raises a question about

the sustainability of the programs’ nutrition investment beyond infancy. Nevertheless, children

beyond infancy could also derive nutrition benefits from alternative interventions such as nutrition

programs delivered in Malawi, through Community Based Child Care Centres (CBCCCs).

3.3 Community-based nutrition programs

The 2008 Lancet series on child and maternal under-nutrition highlighted the threat of an alarming

high level of under nutrition in most low-income countries, in the wake of MDGs (Havemann et al.,
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2013). The countries responded by scaling up nutrition interventions with a primary focus on

increasing investment in children under the age of five years through community-based nutrition

programs. In Kenya, a program that aimed to increase community demand for governmental

nutrition services reduced underweight and stunting (Havemann et al., 2013). In India, government

preschools run by community ECD centres that provided micro-nutrient powder to children under

the age of five improved child growth and development (Fernandez-Rao et al., 2014; Asfaw, 2018).

Most low-income countries implement community-based nutrition initiatives, with disproportion-

ate coverage that favours preschool children, particularly those aged between three and five years

(Hamadani et al., 2014). Therefore, the nutrition programs in these countries mainly cater for the

group that is excluded by other nutrition-sensitive programs such as FANC. Governments mainly

facilitate the establishment of the community-based nutrition initiatives and provide technical sup-

port throughout their implementation. Non-Governmental Organisations (NGOs) enhance the

implementation not only with technical but also material support. The management, operation

and ownership of the NGO is in the hands of the community members.

Malawi has one of the most widespread community nutrition networks in Africa. The nutrition

programs in the country are mainly delivered through, but not limited to, Community Based Child

Care Centres (CBCCC). Malawian CBCCCs cater for about 35 percent of children between three

and five years of age (Gelli et al., 2017). The Malawi government facilitates the CBCCC roll-out

while communities run and manage the centres (Munthali et al., 2014). By the year 2014, there

were about 8000 CBCCCs in the country (Neuman et al., 2014).

In the CBCCCs, the government trains community volunteers who take care of the children. Other

stakeholders such as UNICEF and local NGOs support the centres with, among others, providing

cooking utensils. Parents whose children participate in the programs conduct fundraising activi-

ties such as ganyu (piecework), selling bricks and firewood, to finance the centres. The services

rendered by CBCCCs include essential healthcare, community integrated management of child ill-

nesses, water and sanitation, and nutrition (Munthali et al., 2014). Therefore, the CBCCCs are

both nutrition-enhancing and sensitive. Nevertheless, some communities have more CBCCCs than

others, and parents are free to either allow their children to join or not.

While my interest is not to evaluate the effects of the Malawian CBCCCs, but child participation

in any community nutrition initiative, there is an overlap between the two, as most nutrition pro-
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grams that are rolled out come through the CBCCCs in the country. Furthermore, these programs

target the often-neglected age group (three to five), thus, they could be providing the much-needed

sustainability of in utero nutrition investment.

3.4 Conceptual framework

Height-for-age (HAZ) is linear physical growth that summarises nutrition investment made, in

an individual, from in utero to the age at which the growth is measured (Leroy et al., 2015).

To understand how FISP, in combination with good quality health care, can impact HAZ, I draw

insights from the UNICEF conceptual framework on maternal and child nutrition (UNICEF, 2020).

As indicated in Figure 3.1, physical growth, here captured as HAZ, is one of the indicators in a

set of maternal and child nutrition outcomes, whose intermediate determinants are adequate food

(diets) and good care for women and children (care).

Figure 3.1: UNICEF conceptual framework on maternal and child nutrition

Source: UNICEF, 2020.
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Because the FISP increased households’ total food production, regardless of whether this was due to

increased productivity or not Jayne et al. (2018), it ensured that food was available for both women

and children. Not only was food available due to an increase in the recipients’ own farm production,

other diets could also be accessed from the market (Harou, 2018). Market access to diets could be

possible as the liquidity position of households improved from savings on market fertiliser purchases

(Ricker-Gilbert and Jayne, 2017). Therefore, FISP could be hypothesised as HAZ improving,

however, its impacts should be understood conditional on the enabling environment. For instance,

a mere increase in food availability could result in no significant increase in HAZ if FISP holders

do not have adequate knowledge on preparation of nutritious diets.

FANC provides the missing chip. Through FANC pregnant mothers are advised on how to prepare

nutritious diets for themselves and for their children, during and after giving birth (Munthali et al.,

2014). Therefore, FANC advice could leverage the increased food availability due to FISP, and lead

to a significant increase in HAZ. Furthermore, through FANC pregnant mothers are advised on

general health and sanitation practices which are an enabling environment for improved nutrition

Mchenga et al. (2019). Because FANC mainly comprises advocacy, it might not improve HAZ in

isolation, but together with FISP could complement each other.

While the combination of FISP and FANC could improve HAZ, their impact on HAZ is likely

among children in their first 1000 days of life. Beyond these critical days mothers often reduce

their attention on the growth of their children. Moreover, weaning the children from breast milk

further compounds the problem. Tomlinson et al. (2021) confirm that in-utero and infancy nutrition

investments dissipate with age. Arguably, participation in community nutrition programs that aim

to prevent this age-contingent nutrition decline (Hamadani et al., 2014) is key to improved HAZ

beyond infancy. Therefore, a positive and significant relationship between FISP and HAZ likely

sustains beyond infancy if the combination of FISP and FANC is enhanced by supplementary diets

that are provided through community nutrition programs.

Although my conceptualisation of the diverse relationship, conditional on good quality health care,

between FISP and HAZ is positive and significant, behaviour responses of FISP recipients could

produce unanticipated results. For instance, food preparation and consumption practices, which

FANC aims to change, are embedded in cultural norms. These norms could be more or less resistant

to change, hence both null or significant effects of FISP on HAZ are possible. Therefore, the impacts
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of FISP, in combination with good quality healthcare, on HAZ remains an empirical question that

this chapter intends to uncover, using data from Malawi.

3.5 Data and variable description

3.5.1 Data

The chapter seeks to estimate the relationship between a farm input subsidy voucher, complemented

by good quality antenatal healthcare, and child nutrition, using two datasets gathered by the Malawi

National Statistical Office. The first component is the Integrated Household Panel Survey (IHPS).

I use two waves of IHPS data that were collected in 2010 and 2013. The IHPS collects data

on nutrition in every third household of the survey interview series. Therefore, a quarter of the

sampled households have their children’s anthropometrics measured in a single survey. In 2010,

the survey captured data for 2176 children, while in 2013 it collected data from 2530 children. The

analysis of the relationship between the programs and height-for-age in levels demands me to trace

a household at the 2010 baseline and the nutrition of a child within it at the end-line year 2013.

My total estimation sample comprised 1688 children whose household heads reported whether they

had received a subsidy voucher or not. This sample therefore excludes all non-farming households.

The second data component for the chapter comes from the 2010 Malawi Demographic and Health

Survey (MDHS). The survey forms part of the Ministry of Health and International Classification of

Functioning, Disability and Health (ICF) macro surveys aimed at monitoring the population, health

and nutrition programs. The survey puts special emphasis on the lives of women of reproductive

age (15 to 49 years), and children. The MDHS has an addendum (The Service Provision Assessment

Survey-SPA1) that collects information from health facilities to guide the classification of healthcare

quality. All sampled facilities contain exact geographical coordinates. I obtain the information on

FANC from the SPA. The SPA survey sampled 412 out of the 900 health facilities for patient exit

interviews.

The SPA contains a question on whether the health facility provides information about FANC to

patients. I therefore link children’s households from the IHPS to their closest health facility in the

SPA using geographical coordinates provided in both surveys. This process allows the analysis of

1It is worth noting that the SPA component of DHS 2010 collected data in the period close to 2013. Therefore, in
the analysis I assume that the baseline FANC distribution in the country at 2010 remained the same by 2013.
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the effects of antenatal care on children. The IHPS offsets household locations at a 10 kilometre

radius. I therefore assign a cluster to the closest health facility within a 10 kilometre radius. Thus,

all households in a cluster have a single FANC value. The IHPS also contains a question on whether

a child participates in any nutrition program within its child nutrition section. I use participation

in a nutrition program as the second measure of healthcare quality.

3.5.2 The outcome variable

The outcome variable for this chapter is height-for-age (HAZ), a measure of long-term linear growth.

I calculate HAZ following World Health Organisation (WHO) Child Growth and Malnutrition

database convention as follows:

HAZigt =
(Heightigt −Heightint)

SDHeightint

(3.1)

In Equation 3.1 HAZit is height-for-age for a child i of age g at time t. The HAZ is a function of

the height for the child minus average height of a child in the same age from the WHO international

reference category int. The difference is then divided by the standard deviation of heights in the

int. The plausible HAZ values range from -6 to 6. Therefore, my outcome variable is continuous

within this range and the unit of analysis is individual-child.

3.5.3 Treatment variables

All treatment variables used in the chapter are dummies. The first is FISP, which is captured at

household level. Households whose heads obtained the subsidy vouchers are assigned a value of 1,

while non-beneficiaries are assigned a value of 0. In my case, I use FISP to show whether a child

resides in a beneficiary household or not. The second variable is FANC. Children residing in areas

where the closest facility adopted the FANC model are assigned a value of 1, while those whose

closest facility does not administer the program are assigned a value of 0. While the intention

is to measure the average treatment effect of FANC on HAZ, it is worth noting that residing in

a community where the closest facility that administers FANC does not guarantee participation.

Therefore, I consider the FANC coefficient, and all its interactions as intention to treat, to allow for

some margin of error due to FANC treatment mis-classification. The final variable is participation

in the nutrition program, measured at individual child level. Children who participate in a nutrition
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program are assigned a value of 1, while non-participants are assigned a value of 0.

Out of my total estimation sample of 1688 children who are under the age of five, 49 percent

(821) are in FISP households, 10 percent (163) are in FISP households and exposed to FANC, four

percent (73) are in FISP households and were exposed to the nutrition program, and one percent

(15), were exposed to all three programs (FISP, FANC, and nutrition program). Among these

children 42 percent (712) are below the age of three, while 58 percent (976) are above 3 years old.

3.5.4 Control variables

Table 3.1: Characteristics of FISP and non-FISP children

FISP non-FISP t-test

Male child (1;0 female) 0.493 0.511 -0.018
Age of the child (months) 30.842 30.190 0.651
Household per-capita consumption (Malawi Kwacha) 169579.362 171268.162 -1688.799
Age of household head (continuous) 35.181 37.727 -2.545∗∗∗

Male household head (1:0 female head) 0.892 0.857 0.035∗

Household head can speak Chichewa (1:0 cannot speak Chichewa) 0.827 0.839 -0.011
Household head is employed (1;0 unemployed head) 0.285 0.176 0.109∗∗∗

Household head is married (1;0 unmarried head) 0.994 0.994 -0.000
Household head is uneducated (1;0 educated head) 0.627 0.694 -0.067∗∗

Household head has PSLC (1;otherwise) 0.133 0.142 -0.009
Household head has JCE (1;0 otherwise) 0.111 0.115 -0.004
Household head has MSCE (1;0 otherwise) 0.096 0.045 0.051∗∗∗

Household head has a Diploma (1;0 otherwise) 0.022 0.000 0.022∗∗∗

Household head is a graduate (1;0 otherwise) 0.006 0.001 0.005
Household head is a post-graduate (1;0 otherwise) 0.005 0.002 0.003
Household uses piped water (1;0 otherwise) 0.234 0.137 0.097∗∗∗

Household uses flush toilet (1;0 otherwise) 0.035 0.006 0.030∗∗∗

Household resides in rural area (1;0 rural resident) 0.788 0.949 -0.161∗∗∗

Post-harvest sample (1;0 pre-harvest sample) 0.496 0.480 0.016

Observations 821 867 1688

Source: Author’s own calculation from IHPS

Table 3.2 presents control variables used in the chapter. I dis-aggregate the variables by FISP

recipient status. In terms of child-specific characteristics, both sub-samples are gender-balanced. I

measure age as a continuous variable and observe that FISP children are relatively older in com-

parison to non-beneficiary children. Turning to the attributes of household heads, more recipient

households are headed by relatively younger heads and the majority are male. Further, more non-

beneficiaries than recipients are employed. It is thus not surprising that beneficiaries are relatively

less educated between the two groups. In addition, I include household per capita consumption
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measured in Malawian Kwacha currency 2 and observe that recipients have less income in compar-

ison to non-recipients. This could suggest that the FISP targets vulnerable households.

Service provision in the communities in which beneficiaries live differs from those in which non-

beneficiaries live. Particularly, beneficiaries lag non-beneficiaries in terms of usage of piped water.

With respect to toilet facilities, more non-beneficiaries use flush toilets relative to beneficiaries.

Concerning residential area, more beneficiaries live in rural areas relative to non-beneficiaries. The

residential pattern could explain water and sanitation differences observed between the two groups.

That is, beneficiaries reside in areas with low health standards relative to the areas in which

the non-beneficiaries reside. This is not astounding since the subsidy program targets vulnerable

households which also are more likely to be found in remote areas with limited access to better

hygiene facilities.

Our specifications also control for seasonality of data collection. The IHPS collected data across the

year with one part of the sample interviewed before harvest while the other sample was interviewed

after harvest. The assignment of household data collection from these two groups could depend

on rainfall patterns. Often these surveys interview households situated in hard-to-reach areas

during the pre-harvest wet season, followed by post-harvest interviews outside of the wet season

to ensure smooth survey enumerator mobility. Arguably, these are areas with good crop output

due to adequate rainfall. In the sample, more beneficiary households reside in the pre-harvest

sample enumeration areas. In addition, I include district dummies to allow for time invariant

heterogeneity that could have an effect on the relationship between my interventions of interest

and child nutrition3.

3.5.5 Descriptive statistics

Table 3.2 presents the distribution of height-for-age. The first row shows that both voucher recipi-

ents and non-recipients have low height-for-age with means less than zero indicating that the average

child falls below the WHO median value (good height-for-age would be zero. Any zscore above or

below zero is a deviation). However, the difference in the mean value across FISP recipients and

non-recipients is not statistically significant. Therefore, it is possible that subsidies on their own do

not affect child nutritional status, as previously found (Harou, 2018). In the second and third rows

2The expenditure is in Malawi Kwacha currency and the 2019 exchange rate against US$: 750 MK per Dollar
3I cannot include household or child FE, because I am running the estimates on 2013 HAZ as a cross section
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of the table I show the distribution of recipients who are exposed to health interventions. Similar

to the voucher sample, there are small differences in height-for-age by mothers’ exposure to FANC.

Nevertheless, child participation in a nutrition program associates with a significant difference in

height-for-age. This result could entail that only participation in a nutrition program could have a

positive homogeneous relationship with height-for-age.

However, there is substantial heterogeneity. As shown in row 3 of Table 3.2, children of FISP voucher

recipients who also live close to a FANC facility have low height-for-age that is not statistically

different from those who were not exposed to the two programs. However, children who benefit from

FISP and participate in a nutrition program have better nutrition relative to children from non-

FISP recipient households. Therefore, participation in a nutrition program improves average child

HAZ among FISP recipients. In the absence of the FISP, a combination of FANC and the nutrition

program leads to further improvement in HAZ. This could indicate sample selectivity as the FISP

mostly targets farmers in remote areas who have adequate land for maize production. Arguably,

the remoteness also keeps them far away from better healthcare facilities. Row 7 of Table 1 also

shows that the combination of FISP receipt, mothers’ exposure to FANC, and child participation in

a nutrition program effect the highest improvement in HAZ. The heterogeneous statistics provide

preliminary evidence that the fertiliser voucher may improve height-for-age conditional on other

healthcare interventions.

Table 3.2: The distribution of Height-for-Age by FISP, FANC and Nutrition program

Participation Non-participation t-test

FISP -0.671 -0.685 -0.014
FANC -0.711 -0.668 0.043
Nutrition program -0.039 -0.730 0.709∗∗∗

FISP & FANC -0.571 -0.689 0.118
FISP & Nutrition program 0.131 -0.714 0.845∗∗

FANC & Nutrition program 0.587 -0.698 1.285∗∗∗

FISP,FANC&Nutrition program 1.309 -0.696 2.005∗∗∗

Source: Author’s own calculation from IHPS

Nevertheless, the two healthcare programs could be confounded by child age since FANC and

nutrition programs are targeted at children below or above three years respectively. I therefore

partition the sample using the age of three as a threshold in Table 3.3. Furthermore, I show
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Table 3.3: The distribution of Height-for-Age by age

Below 3 years Above 3 years t-stat

Fertiliser -0.378 -1.067 0.689∗∗∗

FANC -0.579 -0.889 0.310
Nutrition 0.296 -0.598 0.894∗∗∗

Fertiliser & FANC -0.350 -0.903 0.553∗

Fertiliser & Nutrition 0.511 -0.646 1.157∗

FANC & Nutrition 0.768 0.418 0.350
Fertiliser,FANC & Nutrition 1.649 0.920 0.729

Source: Author’s own calculation from IHPS

the mean HAZ for children exposed to each of the three programs. Overall, I find that younger

children have a better mean height-for-age relative to older children across both homogeneous and

heterogeneous relationships between FISP and the healthcare programs. Of particular importance

is the heterogeneous relationship between FISP and healthcare. Among the under-three-year-old

children, HAZ becomes positive when the FISP combines with participation in a nutrition program,

when the FANC combines with a nutrition program and when all the three programs come together.

Concerning children above the age of three, HAZ becomes positive only when FANC combines with

participation in a nutrition program and the zscore grows higher once all three programs combine.

Generally, HAZ is higher for children below the age of three. However, where all three programs

combine, the differences in HAZ across age become insignificant. These outcomes could reveal

that investment in nutrition, through the mother combined with household liquidity from FISP,

adequately improves HAZ for children under the age of three. Furthermore, participation in a child

nutrition program should be added to the list to sustain this initial nutrition investment beyond

three years old, to close the nutrition deficiency gap across ages.

3.6 Methodology

3.6.1 Empirical strategy

I built econometric models that specify child nutrition in terms of three aspects. Firstly, as a

function of living in a household that received a fertiliser subsidy voucher; secondly, those who
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were exposed to distinct healthcare quality, namely adherence to FANC in the household’s nearest

health facility; and lastly, participation of a child of the sampled household in a nutrition program.

The unit of analysis is a child, and the subsidy is granted to the head of the household. I measure

healthcare quality through FANC at a community-cluster level and participation in a community-

based nutrition program at child level. The variables of interest are the interaction terms between

the subsidy voucher and the healthcare quality indicators captured in the equation that follows.

HAZihcrt = β1FISPhcrt−1 + β2FANCihcrt−1 + β3Nutritionihcrt + α1FISPhcrt−1 × FANCihcrt−1

+ α2FISPhcrt−1
×Nutritionihcrt + α3FANCihcrt−1

×Nutritionihcrt

+ α4FISPhcrt−1
× FANCihcrt−1

×Nutritionihcrt + λ′xihcrt + εihcrt
(3.2)

In Equation 3.2, HAZihcrt is height-for-age for a child i in a household h residing in community

c, district r at time t. Following Harou (2018), I regress height-for-age on baseline characteristics

to estimate the relationship between the subsidy and healthcare quality on child nutrition. This

specification is important, particularly because height-for-age could take time to respond to a

nutrition shock as it measures long-term linear growth4.

The complementary relationship between FISP and FANC is represented by α1 in Equation 3.2,

and that between the voucher and participation in nutrition programs by α2. α3 captures the

combination of mother effects (FANC) and child effects (participation in a nutrition program),

but without a subsidy. Importantly, α4 measures the effect that the subsidy has after age three,

in combination with participation in a nutrition program, to sustain positive growth trajectories

catalysed by antenatal investments in health. Some specifications only include main effects, which

do not account for the heterogeneity I propose here. Equation 3.2 also includes a set of control vari-

ables. These characteristics are child specific controls, household attributes, community features,

and district dummies (see Table 3.2).

Nutritional responses to health investments depend on the age of the child. Particularly, the first

three years of life are marked as critical for child growth (Pongou et al., 2006). As such, I partition

the sample into children under three years and those above three years, and re-estimate Equation

4I opted for participation in a nutrition program measured in 2013 due to sample limitations. I include a compre-
hensive discussion of the same, in the study limitations section
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3.25.

In this chapter I estimate Equation 3.2 using alternative FISP voucher indicators. I begin by

examining the relationship of interest using a binary indicator for whether the household received

a fertiliser voucher. Fertiliser remains the largest component of the program. I then proceed to re-

estimate the relationship using a “general” FISP voucher indicator, which shows whether households

received any one (or more) of a fertiliser, maize seed, or legume voucher. These specifications help

me to understand if fertiliser, the main thrust of the FISP, accounts for changes in child nutrition.

Fertiliser remains the most expensive input in Malawian maize production so that this particular

component of the subsidy is likely to have the largest impact on livelihoods (Lunduka et al., 2013).

Therefore, in the analysis and results section I use the name ”FISP” for the fertiliser coefficient and

where the generic coupon is used, I specifically name it ”coupon”. I add the generic coupon that

includes the seed vouchers, only for the sake of robustness, and my results remain qualitatively the

same with the fertiliser coefficients.

3.6.2 Identification

A notable concern when estimating the effects of welfare programs such as the Malawi Farm Input

Subsidy, the FANC, and community nutrition initiatives is selectivity bias. For example FISP

beneficiaries could be the chronically poor with low nutrition (including low HAZ) that induces

their eligibility for the program in reverse; FANC uptake could be low in communities with strong

cultural norms that also make the community members resistant change of feeding patterns, hence

susceptible to low HAZ; and community nutrition programs uptake could be high by parents whose

children are chronically stunted. This Non-random selection into the treatments, potentially results

in biased OLS estimates.

This chapter’s interest is to uncover the heterogeneous relationship between the healthcare programs

and the subsidy initiative that demand heterogeneous instruments. The subsidy literature suggests

a number of homogeneous instruments for beneficiary selection including: the number of years that

a household has resided in its community (Hodjo et al., 2021), the proportion of votes won by a

ruling party in a district of the respondents (Harou, 2018), and rainfall deviations from its historical

5In a secondary analysis, I further split the sample at age one to examine if the impact of the programs would
differ for infants and older children, so as to emphasise the importance of in-utero investment in child nutrition.
Results remain consistent with the age division at three years
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mean in the area of residence of the respondents (Karamba, 2013). Nevertheless, without valid

instruments for FANC and community nutrition programs, the interaction relationships remain

endogenous. Therefore, the traditional two-stage least squares IV method cannot remove bias from

the interacted model, where only FISP, but not FANC and nutrition program, is instrumented.

My approach for estimating the homogeneous and heterogeneous relationship between FISP and

HAZ makes two attempts to reduce estimation bias. Firstly, by regressing the current period’s

HAZ on baseline treatments I evade child level reverse causality. Secondly, to reduce the impact

of household fixed effects I include a batch of control variables that could determine differences

in household welfare characteristics (see Table 3.2). Thirdly, to reduce unobserved bias I employ

an instrumental variables technique that is capable of identifying exogenous changes in treatment

variables, even when the traditional instruments are weak, invalid, or non-existent Lewbel (2018,

2012).

3.6.3 The Lewbel approach

Lewbel (2018, 2012) suggest an identification strategy using the heteroscedasticity in the errors of

the first-stage equation of the endogenous variable and the mean deviations of the control variables

in the data. Lewbel (2012) illustrates that the method generates internal instruments that attain

identification without demanding external instruments. A key assumption for identification under

the Lewbel method is that the first stage should have heteroskedastic errors. All my endogenous

treatment variables (FISP;FANC;Nutrition program) are binary; therefore, the first stages are

heteroskedastic by construction, meeting the Lewbel conditions for exclusion restriction. Moreover,

Lewbel (2018) shows that the method remains applicable even when applied to binary endogenous

regressors, as is the case with the three treatments in this chapter.

The Lewbel method allows diagnostic tests to be conducted in the traditional instrumental variables

technique. First, I can test the instrument relevance and observe results of the first-stage F-

statistics. It is also possible to test whether estimating my models by the IV or Ordinary Least

Squares (OLS) would provide different results using the Hauseman test. This chapter conducts the

relevant diagnostic tests. Nevertheless, the theoretically proven case of the Lewbel method limits

to a single interaction of the endogenous treatment variables. As such, I estimate robustness checks

to my main OLS results in the chapter, which is however limited to the single interaction, and the

79

Stellenbosch University https://scholar.sun.ac.za



results remain qualitatively consistent with the OLS findings.

For illustration of the Lewbel approach and its application in this chapter, first, assume that each

treatment (FISP, FANC, and community nutrition program), T, is affected by its own common

unobserved factor µ. The Equations I intend to estimate take the form

HAZ = Xβ1 + T ∗γ + α1µ+ ρ1 (3.3)

T ∗ = Xβ2 + α2µ+ ρ2 (3.4)

T* is any of the three treatments in this chapter, X are exogenous regressors, and ρj (j=1,2) are error

terms. Further assume that µ and ρj are conditionally uncorrelated. Because my treatments were

observed in 2010 while HAZ is observed in 2013, changes in participation for FISP and community

nutrition program, and movement into and out of a FANC cluster, for the years in-between 2010

and 2013, potentially introduce some measurement errors. Therefore, observed treatment of 2010,

T = T ∗ + ϵd, where ϵd is independent of T*, HAZ, and X. Using the observed treatment, T, yields

HAZ = Xβ1 + Tγ + η1, .......η1 = α1µ+ ρ1 − γϵd (3.5)

T = Xβ2 + η2, .......η2 = α2µ+ ρ2 + ϵd (3.6)

Intuitively, we can consider ρ2 as the long-run portion of the error in Equation 3.6, while ϵd is the

short-run error. Lewbel (2012, 2018) show that heteroskedasticity in Equation 3.6, can be used to

construct instruments for mis-measured or endogenous variables, replacing the exclusion restriction

assumptions of βj in the traditional 2SLS method, with co-variance of certain variables,Z, with the

error terms.

Lewbel (2012, 2018) show that using Z, which can be a subset of X, or all variables in X, (Z−Z)η2

are valid instruments for T, under two assumptions:

Cov(Z, η22) ̸= 0 (3.7)
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Cov(Z, η1η2) = 0 (3.8)

Thus Z is correlated with the heteroskedasticity in Equation 3.6 but not the co-variance of error

terms in Equation 3.5 and 3.6. We can now obtain a consistent estimate of γ using a user-written

command in Stata, ivreg2h. A sufficient condition for these assumptions to hold is that Z is

correlated with ρ22, but conditionally independent of µ2 and ϵ2d. Thus the method allows isolating

part of any chosen co-variate of the endogenous treatment that does not violet the traditional

exclusion restriction. That is why Lewbel (2012, 2018) argues that the choice of the Z does not

matter, as along as one demonstrates that there is heteroskedasticity in the first-stage Equation

3.6. In this chapter I follow Lewbel (2012, 2018) to use all the variables in X as the instruments,

Z. Results for the first-stages of all the three Treatments (FISP,FANC, and Nutrition program

participation, and their single interactions) are included in Table B.2.8 of Appendix B.1.

3.6.4 Study limitations

While the methods used in this chapter suit the data to adequately tease out the heterogeneous

relationship between FISP and HAZ, some few limitations need to be acknowledged. First, because

the Lewbel IV method limits to interaction between two endogenous variables I can only observe

the interaction between all the three programs using OLS. Therefore, results for the interaction

between the three treatments should be interpreted as associations, not implying causality.

Second, I am unable to use fixed effects methods, that could eliminate time invariant heterogeneity,

despite having two waves of the panel data because very few children appear in both waves. The

survey provides anthropocentric data only on children under the age of five, in every third household

of the interview series. Consequently, most children either age out of the sample or join the sample

between the waves (they have no baseline information). As such, and following Harou (2018), I

regress the end-line HAZ on baseline FISP. Thus, I need not to trace a child between the waves, but

trace whether their household received FISP in the baseline. Despite the lag, FISP effects should

build up and endure across the three years (Ricker-Gilbert and Jayne, 2017), to shift the end-line

HAZ.

Aging out of the sample also presented a problem when choosing when to measure participation in

the nutrition program. Since the question for this treatment was at individual level (”does this child
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participate in a nutrition program?”), it required tracing the same child in both waves of the panel,

not just their baseline household characteristics, as was the case with FISP and FANC. To evade

the small aged out sample problem, I used the 2013 participation in nutrition program response

for the child. The implication of this to the results is that there could be potential endogeneity if

some children only started to participate in 2013, due to reasons related to their current nutrition

status-reverse causality. Unfortunately, this question did not have a follow up which asked when

did the child start to participate, for me to isolate those who only started in 2013. Nevertheless,

the Lewbel method settles that potential reverse causality.

In addition, the IHS survey does not provide individual-level information on FANC adoption.

Hence, the FANC treatment could be mis-classified because it is based on assumption that avail-

ability of a FANC facility in a cluster implies usage. If not all pregnant women in communities

that have the FANC facilities attend the antenatal sessions, the effects of FANC on HAZ could be

under-estimated. Therefore, the results should be interpreted as intention to treat, but not average

treatment effects of the FANC on HAZ for a sample where all subject (in this case all pregnant

women in a FANC cluster) take up the treatment.

3.7 Results

This section provides findings on the complementary effects of farm input subsidy vouchers and

healthcare quality on child nutrition. However, I begin with estimating the homogeneous relation-

ships between height-for-age and the three independent variables (Fertiliser voucher, FANC, and

child participation in a nutrition program) to first understand their aggregate link with child nutri-

tion. Table 3.4 in column 1 finds no relationship between the fertiliser voucher and height-for-age.

The result is consistent with the previous findings (Harou, 2018; Karamba, 2013). The model in-

cludes all controls presented in the summary statistics (For a full set of estimates with all controls,

please see Table B.1.1 of Appendix B.1). The second column of the table shows that FANC does

not relate to height-for-age. Similarly, the third column reveals that participation in a nutrition

program has no homogeneous relationship with height-for-age.

I now turn to testing the heterogeneous relationship between the programs and height-for-age in

Table 3.5 (A full set of controls are shown in Table B.1.2 in Appendix B.1). The first column of

the table shows that an interaction between the fertiliser voucher and FANC relates to improved
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Table 3.4: The homogeneous relationship between FISP and HAZ

(1) (2) (3)
HAZ HAZ HAZ

FISP 0.045
(0.099)

FANC 0.010
(0.161)

Nutrition program 0.256
(0.188)

Constant -0.220 -0.221 -0.276
(0.897) (0.897) (0.897)

Child controls Y Y Y
Household controls Y Y Y
District controls Y Y Y

Obs. 1688 1688 1688
R2 0.223 0.223 0.224

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
HAZ is continuous Height for age. FISP is binary, indicating whether a child whose haz was observed in 2013 resides in a
household that benefited from FISP in 2010. FANC is binary, indicating whether the household of the child resides in a cluster
that has a facility that administers focused antenatal care. Nutrition−program is a binary variable indicating whether a child
participates in a community based nutrition proram.
Standard errors are clustered by enumerator area and displayed in parentheses. The sample is limited to farming households.
Control variables include Age of the child; gender of the child, age of the household head, gender of the household head, whether
the head can read local language (Chichewa), is employed, is married, and the head’s level of education. The controls also
include household percapita consumption (logged), whether the household uses piped water, whether the household uses flush
toilet, whether the household is in rural area and whether the household was interviewed after harvest (dry season)
Source: Own calculations using IHPS 2010-2013 data

height-for-age: the subsidy is related to higher HAZ, conditional on living in a cluster with adequate

antenatal care. In the second column, I interact the voucher and participation in nutrition programs

and find no distinction in the relationship between FISP and height-for-age by participation in a

nutrition program. The third column provides estimates of the interaction between FANC and

participation in a nutrition program and I find no distinctions.

Table 3.6 therefore shows that long-term child nutrition improves when the nutrition-sensitive

FANC program meets resources from the liquidity-enhancing fertiliser voucher. However, it is

possible that the nutrition investment through mothers disproportionately relates to height-for-

age at different child ages as revealed by literature (Chirwa and Ngalawa, 2008; Mussa, 2015). I

therefore estimate this model separately for children under the age of three and for those above the

age of three.

Table 3.6 presents the results (Full set of controls shown in Table B.1.3 of Appendix B.1). Column

1 of the table shows that the interacted relationship is strong and significant for children under
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Table 3.5: The heterogeneous relationship between FISP and HAZ

(1) (2) (3)
HAZ HAZ HAZ

FISP -0.063 0.024 0.040
(0.102) (0.102) (0.098)

FANC -0.259 0.013 -0.017
(0.186) (0.161) (0.159)

Nutrition program 0.250 0.117 0.165
(0.184) (0.236) (0.194)

FISP×FANC 0.844∗∗∗

(0.316)
FISP×Nutrition program 0.243

(0.346)
FANC×Nutrition program 0.697

(0.826)
Constant -0.119 -0.252 -0.254

(0.900) (0.897) (0.896)

Child controls Y Y Y
Household controls Y Y Y
District controls Y Y Y

Obs. 1688 1688 1688
R2 0.229 0.225 0.225

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
HAZ is continuous Height for age. FISP is binary, indicating whether a child whose haz was observed in 2013 resides in a
household that benefited from FISP in 2010. FANC is binary, indicating whether the household of the child resides in a cluster
that has a facility that administers focused antenatal care. Nutrition−program is a binary variable indicating whether a child
participates in a community based nutrition proram.
Standard errors are clustered by enumerator area and displayed in parentheses. The sample is limited to farming households.
Control variables include Age of the child; gender of the child, age of the household head, gender of the household head, whether
the head can read local language (Chichewa), is employed, is married, and the head’s level of education. The controls also
include household percapita consumption (logged), whether the household uses piped water, whether the household uses flush
toilet, whether the household is in rural area and whether the household was interviewed after harvest (dry season)
Source: Own calculations using IHPS 2010-2013 data

the age of three. In Appendix B.1 I further split the children below age three between two groups

to check if the effects are persistent at different age breaks. The first group contains those below

one year and the second group are children above one year but below three years. Results in Table

B.1.3 of Appendix B.1 confirm that FISP×FANC remain positively related to HAZ on both sides

of the age break below and above one year. Turning back to the second column of Table 3.6, I

observe no complementary relationship between the fertiliser vouchers and FANC for the heights

of children above the age of 3. The results on age imply that in utero interventions dissipate as the

child grows older, and the liquidity from the FISP can only sustain this pattern in early life.

As much as dissipation of early life and in utero nutrition investments cannot be compensated with

84

Stellenbosch University https://scholar.sun.ac.za



Table 3.6: The heterogeneous relationship between FISP and HAZ, by age

(1) (2)
Under-3-years over-3-years

FISP -0.115 -0.079
(0.137) (0.123)

FANC -0.184 -0.276
(0.234) (0.228)

Nutrition program 0.190 0.222
(0.229) (0.292)

FISP×FANC 1.330∗∗∗ 0.464
(0.427) (0.446)

Constant 1.756 -2.594∗∗

(1.201) (1.180)

Child controls Y Y
Household controls Y Y
District controls Y Y

Obs. 976 712
R2 0.297 0.238

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
HAZ is continuous Height for age. FISP is binary, indicating whether a child whose haz was observed in 2013 resides in a
household that benefited from FISP in 2010. FANC is binary, indicating whether the household of the child resides in a cluster
that has a facility that administers focused antenatal care. Nutrition−program is a binary variable indicating whether a child
participates in a community based nutrition proram.
Standard errors are clustered by enumerator area and displayed in parentheses. The sample is limited to farming households.
Control variables include Age of the child; gender of the child, age of the household head, gender of the household head, whether
the head can read local language (Chichewa), is employed, is married, and the head’s level of education. The controls also
include household percapita consumption (logged), whether the household uses piped water, whether the household uses flush
toilet, whether the household is in rural area and whether the household was interviewed after harvest (dry season)
Source: Own calculations using IHPS 2010-2013 data

subsidies as children grows older, it is possible that additional nutritional interventions will continue

to reinforce the virtuous early life trajectory that was sustained by the FISP. Therefore Table 3.7

presents the results of triple interaction models to investigate this hypothesis (Full controls are

shown in Table B.1.4 of Appendix B.1). Column 1 presents results for the full sample: the triple

interaction is positive and significant, while the double interaction remains robust to inclusion of

the triple interaction. I then disaggregate the sample by age. Column 2 confirms that children

under the age of three benefit only from the complementary relationship between FANC and FISP

as predicted, and nutrition programs do not add to their growth6.

By contrast, column 3 of Table 3.7 confirms that children above the age of three only experience

positive effects from the subsidy and in utero health interventions if it is followed up by a nutrition

program in infancy. This is because only the coefficient on the triple interaction is positive and

6The results are consistent at age break of one, as shown in Table B.1.4 of Appendix B.1
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significant. These results emphasise that liquidity and food of better quality associated with the

FISP, can prolong the positive effects of in utero health interventions up to age three; beyond that,

additional nutrition interventions are required to reinforce this virtuous trajectory. However, the

nutrition programs do not appear to have the same benefits for children who live far from FANC

facilities and who were excluded from FISP. The various interventions are therefore cumulative and

follow each other.

Because FSIP is measured at baseline (2010), there is a possibility of a household moving from FSIP

to non-FSIP status and vice versa between 2010 and 2013. Such shifts are likely to be non-random

and may potentially bias the results. I therefore re-estimated the heterogeneous relationship, along

FANC and participation in community nutrition program, between FISP and HAZ after dropping

all households that changed their FISP beneficiary staues between the two waves. Results are

presented in Table B.1.5 of Appendix D.3. This adjustment excluded 631 children who resided in

households that switched FISP beneficiary status, hence, remaining with an estimation sample of

1057 children. The results remain consistent with those of the full sample of 1688- FISP improves

HAZ only when complemented by FANC among children below the age of three, and this nutrition

investment sustains beyond the age of three only when complemented by the child’s participation in

a nutrition program. This confirms that our full sample results were not a mere artifact of sample

selection bias.

Fertiliser forms the largest component of the subsidy program, and it is heavily subsidised relative

to its market price. Therefore, it is possible that receiving hybrid seed vouchers, as opposed to

receiving the fertiliser voucher of both the fertiliser and seed vouchers, produces different results.

I therefore check the robustness of my results by using an alternative question of the survey that

asked whether a household received a FISP coupon without specifying that the coupon is a fertiliser

voucher. Table 3.8 presents these results (Full controls are in Table B.1.7 of Appendix B.1). The

table shows that all my findings remain robust, but the coefficient sizes are smaller. These results

emphasise that fertiliser is the main thrust of the program such that receiving only hybrid seed

vouchers reduces the program impact on child nutrition.

I then re-estimated the results using an instrumental variables technique, the Lewbel internal IV

method. Table B.2.9 of Appendix B.2 shows both the homogeneous and heterogeneous relationship

between the three programs (FISP, FANC, and Nutrition) and height-for-age. All F-statistics
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Table 3.7: Heterogeneous relationship between FISP and HAZ

(1) (2) (3)
Full-sample Under-3-years over-3-years

FISP -0.060 -0.153 -0.050
(0.106) (0.143) (0.121)

FANC -0.226 -0.190 -0.232
(0.188) (0.235) (0.230)

Nutrition program 0.215 -0.130 0.250
(0.264) (0.325) (0.256)

FISP×FANC 0.639∗∗ 1.303∗∗∗ 0.063
(0.315) (0.429) (0.416)

FISP×Nutrition program -0.063 0.464 -0.471
(0.365) (0.420) (0.562)

FANC×Nutrition program -0.855 0.202 -0.911
(0.559) (0.882) (0.601)

FISP×FANC×Nutrition program 2.500∗ 0.149 4.607∗∗∗

(1.280) (1.918) (1.619)
Constant -0.140 1.817 -2.802∗∗

(0.898) (1.201) (1.168)

Child controls Y Y Y
Household controls Y Y Y
District controls Y Y Y

Obs. 1688 976 712
R2 0.233 0.298 0.257

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
HAZ is continuous Height for age. FISP is binary, indicating whether a child whose haz was observed in 2013 resides in a
household that benefited from FISP in 2010. FANC is binary, indicating whether the household of the child resides in a cluster
that has a facility that administers focused antenatal care. Nutrition−program is a binary variable indicating whether a child
participates in a community based nutrition proram.
Standard errors are clustered by enumerator area and displayed in parentheses. The sample is limited to farming households.
Control variables include Age of the child; gender of the child, age of the household head, gender of the household head, whether
the head can read local language (Chichewa), is employed, is married, and the head’s level of education. The controls also
include household percapita consumption (logged), whether the household uses piped water, whether the household uses flush
toilet, whether the household is in rural area and whether the household was interviewed after harvest (dry season)
Source: Own calculations using IHPS 2010-2013 data

for the first stages of the models are above the threshold of 10, entailing that the internally-

generated Lewbel instruments are relevant. I did not estimate the triple interaction model, because

the method is currently only verified for low-order interactions. I therefore prefer OLS models

but show where possible that they are not distinguishable from Lewbel results. Consistent with

the OLS findings, the fertiliser voucher interacted positively and significantly with FANC. The
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Table 3.8: The heterogeneous relationship between FISP and HAZ-generic coupon

(1) (2) (3)
Full-sample Under-3-years over-3-years

Coupon -0.064 -0.164 -0.053
(0.106) (0.143) (0.121)

FANC -0.228 -0.194 -0.233
(0.188) (0.235) (0.230)

Nutrition program 0.180 -0.136 0.255
(0.270) (0.325) (0.268)

Coupon× FANC 0.644∗∗ 1.315∗∗∗ 0.069
(0.315) (0.429) (0.416)

Coupon×Nutrition program -0.001 0.474 -0.447
(0.367) (0.419) (0.556)

FANC×Nutrition program -0.812 0.208 -0.915
(0.566) (0.882) (0.609)

Coupon×FANC× Nutrition program 2.422∗ 0.137 4.574∗∗∗

(1.280) (1.918) (1.611)
Constant -0.135 1.816 -2.775∗∗

(0.899) (1.201) (1.165)

Child controls Y Y Y
Household controls Y Y Y
District controls Y Y Y

Obs. 1688 976 712
R2 0.233 0.298 0.257

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
HAZ is continuous Height for age. FISP is binary, indicating whether a child whose haz was observed in 2013 resides in a
household that benefited from FISP in 2010. FANC is binary, indicating whether the household of the child resides in a cluster
that has a facility that administers focused antenatal care. Nutrition−program is a binary variable indicating whether a child
participates in a community based nutrition proram.
Standard errors are clustered by enumerator area and displayed in parentheses. The sample is limited to farming households.
Control variables include Age of the child; gender of the child, age of the household head, gender of the household head, whether
the head can read local language (Chichewa), is employed, is married, and the head’s level of education. The controls also
include household percapita consumption (logged), whether the household uses piped water, whether the household uses flush
toilet, whether the household is in rural area and whether the household was interviewed after harvest (dry season)
Source: Own calculations using IHPS 2010-2013 data

interaction between the subsidy and the nutrition program is not significant. Hausman tests reveal

that only the homogeneous relationships between participation in a nutrition program and HAZ

differ systematically when estimated by the Lewbel method or OLS. Further, only the relationship

between the nutrition program and HAZ, complemented by FANC, differs systematically when

estimated by Lewbel or OLS. Therefore, for these two models, attention should be placed on the
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IV estimates but not the OLS results.

3.8 Discussion

In this chapter, I found that the Malawi Farm Input Subsidy Program - FISP, relates to increased

height-for-age only when combined with good quality healthcare. More specifically, height-for-age

increases with the FISP among children aged under three years when a household that received a

subsidy voucher also had increased exposure to Focused Antenatal Care (FANC). Height-for-age

increases among children over three years only when the FISP and FANC are further combined

with child participation in a nutrition program. To understand how FISP relates to increased

height-for-age when complemented with healthcare quality, I explore the possible mechanism.

The FISP enhances the uptake of commercial fertiliser, which results in increased maize output

(Ricker-Gilbert and Jayne, 2017). Despite maize not being a nutritionally valuable crop, its in-

creased availability saves household income normally used to purchase maize staples from the

market, implying that the saved income is now available for other types of expenditure. Further-

more, the FISP increases the sales of maize output leading to increased household income and

reducing poverty (Arndt et al., 2016). Therefore, receiving FISP relaxes liquidity constraints for

participant households. This could then allow consumption diversity through purchases of more

nutritious foods and nutrition supplements in the market. Moreover,(Harou, 2018) finds that the

FISP increases dietary diversity.

Furthermore, the FANC, a nutrition-sensitive program, provides a package of healthcare for im-

proved maternal well-being throughout pregnancy, childbirth, and the postnatal period (Mamba

et al., 2017; Mchenga et al., 2019). Improved maternal health coupled with better diets for mothers,

enabled by the FISP, would likely have reduced infection of both mothers and children in utero

(Almond and Currie, 2011), implying a better state of health for children at birth, allowing them

to have a healthy start to their growth trajectory (Ruel and Alderman, 2013). In addition, FANC

provides nutrition advice to pregnant mothers, however some of the proposed diets are market-

accessed. Improved market-accessed diets require availability of income, which the liquidity from

FISP provides. Therefore, absence of either FISP or FANC leaves the path to good child nutrition

incomplete.

By targeting pregnant women, the FANC allows an initial investment in child nutrition both in
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utero and in the postnatal period through improved birth weight and infant breast-feeding (Ma

et al., 2019). The investment therefore greatly benefits young children, particularly those under

three years of age. Young children get disproportionately high nutrition benefits from the proceeds

of FISP, which reinforce in utero investments and positive birth outcomes, relative to older children.

This is in line with the common literature finding that nutrition deteriorates with age as caregivers

provide greater effort in taking care of infants relative to older children (Chirwa and Ngalawa, 2008;

Mussa, 2015; Nkoka et al., 2019). Therefore, it is not surprising that I find the combination of the

FISP and the FANC package only increasing height-for-age for children under the age of three. The

voucher alone therefore only has a temporary effect.

Moreover, I find that the FISP only improves height-for-age beyond the age of three, when children

participate in nutrition programs. Nutrition programs numerously provided through community

based child care initiatives in most low-income countries cater for children beyond three years

but younger than five years (Kazianga et al., 2012), and the programs encompass nutrition as

a core policy tool (Linnemayr and Alderman, 2011). Therefore, the results could reflect that

child participation in the nutrition programs sustains the residual investment made at infant stage

through FANC. However, both stages significantly increase height-for-age conditional on availability

of liquidity due to FISP.

Importantly, my results show that the interventions have a cumulative effect. This is because

nutrition programs did not have the same effect for older children once excluded from the FISP or

did not live in clusters that offered FANC services. Therefore, health and liquidity interventions

in the first 1000 days after conception are essential for a good growth trajectory. However, these

effects are not guaranteed if nutrition interventions are not sustained into infancy. As such, later

nutrition interventions may be ineffective in the absence of early investments in children.

3.9 Conclusion

In this chapter, using data from Malawi, I have found that a farm input subsidy program combined

with good quality healthcare relates to improved long-term child nutrition. The chapter further

revealed that the program sustains the child nutrition investment accessed through the mother

during pregnancy to beyond three years, only when the child participates in a nutrition enhancement

program.
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Previous studies (Harou, 2018; Karamba, 2013) examining the effects of the subsidy did not con-

sider the heterogeneity in the program outcomes. Their results were restricted to estimating the

homogeneous relationship between the voucher and child nutrition, concluding that the effects of

subsidies on long-term nourishment were altogether absent. However, my results show that sub-

sidies benefit the growth of the children when good maternal and early childhood healthcare is in

place. Therefore, previous evaluations that did not account for the heterogeneous effects of the

Farm Input Subsidy Policy initiative on long-term child nutrition may have underestimated its

benefits, and only partially informed food and nutrition policy.

Therefore, countries need to exploit all possible means to curb malnutrition considering that child

nutrition is associated with both short- and long-term outcomes such as improved school results

due to better cognitive development (Alderman et al., 2006), reduced infection (Dewey and Mayers,

2011) and increased wages in the labour market (Hoddinott et al., 2008). If farm input subsidy

vouchers have to achieve this objective then policy has to adopt a holistic approach that includes an

improvement in maternal healthcare quality, which also represents a significant initial investment in

child nutrition. To sustain this initial nutrition investment beyond infancy, policy needs to increase

the availability of nutrition participation programs in early childhood. This approach assists in

eradicating the child malnutrition problem from both ends of the age spectrum.

However, my results also emphasise the need for coordinated policy responses. FISP subsidies had

no benefits for children who were not exposed to FANC. Nutrition programs had no effect for older

children if they did not have exposure to both investments. Therefore, policy makers responsible

for maternal health, agriculture, and infant nutrition have a joint role to play in ensuring sustained

child nutrition; if one aspect falls away, the benefits of the other policies also disappear.
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CHAPTER 4

WOMEN’S DECISION-MAKING AND FARM INPUT

SUBSIDIES: POST-MARRIAGE SETTLEMENT

HETEROGENEITY IN MALAWI

Abstract

While women constitute the majority of Africa’s agricultural labour force, only a minority of them

make decisions about income earned from harvests. This chapter estimates the heterogeneous

impacts of FISP on gendered decision-making patterns in matrilocal and patrilocal communities.

Women have a low degree of agency in all communities, though the disadvantage is highest in

patrilocal communities. Econometric models show that men have less agency in matrilocal com-

munities than in patrilocal communities, but the FISP narrows this gap. Male household heads in

matrilocal communities make more decisions about the use of income from maize sales than their

wives when their households receive the FISP. The program therefore increases gender inequality

in matrilocal decision-making to more closely resemble the pattern in male-dominated patrilocal

communities. Nevertheless, women in patrilocal regions are able to leverage the returns from FISP

to reduce their involvement in precarious ganyu labour. Targeting women as beneficiaries of pro-

grams like the FISP is unlikely to change agency patterns especially in matrilocal communities

unless women’s individual rights over cultivated land are also asserted.

Keywords: Decision-making; Farm input subsidy; women and children; kinship settlement; Malawi;

Sub-Sahara
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4.1 Introduction

Despite women constituting over 50 percent of the agricultural labour force in Sub-Saharan Africa

(Ali et al., 2016), only a minority of them make decisions about income earned from harvests

and other sources (Annan et al., 2019; Geisler, 1993; Quisumbing et al., 1995). One reason why

women have limited bargaining power over income from agricultural outputs is their poor access

to production capital (Shibata et al., 2020). Women rarely have well-defined individual property

rights over cultivated land, and they are often excluded from credit for acquiring inputs (Yngstrom,

2002; Asiedu et al., 2013). These factors have proved to be a binding constraint to women’s agency

(Akinola, 2018)1. Extending land rights is crucial to increasing women’s agency (Agarwal, 2003).

Increasing women’s access to other farm inputs is likely to be another way to do so, and farm input

subsidies can help to achieve this.

Farm input subsidy programs (FISP) have regained traction in Sub-Saharan Africa’s (SSA) policy

space (Jayne et al., 2018) and could contribute to changing the balance of power within households.

This is because the subsidies introduce a new form of capital to farming households, through house-

hold heads (Djurfeldt et al., 2018). Similar to land ownership, command over non-land complemen-

tary inputs, such as subsidised fertiliser, likely alters the pattern of control over outputs. Assuming

a collective model of households with distribution factors that unequally benefit spouses, farm input

subsidies are a potential bargaining chip, that could reinforce or counter-balance baseline household

decision-making. The decision-making power could change in favour of the individual who receives

the subsidies on behalf of their households. This possibility remains unexplored in the farm input

subsidies literature.

Scholarly work on SSA’s farm input subsidies has given much attention to impacts of the program

on maize production and productivity (for example see Chibwana et al. (2013); Ricker-Gilbert

et al. (2011); Jayne and Rashid (2013a); Jayne et al. (2018)), with limited considerations on gender

inequality. Only Karamba and Winters (2015) dis-aggregate the productivity effects of the subsidy

programs by gender of the farm manager. However, little is known about the intra-household

impacts of FISP on the gendered decision-making power over farm produce. Moreover, how FISP

interacts with contextual factors such as gendered inheritance practices or local marriage and

1For my purposes, agency is defined as autonomy in deciding how income from selling maize is spent (Kagotho
and Vaughn, 2018).
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residence systems, to change intra-household decision-making power, remains unexplored.

Therefore, in this chapter, I aimed to address the following research questions: (i) Do input subsidies

have an impact on who is the main decision-maker regarding income from agricultural outputs?

(ii) Does this impact differ according to prevailing post-marriage land settlement practices in the

communities where couples live? My hypothesis is that, by offering households fertiliser and seed

inputs that are not governed by gender-specific local practises determining land rights, it is possible

that command over outputs would change the gender balance in decision-making.

I explored these issues in the context of Malawi. My choice was informed by three compelling

attributes of the country: Firstly, Malawi has high rates of gender inequality. For instance, the

country ranked 142 out of 188 countries in the 2019 United Nation Gender Inequality Index (GII)

list (UNDP, 2019; Torres, 2019). Furthermore, the country has a medium country Women Em-

powerment in Agriculture Index (WEAI) of 0.79 in SSA (Onah et al., 2021). However, among the

indicators for constructing the WEAI (that include (1) production; (2) resources; (3) income; (4)

leadership, and (5) time), women’s intra-household time commitment and production dominate;

resources, income, and leadership lag (Malapit et al., 2014). This indicates that Malawian women

work more, but enjoy less benefits from their efforts. In addition, Malawi has the highest rate of

child marriage, ranking eighth in the world2. In Malawi, 53 percent of women marry before the age

of 18, against a sub-Saharan rate of 40 percent (?). Early marriage dis-empowers women because

it leads to low education attainment for women (Walker, 2016; Melnikas et al., 2021). Moreover,

(Onah et al., 2021) compared women empowerment in Malawi, Mozambique, Uganda, Rwanda,

and Zambia and revealed that Malawi, has one of the lowest average years of education for women,

2.45 years, a figure that is above 2.22 years for only Mozambican women, but below the rest of the

countries in the study (Rwanda, 2.99; Zambia, 5.12; and Uganda,7.92).

Secondly, the country pioneered the introduction of a large-scale targeted farm input subsidy pro-

gram (the Malawi Farm Input Subsidy Program or FISP), that aimed to enhance food security,

and improve the livelihood of rural households (Chibwana and Fisher, 2011). FISP beneficiaries

receive vouchers that allow them to purchase farm inputs at a reduced price through their house-

hold heads (Lunduka et al., 2013). Often Malawian households are headed by men and who make

more decisions inside these households(Djurfeldt et al., 2018). Because FISP allows men to control

2usaid.gov/malawi/factsheets
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the production process by holding the non-land inputs such as fertiliser, it could increase men’s

decision-making power over farm produce, inside recipient households. However, production re-

quires both non-land and land inputs, and Malawi is predominantly matrilineal, a system whereby

land rights are passed on through women3. Hence, FISP could be helping men to counter-balance

women’s bargain, hence intra-household decision-making power.

Thirdly, despite the prevalence of a matrilineal inheritance, Malawi has a dual post-marital settle-

ment practice system that arose during missionary expansion in the country (Berge et al., 2014;

Mtika and Doctor, 2002). Some couples follow patrilocal traditions and therefore move to the

husbands’ communities after marriage. Others are matrilocal and move to the wives’ communities

after marriage (Kishindo, 2010). Land is inherited by the couple who reside in their natal home:

women in matrilocal, and men in patrilocal, settings. Therefore, land inheritance could be another

important factor that determines intra-household bargain, hence decision-making power between

men and women. Because Malawian households are mainly patriarchial in nature, matrilocal hus-

bands face decision competition from their in-laws through their wives, while patrilocal men do not

face similar competition. Moreover Mtika and Doctor (2002) reveal that matrilocal men have low

baseline autonomy relative to their patrilocal counterparts, as they do not own the land.

The coexistence of matrilocal and patrilocal settlements, which provide differential land rights to

men and women, makes Malawi a compelling natural experiment to examine changes in women’s

agency in response to input subsidies. This context also enables us to understand the role of

gender-based land settlement practices in facilitating or limiting the impact thereof on women.

Using the 2010 and 2013 waves of Malawi’s Integrated Household Panel Survey (IHPS), I examined

the effect the FISP has on decision-making about income from maize cultivation for both men

and women in the same household. I also examined changes in their participation in casual ganyu

labour.4 I used linear probability models (LPMs) with fixed effects to model participation in

maize sales or ganyu, and decision-making. I controlled for time-invariant heterogeneity but not

for time-variant unobservables. However, I followed the literature, which suggests that the main

unobservable factors that determine selection into the FISP (i.e. relationship to the village leaders

and social connections) are stable over short periods of time (Ricker-Gilbert, 2013). I also included

many time-variant labour supply determinants in my specifications.

3It is estimated that 75 percent of the Malawian population is matrilineal (Behrman, 2017).
4ganyu is casual wage-paid or in-kind work on farms not belonging to the household (Bryceson, 2006).
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I find that the FISP had heterogeneous impacts across different land settlement contexts. It does

not associate agency over outputs in patrilocal communities, where men had predominantly secure

land rights even before receiving input subsidies (Berge et al., 2014). Even though women in

patrilocal communities did not gain agency, they did less precarious ganyu when their households

receive FISP. In addition, FISP did not relate to patrilocal men’s decision-making over income

from maize sales. However, impacts were different in matrilocal communities. The FISP did not

allow matrilocal women to let go of ganyu. Moreover, women living in matrilocal communities lost

decision-making power over earnings when their households received the FISP. Local customs and

changes in inputs must be at play. I argue that women lose agency because men in matrilocal

regions gain control over a new resource that compensates for their relatively poor land rights

(Phiri, 1983), and therefore increases their own agency vis-à-vis that of women.

My findings contribute to two strands of literature. Firstly, I contribute to the literature on the

effects of farm input subsidies. The FISP unties household liquidity constraints through: saving

on income that was otherwise used for purchasing market priced inputs (Ricker-Gilbert and Jayne,

2017), saving on income that was otherwise used for purchasing food during extended food deficit

months (Sibande et al., 2017), and income generated through increases in sales of maize in the mar-

ket (Sibande et al., 2017; Chibwana et al., 2012). The resulting increased liquidity allows households

to reduce their participation in precarious casual labour (Ricker-Gilbert, 2013). I establish that

the reduction in casual labour limits to women, who live in patrilocal communities, and does not

change their agency. Ricker-Gilbert et al. (2013b) found similar results without distinguishing by

gender or settlement pattern. I replicated the aggregated results with my sample and also found

that casual labour is reduced in response to the FISP. However, I depart from the previous literature

by exploring the heterogeneity of these original findings by gender and locality.

Secondly, I add to the literature on the role of kinship practices on household economic outcomes.

Matrilocal practices are known to empower women vis-à-vis their husbands ((Robinson and Got-

tlieb, 2021; Narciso and Henriques, 2020; Walther, 2017, 2018)), because the women live close to

their natal home and own land (for example see Shwachman Kaminaga (2020); Hatcher et al. (2005);

Phiri (1983)). I show that gaining control of non-land inputs allows men in matrilocal households

to partly “emancipate” themselves from the decisions of their wives, and decisions of the men’s

in-laws (Mtika and Doctor, 2002). The FISP changes the internal balance of power in matrilocal

96

Stellenbosch University https://scholar.sun.ac.za



communities to resemble the pattern seen in patrilocal communities: men have more decision-

making power in their nuclear households. Given that only one person in a household can be the

main decision-maker, my conceptualisation of power in the household means that one party’s gains

result in losses for the other party. The FISP therefore has no positive consequences for women’s

agency, and in matrilocal communities, subsidies go as far as reducing women’s bargaining power

relative to that of men.

The rest of the chapter is structured as follows. In section 2, I present the conceptual framework

that guides the main hypotheses and explain how the impacts of FISP on women’s agency could

manifest. In section 3 I present the data and variables used in the analysis while in section 4 I

describe the methodology that I adopt. In section 5 I illustrate the main results, which are discussed

in section 6. Finally, section 6 concludes the paper.

4.2 Conceptual framework

To understand the impact of the FISP on women’s decision-making power on earnings from maize

sales, I draw insights from the collective model of the household (Bourguignon and Chiappori, 1994;

Chiappori, 1988, 1992; Chiappori et al., 2002; Chiappori and Ekeland, 2006). The model assumes

that household decisions are efficient, maximising welfare using Pareto weights on individual utili-

ties. As put by Browning and Chiappori (1950), the household utility function is a weighted sum of

individual utility functions. The weights capture the relative power between household members,

in my case the relative power between spouses, and are driven by distribution factors.

Distribution factors leave preferences unchanged, but alter outside options, hence bargaining power

(Alderman et al., 1995). These factors draw back to Becker (1981) conceptualisation of a mar-

riage market as an important determinant of intra-household utility distribution, and that using

these factors partners bargain for financial and economic control (Bertocchi et al., 2014). These

factors can be individual characteristics of the spouses, and background variables that affect family

structure and society norms.

Empirical evidence investigates how distribution factors affect household economic outcomes. Had-

dad and Kanbur (1990), show that sex ratios and divorce laws, affect spousal bargain. Particularly,

the gender that is in low numbers and faces favourable post-divorce conditions in property shar-

ing and child support, holds a high bargain (Haddad and Kanbur, 1990). Browning et al. (1994)
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showed that the final allocations of expenditures on each partner depend significantly on their rela-

tive incomes and ages and on the level of lifetime wealth. Bertocchi et al. (2014) observed that the

probability that the wife is responsible for decisions increases as the wife’s characteristics in terms

of age, education and income become closer or even higher than those of her husband’s.

While the theoretical and empirical interests of collective models are on the impact of distributional

factors on both household bargain and the final allocation of resources (for example see Thomas

(1990); Thomas et al. (2002); Browning et al. (1994); Duflo (2003)) the interest of this chapter is

limited to analysing impacts of the distributional factors on spousal balance of power. I examine

the impacts of distribution factors on final allocation of resources in the next chapter. These

relationships are examined as changes when a household receives a non-neutral resource transfer.

Non-neutral because the resource in question (FISP) lands in the hands of men. Furthermore,

in this chapter, I follow Walther (2018) and consider kinship as one of the distribution factors,

and call it ’the marriage outside option’. This is reasonable, because Malawian kinship dictates

divorce rules that are often more favourable to only one spouse, subject to post-marriage settlement

arrangements.

For instance, in the case of divorce, matrilineal kinship women whose household settled in a ma-

trilocal arrangement, remain with children and all household property including land, while their

ex-husbands move out of the community without anything Kishindo (2010); in a matrilineal kin-

ship women whose household settled in patrilocal arrangement, move out with only children while

their ex-husband remains with all the property including land Phiri (1983). Hence, divorce is a

credible threat to matrilocal husbands and patrilocal wives (Walther, 2017). Anticipated divorce

outcomes could therefore reduce matrilocal men’s and patrilocal women’s intra-household bargain.

Because individual resources are proven as non-neutral in collective models (Browning et al., 2011),

FISP could therefore introduce a new form of bargain to men, that could either counter-balance or

reinforce the kinship bargain, based on the post marriage settlement of their household.

To understand how FISP might induce these changes, let us, for simplicity, assume producing maize

requires only land and fertiliser, and that FISP only has fertiliser as the subsidised input. Assume

further that one of these two inputs (land or fertiliser) is held by a husband, while the other is held

by his wife. If holding land is more powerful than fertiliser, then decisions on how income from the

sale of maize produce is used should be concentrated in the hands of the landholder. If fertiliser is
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the most important input then the couple who owns fertiliser should make more of these decisions.

If we relax the first assumption of split ownership of land and fertiliser, and consider where both

are owned by one couple, this couple should assert more command over income from maize sales

than the other5.

Now, consider a household in either a matrilocal or a patrilocal community receiving FISP - a

package whose main component is maize fertiliser, through the household head. The guidelines for

FISP beneficiary selection direct that where the household is headed by a male (which is mostly the

case in Malawi), the recipient of the vouchers must be the man (Djurfeldt et al., 2018). This entails

that in both matrilocal and patrilocal communities, husbands are in charge of FISP fertiliser.

The FISP therefore increases male bargain inside households of both matrilocal and patrilocal

communities. However, the baseline bargain for patrilocal males is already high, given that they

face favourable divorce conditions and control land, while that of matrilocal men is limited as they

face unfavourable divorce conditions, and do not own land. Therefore, the FISP should significantly

increase male decision-making in matrilocal settlements while only maintaining the status quo (high

decision-making) for patrilocal men, with no significant changes.

Women are unlikely to make decisions about how FISP benefits are used, regardless of their settle-

ment, because Malawian households are predominantly patriarchal, and that FISP vouchers go to

male household heads (Djurfeldt et al., 2018). This should be the case even in matrilocal commu-

nities where women de jure own land, because it is the maternal uncle to the women who retain

de facto control over this land (Phiri, 1983). Therefore, decision-making competition may arise

between husbands and the men in the extended families of matrilocal women, in addition to the

anticipated competition between husband and wife, within the same household. That is, matrilocal

husbands may use their FISP rights to counter-balance the rights that their wives’ families have

over the land and its proceeds, through the women. This decision-making change is however un-

likely to occur in patrilocal settlements because husbands are in total control of both FISP and

land.

Now let us add labour as a third input in addition to landholding and fertiliser. Matrilocal husbands

are better off investing less time and effort in working inside their household farms, and are better

5In Malawi, matrilocal women, together with their extended family, own land, while their husbands access land
rights only through their wives (Place and Otsuka, 2001). The opposite is true for women in patrilocal communities.
Patrilocal land is owned by husbands only, inside the nuclear household.
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off working outside their household farms for wages. Unlike household farming, working outside

their household farms increases matrilocal men’s outside options, as off-household proceeds cannot

be controlled by their wives’ extended family. The same should be true for patrilocal wives who

would benefit by working outside their household farms, while their husbands benefit greatly from

the land to which they hold rights. Furthermore, as the outside option for matrilocal men is non-

household production (Walther, 2018), their acquisition of a household production input - the FISP

- should improve their intra-household bargain. Even when the FISP does not induce additional

maize production that warrants increased sales, the fact that men control the current production

process through holding the FISP input, could enable them to be in charge of the current level of

maize sales, and make more decisions on income from the sales.

Because the patrilocal husbands are not in competition with their in-laws or their wives, they are

more likely to leverage the resources from FISP, and withdraw their wives from the precarious casual

labour - ganyu. Patrilocal women should be willing to leave ganyu given the available resources from

FISP, because women face poor working conditions in ganyu, such as under-payment and sexual

exploitation. Matrilocal women would also be willing to leave ganyu if their husbands use liquidity

from FISP to adequately cater for their financial needs. However, the decision-making competition

that exists in matrilocal households likely discourages matrilocal husbands from using FISP to

protect their women from casual labour. For instance, (Johnson, 2018) reveals that matrilocal

marriages are weaker than patrilocal marriages, often ending in divorce. (Phiri, 1983; Kishindo,

2011) highlighted that the reason is that the tie between husband and wife is weaker, but that

between sister and brother or sister and maternal uncle is stronger, in matrilocal settlements. In

patrilocal settlement, the tie between husband and wife is stronger. Therefore, the effects of FISP

on casual labour are likely limited to patrilocal women, who are more likely to be protected by

their husbands.

4.3 Data and description of variables

4.3.1 Data

This study uses Malawi’s Integrated Household Panel Survey (IHPS) of the years 2010 and 2013. I

exclude non-agricultural households from the analysis. Moreover, I limit my sample to male-headed

households. Dzanku (2018) shows that female-headed households in Malawi do not respond to own-
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farm agricultural policy interventions.6 Furthermore, most female household heads in my sample

do not have spouses, which limits my understanding of the transfer of agency between men and

women within households. I therefore do not analyse female-headed households any further. The

final sample therefore comprises male household heads from 1,224 households and their spouses,

who were observed over three years, in two waves.

4.3.2 Outcome variables

The survey asked respondents about the type of crops that their households produced in the most

recent growing season, which allowed me to identify maize farmers. Follow-up questions asked

respondents whether they sold maize at any time in the previous growing season, the total amount

that was sold over the season, and the market value of these sales7. Respondents who sold maize at

the market were asked to indicate who made the decisions about earnings from the sale of the maize.

I created a dummy for each individual in each couple that equals 1 if (s)he made decisions over

earnings and 0 otherwise. The respondents were also asked whether they participated in ganyu. I

created a dummy, where 1 are those who responded that they participated, and 0 for those who

did not participate.

4.3.3 Treatment variables

The main treatment variable in the paper is participation in the FISP program, that I capture

with 1 for affirmative answer and zero otherwise. The survey also asked community informants

about the marriage custom that is most commonly practised by the majority of households in the

area. The responses included matrilineal matrilocal, matrilineal patrilocal, patrilineal patrilocal

and neo-local (where spouses stay in a neutral community that is not linked to the families of

either partner)8. I used this question to create a dummy variable for matrilocal settlement where

1 represents matrilineal matrilocal and zero is matrilineal patrilocal. Other localities are excluded

from my main analysis but included in robustness checks. This is because the sample contains very

few patrilineal patrilocal households (31 out of 303 communities) and neo-local households (52 out

of 303 communities). Further, this exclusion enabled me to isolate the effects of settlement patterns

6Descriptive statistics in Appendix C.6 confirm this using my sample.
7Because these maize production quantities could potentially be prone to mis-reporting bias as shown in chapter

2, emphasis in this chapter is on decision-making and ganyu participation variables
8There are no matrilocal communities in the patrilineal system.
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from those of lineage.

I also limit my analysis to households that were sampled in the same agricultural season across the

two waves of the panel. This is to avoid following seasonal “switchers” across years. For example,

consider a household that reports selling maize at the market in the prior season in the first wave

but not in the second one. This household could either be a “real” switcher over the long run

or have been temporarily absent from the market in the off-season. However, it is not possible

to distinguish between those possibilities. This limitation is particularly relevant for minimising

measurement errors.

4.3.4 Descriptive statistics

Figure 4.1: The distribution of matrilocal and patrilocal marriage customs in Malawi
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Figure 4.2: The distribution of FISP vouchers
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Figure 4.1 maps the geographic distribution of matrilocal and patrilocal communities in my sample

of matrilineal households. Patrilocal communities are concentrated in the central region of the

country. The southern region of the country, which is generally characterised by higher population

density, smaller land size, and poverty, is dominated by matrilocal norms. Figure 4.2 shows that

a majority of rural farming households are FISP beneficiaries (regardless of region). However,

the southern region has the highest coverage, with about 60 percent of households covered by the

program. Therefore, poverty, matrilocal settlement, and FISP receipt intersect strongly to represent

the most vulnerable households in the country.

Table 4.1: Household differences in characteristics by marriage custom and FISP participation in
2010 and 2013

Matri Patri Diff FISP None Diff

Sells maize (proportion) 0.430 0.615 -0.185∗∗∗ 0.559 0.449 0.110∗∗∗

Output sold (kilograms) 19.421 74.351 -54.930∗∗∗ 57.661 25.189 32.471∗∗

Value sold (MW-Kwacha) 1239.714 3847.672 -2607.957∗∗ 2953.117 1636.658 1316.459

Observations 683 524 1207 683 555 1207
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Table 4.2: Individual differences in characteristics by marriage custom and FISP

Women Men
Matri Patri Diff Matri Patri Diff

Decision on maize sale earnings usage 0.096 0.050 0.046∗ 0.894 0.919 -0.026
Ganyu (weekly participation) 0.060 0.090 -0.030 0.157 0.160 -0.003

Observations 683 524 1207 683 524 1207

FISP No FISP Diff FISP No FISP Diff
Decision on maize sale earnings usage 0.075 0.068 0.007 0.904 0.912 -0.008
Ganyu (weekly participation) 0.056 0.093 -0.038∗ 0.145 0.175 -0.030

Observations 649 558 1207 649 555 1207

Table 4.1 presents descriptive statistics of household sales of maize in the market, as reported by

the farmers. Households in matrilocal communities are significantly less likely to sell maize than

households in patrilocal communities. Patrilocal households sell on average about a quarter of the

volume of their maize and derive about one third of the income from the sales.

Table C.1.3 in Appendix C.1 shows that matrilocal communities are more likely to face market

exclusion in maize sales, regardless of whether or not households are FISP beneficiaries. In fact,

the matrilocal disadvantage is larger in FISP households: the program seems to widen the gap

between matrilocal and patrilocal communities. This suggests that the program might have a

greater impact on maize marketing integration in patrilocal regions (see Table C.1.2 in Appendix

C.1).9

Although the program targeted poor households and mainly reached matrilocal communities, Table

4.1 shows that the average FISP household is 11.1 percent more likely to participate in maize

markets and sells more than double the output of un-subsidised households. While their income

from selling maize is almost double that of non-FISP households, this difference is not statistically

significant. These statistics support the well-established finding that the program reverses poverty

by prompting maize market integration (Sibande et al., 2017). As noted earlier, FISP households

are more integrated in the market in both patrilocal and matrilocal regions, but the differences

between them and non-FISP households are larger in matrilocal regions. Table C.1.2 in Appendix

C.1 furthermore shows that FISP households cultivate larger plots, have lived in their communities

for longer and receive more rainfall.

9Furthermore, Table C.1.2 shows that matrilocal households have smaller plot sizes on average, receive less rainfall
and pay more for fertiliser. However, they receive higher maize prices at the market and are closer to British Overseas
Military Administration (BOMA) zones, which were instrumental in distributing FISP vouchers.
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Table 4.2 explores differences in characteristics of individuals between men and women, but also

distinguishes the differences by their communities’ post-marriage settlement pattern and their FISP

statuses. Men dominate decision-making about income they receive from selling maize, regardless

of other characteristics. Table C.1.5 in Appendix C.1 shows that gender differences in decision-

making are large and strongly statistically significant. The gender difference is most pronounced in

patrilocal non-FISP households and least pronounced in matrilocal non-FISP households. Further,

Table 4.2 confirms that women have significantly more decision-making power in matrilocal com-

munities than in patrilocal communities. While post-marriage settlement customs have tangible

consequences for gender equality, women remain at a higher disadvantage in all communities.

Table C.1.4 in Appendix C.1 breaks this pattern down by program status. Women in unsubsidised

matrilocal households are more likely to make decisions about income (albeit at a very low pro-

portion of 11 percent) than women in patrilocal households. They are also more likely to make

decisions than women in subsidised matrilocal households. As Table C.1.5 shows, women have less

decision-making power than men in FISP households in these communities.

The program is therefore likely to change the distribution of decision-making power in matrilocal

communities to resemble the stronger gender inequality in patrilocal communities. In patrilocal

communities, however, the gender gap in decision-making is smaller for FISP households. While

Table 4.2 shows that the FISP is not associated with overall decision-making power within gender

groups, the preceding discussion makes it clear that post-marriage settlement customs confound

this result. There are heterogeneous gender associations.

If we turn to changes in participation in ganyu labour, Table 4.2 reveals no significant differences

across local marriage customs. However, women are less involved in this precarious work when

they live in subsidised households. No differences are observed for men, regardless of other char-

acteristics. Again, these figures conceal heterogeneity. Table C.1.4 in Appendix C.1 considers

settlement patterns and program status simultaneously and shows that the difference is unique to

women in patrilocal communities. Clearly, post-marriage settlement customs play a contextual role

in determining the impact of the FISP on women’s labour decisions.

Table C.1.4 in Appendix C.1 further explores time use in response to the FISP. Generally, the

FISP did not alter most time use patterns. Women in patrilocal FISP households spend fewer

hours doing ganyu and more hours working on their own farms than women in patrilocal non-FISP

105

Stellenbosch University https://scholar.sun.ac.za



households. Men in matrilocal FISP households spend more time working on their own farms than

men in non-FISP households.10 In addition, Table C.1.5 in Appendix C.1 reveals that there are no

gender differences in time spent working on one’s own farm, but women spend more time collecting

firewood and water compared to men.

4.4 Methodology

4.4.1 Empirical strategy

My econometric models focus on three main outcomes: household maize sales, individual decision-

making about income from the sale of the maize, and individual participation in casual labour-

ganyu. In the case of maize sales, households are my primary unit of analysis. My equation of

interest is:

yjcrt = β1FISPjcrt + β2matric + β3FISPjcrt ×matric + λ′xjcrt + δ′ccrt + γr + κt + µj + εjcrt (3.1)

where y is the outcome for household j in community c in region r at time t. I differentiate

these effects by settlement patterns. The program’s effect on household outcomes in patrilocal

communities is estimated by β1, while its effect in matrilocal communities is β1 + β3.

The vector x contains household characteristics (including the age and squared age of the house-

hold head, whether the head of the household is chronically ill, real annual per-capita household

consumption, the number of adult equivalents and the size of landholdings).

The vector c contains community characteristics (including the local ganyu wage rate, distance to

the nearest road, distance to the nearest trading centre (BOMA), distance to the nearest border

post and annual average rainfall). The variable γr represents climatic zone fixed effects, while κt

contains year fixed effects. Because I have household panel data, I include time-invariant household

fixed effects (µj).
11

I analyse all individual-level outcomes separately by gender (decision-making and participation in

10Econometric results in Table C.4 show that these differences are insignificant with a full set of controls.
11The definitions of all the variables used in the analysis can be found in Table C.1.1 of Appendix C.1.
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ganyu). I expect household heads (the targeted FISP recipient in households), their spouses and

extended families to negotiate for decision-making power over agricultural inputs and outputs. I

limit my study to a sample of couples, of which one member is the head of the household. That

is, I start with a sample of household heads and their spouses, and then run specifications on a

sample of men separately from a sample of women to whom they are married. My objective is to

understand changes in who the main decision-maker is within each couple. I therefore estimate the

heterogeneous impacts of the FISP on men and women based on their post-marriage settlement

decisions. My equation of interest changes to include individuals as a unit of analysis:

yijcrt = β1FISPjcrt + β2matric + β3FISPjcrt ×matric+

bmγ′zijcrt + λ′xjcrt + δ′ccrt + γr + κt + µi + εijcrt

(3.2)

Now i indexes individuals, z is a vector of individual-level controls (including age and education),

and µi is a person-specific fixed effect. The program’s effect on decision-making and ganyu partic-

ipation in patrilocal communities is estimated by β1, while its effect in matrilocal communities is

β1 + β3.

4.4.2 Functional form

I use two types of dependent variables. The first is a set of binary variables that denote participation

in ganyu, going to the market to sell maize and decision-making about the income from selling

maize. Therefore, just as (Ricker-Gilbert, 2014) who estimate the same FISP equation on ganyu

using Linear Probability Models, I estimate these equations as LPMs instead of probit, or logit,

which are the other common candidate estimators for binary response, for several reasons. First and

most importantly, the LPM enables me to estimate the respective equations as linear models, so I

can use household-level Fixed Effects (FEs) to control for potential correlation between covariates

and unobserved time-constant heterogeneity. Therefore, the LPM provides a straightforward way

to deal with potential endogeneity.

Second, the LPM allows one to directly obtain coefficient estimates, while the probit coefficients

are scaled and need to be transformed. Unlike the LPM, the marginal effect of an explanatory

variable in nonlinear models (e.g. probit and logit) are not constant over their entire range, even in

the absence of interaction terms. The problem is severe, in cases where the main treatment effect is
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interacted (Karaca-Mandic et al., 2012), hence, adopts a subjective interpretation of the conditional

probability of obtaining a 1 for y subject to x, as mathematically proven by Karaca-Mandic et al.

(2012).

On the other hand, the drawbacks to using the LPM are relatively minor. First, some of the

predicted values obtained from the LPM may be less than 0 or greater than 1. However, since I am

interested in the average partial effect of acquiring subsidised fertiliser, the LPM and the probit,

or logit models, generally produce similar coefficient estimates at the mean (Wooldridge, 2010).

The other potential drawback to using the LPM versus the probit is that heteroskedasticity may

be present with the LPM, making statistical inference invalid. This problem is easily dealt with by

making the standard errors robust to heteroskedasticity, and serial correlation. In this study, all

these are corrected for, and the standard errors are clustered at the enumeration area level in all

models.

The second type of dependent variables is continuous but censored at zero because of non-participation.

These variables include the quantity of maize sold at the market and the monetary value of sales

12. I therefore use the Tobit-correlated random effects model to account for censoring and add the

means of all the control variables to remove unobservable heterogeneity and solve the “incidental

parameters” problem (Mundlak, 1978; Chamberlain, 1984; Wooldridge, 2019).

4.4.3 Identification

A notable concern when estimating the impact of FISP is that the program is potentially endoge-

nous. This is because beneficiaries are not selected randomly as would be the case in an experiment.

While my models control only for time-invariant heterogeneity, I argue that the most influential

unobservable variables are persistent over short periods.

Previous studies highlight the following unobservable factors that determine selection into the FISP:

households’ relationship to village leaders (Pan and Christiaensen, 2012) and their social connections

(Jayne et al., 2018). Furthermore, farming ability, risk aversion, and motivation contribute to

program participation (Ricker-Gilbert, 2013). I argue that these attributes do not vary significantly

over time and identify impacts with fixed effects or the Mundlak (1978) device. Both the fixed effects

and Mundlak de-mean variables in the equation, to provide short-run relationship between the

12I have provided less emphasis on these outcomes in the chapter because they may also be misreported as estab-
lished in chapter 2
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treatment and outcome variables. While the fixed effects do this automatically using its respective

program command, the Mundlak achieves the same manually. Specifically, the Mundlak involves

including in the model, both the level treatment and control variables, and their average values.

The average values capture long- run relationships, while the main variable captures the short-run

deviation from the long-run trends, which is equivalent to the fixed effects estimate.

The Mundlak becomes useful especially in my case because I use a Tobit estimator, which when com-

bined with the traditional fixed effects, leads to the problem of ”incidental parameters” (Wooldridge,

2010). Furthermore, I include many other time-variant labour supply determinants in my specifi-

cations (zijcrt,xjcrt and ccrt). However, my results should be treated as associations not causation,

because time varying unobservable attributes might still bias the coefficients.

In addition to the fixed effects specification, I re-weight all models using inverse propensity scores. I

estimate a logit model of FISP participation (see Table C.2.6). The covariates that determine FISP

participation were derived from the Government of Malawi’s guidelines for identifying beneficiaries

(I provide a full description for every choice variable in Appendix C.2). I use a logit model to

generate propensity scores (pi,j,c,r,t). I weight each observation of the treatment group by 1 and

each one of the control group by 1
1−pi,j,c,r,t

(for more details, see Hirano and Imbens (2001)). Figure

C.2.1 of Appendix C.2 shows that the re-weighted control group has a similar propensity score

distribution as the treatment group, which reduces bias on observable attributes.

Finally, I cluster all standard errors at the community level to reflect that matrilocal and pa-

trilocal settlements are defined by this geographic level. Furthermore, FISP administration was

decentralised among village leaders at community level in 2010 and 2013. (Lunduka et al., 2013).

Therefore, the community, here defined by IHPS as a cluster, remains an important geographic

unity for analyses.

4.4.4 Study limitations

While the data and methods used in the chapter assist measuring the heterogeneous relationship

between FISP and gendered decision-making, some notable limitations need to be acknowledged.

For instance, financial decision-making could fully be captured by supplementing decision-making

on income from maize sales with other financial decisions inside households that are not related to

crop sales. However, my data had a limited number of observations that reported to have received
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income from other sources.

Secondly, a threat to identification could emerge from the second treatment variable: post-marriage

settlement. This is likely the case where people choose to move into matrilocal or patrilocal set-

tlement due to reasons that are related to my outcomes, such as relative bargain between couples

or directly through land availability, that confound decision-making power between couples. Lowes

(2018) attempts to circumvent this endogeneity in their study of the Democratic Republic of Congo,

by drawing a precolonial tribal belt that divides the country into two distinct regions of matrilineal

and patrilineal kinship, as an instrument for post-marriage settlement.

Lowes (2018) instrument is however, not feasible in the case of Malawi because matrilocal and

patrilocal communities co-exist in a pattern where a clear fault-line cannot be drawn. Furthermore,

migration from baseline locations is less prominent in the country, especially in my sample that is

of farming households, because it entails losing land (Berge et al., 2014). That is, the farmers are

tied to their rural location by the land rights inheritance rules, and movement entails losing the

most valuable asset that sustains their farming livelihoods. Furthermore, in a robustness analysis,

I excluded all people that reported to have switched locality between the waves of my data, and

the main results observed with the full sample remaining unchanged.

4.5 Results

Table 4.3 presents the main econometric results comparing the outcomes associated with FISP be-

tween matrilocal and patrilocal communities, but the sample is limited to matrilineal households13.

My first observation is that many findings from previous studies conceal heterogeneity between

genders and settlement customs. If I limit my attention to the coefficient of FISP, which represents

the subsidy’s impact only in patrilocal communities, I find that FISP associates with an increase in

maize sales in patrilocal communities. While this positive marketing outcome could indeed be due

to an increase in marketing due to FISP, it might also be a result in measurement errors (especially

those on quantities and value of sales) as shown in chapter 2.

13For the full results that also show the coefficients of control variables, see Table C.3.7 in Appendix C.3. Table
C.3.10 in Appendix C.3 repeats these specifications, but also includes patrilineal and neo-local households in the
sample. My results remain robust to this adjustment. Table C.3.10 in Appendix C.3 repeats the main analysis but
rather using a continuous treatment: the amount of fertilisers, in kilograms, that the households redeemed using the
FISP vouchers and the main results which are on decision-making remain qualitatively the same.
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Table 4.3: The effects of the FISP on decision-making, maize sales and ganyu

(1) (2) (3) (4) (5) (6) (7)
Households Women Men Women Men

LPM Tobit-RE LPM
Seller Quantity Value Decider Decider Ganyu Ganyu

FISP 0.131∗∗∗ 0.512∗∗ 0.878∗∗ -0.006 -0.089 -0.085∗∗ 0.037
(0.046) (0.248) (0.439) (0.048) (0.057) (0.041) (0.062)

Matrilocal 0.057 0.138 0.242 0.080 -0.158∗∗ -0.112∗∗ -0.006
(0.049) (0.299) (0.525) (0.067) (0.075) (0.052) (0.059)

FISP × Matrilocal -0.132∗∗ -0.481 -0.834 -0.135∗ 0.252∗∗∗ 0.087∗ -0.000
(0.059) (0.334) (0.593) (0.081) (0.091) (0.052) (0.073)

Individual FE Y N N Y Y Y Y
Mundlak controls N Y Y N N N N
Region FE Y Y Y Y Y Y Y
Time FE Y Y Y Y Y Y Y
Other controls Y Y Y Y Y Y Y

P-value: β̂F + β̂F×M = 0 0.985 0.895 0.915 0.056 0.034 0.953 0.401
Observations 1207 1207 1207 616 616 1207 1207

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Seller is a binary variable indicating whether households sold maize on the market, Quantity is the logged number of kilograms
of maize sold on the market with zeroes replaced by 1, V alue is the logged earnings in Malawi Kwacha from maize sold on the
market with zeroes replaced by 1, Decider is a binary variable indicating whether an individual makes decisions over incomes
from selling maize on the market, Ganyu is a binary variable indicating whether an individual participated in casual work on
another farm in the last week.
Standard errors are clustered by enumerator area and displayed in parentheses. The sample is limited to farming households
in rural areas with matrilineal inheritance practices. Results that are distinguished by gender pertain to one part of the couple
that heads the household and their spouse. Estimates are re-weighted using inverse propensity scores (see appendix C.2.6).
Control variables include Age; Age2; Education; Chronically Ill household head; log(Consumption); number of adult equivalents
in the household; size of land holding; log(rainfall); log(local ganyu wage); distance to roads, BOMAs and national borders;
maize and fertilizer prices; agro-climatic zone fixed effects
Source: Own calculations using IHPS 2010-2013 data

The relationship between FISP and maize sales is distinct in matrilocal communities, where I do

not observe any increase in the probability of selling maize. While the t-tests on the interactions

in columns 2 and 3 lead me to conclude that the impact of the FISP in patrilocal and matrilocal

communities is statistically identical, joint tests of β̂FISP + β̂FISP×matrilineal do not reject that the

FISP has zero impact on maize marketing in matrilocal communities. Recall, I observe that this did

not translate to higher market participation. This could be because 1) matrilocal southern region

households (well-known as the most food insecure in the country (Malawi Vulnerability Assessment

Committee, 2012)) are using higher levels of productivity to increase own consumption from low

levels rather than participating in the market, or 2) they are actually increasing sales volumes, but

the quantities are measured with error, as shown in chapter 2.

Furthermore, women who live in patrilocal FISP households are 8.5 percent less likely to participate

in ganyu. Again, this impact is unique to patrilocal communities, with zero total impact for women

111

Stellenbosch University https://scholar.sun.ac.za



in matrilocal communities and for men in all communities. Women in matrilocal communities have

low baseline participation in ganyu to begin with: in the absence of the FISP, they are 11.2 percent

less likely to participate in ganyu than women in patrilocal communities. The FISP therefore does

not introduce any additional shift in ganyu participation, and there is no reduction in precarious

casual work for women in matrilocal communities. The results of Ricker-Gilbert (2013) therefore

hide gender- and settlement-specific heterogeneity that this chapter identifies.

In contrast, columns 4 and 5 show that the impact of the FISP on the propensity to make decisions

about income from selling maize is concentrated only in matrilocal communities. Women who live

in matrilocal FISP households have a 13.5 percent lower probability of making these decisions than

women who live in matrilocal households that do not receive FISP. The FISP has no such impact

on women in patrilocal communities. The probability that women in non-FISP households are

decision-makers does not differ by marital settlement arrangement. Men in matrilocal communities

have a significant baseline disadvantage: they are 15.8 percent less likely to make decisions about

income from maize sales than their counterparts in patrilocal communities. However, men in

matrilocal communities who receive FISP benefits significantly improve their bargaining position

relative to those who are not subsidised - their probability of making decisions about income from

selling maize grows by 25.2 percent relative to other men in their communities. While the FISP

has zero impact on men’s decision-making powers in patrilocal communities, it transfers this power

to male household heads in matrilocal communities, to the detriment of women’s decision-making

power and therefore also agency.

4.6 Discussion

Heterogeneity in the impact of the FISP enhances understanding of the mechanisms through which

it affects households. Presumably, the program’s well-documented production benefits should im-

prove the well-being and social position of household members in relation to their internal bargaining

power. However, there is no shift in decision-making power over income from the sales in patrilocal

communities. This is likely because the privilege of making decisions about income from cash crops

is already highly concentrated among men in patrilocal communities (see Table 4.2), so the FISP

is insensitive to changing the gender imbalance.

However, in matrilocal communities, decision-making shifts toward men. This particular heteroge-
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neous impact is key to understanding how the FISP affects household bargaining. Men who receive

the subsidy increase their command over production inputs other than land, which is controlled

by women and their extended families. While men in matrilocal communities also have consider-

able bargaining power over income from maize sales (see Table 4.2), column 5 of Table 4.3 and

additional characteristics in Table C.1.3 show that the insignificant difference between settlement

types is confounded by the FISP. Men in unsubsidised households in matrilocal communities are at

a significant disadvantage relative to their peers in patrilocal communities. The subsidy, however,

allows them to narrow the inter-community gap.

While women in matrilocal communities had low bargaining power over income from maize sales

to begin with, the FISP erodes it further. The effect sizes are asymmetric by gender: men gain

more than women lose. Men in subsidised households in matrilocal communities therefore divert

decision-making power over income from maize sales from individuals other than their wives. In

this context, where decision-making extends beyond the nuclear family, men use the subsidy to

assert decision-making power that is often held by men in their spouses’ kinship networks.

Traditionally, male household heads in matrilocal communities have weaker land rights within

their own nuclear households than their peers in patrilocal communities. Decisions about the

land are also shared with their wives’ extended family members (Mtika and Doctor, 2002). It

is possible that husbands share subsidised inputs with their wives’ extended families in exchange

for the right to make autonomous decisions. This is a reasonable assumption to make, because

Johnson (2018) revealed that matrilocal men work to win acceptability from the women’s extended

family. Moreover, Phiri (1983) found that the maternal uncles to the women demand departure of

a husband who is only a liability to their clan. While the IHPS contains questions about whether

vouchers were redeemed or given to others, the sample of individuals who admit to giving them

to others is restrictively small, possibly because disclosing under-utilisation of the FISP could cost

them their eligibility for subsequent years. I therefore cannot verify this proposition.

Alternatively, matrilocal settlements are highly co-linear with geographic features such as agro-

ecological conditions and spatial patterns in socio-economic status. I re-estimated the models

excluding regional fixed effects and obtained similar results. I therefore exclude this possibility.

A final possibility is that whether FISP leads to additional kilograms of maize that are enough to

necessitate significant marketing gains or not, the existent (baseline) maize marketing happening in
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these households is now using an input that is in the hands of the husband - the FISP. This increases

matrilocal men’s decision-making power on an already existent production process - fertiliser, but

not land use14.

Furthermore the FISP enables women in patrilocal communities to reduce their participation in

casual ganyu labour. My results do not indicate which activities they redirect their time to, though

it is possible that they spend more time undertaking household chores 15. In matrilocal communi-

ties, women’s participation in ganyu is unaffected by the FISP, as shown by the joint hypothesis

tests of β̂FISP + β̂FISP×matrilocal. On this count, married women in matrilocal communities also

do not gain from the program.

Previous studies (Walther, 2017, 2018) show that women in matrilocal communities only have the

threat of divorce as a credible means to gain bargaining power. While they are married, positive

resource shocks such as the FISP do not shift decision-making power in their favour despite the fact

that they live in a matrilineal and matrilocal system. Rather, the influence of their male extended

family members diminishes the role that they and their husbands play in their households’ affairs.

Matrilocal women could be making fewer decisions on produce. This is possibly because the land

which they own and cultivate is controlled by mwinimbumba, the maternal uncle, while the fertiliser

and seeds that come with FISP are controlled by their husbands (Djurfeldt et al., 2018).

Men, on the other hand, do not adjust their involvement in casual labour. In matrilocal communi-

ties, men gain decision-making power over unchanged income from the maize market. In patrilocal

communities, the program does not alter many outcomes for men. However, men in those commu-

nities diversify their economic activity: the FISP has a positive impact on their ability to borrow

and their propensity to engage in off-farm entrepreneurial activities (see Table C.4.12 in Appendix

C.4).

14My study precedes the 2016 Land Act that has enacted a shift to strengthen individual land rights and, by
implication, the land rights of women in matrilocal communities. The impacts I measure could change if communities
uphold and enforce these land rights. However, gender experts suggest that de jure land rights have not resulted in
de facto changes for women.

15This is a reasonable assumption because Table C.4.12 in Appendix C.4 shows that the FISP does not significantly
increase their participation in agricultural activities on their own plots. However, the data does not enable me to
assess the possibility that they increased their time spent cultivating if they were already dedicating some of their
time to this activity. Table C.4.12 shows that women in patrilocal FISP households also do not have greater access
to credit or participate more in entrepreneurial activities
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4.7 Conclusion

In this chapter, I aimed to identify the impact of farm input subsidies on women’s agency and

determine whether these agency-related effects differ based on the prevailing post-marital settlement

system. In particular, I hypothesised that by offering households fertiliser and seed inputs that are

not governed by gender-specific local practises determining land rights, it is possible that command

over outputs would change the gender balance in decision-making. I drew evidence from Malawi, a

country suitable for investigation on the topic due to its unique attributes. Malawi has high levels

of gender inequality; it pioneered implementation of a wide-spread targeted input subsidy program

(FISP) that has had positive impacts on cereal production. Furthermore, in Malawi two opposing

post-marital settlement arrangements (patrilocal and matrilocal communities) co-exist within the

matrilineal inheritance system. These two arrangements provide different degrees of land rights

to women and members of their extended families, with implications for the women’s bargaining

power.

I used the 2010 and 2013 waves of Malawi’s IHPS, an individual-level panel data set that is nationally

representative. I estimated the input subsidy program’s heterogeneous effects on decision-making

about the use of earnings from maize sales, and participation in casual labour. A notable challenge

is the non-random selection of households under the FISP. My identification follows a previous

study (Ricker-Gilbert et al., 2013b) and uses fixed effects.

The results showed that the FISP reduced women’s decision-making power over earnings from

selling maize in matrilocal communities, while it enabled their husbands to gain decision-making

power. The FISP reduced casual labour participation only among patrilocal women. Increases in

household resources allowed these women to leave precarious work, even though they did not gain

any control over the additional income.

Recently, in 2020, Malawi introduced a universal subsidy, Affordable Inputs Program (AIP). AIP,

which aims to expand on the number of beneficiaries, can result in more widespread unintended

consequences for gender inequality. The expansion of the program without change of recipients

from men to women would, however, amplify transfer of decision-making on liquidity from more

women to their husbands, as I have shown in the matrilocal areas of Malawi. However, even when

the AIP expansion is accompanied by directly targeting women inside households, not through

their husbands as is the current case (Djurfeldt et al., 2018), the gender inequality may not reduce
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unless women’s land rights are asserted. Otherwise, the change would just reverse decision-making

from husbands inside nuclear households to the women’s maternal uncles who control the land that

is owned by women (Shwachman Kaminaga, 2020; Phiri, 1983). This would imply no substantial

gain in agency by the women. Therefore, improving women’s agency could demand targeting them,

while also allowing the women to control their land.
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CHAPTER 5

SCHOOL DROP OUT AND FARM INPUT SUBSIDIES:

GENDER AND KINSHIP HETEROGENEITY IN MALAWI

Abstract

An emerging interdisciplinary literature explores how kinship practices affect household resource

allocation through efficiency of production and consumption. This chapter focuses on a key gender

norm - how a resource transfer to households associates with school drop out of girls relative to

boys, under different kinship practices. Specifically, I investigate how Malawi’s farm input subsidy

program associates with gendered school drop out across matrilineal and patrilineal communities.

Because of matrilineal practices, girls facilitate the inter-generational transfer of wealth in these

communities. They inherit property and often co-reside with their parents after marriage, taking

care of the parents in their old age. Boys undertake a similar duty in patrilineal communities. My

results indicate that school drop out decreases among girls who live in matrilineal households that

participate in the program. However, the relationship is limited to matrilineal communities where

couples reside in the matrilocal birth home. School drop out is not associated with FISP receipt in

patrilocal communities, where couples settle in the natal home of men. Furthermore, expenditure

on schooling increases among matrilocal girls whose household receive FISP, and girls residing in

the matrilocal communities experience an associated reduction in time spent on domestic chores

once their household receives the subsidy. My results suggest that a resource transfer to households

associates with reduction in gender gaps in school drop out only in communities where investment

in women is more valued by traditional practices than the investment in men.

Keywords: School drop out; Gender; Subsidy; Malawi; Sub-Sahara
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5.1 Introduction

Gender gaps in school drop out remain a policy concern, as the global education discourse dedi-

cates disproportionate attention to equitable enrolment, typically ignoring retention and completion

(Moshoeshoe et al., 2019). The situation is pervasive in Sub-Saharan Africa (SSA), where more

girls than boys drop out of school (Chikhungu et al., 2020). This is despite the fact that several

countries 1 in the region implement Free Primary Education (FPE) policies that are well-known

to have increased female access to education (Moussa and Omoeva, 2020; Keats, 2018; Lucas and

Mbiti, 2012). Gender gaps in human capital development need redress, as they could slow economic

growth, increase fertility and unemployment, and reinforce poverty traps (Rammohan and Vu, 2018;

Workneh, 2020; Kleven and Landais, 2017; Monden and Smits, 2013; Klasen and Lamanna, 2009).

While some SSA countries have lower drop out rates, such as Botswana (7 percent) and Mauritius

(2 percent), Malawi is among countries with higher levels of school drop out in SSA. For instance

in 2010, the Malawian drop out rate was 46 percent2, lagging only Chad (72 percent), Uganda (68

percent), and Angola (68 percent), in SSA3. Often Malawian school drop outs are, to a greater

extent than in other countries, driven by children undertaking many domestic roles, and early

marriages, especially among girls (Chikhungu et al., 2020). For instance, National Statistical Office

(2015) reports that about 47 percent of Malawian girls marry before the age of 18, while only 7

percent of boys marry at the same age.

Malawi pioneered the SSA’s FPE policy in 1994, abolishing tuition fees in primary school, but

not secondary school (Andriano and Monden, 2019; Chimombo, 2009). This led to an increase in

primary school enrolment, especially for girls, closing the gender gap in access to education in the

country (Grant, 2017). Nevertheless, the FPE reduced the quality of education due to the very

low teacher-to-pupil ratio, and inadequate supply of school facilities and supporting materials such

as text books (Chimombo, 2009). Further, parents were required to spend more on non-tuition

payments such as school development fund contributions, transport to schools, and school uniforms

(Grant, 2015a). The parental financial burden also grew because parents had to support more

children in school than before, as FPE made primary school accessible to all (Chimombo, 2009).

1including but not limited to Malawi, Uganda, Burundi, Cameroon, Ghana, Kenya, Lesotho, Mozambique,
Namibia, Rwanda, Eswatini, Tanzania, and Zambia (Moshoeshoe et al., 2019)

2https://knoema.com/atlas/Malawi
3https://en.unesco.org/news/stumbling-blocks-universal-primary-education-repetition-rates-decline-drop out-

rates-remain-high
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Consequently, school drop outs increased, especially among girls in higher primary school grades,

and those who needed to progress to secondary school (Stoner et al., 2019; Fall and Roberts, 2012).

That is, parents were sacrificing female education when they faced liquidity constraints (Dessy

et al., 2020).

Because the high cost of schooling is commonly identified as the root cause of gender differences in

drop outs (Grant, 2017), a resource transfer to households through other welfare programs could

complement FPE and reverse the drop out inequality. However, traditional practices may dictate

how such resources are invested between boys and girls, and potentially exacerbate or mitigate the

school drop out rift. This is partly because investment in boys and girls is valued differently across

kinship affiliations (Rammohan and Robertson, 2012). I test this hypothesis, using Malawi as a case

study. The country’s two most common kinship affiliations are patrilineal, in which men inherit

wealth (especially land) from their parents, and matrilineal where women are the heirs (Mtika and

Doctor, 2002).

Upon marriage, Malawian couples can reside in the birth community of the man, a practice called

patrilocal settlement, or they can live in the natal village of the woman in matrilocal settlement

Kishindo (2011). All patrilineal communities practice patrilocal settlement, while matrilineal com-

munities practice both matrilocal and patrilocal settlement arrangements (Berge et al., 2014). In

matrilocal settlements, proximity to the natal household allows women to take care of their parents

in their old age, and the same applies to men in patrilocal settlements (Rammohan and Robertson,

2012). These asymmetric later-life benefits of raising a child of a particular gender could distort

gender-equitable investment in schooling between boys and girls (Rammohan and Robertson, 2012).

Therefore, the question of whether a liquidity injection into a household increases investment in a

boy or a girl, thus reducing school drop out for the favoured child’s gender, likely depends on the

benefits that parents obtain from such a decision.

In Malawi, a farm input subsidy program (FISP) distributes vouchers that allow maize farmers

to access cheap production inputs (Ricker-Gilbert, 2013). The vouchers are given to household

heads, who are often men (Djurfeldt et al., 2018). The subsidy increases maize production and

enhances food security through self-sufficiency (Ricker-Gilbert et al., 2011). That is, the FISP

unties household liquidity constraints by allowing the farmers to save on food and fertiliser purchases

(Sibande et al., 2017; Ricker-Gilbert, 2013). I show, in chapter 2, that the FISP increases maize
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productivity in the southern region of Malawi, a region dominated by matrilocal settlements, and

Djurfeldt et al. (2018); Mwale et al. (2021b) show that the subsidy enhances the bargaining position

of men within recipient households in matrilocal settlements. Moreover, patriarchal decision-making

dominates Malawian homes, as men have better access to complementary inputs such as credit and

fertiliser, even when they do not own land (Bhaumik et al., 2016). Men have more income to

purchase the inputs because they often work outside home for a salary, unlike women whose labour

is mostly unpaid household chores (Walther, 2017).

Men could therefore use the additional autonomy and increased household liquidity from the subsidy

to reorganise household expenditure in a manner that increases investment in the child of a gender

that offers them the largest future benefits. Men do not own land in a matrilocality. Husbands

in this community would therefore be better off if they invest more in a girl than a boy, because

she co-resides with her parents, taking care of them when she marries. The girl is essentially

an old-age safety net for her parents, especially the father, because he does not own land in the

community (Berge et al., 2014). Thus, matrilocal customs could compel the husband to use the

FISP to reduce gender gaps in school drop out by improving investment in a girl’s education. In

patrilocal communities, men do not need to improve girls’ investment using the FISP because it is

the boys that take care of parents in their old age. Therefore, patrilocal husbands are more likely

to use the FISP to maintain the status quo of the relatively high drop out for girls.

Studies (Chibwana et al., 2013; Lunduka et al., 2013; Harou, 2018; Arndt et al., 2016; Asfaw

and Carraro, 2016; Dorward and Chirwa, 2011) evaluate the effects of the FISP on household

welfare. However, only a handful of studies estimate the effects of the program on the education

of children, and their results reveal that FISP increases school enrolment and attendance (Holden

and Lunduka, 2010; Chirwa and Andrew, 2013). However, no study disaggregates the impacts of

FISP on education by gender. Knowing that in Malawi more girls than boys drop out of school

(Grant, 2012; Chikhungu et al., 2020), and the potential influence that kinship traditions could have

in re-allocating FISP resources within households, this chapter attempts to answer the following

questions: 1) do farm input subsidy programs reduce the gender inequality in school drop out

differently, under opposing kinship practices?; 2) what are the transmission mechanisms through

which the impacts of FISP on gendered school drop out manifest?

This chapter’s results reveal that FISP reduced girls’, but not boys’, school drop out in the ma-
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trilineal kinship. The program had no similar impacts in the patrilineal kinship. Within the

matrilineal kinship, the impacts of FISP on gendered school drop out were limited to matrilocal

communities. An increase in education expenditure on girls’ but not boys’ education was found

as the main transmission mechanism through which FISP operates in the matrilocal communities.

Further, matrilocal households that received FISP reduced the amount of time that girls spent on

fetching water while increasing the time that boys spent on the same activity. Arguably, parents

were relieving girls of some household duties to allow them to concentrate on their studies. The

girls dedicated more time to schooling thus efficiently using the FISP liquidity that was invested

in the girls’ schooling expenditures. These impacts of FISP on education expenditure and time

use were significant among children that are of secondary school age. This suggests that FISP was

more important among the groups that were excluded from FPE-secondary school children.

This chapter adds to the scholarly work conducted on the role of kinship practices in the intra-

household allocation of resources. Chikhungu et al. (2020) show that the increase in household

resources will homogeneously reduce female school drop out without further investigating how

kinship practices affect resource allocation within households. Moreover, the author investigates

the impact of liquidity on drop out for girls only. He did not compare the girls’ reduction in drop

out to that of boys, to understand whether the resources reduce gender inequalities in education.

This chapter reveals that a liquidity injection to households reduces gender inequalities in school

drop out only in communities where females offer care to their parents when they age, and are

custodians of generation wealth for their kinship.

The chapter also makes a contribution to the literature on farm input subsidies. I show that the

programs have impacts on gender inequalities conditional on the age group and outcomes that the

evaluation focuses on. Karamba and Winters (2015) conclude that the Malawi FISP is non-gender

equalising by showing that it does not generate a female advantage in maize productivity among

older women. Results in this chapter, however, show that the program is gender-equalising by

reducing school drop out among girls, at least for younger women living in their matrilocal homes.

In addition, the chapter also contributes to research on the role of matrilineal kinship on the

efficiency of the agricultural households’ organisation structure. Bhaumik et al. (2016) show that

the kinship is retrogressive as it leads to under-investment in high value crops, likely because men

have no interest in improving land that they do not own and control (Walther, 2018). Despite this
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negative narrative on matrilineal households’ agricultural productivity, I show that the kinship is

welfare-improving, at least among children, because it benefits girls’ education in the short run,

thus reducing gender inequalities in education, and benefiting men who get assistance from their

daughters in the long run .

Finally, the chapter adds to literature on the impact of households’ liquidity shocks on gender

differences in education outcomes. While previous studies (Dessy et al., 2020; Björkman-Nyqvist,

2013) show that parents sacrifice female education in times of negative shocks, one would anticipate

that in times of abundance they would increase investment in their favoured gender: boys. However,

I show that a positive liquidity shock could reverse the girls’ investment penalty, at least where

traditional practices compel parents to favour the girls.

In section 2, I discuss the relationship between gender and school drop out, to understand the

context for the persistence of female disadvantage in education outcomes. In section 3 I present the

conceptual map of how the effects of FISP could affect gender gaps in school drop out differently

across opposing kinship traditions. Section 4 describes the data used in the chapter, while section 5

outlines the method adopted to generate results that are presented in section 6. Section 7 discusses

the findings, while section 8 concludes.

5.2 Gender and school drop out

Gender gaps in school drop out persist in most low-income countries amidst significant progress

made in ending differences in enrolment between boys and girls (Subrahmanyam, 2016). The

situation is more pervasive in Sub-Saharan Africa, a region where wide implementation of free

primary education has occurred in recent years (Fincham, 2019; Eloundou-Enyegue, 2004). Even

more recently, other countries in the region, such as Malawi (in 2019), expanded to abolishing

secondary school tuition payments (Chikhungu et al., 2020).

With FPE, countries attained gender parity in enrolment. However, school retention and completion

remained far from gender-equal. This is because the FPE policy increased pressure on public school

resources, lowering the quality of education to below pre-FPE levels (Kadzamira and Rose, 2003;

Ngware et al., 2011; Owuor, 2018). Countries in Sub-Saharan Africa experienced high repetition

rates after FPE was established (Koros et al., 2013). This increased the number of over-aged

primary school students. Over-aged girls reach puberty while still in primary school, and they lose
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interest in education, often dropping out more than boys of similar age (Mzuza et al., 2014).

By abolishing primary school tuition, FPE was believed to reduce female education disadvantage

in the region, despite being gender-neutral in its implementation (Eloundou-Enyegue, 2004). This

is because in cases where households face liquidity constraints, parents often favour boys’ over

girls’ education investment (Malawi-Government-MoEST, 2018; Johnson, 2006). For instance, in

Uganda negative rainfall deviations are found to reduce girls’ but not boys’ enrolment and class

performance (Björkman-Nyqvist, 2013), while in Malawi drought increases girls’ but not boys’

school drop out (Dessy et al., 2020). Therefore, girls’ school drop out could be the result of

caregivers’ disproportionate support across the gender of the child.(Gondwe, 2016; Mzuza et al.,

2014).

One of the reasons that parents prefer educating boys over girls is that girls are seen as a low(er)-

return investment (Johnson, 2006). This is the case in most low-income countries, and is partly

attributed to gender differences in labour market outcomes. Women have lower labour market access

and earn relatively lower incomes than men (Boyle et al., 2002). Therefore, parents are compelled

to make education-investment decisions that favour boys over girls. This increases school retention

and completion for males.

Schools that are a long distance away from home is another reason for gender differences in drop out,

as it affects boys and girls differently. For instance, in Malawi parents report to be more concerned

about the safety of girls, and cite that a long distance to school increases girls’ exposure to dangers

such as sexual harassment (Grant, 2012, 2017). Moreover, Gondwe (2016) shows that distance to

school is directly related to female, but not male school drop out. Possibly, an alternative would

be to provide transport for the girls, and in other cases parents rent self-boarding facilities to

accommodate female students close to the schools (Kayange, 2020; Mlangeni and Chiotha, 2015).

This however, increases the average cost of educating girls relative to boys.

Another reported reason is that parents are less willing to send girls to school for fear of exposing

them to other behaviour risks such as early- and out-of-wedlock pregnancy (Grant, 2012). This

is particularly the case for older girls of secondary school age in SSA countries that have strong

traditions (Mzuza et al., 2014). For instance in Malawi, parents perceive schooling as an opportunity

that allows girls to evade parental monitoring and meet with men (Grant, 2012). Their fears are

due to the fact that the country has one of the highest rates of early marriages. For instance, 47
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percent of Malawian girls marry below the age of 18 and 11 percent of female drop outs are due to

teenage pregnancies (Malawi National Statistical Office, 2017). As such, many Malawian parents

prefer keeping older girls at home to assist with domestic chores (Gondwe, 2016).

Under these gender-skewed education challenges, parents provide more support to the education of

boys than to girls. This arguably increases the school drop out of girls. Nevertheless, contextual

factors such as the kinship affiliation of the parents, could alter the severity of this gender bias.

This is because the perceived value of girls (boys) is heterogeneous across kinship (Rammohan and

Vu, 2018). If parents obtain resources from a welfare program, in a kinship where women are more

valued, the parental bias of investment against girls is more likely to reduce.

5.3 Conceptual framework

In order to determine whether the FISP impacts gender gaps in school drop out differently, in

matrilocal and patrilocal communities, I draw from collective household models (Chiappori, 1988,

1992; Chiappori et al., 2002; Chiappori and Ekeland, 2006). Recall from chapter 4, that collective

households present couples with differing individual preferences, whose fulfillment rests on each of

their bargaining power. While chapter 4 focused on establishing whether bargaining power due to

the FISP affects kinship bargaining, this chapter aims to establish how the end bargaining product

affects allocation of household resources.

Within collective models, decision rules for resource allocation can either be cooperative (efficient)

or non-cooperative (inefficient). I assume that here the decision rule is non-cooperative. Increas-

ingly, empirical evidence supports this notion. For instance (Duflo, 2016) showed that only resource

transfers to women, but not men, improve nutrition outcomes for South African children. More-

over, Walther (2018) has empirically proven that Malawian households are indeed non-cooperative,

as husbands devote less labour to household farms in matrilocal communities. This is because

matrilocal husbands are not in full control of production land, hence its produce Walther (2018).

Because a detailed theoretical discussion of these issues is beyond the scope of this paper, I present

a heuristic explanation in what follows.

Husbands hold the FISP, therefore, they are empowered (we have proven this is chapter 4)4. Non-

4FISP not only empowers men, it also unties household liquidity constraints through: savings on income that
was used for purchasing market accessed inputs (Ricker-Gilbert and Jayne, 2017), and savings on income used for
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cooperative collective household models would predict that they use this bargaining power to direct

household resources, and production processes, in the options that meet their preferences (Chiap-

pori, 1988). Assume they can either invest the resources in household assets such as land, or in

human capital such as child education. Assume further that we are in a two-period consumption

framework, when they will invest the resources in period 1, and reap the benefits of the investment

in the next period, 2. Under these assumptions, the effects of the FISP on school drop out across

genders cannot be determined a priori, as I discuss below.

There are two main channels through which a resource transfer to households may affect school

drop out: 1) by modifying the propensity to attend school; and 2) by changing the returns to child

labour. As theoretically argued by de Hoop and Rosati (2014), if the resources are invested in a

valuable asset that demands increased labour, parents may dedicate more time to the investment,

and use children in household production. This has been empirically proven in Malawi by Hazarika

and Sarangi (2008) where a micro-credit program increased child labour time in domestic chores (a

micro-credit program also decreased female school attendance in Malawi (Shimamura and Lastarria-

Cornhiel, 2010)). However, if the resources are used to finance education expenses, the opposite

might happen: children will be encouraged to spend more time in school, to make effective use of

the resources, hence being less available for household chores (de Hoop and Rosati, 2014). What is

key, however, is that the incentives of husbands to use the resources in either fixed investment or

human capital, could depend on post-marriage settlement.

Matrilocal men would be less inclined to invest in fixed assets such as land because it is owned by

their wives and the wives’ extended family. The case is opposite for patrilocal men; they control

their land, hence would be willing to invest the resource in land over children’s education. This is

also because patrilocal children affiliate to their mother’s community of origin (Mwambene, 2005),

even though they reside in their father’s community (Phiri, 1983). Therefore, the impacts of FISP

on school drop out should be significant in matrilocal but not patrilocal communities. Nevertheless,

the matrilocal husband’s human capital investment in period 1 are more likely to be gender biased,

because male and female children offer different benefits to the husbands in period 2.

Matrilocal husbands are better off investing the liquidity in girls’ education, because the husbands

have no rights to land in the kinship (Kishindo, 2011), while the girls acquire land in future, and take

purchasing food during extended food deficit months (Sibande et al., 2017), and income generated through increases
in sales of maize in the market (Sibande et al., 2017; Chibwana et al., 2012)
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care of their landless fathers. Moreover, matrilocal husbands aim to win acceptance and respect

from their wives’ extended family by being hard-working, productive, wealthier and supportive

of the wives’ clan (Johnson, 2018; Phiri, 1983). Otherwise, they are treated as outsiders, also

called marital immigrants by Kishindo (2010). Divorce by wives is a credible threat to matrilocal

husbands; in fact, the uncle of the wife can demand departure of the husband if he sees him as

a liability in the clan(Phiri, 1983). Because the girls are custodians of a matrilocal’s generational

wealth (Johnson, 2018), matrilocal men might, therefore, earn their in-laws’ approval by using the

FISP to increase investment in girls’ education.

Increasing girls’ education investment in matrilocal households could, on one hand, be through

using part of the additional liquidity from FISP to finance school expenditures for the girls. On the

other hand, parents may wish to ensure that their investment is used efficiently by complementing

the spending with changes in household labour patterns. That is, girls may be relieved of some

household chores so that they can dedicate more time to their schooling. Together, the changes

could improve school performance for the girls, increase the girls’ chances of progressing to upper

classes, and ultimately reduce the school drop out for the girls.

5.4 Data and variable description

5.4.1 Data

The data used in this study is from Malawi’s Integrated Household Panel Survey (IHPS) of 2013.

The IHPS selected 3,246 households from 204 survey enumeration areas capturing all 32 districts

of Malawi in its baseline of 2010. The follow-up wave of 2013 attempted to revisit the baseline

households and also tracked all individuals that moved away or split from the original dwellings.

Because of the newly-formed dwellings, the 2013 wave had 4,000 households formed from the original

3,246. Attrition at household level was 3.78 percent. Only 2,600 farming households were eligible

to participate in FISP, therefore I focus on these households.

The IHPS provides the ideal data for this study for various reasons. The data captures school

drop out, the amount of resources spent per child in school, and the amount of hours that the

child spends on undertaking household chores at an individual level. The gender and age of the

child is also reported. Further, the survey classifies the household in which the child lives as FISP
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beneficiary or not, and clearly identifies the community in which the households resides by kinship.

The IHPS also contains other data that I use as control variables in understanding the relationship

of interest.

5.4.1.1 The outcome variables

The outcome variables used in the study are drop out, expenditure on schooling, and time spent

on fetching water. Drop out is suitable in my setting because it is sensitive to short-term shocks.

Thus, a liquidity shock such as that of receipt of the FISP could immediately prevent drop out if the

reasons for drop out were financial. Investing the liquidity in a child’s schooling could also compel

parents to make complementary changes that allow the child to concentrate on school, in order to

make full use of the spending. An example would be relieving the child from some household chores

such as fetching water, that could interfere with schooling time.

Following Dessy et al. (2020), I adopt the United Nations Educational, Scientific and Cultural

Organization (UNESCO) definition of drop out: someone who leaves school permanently in a given

year and does not return. I limit my analysis to children aged six (the acceptable first-grade starting

age in Malawi primary school) to 18 (the anticipated secondary school finishing age.) I keep only

children that were in school during the baseline survey and trace whether they dropped out by

the end-line. Drop out is therefore captured as a dummy of 1 for those that exited the education

system, and zero otherwise.

The FISP could unlock liquidity, increasing the amount of resources available for household spend-

ing. Child education expenses are a possible beneficiary component within the household budget.

I therefore include expenditures on education for every child as a possible transmission mechanism.

Expenditure is captured as a continuous variable of Malawi Kwacha amounts. I log expenditure

to minimise the impact of outliers. The second possible transmission mechanism that I include is

time spent on domestic chores in the day before the survey interview, proxied by hours of fetching

water per day. The IHPS data also included time spent on fetching firewood that I did not include

here, because very few children were reported to have done any firewood fetching in the last 24

hours, such that my estimation models could not converge to produce results.
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5.4.1.2 The treatment variables

The main treatment variable is a dummy variable, FISP, that indicates whether a household was a

beneficiary of the subsidy program in the most recent agricultural growing season or not. I follow

previous studies (Karamba and Winters, 2015; Harou, 2018) to use FISP receipt as a dummy unlike

the amount of fertiliser applied by a households, because FISP recipients gain liquidity either by

using the fertiliser as intended or by reselling vouchers on the secondary market (Chibwana et al.,

2012)5. The second treatment variable is gender of the sampled child where 1 is assigned to female

gender and 0 is assigned to male gender. The final treatment variable is the kinship. I first categorise

kinship with a dummy where 1 is assigned to matrilineal and 0 is assigned to patrilineal kinship. I

then split matrilineal kinship into a second dummy with 1 assigned to matrilocal settlement and 0

assigned to patrilocal settlement.

5.4.1.3 The control variables

Table 5.1: Means and differences of means for control variables by kinship and FISP participation

(1) (2) (3) (4) (5) (6)
Matrilineal Patrilineal t-test FISP No-FISP t-test

Child age 11.624 11.665 -0.041 11.514 11.788 -0.274∗

Over age 2.390 2.051 0.339∗∗ 2.356 2.320 0.036
Household consumption 746276.014 713542.987 -32733.027 714541.669 781709.212 -67167.542∗∗

Household size 6.682 7.428 - 0.746∗∗∗ 6.710 6.879 -0.169
Youth-dep-ratio 1.445 1.670 -0.225∗∗ 1.425 1.541 -0.116∗∗

Old age-dep-ratio 0.068 0.123 -0.055∗∗ 0.083 0.067 0.015
Age of the head 45.318 45.025 0.292 46.403 43.808 2.595∗∗∗

Edu of the head 6.011 6.904 -0.894∗∗ 5.716 6.731 -1.015∗∗∗

Female head 0.245 0.189 0.056∗ 0.239 0.233 -0.006
Rural resident 0.859 0.732 0.127∗∗∗ 0.900 0.761 0.138∗∗∗

Year 2013 0.473 0.456 0.016 0.415 0.547 -0.132∗∗∗

Obs. 2169 355 2524 1444 1085 2529

Table 5.1 shows control variables used in the study. Column 1 contains means for the full sample

while columns 2 to 4 characterise matrilineal and patrilineal kinships. Columns 5 to 7 summarise

the sample by FISP participation. Age does not differ between matrilineal and patrilineal children,

while FISP children are younger than those from non-FISP households. Matrilineal children are, on

average, too old for their class relative to patrilineal children. There are no statistical differences in

5Moreover, in chapter 4, I have tested both the continuous and dummy treatment in similar equations, and results
were qualitatively the same
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per capita consumption between matrilineal and patrilineal households. FISP homes are relatively

poorer than non-FISP households. Patrilineal and non-FISP households are relatively larger than

matrilineal and FISP ones. Matrilineal homes have low youth and old age dependency ratios, while

FISP households have a low youth dependency ratio. FISP households are headed by older heads

with less education relative to the non-recipient ones. Patrilineal heads are more educated than

matrilineal heads. Female-headed households are fewer than male-headed households, however,

among the few, more are in matrilineal than patrilineal kinship. There are more matrilineal and

FISP households in rural areas relative to patrilineal and non-FISP households.

In Table D.1.3 of Appendix D.1, I split the matrilineal controls into matri- and patri-local settle-

ments. Matrilocal households have a significantly lower per capita consumption relative to patrilocal

households. Further, matrilocal households have smaller households and younger heads in compar-

ison to patrilocal households. Both communities are mostly male-headed, however there are more

female-headed households in matrilocal relative to patrilocal households. In addition, both locali-

ties are predominantly rural, however there are more rural households in patrilocal than matrilocal

communities.

Overall, the characteristics of my sample suggest that matrilineal, particularly matrilocal, house-

holds have a low socioeconomic status and their characteristics resemble those of FISP recipients.

This is expected because matrilocal settlements are dominant in the southern region of Malawi

where poverty is widespread. Considering that my unit of analysis is individual (a child) and the

treatments are at household and community level, I do not expect many individual differences in

the means of the control variables.

5.4.2 Descriptive statistics

Figures 5.1, 5.2 and 5.3 present gender gaps in drop out rates across different ages. I dis-aggregate

the sample by FISP participation (5.1), kinship (5.2), and post-marriage settlement pattern (5.3).

The red lines plot drop out against age for girls, while the blue line shows the plot for boys. The

vertical line is at age 13, which is the anticipated primary school exit-age, assuming that the student

commenced primary school at the Malawian official age of six, and did not repeat a grade. Overall,

older children drop out more than younger ones, and girls have a higher drop out rate than boys.

Liquidity could be a problem especially among children above the expected primary completion
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Figure 5.1: School drop out rate by age, gender, and FISP
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Figure 5.2: School drop out rate by age, gender and Kinship
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age of 13, because secondary school demanded tuition, as of 2013. However, the liquidity is also

necessary for non-tuition expenses such as school uniform, school development fund contributions,

transport to school, and self-boarding expenditures, that apply to both primary and secondary
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Figure 5.3: School drop out rate by age, gender and marital settlement pattern
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education. I also expect drop out to increase after 13, particularly for older girls, possibly because

of teenage pregnancy, and early marriages.

I observe that children from FISP households begin to drop out earlier than age 13, while those from

non-FISP households begin dropping out at age 13. Possibly this is because beneficiary households

are more liquidity-constrained than non-beneficiaries as shown in Table 5.1. Importantly, the

differences in drop out between girls and boys for recipients is relatively smaller after age 13 than

that for non-recipient children. This could suggest that FISP reduces gender gaps in school drop

out. There are no visible differences in drop outs between matrilineal and patrilineal kinships.

Within matrilineal communities, matrilocal and patrilocal children portray similar patterns of drop

out, however the gender gap in drop out that favours boys begins before age 13 in matrilocal

communities, while it only starts after age 13 in patrilocal communities. This could be because

patrilocal households have relatively more income than matrilocal households (as shown in Table

D.1.3 of Appendix D.1) that enables them to keep both girls and boys in school for longer, before

they start making hard choices of sacrificing either gender’s education due to inadequate resources.

In what follows, I further examine differences in drop outs between boys and girls in FISP-receiving

households, and those in non-FISP-receiving households. Considering that the program could
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re-arrange household production and consumption, I further examine whether there are gender

differences in each child’s spending on education, and time use on domestic chores, that I proxy

by number of hours that a child spends on fetching water for their home. The comparison also

distinguishes between children by kinship and post-marriage settlement patterns. These outcomes

could assist in explaining the graphical changes in drop out that are observed in Figure 5.1, 5.2

and 5.3. I compute differences in means and use t-tests to establish their significance.

Table 5.2: Gender differences in non-FISP households by kinship

(1) (2) (3) (4) (5) (6)
Matrilineal Patrilineal

Female Male t-test Female Male t-test
drop out 0.112 0.040 0.072∗∗∗ 0.101 0.047 0.054
Expenditure 3478.000 3028.238 449.762 4602.879 3731.729 871.150
Water(hrs) 0.480 0.153 0.328∗∗∗ 0.383 0.145 0.238∗∗∗

Observations 455 420 875 99 107 206

Source: Author’s own calculation from IHPS

Table 5.3: Gender differences in non-FISP households by settlement

(1) (2) (3) (4) (5) (6)
Matrilocal Patrilocal

Female Male t-test Female Male t-test
drop out 0.130 0.041 0.090∗∗∗ 0.084 0.040 0.044
Expenditure 4083.623 4160.020 -76.397 2544.190 1428.132 1116.058
Water(hrs) 0.485 0.178 0.307∗∗∗ 0.474 0.117 0.357∗∗∗

Observations 276 246 522 179 174 353

Source: Author’s own calculation from IHPS

Table 5.4: Gender differences in FISP households by kinship

(1) (2) (3) (4) (5) (6)
Matrilineal Patrilineal

Female Male t-test Female Male t-test
drop out 0.035 0.026 0.009 0.068 0.040 0.028
Expenditure 1516.026 2057.787 -541.761 1564.459 1096.533 467.926
Water(hrs) 0.428 0.150 0.278∗∗∗ 0.338 0.093 0.245∗∗∗

Observations 650 644 1294 74 75 149

Source: Author’s own calculation from IHPS

Table 5.2 shows differences in outcomes by kinship in households that did not participate in the

FISP program. In matrilineal kinship, drop out rates for girls are significantly higher than for

boys. There are no differences by expenditure on education. Girls work more hours fetching water

compared to boys. Non-FISP households in patrilineal communities exhibit no differences in drop
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Table 5.5: Gender differences in FISP households by settlement

(1) (2) (3) (4) (5) (6)
Matrilocal Patrilocal

Female Male t-test Female Male t-test
drop out 0.040 0.024 0.017 0.024 0.033 -0.008
Expenditure 1744.757 2188.120 -443.362 1019.512 1731.957 -712.444
Water(hrs) 0.409 0.150 0.259∗∗∗ 0.470 0.149 0.320∗∗∗

Observations 445 460 905 205 184 389

Source: Author’s own calculation from IHPS

out, expenditure on education, and time use by gender 6. Table 5.3 presents differences in means of

outcomes within matrilineal settlements. Drop out is significantly higher for girls relative to boys

in non-FISP matrilocal households. There are no expenditure differences and girls continue to work

more hours on fetching water than boys. I see no statistically-significant gender differences in drop

out and expenditure for patrilocal children, while girls work significantly more hours on fetching

water than boys.

Table 5.4 shows gender differences in outcomes by kinship for children from FISP households.

There are no statistical differences in either drop outs or education spending across gender in

both matrilineal and patrilineal kinship. Differences emerge in time use. Girls spend more time on

fetching water relative to boys in both kinships7. All patrilineal households are patrilocal, therefore,

patrilineal means also represent patrilineal-patrilocal children. However, matrilineal households

can be matrilocal or patrilocal. Table 5.5, therefore, splits the matrilineal sample into matrilocal

and patrilocal settlements. I see no gender differences in drop out and education spending in

both settlement types. Girls spend more time on fetching water in both matrilocal and patrilocal

settlements.

The difference in means shows that gender differences in drop out exist and they are prominent

in matrilineality, particularly among households that did not participate in the FISP program.

Therefore, the FISP could be reducing drop out. Furthermore, I do not see gender differences in

child expenditure on education but rather on hours spent fetching water per day, which is just one of

the many household chores. These hours could be indicative of a broader picture of intra-household

gender division of labour among children. Even so, these differences could be considerably biased in

6In Table D.1.2 of Appendix D.1, I also show that within gender, matrilineal and matrilocal boys spend more
hours fetching water than patrilineal and patrilocal boys

7I also found that the average time for fetching water in urban areas is 18 minutes per day for girls and 9 minutes
for boys. In rural areas it is 31 minutes per day for girls, while that of boys is 9 minutes per day
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the absence of controls for other characteristics. Therefore, I use econometric models to empirically

test these relationships.

5.5 Methodology

5.5.1 Empirical strategy

To understand whether FISP reduces or exacerbates gender inequalities in the school drop out

and how kinship traditions mediate these effects, I build econometric models that specify school

drop out as a function of participating in the program. The unit of analysis is individual children.

The FISP is measured at household level, and kinship and post marriage settlement practices are

measured at community level. The empirical functions can be specified as follows:

yijcrt = β1FISPjcrt + β2FISPjcrt × Femaleijcrt + β3Femaleijcrt

+ γ ′zijcrt + λ′xjcrt + δ′ccrt + γr + κt + µi + εijcrt

(5.1)

In Equation 5.1, y captures drop out for a child i in household j that resides in community c

which is in region r, measured at time t. The impact of the FISP on y is measured by β1 and β2.

Particularly, β1 measures the total impact of FISP on boys’ y. β2 captures the impact of FISP on

girls’ y over boys and girls whose households did not receive FISP (relative impact or the deviation

from boys’ total impact of FISP), while β1 + β2 captures the total impact of FISP on girls’ y.

β3 measures the gender difference in drop out in the absence of the FISP 8. Knowing that β3 is

positive in Malawi (girls drop out more than boys as shown by (Chikhungu et al., 2020)), a β2 that

is negative and significant, implies that receipt of the FISP is gender-equalising, as it reduces the

existent female disadvantage in school drop out. However, these relative shifts in drop out should

lead to significant total effects (β1 + β2) for girls to register an overall gain.

z contains two control variables: one is age of the child, and another is whether the child is over-

age9. x contains household levels controls (including a log of household per capita consumption,

household size, youth dependency ratio, old age dependency ratio, age of the household head, the

squared age of the head, education of the head, squared education of the head, gender of the

8In practical terms I shall not show this coefficient because my identification relies on fixed effects methods that
drop time-constant variables such as gender

9I construct over-age as the difference between the class in which a child is, and the class in which a child of their
age is supposed to be

134

Stellenbosch University https://scholar.sun.ac.za



household head). c captures residence of the household (whether they are in a rural or an urban

area). γr represents district fixed effects, κt year fixed effects and µi personal specific fixed effects.

The chapter estimates separate versions of Equation 5.1. The first uses a sample that is limited to

matrilineal kinship while the second uses a patrilineal sample. The matrilineal sample is further

split into matrilocal and patrilocal communities. These specifications enable establishing how the

impact of FISP on gendered school drop out differs by traditional practices.

After establishing the gender impacts, I then use 5.1 to further examine the possible transmission

mechanisms - whether receipt of the FISP reallocates expenditure on education between girls and

boys differently, and whether these variations also exist by time use. I specifically test the impact

of the FISP on education spending for a girl and a boy, and number of hours per day that these

children spend fetching water for their households. Since older children typically require larger

expenditures on education, and perform most tasks at home, I anticipate that the transmission

mechanisms will differ by children’s age. Particularly, age 13 is critical in this case, because it

is the anticipated age for completing primary school in Malawi (Owuor, 2018). Therefore, the

stratification assists in understanding how the effects of the FISP on drop out potentially interact

with exposure to the FPE in Malawi.

Under Malawi’s FPE, which started in 1994, primary school tuition was abolished, and parents had

to only pay non-tuition expenses such as school uniform and transport. However, parents used to

pay secondary school tuition for their children until 2019, when secondary school tuition was also

removed. The data I use in this chapter is from 2010 to 2013, when only primary school abolished

tuition payment. Consequently, liquidity should be a big constraint for the children in secondary

school. Therefore, the impacts of FISP on drop out could be stronger on older children of secondary

school ages. These children are also old enough to be given more household chores. Because the

children who are sent to school due to FISP liquidity should, by implication, be less available at

home, I also anticipate FISP to shock time use for the children who are above 13.

Therefore for the analysis, children who were below age 13 in both waves are represented by primary,

those who moved from below age 13 in wave 1 to above 13 in wave 2 are coined transition, while

those who were above 13 in both waves are in the secondary category. The age stratification helps

me to exclude observations that left the sample in between the waves.
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5.5.2 Functional form

The dependent variables estimated in the study are of two types. The first, drop out, is binary.

Therefore, I estimate the drop out equations as Linear Probability Models (LPMs)10. The LPM

provides control for the correlation between covariates and time invariant unobserved heterogeneity

using Fixed Effects (FEs). To control for heteroskedasticity and serial correlation that are prevalent

in LPMs, I cluster the standard errors at village level, which is also the administrative unit for the

distribution of FISP coupons. The second dependent variables are expenditure on schooling (logged)

and time use, which take on properties of nonlinear corner solutions. A number of households do

not spend on children’s education, or do not use school-going children in domestic chores, but for

those that spend, the distribution is relatively continuous. To circumvent corner solutions, I model

the impact of the FISP on schooling and time use expenditure by the Tobit estimator. A Tobit

model avoids corner solutions by estimating a linear relationship even when there is a left or right

censoring in the dependent variable. It does so by first computing the probability of participation,

and use that probability as a weight in the impact of the treatment, x, on outcome y.

5.5.3 Identification

The main empirical challenge facing most studies measuring the impact of the FISP on various

outcomes is that selection into the program is non-random. It is well documented that the FISP

selection criteria are poorly defined, which has led to non-poor and less-vulnerable households

being included among selected households. Availing for the FISP could therefore be subject to

other attributes that are non-observable to the researcher and bias Ordinary Least Squares (OLS)

estimates. Ricker-Gilbert (2013) identifies the relationship to the village head or a member of VDC,

farming ability, risk aversion and motivation as important determinants of FISP participation, that

are not observable to the data I use. However, these attributes are persistent over short periods of

time, and my sample also covers only three years. Therefore, I use the fixed effects (FE) models

for the binary outcomes and the Correlated Random Effects models with Mundlak means for the

Tobit models (for more details see Mundlak (1978) and Chamberlain (1984)). These two methods

remove time invariant unobserved bias in similar ways: they demean the variables of interest such

that the observed effects of FISP β1 and β2 in equation 5.1 are the short-run impact of entry or

exit into FISP receipt on school drop out. I am able to use these models because FISP had enough

10For my choice of LPM over alternative models like logit or probit, please see chapter 4’s functional form discussion
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variation between the two waves: 80 percent of the households were non-participants in both waves,

60 percent were participants in both waves, 20 percent joined, while 41 percent left the program

between the two waves.

In addition to the FE models, I deal with any remaining source of observable bias, by re-weighting

Equation 5.1 with Inverse Probability Weights (IPW) of FISP participation. The first stage of

IPW involves estimating a probit model of FISP participation. I use Government guidelines and

literature provided determinants of FISP selection as the independent variables. The estimations are

implemented on baseline (2010) data to capture the prior characteristics. Table D.2.4 of Appendix

D.2 presents factors that determine FISP participation. I used the estimates to generate propensity

scores of program participation. Households that received FISP are weighted by one, while those

that did not recieve that FISP are weighted by 1
1−pi,j,c,r,t

. The re-weighting is to make the treated

and control groups resemble each other in terms of observable attributes (for a detailed discussion

of IPW see Hirano and Imbens (2001)).

Figure 5.4 shows how propensity scores of FISP participation are spread between program ben-

eficiaries and non-beneficiaries. The upper panel displays treatment and control groups before

weighting, while the bottom panel shows the two after weighting with the IPW. Most observations

are in the region of common support. However, their means are still apart, such that some degree

of bias still remains. After weighting, the distribution shown in the bottom panel shows that the

treated and control groups resemble each other. Therefore, weighting Equation 5.1 using the IPW

reduces observable bias.
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Figure 5.4: Kernel density distribution of propensity scores of FISP and non-FISP households
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5.6 Results

Table 5.6: The effects of FISP on school drop out, school expenditures and hours of fetching water

(1) (2) (3) (4) (5) (6)
Kinship Matrilineal Matrilocal

Matrilineal Patrilineal Matrilocal Patrilocal Mechanisms
drop out drop out drop out drop out Expenditure Water hours

FISP 0.002 0.009 -0.020 0.028 0.164 0.069
(0.019) (0.042) (0.030) (0.023) (0.425) (0.080)

FISP×Girl -0.107∗∗∗ -0.027 -0.109∗∗ -0.083 1.205∗∗ -0.168∗

(0.032) (0.075) (0.046) (0.043) (0.582) (0.093)

Individual FE Y Y Y Y Y Y
Mundlak controls N N N N Y Y
District FE Y Y Y Y Y Y
Region FE Y Y Y Y Y Y
Other controls Y Y Y Y Y Y

Observations 2157 353 1416 741 1416 1416

P: β̂FISP + β̂FISP×F = 0 0.000 0.814 0.000 0.118 0.001 0.090

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Dropout is a binary variable indicating whether a child observed in school in 2010 permanently left by 2013, Expenditure
is the logged expenditure in Malawi Kwacha on a child in the most recent academic year with zeroes replaced by 1,
Water − hours is the number of hours that a child spent drawing water in the day before the survey interview was
conducted. Matrilineal(Patrilineal) is where the household in which the child lives is in a Matrilineal(Patrilineal),
Matrilocal(Patrilocal) is where the community practices Matrilocal(Patrilocal) post-marriage settlements.
Standard errors are clustered by enumerator area and displayed in parentheses. The sample is limited to farming households
in rural areas. Estimates are re-weighted using inverse propensity scores of FISP participation. Control variables include Age
of the child; household percepita consumption; household youth dependent ratio; household old age dependent level; age of
household head; squared age of the head; education of the head;squared education of the head; whether the household is female
headed; whether the household lives in rural area; and time year dummy
Source: Own calculations using IHPS 2010-2013 data

Table 5.6 presents results on the impact of FISP on school drop out between girls and boys, and

the possible transmission mechanisms that drive the results. The table shows only the treatments

of interest, and the full details including coefficients of control variables are included in Table ??

of Appendix D.3. Column 1 of table 5.6 shows results for matrilocal communities. The main

coefficient, which measures the total effects of FISP on boys’ drop out (because I include the

interaction between FISP and girls in the equation) shows that FISP does not change males’ school

drop out. However, the interaction term reveals that FISP reduces girls drop out by 11 percent in

the recipient households. The test for joint significance, β̂FISP + β̂FISP×F = 0, confirms that total

effect of FISP on girls’ drop out is significant. Column 2 shows that the program has no impact in

patrilineal communities.

Columns 3 and 4 of Table 5.6 splits the matrilineal sample into matrilocal and patrilocal commu-

nities respectively, to further understand the matrilineal settlement in which the gender differences

in school drop out due to FISP operate. Column 3 shows that in FISP households, the FISP
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does not affect boys’ drop out, while it reduces drop out for girls by 11 percent. The joint test,

β̂FISP + β̂FISP×F = 0, confirms that the aggregate effect of FISP on girls’ drop out is significant.

Column 4 shows that the FISP does not reduce drop out in patrilocal communities. In Table D.3.7

of Appendix D.3 I estimate models that interact FISP, girls and matrilocal dummy to measure to

direct impacts of the program on drop out of girls and boys, within the settlements. The results

remain consistent with what we find here: a joint test of significance (P: FISP + FISP× Matrilocal

+ FISP× Girls + FISP× Girls× Matrilocal=0) reveals that FISP reduces drop out only among

girls of matrilocal settlements. Further, a split by ages reveals that the impacts are pronounced

among older children (above 13 in both waves).

Columns 5 and 6 explore the possible transmission mechanisms for the impact of FISP on school

drop out. Having shown that the effects of FISP on drop out are driven by matrilocal communities,

I limit the sample for the transmission mechanisms to matrilocal children. Column 5 shows that

FISP has no aggregate effects on boys’ schooling expenditures. However, the expenditure for girls

increases by 121 percent in FISP households. The test for joint significance, β̂FISP + β̂FISP×F = 0,

confirms a significant increase (a stronger effect - at 1 percent level of significance) in the expenditure

on girls’ schooling. Column 6 shows that FISP does not affect the hours in a day that boys spend

fetching water for their households. However, the program reduces the girls’ disadvantage. It

reduces the total time that girls spend in fetching water for their households by 16.8 percent. The

test for joint significance, β̂FISP + β̂FISP×F = 0, confirms that the total effects of FISP on hours

that girls spend on fetching water for their households is statistically significant.

Table 5.7 presents results for the dis-aggregation of the transmission mechanism by age. Again,

the full details including coefficients of control variables for the table are included in Table D.3.6 of

Appendix D.3. Columns 1 and 2 show that FISP does not affect expenditure on education among

the primary and transition age groups. Column 3 shows that even though the FISP does not change

the expenditure on boys (the main FISP coefficient) and the relative advantage of girls in FISP

households over boys and girls in non-FISP households (FISP×Girls), the test for joint significance

shows that the program’s total effects on expenditure for girls in secondary school is significant (at

1 percent level of significance).

Column 4 of 5.7 shows that the FISP does not affect the amount of time spent in fetching water

among the primary group for both girls and boys. Column 5 reveals that the program does not
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Table 5.7: The matrilocal effects of FISP on education spending and time use by age

(1) (2) (3) (4) (5) (6)
Expenditure Water hours

Primary Transition Secondary Primary Transition Secondary

FISP 0.055 0.073 1.998 0.001 0.169 0.242∗

(0.380) (0.904) (1.841) (0.101) (0.150) (0.133)
FISP×Female 0.332 1.236 2.652 -0.032 -0.424∗∗ -0.364∗∗

(0.583) (1.215) (2.301) (0.111) (0.193) (0.172)

Individual FE Y Y Y Y Y Y
Mundlak controls Y Y Y Y Y Y
District FE Y Y Y Y Y Y
Region FE Y Y Y Y Y Y
Other controls Y Y Y Y Y Y

Observations 790 414 212 790 412 211

P: β̂F + β̂F×F = 0 0.401 0.114 0.000 0.633 0.054 0.218

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Expenditure is the logged expenditure in Malawi Kwacha on a child in the most recent academic year with zeroes replaced by
1, Waterhours is the number of hours that a child spent drawing water in the day before the survey interview was conducted.
Primary is where the child was aged between 6 to 13 in both waves of the survey, Transition is where the child was below 13
in wave 1 and above 13 in wave 2 and Secondary is where the child was above 13 in both waves.
Standard errors are clustered by enumerator area and displayed in parentheses. The sample is limited to farming households
in rural matrilocal areas. Estimates are re-weighted using inverse propensity scores of FISP participation. Control variables
include Age of the child; household percapita consumption ; household youth dependent ratio; household old age dependent level;
age of household head; squared age of the head; education of the head;squared education of the head; whether the household is
female headed; whether the household lives in rural area; and time year dummy
Source: Own calculations using IHPS 2010-2013 data

affect hours spent by boys of transitioning age. It however reduces the girls’ disadvantage. The

time that girls of transitioning age spend in fetching water for their households reduces by 42

percent. The test for joint significance confirms this result. Column 6 shows that the total effects

of FISP on time spent fetching water by boys in the secondary age increases by 24.2 percent. Girls

experience a reduction in their relative disadvantage in the time spent on fetching water. However,

the aggregate effect of FISP on hours spent on fetching water for girls of secondary school age

is null. Therefore, the program does not affect secondary school girls’ time use. Combining the

transition and secondary results, FISP shifts the time use burden from girls in transitioning age to

boys of secondary age.

5.7 Discussion

Much of the research on gender gaps in educational attainment has focused on the impact of policies

on schooling equity. Less is devoted to examining the mediating role of contextual factors on the
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impact of welfare policies on equitable access to education across genders. In Malawi, a large

number of households receive farm input subsidy vouchers that increase household food security

and disposable income. Moreover, opposing kinship practices in the country that value girls and

boys differently, co-exist. My findings suggest that Malawian girls in households that receive farm

input subsidy vouchers and are living in matrilineal kinship areas experience a reduction in school

drop out, while boys do not obtain similar gains. The results are limited to matrilocal communities.

An increase in expenditure on the girls’ schooling is found as the main mechanism through which

the subsidy reduces the girls’ drop out. A reduction in the time dedicated by the girls to domestic

chores and an increase in the time for boys performing the same chores, is another supporting

channel for the impacts of FISP in drop out.

Departing from a Malawian baseline of overall high school drop out among girls (Chikhungu et al.,

2020), these results suggest that the FISP program reduces girls’ education disadvantage in matrilo-

cal communities. This is likely because matrilocal girls are more valued by their kinship, for being

custodians of generation wealth, as inheritance transfers from mother to daughter (Berge et al.,

2014). Furthermore, matrilineal parents more likely invest in girls as a form of old age insurance.

This is because matrilineal women, particularly of matrilocal communities, reside in their natal

village upon marriage, and take care of their parents in their old age (Johnson, 2018). It has been

shown that in cases where parents have a guaranteed future alternative source of income such as

pension, gender differences in children’s investment decline (Bau, 2019). Parents receiving FISP in

Malawi are farmers who are not formally employed and will not have access to a pension in the

future. Therefore, matrilocal parents invest part of the proceeds from FISP in girls’ education as

a safety net. The safety net is more important particularly for matrilocal husbands, because these

men have no land to invest and rely on for future survival.

Parents also view investment in girls’ education in matrilocal communities as not only important

for the care they will receive in future, but also for the benefit of the girls’ marital welfare. This is

important because divorce rates are high in matrilineal kinship, especially in the southern region

of the country, which is predominantly matrilocal (Kohler et al., 2021; Chae, 2016). Johnson

(2018) finds that matrilineal parents increase investment in girls’ education to enable daughters

to enter marriage with better partners, potentially preventing divorce. Arguably, educated women

are more empowered and depend less on their husbands for financial support. Furthermore, their
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income contribution could relieve pressure off household resources, preventing conflicts that are

motivated by competing financial interests. In addition, education increases outside options for the

girls, which earns them respect and better treatment from their husbands (Boertien and Härkönen,

2018; Walther, 2017). These factors could also reduce women’s destitution when divorce takes

place.

On the contrary, divorce rates are relatively low in patrilocal communities (Walther, 2017), in

comparison to matrilocal communities Johnson (2018). Therefore, the result that the impact of

the FISP is absent in patrilocal communities could possibly emerge because there is no need to

invest in girls’ education for better marriage. Furthermore, husbands who make most decisions

inside households, have a weak connection with their children in patrilocal areas (Kishindo, 2011).

The children are mostly identified with their maternal clan’s community (Phiri, 1983; Walther,

2017). Therefore, patrilocal husbands likely have less interest in their children, let alone the zeal

to reduce gender differences in education. Nevertheless, patrilocal husbands are more empowered

than matrilocals marital immigrants (Kishindo, 2010). This is because matrilocal husbands face

an additional constraint - they live in the village of their wives, under the overall command of the

maternal uncle of the wives (Johnson, 2018). Therefore, matrilocal men would possibly support

kinship preferences, such as those of educating girls, to maintain a good relationship with their

in-laws. Their patrilocal counterparts are at liberty to not use the FISP in a similar manner.

In light of the evidence suggesting that school drop out is non-responsive to FISP receipt in patri-

lineal areas, my results highlight that the program supports the status quo - low girls’ education,

in cases where men are fully empowered and benefit less from the raising of girls (Walther, 2017).

Arguably, patrilineal fathers are unwilling to use the additional resources and bargain from the

FISP to reduce the high girls’ drop out. In fact, these men would be less concerned if girls drop out

of school and marry early, because doing so minimises the need for parental investment in women,

who are not available in the community to take care of their parents in the parents’ old age. More-

over Baruwa et al. (2021) reveal that northern Malawi, a region that is predominantly patrilineal,

and practices patrilocal settlement customs, has the highest child marriages in the country relative

to the matrilineal central and southern regions.

The impacts of FISP on school drop out in matrilocal communities are found to be transmitted

strongly (1 percent level of significance), through the increase in girls’ expenditure on schooling for

143

Stellenbosch University https://scholar.sun.ac.za



older girls of secondary school ages, but not for the primary school and transitioning ages. This

confirms Kayange (2020) and Mlangeni and Chiotha (2015) that the cost of educating older girls is

relatively higher than that of younger girls in Malawi, because parents need to consider other factors

including boarding facilities to accommodate girls closer to schools, or alternatively transport, to

prevent them from risks such as sexual malpractices (Grant, 2012). Therefore, parents that receive

FISP and have older girls of secondary school age, are more likely to spend more on girls’ schooling

to protect and ensure the success of their daughters. This result also disentangles the effects

of FISP and FPE. While FPE increased access to education at primary school level, secondary

schools remained inaccessible due to tuition and high non-tuition costs. Possibly, resources from

FISP improved access to secondary school through tuition payments, and the FISP also improved

the quality of education by financing non-tuition expenses, for matrilocal girls.

Not only are matrilocal parents increasing spending on girls to reduce drop out, but they are also

rearranging labour patterns inside households. Even though the impact of this mechanism is weaker

(10 percent level of significance) than the expenditure effect (1 percent level of significance), it is

likely a complement to the high expenditures that parents are making on these older girls. That

is, the parents relieve some household labour from the girls so that the girls can have more time

to concentrate on schooling, thus ensuring effective use of the invested expenditures on the girls’

education. Time use change only happens for girls in transition but not for girls of secondary

school age, likely because most of the girls who are of secondary school age in both waves might

have already left home to stay close to school, thus were unavailable for the housework. This is

unlike the girls in the transitional group, who might have been available to do more housework, for

the closest period before transition. The boys who were of secondary school age in both waves and

are taking up the job left by girls, may have already exited school.

The negative relationship between FISP and matrilocal girls’ school drop out should also be under-

stood within the context of the impacts that the FISP has on household welfare. Particularly, In

chapter 2, I show that FISP associates with increased maize productivity in the southern region,

which is predominantly matrilocal. Therefore, with or without maize marketing FISP increases

availability of food inside recipient households in matrilocal settlement patterns. These FISP house-

holds could therefore save income on food purchases (Sibande et al., 2017). Moreover, subsidising

fertiliser allows recipients to save income that was previously used to purchase commercial fertiliser

144

Stellenbosch University https://scholar.sun.ac.za



(Ricker-Gilbert and Jayne, 2017). The liquidity from both food production and fertiliser savings are

likely used to finance children’s education, and particularly to finance girls’ education, in matrilocal

communities where traditional values and incentives compel caregivers to favour investment in girls.

An increase in the value of the FISP vouchers over time, for instance as happened between 2010

and 2013, could therefore associate with a larger reduction in school drop out in 2013 compared to

2010 (I show these differences over time in Table ?? of Appendix D.3.

5.8 Conclusion

This chapter provides evidence that general welfare programs can have positive unintended con-

sequences for development outcomes, far beyond their original design, if mediated by the right

contextual factors. It has specifically shown that farm input subsidies lead to a reduction in girls’

school drop out in a country where girls’ school drop out is higher than that of boys’, when me-

diated by the matrilineal kinship traditions within matrilocal communities. The chapter applied

fixed effects models to Malawian panel data obtained from children of the ages 6 to 18.

The results revealed that farm input subsidies reduce drop out for girls in areas where, upon

marriage, women co-reside with their parents in the natal community, and inherit family wealth.

Living in the birth community allows women to help their parents when the parents reach old

age. Therefore, the girls are an old age insurance for the parents in matrilocal communities (Bau,

2019). Further, matrilocal communities experience high divorce rates which compel parents to

educate girls so that they find better partners, allowing for longer-lasting marriages, and reduce

destitution, should divorce happen. Even though the subsidy empowers male recipients (as shown

in chapter 4), who benefit less from the matrilocal practices, they use the additional bargaining

power to educate girls.

Examining possible transmission mechanisms, I show that expenditure on education for matrilocal

girls increases due to the FISP, and girls reduce their hours spent on household chores. These

changes are observed in age groups that could no longer access Free Primary Education. Therefore,

continuing with school after the FPE adds a cash burden to the households. Men use the FISP

to help their daughters who are in secondary school with the much-needed liquidity, and allow the

girls to spend less time on chores, possibly to allow the girls to concentrate on schooling. Therefore,

the resource investment and the free time from relieved household chores complement each other
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to improve the girls’ chances of succeeding in school.

My findings therefore, suggest that school drop out for girls, which is higher overall than for boys

in most poor countries, is likely to reduce in cases where a resource transfer to a household meets

traditional practices that compel its holders to use their improved liquidity position and increased

bargaining power to educate girls. Otherwise, school drop out that favours boys is likely to persist

in alternative environments, unless countries enact policies that reduce the opportunity cost of

educating girls. Extending free education beyond primary school could ensure such gender equity

in education.

In contexts where gender inequity persists due to parental old age reliance on boys, it could be

suggested that countries adopt both a liquidity program like FISP, and institutional changes that

channel households towards reducing gender differences in education investment. These could

include introducing public pension plans and programs that support savings for old age survival,

to reduce parental dependence on children of a specific gender as old-age insurance.
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CHAPTER 6

CONCLUSION

6.1 Introduction

Women and children remain the two most vulnerable groups in Sub-Saharan Africa, despite women’s

leading role in the region’s food production, and the vital role that women play in childcare. Women

remain vulnerable, which also limits the amount and quality of care that they provide to children,

due to limited access to agricultural production capital. Limited land rights is one constraint to

agricultural production capital accumulation, while poor access to farm inputs is an additional

constraint. Farm Input Subsidies had been touted as a remedy to poverty in SSA by sustaining

food security. One might expect the subsidies to benefit vulnerable groups - women and children

- because the subsidies target food production, and women dominate in their time contribution to

this activity. Children would be expected to benefit from the subsidies because overall household

liquidity rises. By analysing Malawian micro-survey data using quantitative methods, I have shown

how farm input subsidies impact women’s and children’s well-being within households.

6.2 Results summary

In the second chapter, I provided context for the other three that followed. I showed that the

Malawian FISP associated with improved maize yields only when it was targeted primarily towards

poor regions that had less land under maize cultivation, and predominantly practiced matrilocal

marriage settlement. The FISP did not associate with maize yields in wealthier regions that had a

lot of land under maize cultivation, and were predominantly patrilocal. Results from the chapter

contribute to the standing question around which factors increased total maize production in the

earlier years of the program.

I do not examine whether the FISP is associated with biased household reports of total area under

maize cultivation. However, using data that is free from strategic human error, I have shown that

the positive relationship between the FISP and total maize production resulted from increased

yields only among the poor. It is, therefore, more likely that the increase in total maize production

observed in other studies among the wealthier came through expanding the extent of land under

maize cultivation. In particular, these new expansion plots might have even been at the expense of
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limited yields, as previous studies have shown (Mason and Smale, 2013; Hunga and Culas, 2019).

In the third chapter I examined whether the FISP improved children’s long-term growth during

their earliest years by leveraging the increased total maize output. I found that the FISP increased

height-for-age amongst children under the age of five, but conditional on the availability of good

quality health care to mothers during pregnancy. I further showed that these complementary effects

of the FISP on long-term nutrition are sustained for the children above the age of three only when

accompanied by children’s participation in a community nutrition program. These positive effects

of the FISP on long-term nutrition contrast with the results of previous evaluations. Harou (2018)

and Karamba (2013) find that the FISP only improves short-term nutrition. My results suggest

that the FISP improved long-run nutrition by leveraging good quality healthcare.

In the fourth chapter, I examined whether women (rather than men) make decisions regarding the

additional household income derived from the FISP. The results were heterogeneous across marital

settlement traditions - the first is where, upon marriage, women reside in their natal home, and

own land which is de facto controlled by their maternal uncle. The second tradition is where men

reside in their natal homes, and own and control land. Particularly in matrilocal communities, the

FISP shifted decision-making on income from maize sales from wives to husbands. The gain in

husbands’ decision-making power was even greater than the loss in the decision-making power for

wives, suggesting that maternal uncles lost decision-making power over farm outputs to their in-law

nephew. In matrilocal communities, the FISP therefore changed the nature of gender inequality in

communities but did not reduce it.

Despite the expectation that women in matrilocal communities should have greater de jure control

over land as a production input, the bargaining power of extended family members erodes their

decision-making power over outputs (Walther, 2018). Even when the FISP gives more direct com-

mand over inputs to nuclear households rather than to extended families (as the FISP holders are

the nuclear households’ husbands), women still have low command over outputs. Instead of women

benefiting, bargaining power is transferred from their kinship networks to their husbands. Male

household heads in matrilocal communities are emancipated from their relative disadvantage of not

owning land, compared to men in patrilocal communities who own land.

I found no changes in decision-making over maize sales in patrilocal communities. Because hus-

bands dominate decision-making in patrilocal relative to matrilocal communities, the FISP therefore
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maintained the status quo in patrilocal regions. However, unlike women in matrilocal communities,

women in patrilocal communities benefited through reduced participation in ganyu work - a pre-

carious form of informal labour. This is likely because patrilocal men may be more caring towards

their wives, because the wives do not compete with their husbands for control of land and farm

produce, as is the case with men in matrilocal settlements. Moreover, patrilocal traditions create

strong ties between women and their husbands, and weak ties between women and their extended

family (Johnson, 2018), the opposite of matrilocal traditions. Hence, husbands in patrilocal com-

munities also do not compete for agency over farm outputs with their in-laws, as is the case for

husbands in matrilocal communities.

In the final paper, I examined whether the neutral to negative impact of the FISP on women’s

agency leads to losses for children, who are typically cared for by women. I found results that

were heterogeneous across kinship traditions. Particularly, the FISP reduced girls’ school drop out

(without affecting boys’ drop out) in matrilocal communities, while it did not change school drop

out for girls in patrilocal communities of either matrilineal or patrilineal kinship. I further showed

that parents in matrilocal communities increased their expenditure on girls’ education more so than

what they spent on boys’ education. Further, matrilocal communities’ girls were allowed to reduce

the amount of time they spent on fetching water for their households. Resting girls from household

chores, arguably, enabled the girls to concentrate on school.

Because matrilocal women reside in their natal community after marriage, they take care of their

parents in their old age. Investing in girls’ education is therefore important for parents in these

communities. Girls’ education is even more relevant to husbands in these communities than to

their wives, because husbands do not own land. Thus, investment in girls’ education essentially

represents a form of old age insurance for their fathers. This explains why they commit to keep

matrilocal girls in school by using resources gained from the FISP. Therefore, women’s loss in

decision-making power (as found in chapter 4) did not disadvantage all children. The constraints

introduced by matrilocal settlement decisions were an invisible hand that directed husbands to use

the additional household income from the FISP for the benefit of younger women who are still in

school.
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6.3 Conclusions and policy

Based on the findings from the thesis, I conclude that the FISP impacted women and children

differently, based on their immediate residential and cultural context. The FISP increased long-

term growth in children conditional on complementary health interventions. Though my thesis did

not examine the heterogeneous effects of the FISP on long-term growth along Malawian regions, it

is more likely that the benefits were greater in the southern region, where the true positive effects

of the program on productivity were limited to. This evidence concurs with Mwale et al. (2021a)’s

findings that marginal welfare improvements due to the FISP are higher among vulnerable farmers

relative to wealthier farmers .

These results could also suggest that poorly-targeted large-scale input programs are inefficient.

Yields only improved significantly when the program was targeted towards poor farmers. But

current agricultural policy in Malawi aims to give universal access to farm inputs. Particularly,

since 2020, the GoM has expanded the FISP to be universal under the new umbrella of ”Affordable

Inputs Program (AIP)” (Malawi Anti-Corruption Bureau, 2021). The AIP may reintroduce the

inefficiencies that were noticeable in wealthier regions. Moreover, the most recent experience also

shows that universal subsidies are difficult to manage. For instance, in 2021, in the early stages of

the AIP, GoM announced its intention to reduce the number of beneficiaries because of the rising

cost of fertiliser and an exorbitant cost of distributing the inputs across the country 1.

Targeted farm input subsidies are therefore more likely to have positive impacts than their universal

alternatives. Nevertheless, targeted subsidy programs should be designed to exclude wealthier

farmers who crowd out market inputs without significant gains in productivity (Ricker-Gilbert and

Jayne, 2017). Rather, relatively poor small-scale farmers should be targeted, as they are known

to improve their yields with the subsidised inputs. Even if subsidies are better targeted, child

growth will only improve if agricultural and health policies are coordinated. The health policy

should catalyse the positive effects of liquidity from the FISP. Introducing more nutrition-sensitive

and enhancing programs (such as the FANC and community-based child nutrition programs) at all

stages of child development can complement the positive effects of the FISP.

The proposed policy focuses on child development at all stages, and supports ”the ecological ap-

proach to provision of care and services for children” (Tomlinson et al., 2021). The approach reveals

1https://malawi24.com/2021/07/23/over-one-million-farmers-removed-from-aip-beneficiary-list/
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that both proximal factors such as the welfare conditions of caregivers, and the indirect factors, such

as high quality community health care, need policy support for child growth to improve (Tomlinson

et al., 2021). Moreover, the interventions should be maintained throughout the course of life from

infancy to adolescence (Behrman, 2020; Bailey et al., 2017). Early gains in child nutrition must be

supplemented by an enabling environment throughout childhood to ensure that early investments

do not wane (Mohammed et al., 2019; Tanner et al., 2015).

Concerning the impacts of FISP on gender inequality, it is apparent that women do not control

the resources that are derived from receiving the FISP. The shifts in their well-being due to the

FISP therefore reflect the reactive role that women’s welfare adopts against pro-active changes in

men’s autonomy and decisions. This is not surprising. The FISP provides vouchers mainly to male

household heads, and empowers them over women, in a context where patriarchal decisions already

dominate (Djurfeldt et al., 2018).

Because the FISP was not designed to reduce gender inequality, such outcomes illuminate the

unintended effects of a general welfare program on gender inequality. Such impacts on gender

inequality were also found in India (Camilletti, 2020), where a rural employment program increased

household welfare, and went further to disproportionately improve older women’s employment

participation. However, the same program negatively affected schooling for older girls, because

participants’ caregivers left unpaid homework to older girls, while older women participated in the

employment outside homes (Camilletti, 2020).

Reasonable efforts should therefore be invested in understanding the context of gender inequality

even when designing or improving generic programs like the FISP. This is important because in most

SSA countries where FISP programs are implemented, gender inequality that favours men remains

high (Adesina, 2016). Most importantly, the traditional customs prevailing in areas where women

live should guide the design of welfare policies to avoid worsening gender inequality in the SSA.

Even when the program aims specifically to reduce gender inequality, understanding of women’s

constraints remains key. This allows establishing strategies that are tailored around conditions

under which women benefit, within the existing traditions.

As I show in this thesis, the subsidies reduce older women’s decision-making power in matrilocal

communities, while reducing school drop out among younger women in the same communities.

Further, the FISP is protecting older women from ganyu labour only in patrilocal communities. To
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improve women’s command over resources, especially in areas where programs like the FISP fail,

direct cash transfers to the women could be an alternative to improve their agency, as shown in

South Africa and Brazil (Hunter et al., 2021), and Pakistan (Waqas and Awan, 2019).

Would adding a gender-based focus to recipient criteria of programs like the FISP improve the

bargaining power of dis-empowered women reduce women’s participation in the precarious ganyu,

and reduce girls’ school dropout, across both matrilocal and patrilocal communities? Although

my results do not give a conclusive verdict on this scenario, the impacts measured do provide a

good exploratory basis for future policy design. In particular, the results seem to encourage policy

projects that provide different forms of welfare assistance to rural communities based on their

prevailing kinship and post-marital settlement arrangements.

Therefore, if gender- and age-specific objectives are to be achieved, then matrilocal and patrilocal

women may need to be targeted differently. While these are unlikely direct targets of a household

welfare program like the FISP, the positive and negative unintended household consequences of the

FISP generate real outcomes for households. These outcomes should be considered when designing

the strategy and tools of household welfare-enhancing programs like the FISP.

Urbanisation, which gives rise to neo-local settlements, where land belongs to both men and women

(Berge et al., 2014), could be another solution for women’s low decision-making over income derived

from agriculture. This is because land ownership and control is detached from post-marriage set-

tlements in neo-local communities (Olatunbosun Benjamin, 2020). Nevertheless, most low-income

countries, for instance Malawi, are urbanising very slowly (The World Bank, 2017). Slow urban-

isation also hinders growth of neo-local settlements. Moreover, urban poverty remains high, such

that most Malawians prefer staying in the rural areas (Riley, 2014; Lewin et al., 2012).

Another potential opportunity for women’s rights to land arose through a Land Act that Malawi

introduced in 2016. Through this Act, Malawians who are mostly smallholder farmers residing

on customary land in rural areas, should be able to own land through formal titling (Bae, 2021).

Titling would reinforce ownership of land, and more likely benefit women whose rights to land had

been limited in either kinship and post-marriage settlements. Still, Malawian women dedicate more

labour hours in agriculture than men, and their lack of control for non-labour production inputs

could be limiting overall agricultural productivity. Arguably, De-facto land ownership due to the

Act, and the FISP that is targeted at women would likely increase women’s labour productivity
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and, ultimately, women’s intra-household bargaining power. Because my thesis reveals that lack of

ownership to land limits women’s decision-making, the 2016 Act, if well-reinforced, could therefore

empower women.

6.4 Study limitations and areas for future research

While I provide compelling evidence about the impact of the FISP on women’s and children’s well-

being, my study faced some limitations that I propose as areas for future research. Firstly, the FISP

I study here has been targeted since inception in 2006 through to 2019. Because of the specific

targeting, the FISP created incentives for misreporting that led to distortion of evaluations, as I

have shown in the thesis. The successor program, AIP, could remove incentives for misreporting

because it is intended to be universal. Consequently, the impacts of the FISP on women and children

can be more accurately measured even with survey data. However, the expansion of beneficiaries

that comes with the AIP could amplify the positive and negative impacts observed under the FISP

in this thesis. While I hypothesise a nation-wide further improvement in long-term child nutrition

under AIP, unfortunately, the aggregate command over income for women could further deteriorate

due to the AIP. However, Malawi only conducts the IHS surveys that this literature uses, every

three years. Thus, the next IHS survey will only commence in 2022. Future research should,

therefore, revisit the relationships and update the lessons on the topic.

Secondly, targeting subsidies towards women could be thought of as a remedy to improving women’s

command over income. However, there are also questions about whether subsidised agricultural

inputs are necessarily the best way to improve women’s agency in these contexts. While one could

expect changes in inputs to alter decision-making patterns within households, my thesis shows that

prevailing customs limit how this can promote gender equality. A core constraint in Malawi is

the poor recognition and enforcement of individual land rights, which can facilitate control over

outputs. Especially in matrilocal communities, where women should de jure have greater decision-

making power over the use of land, interventions to improve these rights may change the gender

inequality I have documented. My thesis did not measure the role that the 2016 Land Act, which

was intended to reinforce individual smallholder land rights, could have had on women.

However, there is a reported gap between the legislation and its enforcement. For instance, in a

district within the patrilineal northern region of Malawi, where only men own land, a land-titling
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project was stopped due to protests against the registration of land in women’s names (Harris and

Chilonga, 2020). Perhaps, the Act faced favourable reception in matrilineal areas where women

already own land (Lovo, 2016), as opposed to matrilineal areas where the women do not traditionally

own land. If the 2016 legislation was effective, women, especially those in matrilocal communities,

would be in a better position to assert their land rights and therefore agency over productive inputs

vis-à-vis their extended families and husbands. The de facto position of women may therefore

remain unchanged in response.

Future research would have to first quantitatively assess whether existing legislation has had any

intended effects, and then determine how local and national policy processes can facilitate the

intended effects. In addition, there is need to investigate whether vulnerable groups, especially

women and the youth, know the possibility and process of registering land in their own name,

and whether the costs associated with land titling are a barrier to women’s and youth’s legal land

ownership. Furthermore, because the Act is in English (Bae, 2021), not in local language, there

is need to investigate whether women’s and youth’s literacy levels are an additional barrier to

land titling. Furthermore, research needs to investigate whether, with or without these potential

barriers, the 2016 Land act has improved women’s command over land and non-land production

inputs, and their decision-making over outputs. The complementary role of other channels outside

of formal land rights, such as better quality education, on women’s and youth’s empowerment,

should also be investigated.

Finally, as I have shown that the FISP reduces the education gap between boys and girls by reducing

drop out amongst secondary school-aged girls due to its liquidity, it is possible that a complete

abolition of secondary school tuition fees that the GoM effected in 2019 (Chikhungu et al., 2020)

reduced the gender inequality substantially. My current data did not yet include information on

students of the 2019 cohort. A revaluation of the impacts of the FISP on school drop out for girls

under the free secondary school tuition fees era, could assist in disentangling the effects of the FISP

on girls’ education from those of free secondary education.

Such results would also assist in highlighting whether direct subsidies to schools, or subsidies to

households, are more effective at reducing gender inequality in education. Moreover, because the

resources that the free education policy mobilises do not flow to households directly, the policy’s

impact could be less sensitive to kinship traditions, which allocate resources between boys and girls
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differently. Such results are key in understanding whether kinship traditions would continue to

limit female education, especially in patrilocal communities where drop out is non-responsive to

welfare policies like the Malawi Farm Input Subsidy Program.

6.5 Final remarks

In this thesis I have shown that farm input subsidies benefit children through improved long-

term nutrition and reduce gender inequality in education only among children. However, women’s

decision-making power over income derived from the sale of produce does not improve when house-

holds receive the FISP. In fact, in settings where men have low control over land, they are using

the FISP to counter-balance their agency disadvantage by retrieving decision-making power from

the women and their extended family. Reducing gender inequality between women and men by

providing the FISP to women, is unlikely to be a solution, unless land rights for women are en-

forced. Enforcing land rights for women also seems difficult unless the current land ownership and

control patterns that are guided by kinship practices, evolve to allow women to own and control

land. Alternative programs such as direct cash transfers to women could hold the key to improving

women’s agency in this setting.
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APPENDIX A

MAIZE YIELDS AND FARM INPUT SUBSIDIES:

IMPLICATIONS OF STRATEGIC MISREPORTING BY

BENEFICIARIES

A.1 Mathematical derivation of the bias in FISP-yields relation-

ship

In this appendix I show how Non-classical Measurement Errors could affect the FISP-yields rela-

tionship, using the assumption that there is correlation between the errors in the yields and program

beneficiary status. For a general NCME see Abay et al. (2019). Consider a relationship between

true yields y∗ and a true subsidy recipient status s∗ presented as

y∗ = βs∗ + ϵ (A.1)

The true, unbiased effect of FISP on yields is captured in Equation A.1 by β, that can be mathe-

matically presented as

β̂OLS =
Cov(y∗, s∗)

var(s∗)
= β (A.2)

Assume instead of y∗ I observed an erroneous yield y that is misreported by some margin η presented

as y = y∗ + η. I further assume that η is correlated with FISP by a parameter ρ. The relationship

between FISP and the error can be captured as η = ρs∗ + µ. Then, y can be presented as

y = y∗ + ρs∗ + µ (A.3)

Following Equation A.2 I can present the relationship between FISP and yields by a β of the

following form:

βOLS =
cov(y, s∗)

var(s∗)
(A.4)
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Substituting Equation A.3 into Equation A.4 I obtain

βOLS =
cov((y∗ + ρs∗ + µ), s∗)

var(s∗)
(A.5)

In the equations that follow (from A.6 to A.9) I compute the expected value for the β, and expand

and simplify the functions to end at Equation A.10, that shows the bias.

βOLS =
E[s∗(y∗ + ρs∗ + µ)]− E[s∗]E[y∗ + ρs∗ + µ]

E[s∗2]− [E[s∗]]2
(A.6)

βOLS =
E[s∗(y∗ + ρs∗ + µ)]− E[s∗]E[y∗ + ρs∗ + µ]

E[s∗2]− [E[s∗]]2
(A.7)

βOLS =
E[s∗y∗] + ρE[s∗2] + E[s∗µ]− E[s∗]E[y∗]− E[s∗]ρE[s∗]− E[s∗]E[µ]

E[s∗2]− [E[s∗]]2
(A.8)

βOLS =
E[s∗y∗]− E[s∗]E[y∗]

E[s∗2]− [E[s∗]]2
+

ρE[s2 − [E[s∗]]2

E[s∗2]− [E[s∗]]2
(A.9)

βOLS = β + ρ (A.10)

βOLS =
Cov(y, s∗)

var(s∗)
̸= β (A.11)
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A.2 Maize crop classification using machine learning

To filter out non-maize NPP, I used Landsat satellite images. Landsat satellites are free public-

accessible data products in space, that are managed by the National Oceanic and Atmospheric

Administration (NOAA) of the United States. These satellites provide high-quality multi-spectral

images of the earth’s surface. The Landsat moderate-resolutions are remotely sensed, and provide

not only pictures of the earth but also multiple layers of data that is collected at different points

in time throughout the year. Any objects or features on earth produce unique light reflections

that are detected by the satellites and can be classified to tell what they represent on the ground.

For instance, the light that a green maize crop reflects back into space is different from that which

another type of crop reflects. This enables one to extract and visualise areas under maize cultivation

on any part of the earth.

Landsat images range from version 1, which was launched in 1970, to version 8 launched in 2013.

For the analysis done in this chapter, the interest is in Landsat version 7, (also called Landsat 7),

which was launched in 1999, and version 8 (also called Landsat 8), which is the newest version,

launched in 2013. Therefore, for the years 2016 and 2019, I classified Landsat 8 imagery, while

the 2010 classification was implemented using Landsat 7 imagery. The difference is because my

corresponding first survey data (IHS3) was collected in 2010 before Landsat 8 came into effect in

2013.

The first step for classifying maize farms involves obtaining ground-truth data for different crops,

bare soil, natural forest, and other land use types. This is data captured physically by an agent that

goes into an area such as a maize farm, and takes geographical coordinates using GPS technology.

Ground-truth data is often expensive to obtain especially on a larger scale. As such, I could not

get ground-truth data for Malawi. Nevertheless, a neighbouring country to Malawi, Tanzania, that

has similar climatic conditions to those of Malawi, and also grows maize as a main staple, has

ground-truth data for the years of interest. The data was collected by a project: Taking Maize

Agronomy to Scale in Africa (TAMASA), that aims to improve small-scale farmers’ productivity

and profitability in Ethiopia, Nigeria, and Tanzania. This data is available with the International

Maize and Wheat Improvement Centre (CIMMYT). This data is available upon request to the

CIMMYT.

I split the ground-truth data into training (80 percent) and validation (20 percent), and implemented
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a support vector machine learning algorithm to classify Landsat imagery for Tanzania in Google

Earth Engine. Thus, I fed the algorithm information of what maize looks like from the locations

provided by the ground-truth data. I also trained it to identify and distinguish other crops, and

other non-crop vegetation, from maize. I essentially assigned all non-maize pixels a value of 0, and

1 for the maize pixels. This process also involved training the algorithm to unmask cloud cover

from the Landsat, where data was captured on a cloudy day.

After this training, I called the algorithm onto the validation data portion to see how accurately

it identifies true maize in the field. The algorithm obtained an accuracy, in capturing data from

maize fields, statistic of 82.14 percent in 2010, 78.57 percent in 2016 and 79.16 percent in 2019.

Thereafter, I sequenced the trained algorithm onto a map that I created after merging Tanzania

and Malawi border boundaries. This allowed the algorithm to classify and isolate all maize fields

in Tanzania and Malawi.

I then took a product of the classified maize and non-maize binary classification, and the NPP

raster that I obtained from MODIS, for the respective years. I merged these two rasters in R

software. The result was the NPP maize yield raster for 2010, 2016 and 2019, from which zonal

statistics (mean) were extracted. Because this chapter’s interest was only Malawi, I cropped out

the zonal statistics from geographical locations that were IHS clusters. This cropping was done in

QGIS software. The final product, which was maize NPP for validated farms within IHS clusters,

was sent to Stata software to be an input in the model in Equation 2.6, where I generated maize

yields in kilograms per hectare.
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A.3 Descriptive statistics

Table A.3.1: Variables used in the analysis

2010 2016 2019

Farmer-reported yields 1125.807 882.527 1246.457
Satellite yields 1411.811 1197.800 826.225
Farmer production 959.910 550.988 562.961
Satellite production 1024.187 653.111 409.389
Farmer-reported hectares 0.851 0.631 0.485
GPS-recorded hectares 0.761 0.546 0.491
Proportion of FISP vouchers 0.633 0.345 0.195
Distance from household to farm 0.894 1.319 1.597
Slope 5.419 5.276 6.893
Elevation 857.684 844.827 874.212
Annual average rainfall 843.290 845.471 849.353
Tropical Warm Semiarid 0.463 0.450 0.447
Tropical Warm Subhumid 0.357 0.379 0.356
Tropical Cool Semiarid 0.094 0.085 0.098
Tropical cool Subhumid 0.086 0.086 0.099
Northern region 0.185 0.199 0.188
Central region 0.353 0.334 0.347
Southern region 0.462 0.467 0.464
Proportion of votes won by the ruling party 67.939 39.336 38.977

Observations 736 739 674
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Table A.3.2: The relationship between smallholder farming and cluster landholding

(1) (2) (3)
Land area under maize cultivation
2010 2016 2019

Proportion of smallholder farmers in a cluster -0.829∗∗∗ -0.843∗∗∗ -1.515∗∗∗

(0.112) (0.248) (0.213)
Average distance from household to farm -0.066∗∗∗ -0.013∗∗∗ -0.007∗∗

(0.011) (0.004) (0.003)
slope -0.013∗∗∗ -0.009∗∗∗ -0.004∗∗∗

(0.002) (0.002) (0.002)
elevation 0.000∗∗∗ 0.000∗∗∗ 0.000∗∗∗

(0.000) (0.000) (0.000)
rainfall -0.424∗∗∗ -0.529∗∗∗ -0.089

(0.108) (0.123) (0.094)
Tropical Warm Subhumid -0.238∗∗∗ -0.113∗∗∗ -0.131∗∗∗

(0.026) (0.026) (0.022)
Tropical Cool Semiarid 0.078∗∗ 0.016 0.002

(0.039) (0.040) (0.030)
Tropical Cool Subhumid -0.099∗∗ -0.128∗∗∗ -0.043

(0.049) (0.046) (0.036)
Proportion of votes won by the ruling party 0.003∗∗∗ -0.001∗∗∗ 0.001∗

(0.001) (0.001) (0.000)
Constant 4.501∗∗∗ 5.303∗∗∗ 2.580∗∗∗

(0.798) (0.947) (0.736)

Observation 731 736 674
R-squared 0.305 0.235 0.205

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

A.4 Who are the FISP farmers?

Table A.4.3 shows characteristics of FISP farmers for the three years (2010,2016 and 2016). In-

creasing landholding associates positively with FISP. However, the relationship has been declining,

confirming an increased inclusion of relatively small-scale farmers, over time. Clusters with more

FISP recipients have farmers that live closer to their farms. While slope of the land was important

for 2016 FISP participation it was not significant for 2010 and 2019. Rainfall was an important

determinant of FISP participation only in 2010. While the central region was an insignificant deter-

minant of FISP participation in 2010 and 2019, it was negatively associated with receiving vouchers

in 2016. In 2010, residing in the southern region increased a farmer’s chances of obtaining FISP

vouchers while the voting patterns for the 2009 general elections did not matter. With reduction
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Table A.4.3: Factors that affect FISP participation

(1) (2) (3)
2010 2016 2019
FISP FISP FISP

Landholding (GPS recorded hectares) 0.291∗∗∗ 0.265∗∗∗ 0.208∗∗∗

(0.030) (0.037) (0.033)
Distance from household to farm -0.081∗∗∗ -0.015∗∗∗ -0.011∗∗∗

(0.011) (0.004) (0.002)
Slope -0.002 0.006∗∗∗ 0.001

(0.002) (0.002) (0.001)
Elevation 0.000∗∗∗ 0.000∗∗ 0.000∗∗∗

(0.000) (0.000) (0.000)
Rainfall(log) 1.079∗∗∗ -0.103 0.142

(0.181) (0.169) (0.110)
Tropical Warm Subhumid -0.016 0.007 -0.015

(0.028) (0.026) (0.020)
Tropical Cool Semiarid -0.077∗∗ -0.068∗ -0.069∗∗∗

(0.038) (0.040) (0.026)
Tropical Cool Subhumid -0.171∗∗∗ -0.119∗∗ -0.154∗∗∗

(0.051) (0.051) (0.034)
Central region 0.075 -0.153∗∗∗ -0.048

(0.051) (0.043) (0.031)
Southern region 0.299∗∗∗ -0.057 0.017

(0.056) (0.050) (0.036)
Proportion of votes won by the ruling party 0.001 0.001∗ 0.003∗∗∗

(0.001) (0.001) (0.000)
Constant -7.848∗∗∗ 0.939 -1.145

(1.384) (1.281) (0.836)

Observations 731 736 674
R-squared 0.262 0.152 0.256

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

in FISP recipients for 2016 and 2019, living in the southern region became less of a determining

factor for FISP participation but residing in the ruling party stronghold within the southern region

mattered. That is, a high proportion of vouchers went to the ruling party’s strongholds.
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A.5 Main results with full controls

A.5.1 Measurement errors

Table A.5.4: Characterising measurement errors and the FISP’s strategic bias

(1) (2) (3) (4) (5) (6)
2010 2016 2019

Land error Production error Land error Production errors Land errors Production errors

Landholding -6.119∗∗∗ -9.153∗∗∗ -12.618∗∗∗ -9.537∗∗∗ -6.341∗∗∗ -2.396∗∗∗

(0.619) (0.998) (1.263) (0.908) (1.294) (0.269)
FISP -4.736∗∗∗ -7.830∗∗∗ -9.418∗∗∗ -7.570∗∗∗ -6.103∗∗ -1.483∗∗∗

(0.598) (0.964) (1.529) (1.099) (2.744) (0.570)
FISP×Landholding 6.650∗∗∗ 10.341∗∗∗ 15.345∗∗∗ 12.625∗∗∗ 11.277∗∗ 2.796∗∗

(0.910) (1.468) (2.788) (2.005) (5.250) (1.091)
Distance from house to farm -0.068 -0.411∗∗∗ -0.176∗∗ -0.085 -0.041 0.074∗∗∗

(0.091) (0.147) (0.089) (0.064) (0.070) (0.015)
Slope -0.017 -0.054∗ 0.059 -0.007 -0.010 0.004

(0.018) (0.030) (0.050) (0.036) (0.041) (0.009)
Elevation 0.001∗ 0.003∗∗∗ 0.001 0.002∗∗∗ 0.002∗ 0.001∗∗∗

(0.000) (0.001) (0.001) (0.001) (0.001) (0.000)
Rainfall(log) -3.636∗∗ -5.391∗∗ -9.865∗∗∗ -7.329∗∗∗ 0.042 -1.256∗

(1.473) (2.376) (3.780) (2.718) (3.263) (0.678)
Tropical Warm Subhumid 0.003 -0.434 0.109 0.202 -0.509 0.111

(0.221) (0.357) (0.586) (0.421) (0.606) (0.126)
Tropical Cool Semiarid -0.443 -1.428∗∗∗ -1.168 -0.669 -0.958 -0.222

(0.307) (0.495) (0.893) (0.642) (0.780) (0.162)
Tropical Cool Subhumid -0.640 -1.697∗∗∗ 2.245∗∗ 1.899∗∗ -0.481 -0.175

(0.405) (0.653) (1.139) (0.819) (1.034) (0.215)
Central region -0.349 0.733 -1.211 -0.310 0.509 0.246

(0.402) (0.648) (0.972) (0.699) (0.926) (0.193)
Southern region -0.866∗ -0.662 -2.025∗ -1.059 0.156 0.003

(0.449) (0.724) (1.126) (0.809) (1.055) (0.219)
Ruling votes -0.000 0.004 -0.020 -0.009 0.009 0.003

(0.005) (0.008) (0.013) (0.009) (0.012) (0.003)
Constant 31.806∗∗∗ 45.581∗∗ 82.053∗∗∗ 59.430∗∗∗ 1.624 9.467∗

(11.245) (18.138) (28.699) (20.633) (24.717) (5.138)

Observations 731 731 736 736 674 674

P: β̂FISP + β̂FISP×Landholding = 0 0.000 0.002 0.001 0.000 0.084 0.035
R-Squared 0.192 0.234 0.203 0.211 0.047 0.236

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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A.5.2 The FISP and yields relationship

Table A.5.5: Measurement errors, and the relationship between FISP and maize yields in 2010

(1) (2) (3) (4)
Farmerproduction

FarmerLand
Farmerproduction

GPSLand
SatelliteProduction

FarmerLand
SatelliteProduction

SatelliteLand
FISP 0.306 0.266 -0.101 -0.442∗∗∗

(0.236) (0.249) (0.176) (0.116)
central 0.474∗ 0.603∗∗ 0.022 0.074

(0.253) (0.267) (0.188) (0.124)
south -0.569∗∗ -0.630∗∗ -0.325∗ -0.479∗∗∗

(0.256) (0.270) (0.191) (0.126)
FISP Central 0.119 -0.186 0.526∗∗ 0.141

(0.283) (0.299) (0.211) (0.139)
FISP South 0.733∗∗∗ 0.633∗∗ 0.537∗∗∗ 0.628∗∗∗

(0.267) (0.280) (0.199) (0.130)
lnFarmer land -0.770∗∗∗ -0.318∗∗∗

(0.105) (0.079)
lnGPS land -1.160∗∗∗ -0.037

(0.110) (0.051)
dist hh 0.017 0.041 -0.063∗∗∗ 0.005

(0.031) (0.033) (0.023) (0.015)
slope -0.014∗∗ -0.015∗∗ 0.005 0.012∗∗∗

(0.006) (0.007) (0.005) (0.003)
elevation 0.001∗∗∗ 0.002∗∗∗ -0.001∗∗∗ -0.001∗∗∗

(0.000) (0.000) (0.000) (0.000)
rainfall -0.144 -0.478 0.660∗ 0.853∗∗∗

(0.509) (0.538) (0.380) (0.251)
TWSubhumid 0.113 0.142∗ 0.021 0.222∗∗∗

(0.074) (0.080) (0.055) (0.037)
TCSemiarid -0.490∗∗∗ -0.594∗∗∗ 0.396∗∗∗ 0.259∗∗∗

(0.105) (0.111) (0.078) (0.052)
TCSubhumid -0.174 -0.299∗∗ 0.785∗∗∗ 0.648∗∗∗

(0.139) (0.147) (0.104) (0.068)
Ruling party -0.005∗∗∗ -0.006∗∗∗ 0.007∗∗∗ 0.003∗∗∗

(0.002) (0.002) (0.001) (0.001)
cons 7.968∗∗ 10.820∗∗∗ 3.472 2.311

(3.913) (4.129) (2.920) (1.924)
N 731.000 731.000 731.000 731.000
Central p 0.015 0.672 0.001 0.001
South p 0.000 0.000 0.000 0.005
r2 0.505 0.534 0.376 0.511

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.5.6: Measurement errors, and the relationship between FISP and maize yields in 2016

(1) (2) (3) (4)
Farmerproduction

FarmerLand
Farmerproduction

GPSLand
SatelliteProduction

FarmerLand
SatelliteProduction

SatelliteLand
FISP 0.287 -0.414 1.097∗∗∗ -0.113

(0.225) (0.268) (0.251) (0.105)
central 0.695∗∗∗ 0.345∗ 0.247 0.211∗∗∗

(0.165) (0.196) (0.185) (0.077)
south 0.112 -0.341 0.247 0.018

(0.181) (0.214) (0.203) (0.084)
FISP Central -0.188 0.497 -0.484 -0.035

(0.298) (0.351) (0.333) (0.137)
FISP South 0.315 0.917∗∗∗ -0.583∗∗ 0.271∗∗

(0.260) (0.307) (0.290) (0.120)
lnFarmer land -0.910∗∗∗ -0.237∗

(0.125) (0.140)
lnGPS land -2.115∗∗∗ -0.176∗∗∗

(0.128) (0.050)
dist hh 0.037∗∗∗ 0.035∗∗∗ -0.030∗∗ 0.002

(0.011) (0.013) (0.012) (0.005)
slope -0.005 -0.003 -0.035∗∗∗ -0.018∗∗∗

(0.006) (0.007) (0.007) (0.003)
elevation 0.002∗∗∗ 0.002∗∗∗ 0.000∗ 0.000∗∗∗

(0.000) (0.000) (0.000) (0.000)
rainfall 1.058∗∗ 0.208 0.001 0.667∗∗∗

(0.475) (0.566) (0.531) (0.221)
TWSubhumid 0.067 0.139 -0.318∗∗∗ 0.009

(0.073) (0.087) (0.081) (0.034)
TCSemiarid -0.270∗∗ -0.428∗∗∗ 0.159 -0.033

(0.112) (0.133) (0.126) (0.052)
TCSubhumid -0.327∗∗ -0.119 -0.548∗∗∗ 0.007

(0.143) (0.171) (0.160) (0.067)
DPP -0.002 -0.005∗∗ -0.003∗ -0.003∗∗∗

(0.002) (0.002) (0.002) (0.001)
cons -1.708 5.735 7.405∗ 2.824∗

(3.622) (4.310) (4.046) (1.684)
N 736.000 734.000 736.000 736.000
Central p 0.623 0.729 0.006 0.115
South p 0.000 0.002 0.001 0.012
r2 0.427 0.503 0.192 0.278

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table A.5.7: Measurement errors, and the relationship between FISP and maize yields in 2019

(1) (2) (3) (4)
Farmerproduction

FarmerLand
Farmerproduction

GPSLand
SatelliteProduction

FarmerLand
SatelliteProduction

SatelliteLand
FISP 0.505 0.266 0.428∗ 0.046

(0.357) (0.341) (0.219) (0.074)
central 0.213 0.387∗∗ -0.212∗∗ 0.040

(0.164) (0.157) (0.101) (0.034)
south -0.124 0.002 -0.287∗∗ -0.071∗

(0.184) (0.176) (0.113) (0.038)
FISP Central -0.312 -0.230 -0.091 0.023

(0.504) (0.479) (0.310) (0.104)
FISP South -0.275 -0.069 -0.132 0.094

(0.413) (0.393) (0.253) (0.085)
lnFarmer land -0.254 0.365∗∗∗

(0.188) (0.115)
lnGPS land -0.676∗∗∗ 0.096∗∗∗

(0.144) (0.031)
dist hh 0.015 0.013 0.008 0.003

(0.011) (0.010) (0.006) (0.002)
slope -0.003 0.007 -0.014∗∗∗ -0.001

(0.006) (0.006) (0.004) (0.001)
elevation 0.001∗∗∗ 0.001∗∗∗ 0.000 0.000

(0.000) (0.000) (0.000) (0.000)
rainfall 0.257 0.925∗ 0.374 1.250∗∗∗

(0.500) (0.477) (0.307) (0.104)
TWSubhumid 0.007 0.031 -0.140∗∗ -0.066∗∗∗

(0.091) (0.086) (0.056) (0.019)
TCSemiarid -0.094 -0.162 0.062 -0.033

(0.118) (0.112) (0.072) (0.024)
TCSubhumid -0.135 -0.065 -0.081 -0.005

(0.156) (0.148) (0.096) (0.032)
DPP -0.000 0.000 -0.000 0.000

(0.002) (0.002) (0.001) (0.000)
cons 4.906 0.053 4.570∗ -1.961∗∗

(3.795) (3.627) (2.329) (0.788)
N 674 674 674 674
Central p 0.602 0.920 0.138 0.373
South p 0.294 0.341 0.028 0.002
r2 0.213 0.241 0.184 0.553

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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APPENDIX B

LONG-TERM CHILD NUTRITION AND FARM INPUT

SUBSIDIES: COMPLEMENTARY IMPACTS OF GOOD

QUALITY HEALTHCARE IN MALAWI

B.1 Ordinary least squares outcomes

Table B.1.1: The homogeneous relationship between FISP and HAZ

(1) (2) (3)
HAZ HAZ HAZ

FISP 0.045
(0.099)

FANC 0.010
(0.161)

Nutrition program 0.256
(0.188)

Age of the child -0.027∗∗∗ -0.027∗∗∗ -0.027∗∗∗

(0.003) (0.003) (0.003)
Male child -0.108 -0.106 -0.101

(0.091) (0.091) (0.090)
Age of the head -0.002 -0.001 -0.001

(0.004) (0.004) (0.004)
Household head is male 0.014 0.011 0.013

(0.201) (0.200) (0.203)
Household head speaks Chichewa -0.218∗ -0.215∗ -0.218∗

(0.130) (0.129) (0.130)
Household Head is employed 0.094 0.092 0.102

(0.126) (0.126) (0.126)
Household head is married -0.022 -0.018 -0.014

(0.199) (0.199) (0.200)
Household head has PSLC -0.118 -0.116 -0.115

(0.144) (0.144) (0.141)
Household head has JCE 0.117 0.118 0.122

(0.152) (0.153) (0.151)
Household head has MSCE 0.263 0.260 0.259

(0.212) (0.211) (0.211)
Household head has diploma -0.319 -0.336 -0.357

(0.493) (0.491) (0.495)
Household head is a graduate 0.710 0.699 0.729

(0.492) (0.485) (0.487)
Household head is postgraduate -0.876 -0.877 -0.846

(1.133) (1.148) (1.134)
Household per capita consumption (log) 0.061 0.061 0.061

(0.064) (0.064) (0.064)
Household uses piped water 0.057 0.054 0.054

(0.148) (0.149) (0.148)
Household uses flush toilets 0.332 0.330 0.327

(0.418) (0.418) (0.419)
Household resides in rural area -0.102 -0.089 -0.071

(0.302) (0.298) (0.291)
Post-harvest sample 0.854∗∗∗ 0.854∗∗∗ 0.853∗∗∗

(0.098) (0.098) (0.098)
Constant -0.220 -0.221 -0.276

(0.897) (0.897) (0.897)
Obs. 1688 1688 1688

R2 0.223 0.223 0.224

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table B.1.2: The heterogeneous relationship between FISP and HAZ

(1) (2) (3)
HAZ HAZ HAZ

FISP -0.063 0.024 0.040
(0.102) (0.102) (0.098)

FANC -0.259 0.013 -0.017
(0.186) (0.161) (0.159)

Nutrition program 0.250 0.117 0.165
(0.184) (0.236) (0.194)

FISP×FANC 0.844∗∗∗

(0.316)
FISP×Nutrition program 0.243

(0.346)
FANC×Nutrition program 0.697

(0.826)
Age of the child -0.027∗∗∗ -0.027∗∗∗ -0.027∗∗∗

(0.003) (0.003) (0.003)
Male child -0.099 -0.101 -0.107

(0.090) (0.090) (0.090)
Age of the head -0.001 -0.001 -0.001

(0.004) (0.004) (0.004)
Household head is male 0.021 0.020 0.019

(0.192) (0.201) (0.205)
Household head can speak Chichewa -0.236∗ -0.220∗ -0.217∗

(0.130) (0.130) (0.130)
Household head is employed 0.088 0.102 0.107

(0.126) (0.126) (0.126)
Household head is married -0.015 -0.026 -0.021

(0.192) (0.201) (0.204)
Household head has PSLC -0.100 -0.112 -0.116

(0.143) (0.143) (0.142)
Household head has JCE 0.127 0.116 0.108

(0.149) (0.149) (0.149)
Household head has MSCE 0.272 0.258 0.257

(0.212) (0.212) (0.211)
Household head has diploma -0.355 -0.331 -0.335

(0.504) (0.494) (0.495)
Household head is a graduate 0.745 0.728 0.731

(0.473) (0.493) (0.490)
Household head is a post-graduate -0.800 -0.844 -0.850

(1.083) (1.128) (1.120)
Household per capita consumption 0.052 0.060 0.061

(0.064) (0.064) (0.064)
Household uses piped water 0.044 0.048 0.044

(0.148) (0.147) (0.145)
Household uses flush toilet 0.372 0.338 0.348

(0.414) (0.417) (0.417)
Household resides in rural area -0.060 -0.091 -0.092

(0.293) (0.297) (0.296)
Post-harvest sample 0.857∗∗∗ 0.854∗∗∗ 0.848∗∗∗

(0.097) (0.098) (0.098)
Constant -0.119 -0.252 -0.254

(0.900) (0.897) (0.896)
Obs. 1688 1688 1688

R2 0.229 0.225 0.225

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table B.1.3: The heterogeneous relationship between FISP and HAZ, by age

(1) (2) (3) (4)
Under-3-years over-3-years 0-1year 1-3years

FISP -0.115 -0.079 0.084 -0.111
(0.137) (0.123) (0.258) (0.163)

FANC -0.184 -0.276 0.021 -0.300
(0.234) (0.228) (0.421) (0.263)

Nutrition program 0.190 0.222 -0.024 0.189
(0.229) (0.292) (0.424) (0.247)

FISP×FANC 1.330∗∗∗ 0.464 1.315∗ 1.102∗∗

(0.427) (0.446) (0.791) (0.441)
Age of the child -0.067∗∗∗ -0.003 -0.243∗∗∗ -0.024∗∗

(0.007) (0.009) (0.048) (0.010)
Male child -0.312∗∗ 0.026 -0.129 -0.474∗∗∗

(0.121) (0.116) (0.225) (0.144)
Age of household age -0.003 -0.005 0.002 -0.004

(0.005) (0.005) (0.009) (0.006)
Household head is male 0.103 0.107 1.131∗ -0.392

(0.326) (0.213) (0.606) (0.323)
Household head can speak Chichewa -0.307∗ -0.130 -0.623∗∗ -0.060

(0.169) (0.146) (0.302) (0.208)
Household head is employed -0.136 0.337∗∗ -0.019 -0.157

(0.160) (0.165) (0.263) (0.187)
Household head is married -0.174 0.040 -0.896 0.030

(0.307) (0.238) (0.614) (0.304)
Household head has PSLC -0.111 -0.134 -0.063 -0.074

(0.192) (0.176) (0.376) (0.208)
Household head has JCE 0.072 0.185 -0.129 0.111

(0.205) (0.191) (0.350) (0.231)
Household head has MSCE 0.268 0.260 0.270 0.099

(0.263) (0.300) (0.357) (0.334)
Household head has diploma -0.141 -0.204 -0.062 -0.206

(0.602) (0.318) (0.596) (0.752)
Household head is a graduate 1.356∗∗ -0.185 -1.980∗∗ 2.064∗∗∗

(0.638) (0.564) (0.795) (0.382)
Household head is post-graduate -0.941 1.595∗∗∗ 0.000 -0.917

(1.213) (0.510) (0.000) (1.105)
Household per capita consumption(log) 0.004 0.121 0.216 -0.034

(0.083) (0.079) (0.163) (0.089)
Household uses piped water -0.104 0.448∗∗ 0.099 -0.267

(0.204) (0.205) (0.374) (0.219)
Household uses flush toilet 0.356 0.139 0.333 0.763

(0.643) (0.459) (0.686) (0.747)
Household resides in rural area -0.367 0.338 -0.781 -0.394

(0.415) (0.434) (0.735) (0.459)
Post-harvest sample 1.152∗∗∗ 0.473∗∗∗ 1.593∗∗∗ 0.872∗∗∗

(0.125) (0.123) (0.221) (0.149)
Constant 1.756 -2.594∗∗ 1.383 0.996

(1.201) (1.180) (2.302) (1.313)
Obs. 976 712 304 672

R2 0.297 0.238 0.414 0.240

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table B.1.4: Heterogeneous relationship between FISP and HAZ

(1) (2) (3) (4) (5)
Full-sample Under-3-years over-3-years 0-1year 1-3years

FISP -0.060 -0.153 -0.050 0.019 -0.136
(0.106) (0.143) (0.121) (0.265) (0.172)

FANC -0.226 -0.190 -0.232 0.006 -0.293
(0.188) (0.235) (0.230) (0.421) (0.271)

Nutrition program 0.215 -0.130 0.250 -0.062 -0.052
(0.264) (0.325) (0.256) (0.820) (0.294)

FISP×FANC 0.639∗∗ 1.303∗∗∗ 0.063 1.718∗∗ 0.935∗∗

(0.315) (0.429) (0.416) (0.754) (0.441)
FISP×Nutrition program -0.063 0.464 -0.471 0.367 0.144

(0.365) (0.420) (0.562) (0.893) (0.482)
FANC×Nutrition program -0.855 0.202 -0.911 -2.738 0.283

(0.559) (0.882) (0.601) (2.040) (0.754)
FISP×FANC×Nutrition program 2.500∗ 0.149 4.607∗∗∗ 0.000 2.188

(1.280) (1.918) (1.619) (0.000) (1.472)
Age of the child -0.027∗∗∗ -0.067∗∗∗ -0.003 -0.243∗∗∗ -0.025∗∗

(0.003) (0.007) (0.009) (0.048) (0.010)
Gender of the child -0.090 -0.311∗∗ 0.046 -0.101 -0.466∗∗∗

(0.090) (0.121) (0.114) (0.227) (0.143)
Age of household head -0.002 -0.003 -0.004 0.004 -0.004

(0.004) (0.005) (0.005) (0.009) (0.006)
Household head is male -0.004 0.110 0.042 1.245∗∗ -0.382

(0.187) (0.327) (0.210) (0.590) (0.319)
Household head can speak Chichewa -0.241∗ -0.298∗ -0.128 -0.555∗ -0.042

(0.129) (0.169) (0.144) (0.298) (0.208)
Household head is employed 0.083 -0.135 0.320∗∗ -0.032 -0.153

(0.125) (0.160) (0.158) (0.266) (0.187)
Household head is married 0.007 -0.175 0.100 -1.063∗ 0.015

(0.190) (0.307) (0.242) (0.580) (0.299)
Household head has PSLC -0.094 -0.104 -0.124 -0.083 -0.073

(0.144) (0.194) (0.176) (0.378) (0.209)
Household head has JCE 0.096 0.049 0.130 -0.149 0.023

(0.146) (0.200) (0.174) (0.361) (0.221)
Household head has MSCE 0.262 0.267 0.178 0.240 0.110

(0.209) (0.262) (0.294) (0.357) (0.336)
Household head has diploma -0.358 -0.136 -0.242 -0.108 -0.216

(0.504) (0.600) (0.314) (0.573) (0.749)
Household head is a graduate 0.736 1.322∗∗ -0.277 -2.026∗∗ 2.008∗∗∗

(0.477) (0.635) (0.547) (0.813) (0.382)
Household head is a post-graduate -0.804 -0.940 1.479∗∗∗ 0.000 -0.941

(1.082) (1.221) (0.501) (0.000) (1.128)
Household per capita consumption(log) 0.058 0.004 0.138∗ 0.225 -0.029

(0.064) (0.083) (0.079) (0.160) (0.088)
Household uses piped water 0.011 -0.121 0.405∗∗ 0.309 -0.275

(0.143) (0.200) (0.195) (0.334) (0.221)
Household uses flush toilet 0.394 0.380 0.177 0.236 0.799

(0.410) (0.635) (0.444) (0.697) (0.737)
Household resides in rural area -0.073 -0.396 0.315 -0.792 -0.412

(0.291) (0.422) (0.423) (0.806) (0.461)
Post-harvest sample 0.848∗∗∗ 1.158∗∗∗ 0.465∗∗∗ 1.643∗∗∗ 0.877∗∗∗

(0.097) (0.125) (0.120) (0.219) (0.149)
Constant -0.140 1.817 -2.802∗∗ 1.160 1.021

(0.898) (1.201) (1.168) (2.234) (1.312)
Obs. 1688 976 712 304 672

R2 0.233 0.298 0.257 0.422 0.245

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table B.1.5: Heterogeneous relationship between FISP and HAZ: dropping all FISP switchers

(1) (2) (3) (4) (5)
Full-sample Under-3-years over-3-years 0-1year 1-3years

Fertilizer -0.079 -0.285 0.092 -0.309 -0.178
(0.148) (0.202) (0.175) (0.392) (0.252)

FANC -0.328 -0.282 -0.251 0.133 -0.498∗

(0.254) (0.274) (0.363) (0.569) (0.300)
Nutrition 0.413 -0.029 0.514 -0.101 -0.362

(0.428) (0.554) (0.448) (1.016) (0.477)
Fertilizer × FANC 0.436 1.148∗∗ 0.262 -0.163 1.126∗∗

(0.388) (0.477) (0.682) (1.438) (0.522)
Fertilizer × Nutrition -0.188 0.611 -0.985 1.037 0.540

(0.564) (0.660) (0.823) (1.148) (0.666)
FANC × Nutrition -1.642∗∗ 0.579 -0.916 -0.998 2.186

(0.743) (1.503) (0.837) (1.884) (1.540)
Fertilizer × FANC × Nutrition 3.017∗ -1.882 6.081∗∗∗ 0.000 -1.494

(1.777) (2.064) (1.804) (0.000) (1.989)
Age of child -0.029∗∗∗ -0.076∗∗∗ -0.003 -0.272∗∗∗ -0.037∗∗∗

(0.004) (0.009) (0.012) (0.060) (0.013)
Child is male -0.008 -0.135 -0.037 0.027 -0.259

(0.114) (0.145) (0.143) (0.303) (0.170)
Age of household head -0.000 0.001 -0.001 0.016 -0.004

(0.005) (0.006) (0.006) (0.010) (0.007)
Household head is male -0.124 0.132 0.118 -0.326 -0.107

(0.236) (0.359) (0.264) (0.583) (0.431)
Household head speaks chichewa -0.192 -0.187 -0.068 -0.228 -0.021

(0.169) (0.213) (0.203) (0.417) (0.266)
Household head is employed 0.086 0.023 0.210 0.363 -0.040

(0.171) (0.206) (0.223) (0.387) (0.246)
Household head is married 0.286 -0.017 0.261 0.818 -0.258

(0.256) (0.337) (0.352) (0.559) (0.401)
Household head has PSLC -0.157 -0.187 -0.229 -0.016 -0.229

(0.181) (0.239) (0.222) (0.437) (0.265)
Household head has JCE 0.267 -0.008 0.402∗ -0.071 -0.260

(0.203) (0.259) (0.218) (0.380) (0.304)
Household head has MSCE 0.237 0.274 0.153 -0.019 0.244

(0.262) (0.340) (0.327) (0.560) (0.419)
Head has a non-university diploma -0.602 -0.400 -0.464 -1.038 -0.277

(0.629) (0.734) (0.632) (0.712) (0.887)
Household head has a university diploma 0.163 0.150 -0.282 -1.334 1.708

(0.610) (1.163) (0.546) (0.855) (1.047)
Household head is a post-graduate -1.143 -0.948 0.000 0.000 -0.875

(1.146) (1.308) (0.000) (0.000) (1.111)
Household per-capita consumption (log) 0.005 -0.100 0.167 0.241 -0.154

(0.082) (0.101) (0.110) (0.209) (0.111)
Household uses piped water 0.080 -0.124 0.485∗ 0.011 -0.205

(0.178) (0.244) (0.269) (0.572) (0.253)
Household uses frush toilet 0.132 0.166 -0.112 -0.347 0.366

(0.504) (0.774) (0.459) (0.686) (0.875)
Household resides in rural area -0.285 -0.470 0.578 -0.958 -0.887∗

(0.360) (0.445) (0.597) (0.977) (0.515)
Post harvest sample 0.855∗∗∗ 1.269∗∗∗ 0.296∗ 1.651∗∗∗ 1.015∗∗∗

(0.124) (0.159) (0.166) (0.279) (0.197)
Constant 0.609 2.981∗∗ -3.581∗∗ 0.320 3.248∗∗

(1.148) (1.470) (1.590) (2.837) (1.606)
obs. 1057 614 443 191 423

R2 0.241 0.333 0.264 0.477 0.275

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table B.1.6: Heterogeneous relationships between FISP, FANC, and Nutrition: using mother con-
trols

(1) (2) (3)
Full-sample Under-3-years over-3-years

Fertilizer -0.018 -0.057 -0.062
(0.110) (0.138) (0.122)

FANC -0.115 -0.052 -0.269
(0.179) (0.221) (0.237)

Nutrition program 0.356 0.202 0.397
(0.232) (0.273) (0.274)

Fertilizer ×FANC 0.358 0.733∗ 0.046
(0.328) (0.440) (0.385)

Fertilizer ×Nutrition -0.030 0.235 -0.069
(0.339) (0.387) (0.573)

FANC Nutrition -0.991∗∗ -0.431 -1.024∗

(0.463) (0.687) (0.551)
Fertilizer×FANC × Nutrition 2.757∗∗ 0.933 4.638∗∗∗

(1.284) (1.869) (1.748)
Age of the child (months) -0.029∗∗∗ -0.074∗∗∗ -0.002

(0.003) (0.006) (0.008)
Child is male -0.098 -0.348∗∗∗ 0.132

(0.085) (0.112) (0.108)
Age of the child 0.012∗∗ 0.015∗ 0.003

(0.005) (0.008) (0.006)
Mother is employed -0.163 -0.173 -0.078

(0.200) (0.318) (0.256)
Mother is married -0.546 -0.693 0.152

(0.394) (0.475) (0.513)
Mother has JCE 0.057 -0.102 0.334

(0.202) (0.231) (0.272)
Mother has PSLC -0.168 -0.222 -0.020

(0.135) (0.161) (0.170)
Mother has MSCE -0.047 0.140 -0.186

(0.283) (0.322) (0.511)
Mother has Non-university diploma -0.484 -0.442 -0.283

(0.488) (0.678) (0.462)
Mother has University diploma 1.150 -3.006∗∗∗ 0.841∗

(0.711) (0.791) (0.442)
Mother is Post-graduate 0.000 0.000 0.000

(.) (.) (.)
Male head 0.251∗ 0.316∗ 0.172

(0.134) (0.183) (0.155)
The head can speak chichewa -0.084 -0.186 -0.041

(0.111) (0.144) (0.123)
Household consumption (log) 0.220∗∗∗ 0.165 0.235∗∗

(0.082) (0.103) (0.095)
Piped water 0.087 -0.027 0.477∗∗

(0.143) (0.197) (0.196)
Flush toilet 0.141 0.101 0.306

(0.483) (0.686) (0.354)
Rural area -0.104 -0.454 0.389

(0.309) (0.427) (0.469)
Post harvest sample 0.833∗∗∗ 1.151∗∗∗ 0.470∗∗∗

(0.098) (0.125) (0.113)
Constant -2.193∗∗ -0.326 -4.590∗∗∗

(1.031) (1.270) (1.325)
Observations 1688 989 699
R-squared 0.237 0.315 0.265

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table B.1.7: The heterogeneous relationship between FISP and HAZ-generic coupon

(1) (2) (3) (4) (5)
Full-sample Under-3-years over-3-years 0-1year 1-3years

Coupon -0.064 -0.164 -0.053 -0.027 -0.136
(0.106) (0.143) (0.121) (0.266) (0.172)

FANC -0.228 -0.194 -0.233 -0.006 -0.293
(0.188) (0.235) (0.230) (0.420) (0.271)

Nutrition program 0.180 -0.136 0.255 -0.083 -0.052
(0.270) (0.325) (0.268) (0.820) (0.294)

Coupon× FANC 0.644∗∗ 1.315∗∗∗ 0.069 1.762∗∗ 0.935∗∗

(0.315) (0.429) (0.416) (0.755) (0.441)
Coupon×Nutrition program -0.001 0.474 -0.447 0.409 0.144

(0.367) (0.419) (0.556) (0.894) (0.482)
FANC×Nutrition program -0.812 0.208 -0.915 -2.767 0.283

(0.566) (0.882) (0.609) (2.037) (0.754)
Coupon×FANC× Nutrition program 2.422∗ 0.137 4.574∗∗∗ 0.000 2.188

(1.280) (1.918) (1.611) (0.000) (1.472)
Age of the child -0.027∗∗∗ -0.067∗∗∗ -0.003 -0.243∗∗∗ -0.025∗∗

(0.003) (0.007) (0.009) (0.048) (0.010)
Male child -0.090 -0.311∗∗ 0.048 -0.098 -0.466∗∗∗

(0.090) (0.121) (0.114) (0.227) (0.143)
Age of household head -0.002 -0.003 -0.004 0.004 -0.004

(0.004) (0.005) (0.005) (0.009) (0.006)
Household head is male -0.003 0.110 0.044 1.237∗∗ -0.382

(0.187) (0.327) (0.209) (0.591) (0.319)
Household head speaks Chichewa -0.240∗ -0.297∗ -0.128 -0.552∗ -0.042

(0.129) (0.169) (0.144) (0.299) (0.208)
Household head is employed 0.084 -0.136 0.327∗∗ -0.033 -0.153

(0.125) (0.160) (0.159) (0.266) (0.187)
Household head is married 0.005 -0.174 0.098 -1.057∗ 0.015

(0.190) (0.307) (0.241) (0.582) (0.299)
Household head has PSLC -0.093 -0.104 -0.125 -0.083 -0.073

(0.144) (0.194) (0.176) (0.378) (0.209)
Household head has JCE 0.095 0.049 0.128 -0.147 0.023

(0.146) (0.200) (0.174) (0.362) (0.221)
Household head has MSCE 0.262 0.267 0.177 0.234 0.110

(0.208) (0.262) (0.294) (0.357) (0.336)
Household head has diploma -0.357 -0.140 -0.247 -0.109 -0.216

(0.505) (0.600) (0.319) (0.574) (0.749)
Household head is a graduate 0.733 1.319∗∗ -0.275 -2.042∗∗ 2.008∗∗∗

(0.477) (0.634) (0.548) (0.810) (0.382)
Household head is a post-graduate -0.803 -0.939 1.478∗∗∗ 0.000 -0.941

(1.082) (1.223) (0.502) (.) (1.128)
Household per capita consumption (log) 0.058 0.004 0.135∗ 0.224 -0.029

(0.064) (0.083) (0.078) (0.160) (0.088)
Household uses piped water 0.011 -0.122 0.404∗∗ 0.308 -0.275

(0.143) (0.200) (0.195) (0.335) (0.221)
Household uses flush toilet 0.394 0.379 0.175 0.250 0.799

(0.409) (0.634) (0.445) (0.693) (0.737)
Household resides in rural area -0.073 -0.392 0.318 -0.801 -0.412

(0.293) (0.422) (0.423) (0.810) (0.461)
Post-harvest panel 0.848∗∗∗ 1.159∗∗∗ 0.465∗∗∗ 1.641∗∗∗ 0.877∗∗∗

(0.097) (0.125) (0.120) (0.219) (0.149)
Constant -0.135 1.816 -2.775∗∗ 1.198 1.021

(0.899) (1.201) (1.165) (2.235) (1.312)
Obs. 1688 976 712 304 672

R2 0.233 0.298 0.257 0.422 0.245

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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B.2 Instrumental variables outcomes

Table B.2.8: First-stage estimates: factors that affect the treatment programs

(1) (2) (3) (4) (5) (6)
fertilizer FANC Nutrition fertilizer ×FANC fertilizer×Nutrition FANC×Nutrition

Age of the child -0.000 -0.001 -0.001 -0.000 -0.001∗∗ -0.000
(0.001) (0.001) (0.000) (0.000) (0.000) (0.000)

Male child 0.036 -0.009 -0.020 -0.003 -0.016 0.003
(0.027) (0.019) (0.015) (0.011) (0.011) (0.005)

Age of the head 0.005∗∗∗ -0.003∗∗∗ -0.001 -0.000 0.000 -0.000
(0.001) (0.001) (0.001) (0.000) (0.000) (0.000)

Male head -0.094 -0.128∗∗ -0.012 -0.056 -0.021 -0.008
(0.068) (0.056) (0.036) (0.043) (0.028) (0.019)

Head can speak chichewa 0.076∗ 0.055∗∗ 0.014 0.044∗∗∗ 0.005 -0.002
(0.040) (0.027) (0.021) (0.013) (0.016) (0.006)

Head is employed -0.030 0.011 -0.037∗ 0.018 -0.022∗ -0.011∗

(0.038) (0.027) (0.022) (0.014) (0.013) (0.007)
Head is married 0.108 0.109∗∗ -0.012 0.043 0.024 0.005

(0.069) (0.055) (0.037) (0.042) (0.025) (0.020)
Head has PSLC 0.026 -0.048 -0.008 -0.030∗ -0.016 -0.001

(0.041) (0.034) (0.023) (0.016) (0.015) (0.006)
Head has JCE 0.011 -0.083∗∗∗ -0.018 -0.031∗ 0.016 0.015

(0.046) (0.032) (0.028) (0.017) (0.026) (0.013)
Head has MSCE -0.078 -0.024 0.003 -0.029 0.013 0.007

(0.060) (0.039) (0.034) (0.023) (0.029) (0.014)
Head has non-university diploma -0.400∗∗∗ -0.120∗ 0.077 -0.069∗∗∗ -0.016 -0.002

(0.066) (0.066) (0.082) (0.021) (0.017) (0.009)
Head has university diploma -0.261 -0.054 -0.121∗∗∗ -0.056∗∗∗ -0.035∗ -0.004

(0.201) (0.071) (0.033) (0.018) (0.020) (0.010)
Head is post-graduate -0.012 0.053 -0.118∗∗ -0.040∗∗ -0.076∗ -0.008

(0.275) (0.287) (0.056) (0.019) (0.042) (0.012)
Household per-capita consumption(log) 0.017 0.005 0.001 0.015∗∗ 0.004 -0.000

(0.019) (0.014) (0.009) (0.008) (0.007) (0.002)
Household drinks piped water -0.031 0.159∗∗∗ 0.007 0.057∗∗ 0.020 0.020

(0.045) (0.042) (0.033) (0.029) (0.021) (0.020)
Household uses flush toilet -0.076 -0.113 0.006 -0.093∗∗∗ -0.027 -0.028

(0.117) (0.088) (0.051) (0.023) (0.023) (0.017)
Household resides in rural area 0.289∗∗∗ 0.047∗∗ -0.070 0.022∗∗ 0.012 0.006

(0.104) (0.022) (0.053) (0.011) (0.008) (0.005)
Post harvest sample 0.006 -0.002 0.006 -0.005 -0.001 0.008

(0.028) (0.020) (0.015) (0.011) (0.011) (0.005)
Consumption -0.027 -0.020 0.229∗ -0.215∗∗ 0.017 -0.011

(0.260) (0.175) (0.133) (0.092) (0.098) (0.025)

Obs. 1688 1688 1688 1688 1688 1688
R2 0.158 0.367 0.079 0.174 0.080 0.053
Breusch-Pagan p-value 0.610 0.000 0.000 0.000 0.000 0.000

District dummies Y Y Y Y Y Y

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table B.2.9: IV estimates on the effects of FISP on HAZ

(1) (2) (3) (4) (5) (6)
HAZ HAZ HAZ HAZ HAZ HAZ

FISP 0.047 -0.043 -0.022 0.048
(0.128) (0.103) (0.116) (0.111)

FANC -0.006 -0.274 0.004 -0.027
(0.157) (0.181) (0.156) (0.156)

Nutrition program 0.233 0.230 0.122 0.160
(0.211) (0.194) (0.229) (0.206)

FISP×FANC 0.875∗∗∗

(0.336)
FISP×Nutrition program 0.249

(0.365)
FANC×Nutrition program 0.728

(0.839)
Age of the child -0.027∗∗∗ -0.027∗∗∗ -0.027∗∗∗ -0.027∗∗∗ -0.027∗∗∗ -0.027∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)
Male child -0.108 -0.107 -0.102 -0.101 -0.099 -0.108

(0.091) (0.091) (0.090) (0.090) (0.090) (0.091)
Age of the head -0.002 -0.001 -0.001 -0.002 -0.001 -0.002

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Household head is male 0.014 0.009 0.013 0.023 0.015 0.019

(0.220) (0.219) (0.221) (0.215) (0.220) (0.222)
Household head can speak Chichewa -0.218∗ -0.214∗ -0.218∗ -0.237∗ -0.216∗ -0.217∗

(0.129) (0.129) (0.130) (0.130) (0.130) (0.130)
Household head is employed 0.094 0.092 0.101 0.087 0.101 0.108

(0.123) (0.123) (0.123) (0.123) (0.123) (0.123)
Household head is married -0.022 -0.017 -0.014 -0.017 -0.020 -0.021

(0.218) (0.217) (0.218) (0.215) (0.219) (0.222)
Household head has PSLC -0.118 -0.117 -0.115 -0.101 -0.111 -0.117

(0.145) (0.145) (0.144) (0.145) (0.145) (0.144)
Household head has JCE 0.117 0.117 0.121 0.126 0.116 0.107

(0.148) (0.149) (0.148) (0.146) (0.147) (0.145)
Household head has MSCE 0.263 0.259 0.259 0.274 0.254 0.257

(0.218) (0.217) (0.217) (0.218) (0.217) (0.217)
Household head has diploma -0.319 -0.338 -0.355 -0.345 -0.351 -0.333

(0.500) (0.493) (0.495) (0.505) (0.500) (0.496)
Household head is a graduate 0.711 0.698 0.726 0.749 0.716 0.732

(0.487) (0.479) (0.482) (0.469) (0.482) (0.485)
Household head is postgraduate -0.876 -0.876 -0.849 -0.800 -0.843 -0.849

(1.026) (1.035) (1.028) (0.970) (1.029) (1.012)
Household per capita consumption (log) 0.061 0.062 0.061 0.051 0.061 0.061

(0.064) (0.064) (0.064) (0.063) (0.064) (0.063)
Household uses piped water 0.057 0.056 0.054 0.046 0.048 0.045

(0.154) (0.156) (0.153) (0.154) (0.154) (0.151)
Household uses flush toilet 0.332 0.328 0.327 0.375 0.333 0.349

(0.391) (0.390) (0.391) (0.386) (0.389) (0.390)
Household resides in rural area -0.103 -0.089 -0.073 -0.067 -0.077 -0.095

(0.307) (0.303) (0.300) (0.302) (0.303) (0.304)
Post harvest sample 0.854∗∗∗ 0.854∗∗∗ 0.853∗∗∗ 0.857∗∗∗ 0.854∗∗∗ 0.847∗∗∗

(0.096) (0.096) (0.096) (0.096) (0.096) (0.096)
Constant -0.220 -0.222 -0.271 -0.109 -0.255 -0.253

(0.882) (0.882) (0.882) (0.883) (0.884) (0.880)
Obs. 1688 1688 1688 1688 1688 1688
First-stage F-statistic 28.636 5993.176 304.074 563.968 46.883 57.231
Hauseman p-value 0.300 0.779 0.081 0.329 0.668 0.056

R2 0.223 0.223 0.224 0.229 0.224 0.225

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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APPENDIX C

WOMEN’S DECISION MAKING AND FARM INPUT

SUBSIDIES: POST-MARRIAGE SETTLEMENT

HETEROGENEITY IN MALAWI

C.1 Descriptive statistics

Table C.1.1: Definitions of Variables Used

Sale Participation in the sale of maize
Output Kilograms of maize sold
Value Malawi Kwacha market value of the maize sold
Age A continuous variable capturing the age of respondent
Educated A dummy variable capturing whether respondent attended school or not
Household size A continuous variable capturing number of individuals within a household
log (consumption) A continuous variable capturing the market value of per capita consumption for a household
illness A dummy variable taking the value 1 if the household head is chronically ill and 0 otherwise
Land holding A continuous variable capturing number of hectares belonging to the respondent’s household
Cool semiarid A dummy variable capturing whether the respondent’s household is in this agro-ecological zone or not

Adult Equivalent A continuous variable†

Time A continuous variable for number of years since the household arrived in that area
Rainfall A continuous capturing millilitres of Rains within a cluster
Wages Median community wage for ganyu.
Road Distance to the nearest paved road in Kilometres.
BOMA Distance to the nearest BOMA in kilometres
Border Distance to the nearest border post in Kilometres
Maize Price A community average price of maize-Malawi’s staple food
Fertilizer Price A community average price of fertiliser
Warm subhumid A dummy variable capturing whether the respondent’s household is in this agro-ecological zone or not
Warm semiarid A dummy variable capturing whether the respondent’s household is in this agro-ecological zone or not
Warm semiarid A dummy variable capturing whether the respondent’s household is in this agro-ecological zone or not
Northern region Dummy variable capturing whether the respondent’s household is located in the northern region or not
Central region Dummy variable capturing whether the respondent’s household is located in the central region or not
Southern region Dummy variable capturing whether the respondent’s household is located in the southern region or not
†to normalise the nutritional needs of different family members in a household based on age and gender
(see for example Ricker-Gilbert et al. (2013b) for details on how this is calculated.

203

Stellenbosch University https://scholar.sun.ac.za



Table C.1.2: Differences in household characteristics by FISP status

Patrilocal Matrilocal
FISP Non-FISP diff FISP Non-FISP diff

Sale 0.71 0.52 0.19∗∗∗ 0.46 0.38 0.08∗

Output 114.37 34.02 80.35∗∗ 20.92 17.35 3.58
Value 5352.13 2331.69 3020.44 1399.08 1019.64 379.43
Illness 0.07 0.05 0.01 0.09 0.10 -0.01
Consumption 132624.54 136172.06 -3547.51 127937.40 152095.59 -24158.19∗∗

AE 4.54 4.43 0.11 4.40 4.38 0.02
Hectarage 1.11 0.91 0.19∗∗ 0.79 0.70 0.09
Time 33.19 27.52 5.68∗∗∗ 29.99 25.20 4.79∗∗

Rainfall 839.07 822.55 16.52∗∗∗ 806.60 808.15 -1.55
Wages 361.25 343.06 18.19 312.47 359.56 -47.08
Road KM 10.93 10.57 0.36 11.00 10.21 0.79
BOMA KM 53.52 45.36 8.15∗∗ 37.19 36.98 0.21
Border KM 49.66 51.11 -1.45 36.72 34.22 2.50
Maize Price 50.84 54.19 -3.35∗∗ 58.33 58.22 0.11
Fertiliser Price 78.14 67.71 10.42∗ 90.16 84.36 5.81
Warmsemiarid 0.63 0.57 0.06 0.39 0.46 -0.07
Warmsubhumid 0.10 0.15 -0.04 0.52 0.42 0.11∗∗

Coolsemiarid 0.23 0.20 0.03 0.06 0.09 -0.04
Coolsubhumid 0.04 0.08 -0.04∗ 0.03 0.03 -0.00
North 0.12 0.12 -0.00 0.01 0.01 0.01
Central 0.82 0.72 0.10∗∗ 0.18 0.28 -0.10∗∗

South 0.06 0.16 -0.10∗∗∗ 0.81 0.72 0.09∗∗

2010 0.57 0.45 0.13∗∗ 0.51 0.47 0.04
2013 0.43 0.55 -0.13∗∗ 0.49 0.53 -0.04

Observations 263 261 524 406 294 700
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Table C.1.3: Differences in household characteristics by post-marriage settlement practise

FISP Non-FISP
Matrilocal Patrilocal diff Matrilocal Patrilocal diff

Sale 0.46 0.71 -0.24∗∗∗ 0.38 0.52 -0.14∗∗

Output 20.92 114.37 -93.45∗∗∗ 17.35 34.02 -16.68
Value 1399.08 5352.13 -3953.05∗∗ 1019.64 2331.69 -1312.04
Illness 0.09 0.07 0.03 0.10 0.05 0.04∗

Consumption 127937.40 132624.54 -4687.14 152095.59 136172.06 15923.54
AE 4.40 4.54 -0.14 4.38 4.43 -0.05
Hectarage 0.79 1.11 -0.31∗∗∗ 0.70 0.91 -0.21∗∗∗

Time 29.99 33.19 -3.21∗ 25.20 27.52 -2.32
Rainfall 806.60 839.07 -32.46∗∗∗ 808.15 822.55 -14.40∗∗

Wages 312.47 361.25 -48.77 359.56 343.06 16.50
Road KM 11.00 10.93 0.08 10.21 10.57 -0.36
BOMA KM 37.19 53.52 -16.33∗∗∗ 36.98 45.36 -8.38∗∗∗

Border KM 36.72 49.66 -12.94∗∗∗ 34.22 51.11 -16.89∗∗∗

Maize Price 58.33 50.84 7.49∗∗∗ 58.22 54.19 4.03∗∗∗

Fertiliser Price 90.16 78.14 12.03∗∗ 84.36 67.71 16.64∗∗∗

Warmsemiarid 0.39 0.63 -0.24∗∗∗ 0.46 0.57 -0.12∗∗

Warmsubhumid 0.52 0.10 0.42∗∗∗ 0.42 0.15 0.27∗∗∗

Coolsemiarid 0.06 0.23 -0.18∗∗∗ 0.09 0.20 -0.11∗∗∗

Coolsubhumid 0.03 0.04 -0.01 0.03 0.08 -0.05∗

North 0.01 0.12 -0.11∗∗∗ 0.01 0.12 -0.12∗∗∗

Central 0.18 0.82 -0.64∗∗∗ 0.28 0.72 -0.44∗∗∗

South 0.81 0.06 0.74∗∗∗ 0.72 0.16 0.56∗∗∗

2010 0.51 0.57 -0.06 0.47 0.45 0.02
2013 0.49 0.43 0.06 0.53 0.55 -0.02

Observations 406 263 669 294 261 555
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Table C.1.4: Differences in individual characteristics by FISP status
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Table C.1.5: Differences in individual characteristics by gender
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C.2 Factors that affect FISP participation

Table C.2.6: Factors that affect participation into FISP

(1) (2)
FISP participation Standard Errors

Age 0.004∗∗∗ (0.001)
Educated -0.026 (0.040)
Household size -0.010 (0.008)
log (consumption) -0.077∗∗∗ (0.026)
Land holding 0.052∗∗ (0.023)
Cool semiarid 0.062 (0.084)
Warm subhumid 0.127 (0.079)
Warm semiarid 0.116 (0.079)
Central region 0.046 (0.068)
Southern region 0.065 (0.068)

Observations 1207

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

The table provides marginal effects from a logit model of participation in FISP

The FISP program was initially designed to allow poor-productive farmers that have land for

cultivation access maize fertiliser and hybrid seed (Karamba and Winters, 2015). This directed

more vouchers to the central region of Malawi that has suitable climate for maize production.

Later on the program changed to prioritise poor and vulnerable households, such as the elderly,

those caring for the sick, driving more vouchers to the poor and densely populated southern region

(Lunduka et al., 2013). These government-set criteria, are however, not always followed such

that there exists some idiosyncrasy; community members decide who exactly a beneficiary should

be (Poulton, 2012). Nevertheless, previous evidence (Karamba and Winters, 2015; Fisher and

Kandiwa, 2014; ?; Lunduka et al., 2013) reveals that some attributes remain important predictors

of FISP participation. Therefore, we selected our FISP determinants following this literature while

also considering the government-set guidelines for selection. C.2 presents these attributes and shows

their relationship with FISP in our sample.

Age of the household head was included because the FISP program targets the elderly. Older

people are also anticipated to be vulnerable; they are relatively less involved in the labour market.

Educated people have relatively better jobs and higher income than the uneducated; the educated

are less likely to be vulnerable. Household size is included because poor households tend to be
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large. This is likely because of a large responsibility of the heads to care for families. On the other

hand, large households may have more labour to cultivate in the farm than small households. I

therefore included household size. Consumption is a standard measure that the Malawi government

uses to compute poverty estimates. Furthermore, rural areas consider food poverty (the largest

share of household consumption), particularly scarcity of maize for a family, as an indicator of

poverty (GoM, 2018; Cromwell and Kyegombe, 2005). I therefore include a log of per capita

consumption as a determinant 2. I choose consumption, unlike other studies that use wealth, to

avoid subjectivity in constructing a wealth index. The FISP program provides vouchers to farmers

that have land for cultivation (Karamba and Winters, 2015; Chirwa and Andrew, 2013). Land

ownership is therefore an important predictor of FISP participation and I therefore include this

variable in my participation equation. Icontrol for agro-econological zones to remove differences

in probability to participate based on climate variations. I also include regional dummies. This is

because FISP voucher distribution also follows population density; areas with more people receive

more vouchers (Karamba and Winters, 2015).

Figure C.2.1: The Kernel density distribution of propensity scores between the treated(FISP) and
control(non-FISP) households

2I also estimated the participation logit using a wealth index. I found results that are consistent with those of
some authors (Kilic et al., 2015a) but not others (Karamba and Winters, 2015). Various estimates of the propensity
score did not change the main conclusions of my findings. Both authors used my dataset - the Malawi IHS3

209

Stellenbosch University https://scholar.sun.ac.za



C.3 Main results with full controls

Table C.3.7: The impact of FISP on decision making, maize sales and ganyu

(1) (2) (3) (4) (5) (6) (7)
Households Women Men Women Men

LPM Tobit-RE LPM
Seller Quantity Value Decider Decider Ganyu Ganyu

FISP 0.131∗∗∗ 0.512∗∗ 0.878∗∗ -0.006 -0.089 -0.085∗∗ 0.037
(0.046) (0.248) (0.439) (0.048) (0.057) (0.041) (0.062)

matrilocal 0.057 0.138 0.242 0.080 -0.158∗∗ -0.112∗∗ -0.006
(0.049) (0.299) (0.525) (0.067) (0.075) (0.052) (0.059)

FISP×Matrilocal -0.132∗∗ -0.481 -0.834 -0.135∗ 0.252∗∗∗ 0.087∗ -0.000
(0.059) (0.334) (0.593) (0.081) (0.091) (0.052) (0.073)

Age 0.011 0.005 0.020 -0.005 0.004 -0.014 -0.021
(0.017) (0.107) (0.190) (0.024) (0.034) (0.013) (0.022)

Age2 0.000 0.000 0.001 0.000 -0.000 0.000 0.000
(0.000) (0.001) (0.002) (0.000) (0.000) (0.000) (0.000)

Educated -0.037 -0.252 -0.436 0.024 -0.242∗∗ 0.039 0.148∗∗∗

(0.030) (0.314) (0.552) (0.069) (0.115) (0.044) (0.050)
Illness 0.027 0.171 0.331 0.031 -0.177∗ 0.010 0.018

(0.044) (0.257) (0.458) (0.058) (0.102) (0.050) (0.049)
Consumption(log) 0.027 0.212 0.355 0.005 0.029 -0.071∗∗ 0.044

(0.024) (0.153) (0.270) (0.048) (0.054) (0.028) (0.031)
AE -0.011 -0.042 -0.075 0.014 -0.029 -0.001 0.001

(0.008) (0.055) (0.098) (0.014) (0.019) (0.007) (0.011)
Hectarage 0.004 0.026 0.045 -0.012 0.012 -0.006 0.022

(0.025) (0.128) (0.226) (0.030) (0.036) (0.016) (0.019)
Time -0.001 0.006 0.010 -0.003 0.002 0.000 0.001

(0.001) (0.003) (0.006) (0.002) (0.001) (0.001) (0.001)
Rainfall(log) 0.780 2.712 3.782 -2.094 0.557 -0.069 -0.170

(0.744) (4.758) (8.398) (1.761) (1.917) (0.772) (0.802)
Wages(log) -0.079∗∗ -0.261 -0.526 -0.031 0.026 -0.020 0.030

(0.038) (0.202) (0.360) (0.043) (0.050) (0.026) (0.040)
Road KM -0.001 0.023 0.042 -0.050∗∗ 0.040 0.007 -0.007

(0.005) (0.029) (0.051) (0.025) (0.028) (0.005) (0.007)
BOMA KM 0.002∗∗∗ 0.007∗ 0.012∗ -0.001 0.000 0.001 -0.001

(0.001) (0.004) (0.007) (0.001) (0.002) (0.001) (0.001)
Border KM 0.003∗∗∗ 0.007∗∗ 0.013∗∗ -0.002 -0.000 -0.000 -0.000

(0.001) (0.003) (0.006) (0.002) (0.003) (0.001) (0.001)
Maize price 0.000 0.004 0.008 -0.003 0.005 0.000 -0.001

(0.002) (0.012) (0.022) (0.004) (0.004) (0.002) (0.003)
Fertiliser price 0.000 0.002 0.004 0.000 -0.000 0.000 0.000

(0.000) (0.001) (0.002) (0.000) (0.000) (0.000) (0.000)
Cool semiarid -0.094 -0.481∗ -0.863∗ 0.985∗∗∗ -0.487∗∗∗ 0.125 0.015

(0.176) (0.287) (0.506) (0.103) (0.187) (0.114) (0.221)
Warm subhumid -0.080 -0.146 -0.255 0.468 0.047 -0.083 -0.171

(0.179) (0.271) (0.477) (0.344) (0.397) (0.131) (0.204)
Warm semiarid -0.260 -0.412 -0.740 0.990∗∗∗ -0.483∗∗ -0.164 -0.050

(0.249) (0.262) (0.461) (0.196) (0.214) (0.146) (0.243)
Year 2013 0.044 0.143 0.361 0.155∗ -0.112 0.052 -0.029

(0.067) (0.392) (0.699) (0.090) (0.096) (0.052) (0.076)
North -1.576∗∗∗ -1.177∗∗∗ -2.049∗∗∗ 0.208 0.012 0.049 -0.291

(0.321) (0.386) (0.683) (0.367) (0.414) (0.235) (0.385)
Central -0.421 0.244 0.441 0.000 0.000 0.091 -0.330

(0.323) (0.246) (0.439) (.) (.) (0.082) (0.303)
cons -5.210 14.184 -2.929 1.699 1.526

(4.908) (11.937) (12.464) (5.175) (5.406)

p-val: β̂F + β̂F×M = 0 0.985 0.895 0.915 0.056 0.034 0.953 0.401
F 21.136 . . 0.807 1.005
N 1207 1207 1207 616 616 1207 1207

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table C.3.8: The impact of FISP on decision making, maize sales and ganyu: continuous FISP

(1) (2) (3) (4) (5) (6) (7)
Households Women Men Women Men

LPM Tobit-RE LPM
Seller Quantity Value Decider Decider Ganyu Ganyu

Fertilizer(kilograms) 0.000 0.000 0.000 -0.000 0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Matrilocal 0.001 -0.111 -0.185 0.087 -0.109 -0.076∗ -0.022
(0.046) (0.259) (0.457) (0.062) (0.068) (0.045) (0.048)

Fertilizer× Matriloc -0.011 -0.008 -0.021 -0.142∗ 0.172∗∗ 0.008 0.033
(0.040) (0.238) (0.423) (0.073) (0.076) (0.034) (0.043)

Age 0.006 -0.024 -0.031 -0.003 0.005 -0.011 -0.023
(0.018) (0.109) (0.193) (0.026) (0.035) (0.014) (0.022)

Age2 0.000 0.001 0.001 0.000 -0.000 0.000 0.000
(0.000) (0.001) (0.002) (0.000) (0.000) (0.000) (0.000)

Educated -0.049 -0.336 -0.581 0.021 -0.226∗ 0.039 0.145∗∗∗

(0.031) (0.308) (0.541) (0.071) (0.117) (0.045) (0.050)
The head is chronically ill 0.032 0.206 0.392 0.033 -0.188∗ 0.009 0.018

(0.044) (0.257) (0.458) (0.058) (0.101) (0.050) (0.049)
Household consumption (log) 0.034 0.254 0.429 0.005 0.033 -0.072∗∗ 0.047

(0.024) (0.155) (0.273) (0.048) (0.054) (0.028) (0.031)
Adult Equivalents -0.008 -0.031 -0.056 0.014 -0.031 -0.002 0.002

(0.008) (0.055) (0.097) (0.014) (0.019) (0.007) (0.011)
Hectares 0.006 0.031 0.056 -0.013 0.015 -0.005 0.023

(0.026) (0.132) (0.232) (0.031) (0.036) (0.016) (0.019)
Time since arrival in the village -0.001 0.006∗ 0.010∗ -0.003 0.002 0.000 0.001

(0.001) (0.003) (0.006) (0.002) (0.001) (0.001) (0.001)
Rainfall (log) 0.620 2.407 3.246 -2.025 0.768 -0.084 -0.238

(0.744) (4.715) (8.315) (1.748) (1.880) (0.765) (0.796)
Community wage (MK) -0.071∗ -0.262 -0.529 -0.027 0.033 -0.027 0.031

(0.038) (0.199) (0.354) (0.044) (0.051) (0.026) (0.039)
Distance to a road (KM) -0.001 0.023 0.041 -0.048∗ 0.038 0.006 -0.007

(0.005) (0.029) (0.051) (0.025) (0.029) (0.005) (0.007)
Distance to BOMA 0.002∗∗∗ 0.006∗ 0.012∗ -0.001 0.001 0.001 -0.001

(0.001) (0.004) (0.007) (0.001) (0.002) (0.001) (0.001)
Distance to border-post 0.003∗∗∗ 0.007∗∗ 0.013∗∗ -0.001 0.000 -0.000 -0.000

(0.001) (0.003) (0.005) (0.002) (0.003) (0.001) (0.001)
Community median maize price 0.000 0.003 0.006 -0.003 0.005 -0.000 -0.001

(0.002) (0.012) (0.022) (0.004) (0.004) (0.002) (0.003)
Community median fertilizer price 0.000 0.002 0.004 0.000 -0.000 -0.000 -0.000

(0.000) (0.001) (0.002) (0.000) (0.000) (0.000) (0.000)
Cool semiarid -0.053 -0.467 -0.839 0.982∗∗∗ -0.599∗∗∗ 0.086 0.022

(0.184) (0.290) (0.511) (0.088) (0.167) (0.124) (0.207)
Warm subhumid -0.014 -0.122 -0.217 0.464 -0.143 -0.131 -0.153

(0.182) (0.274) (0.480) (0.334) (0.371) (0.141) (0.192)
Warm semiarid -0.165 -0.353 -0.637 0.971∗∗∗ -0.622∗∗∗ -0.225 -0.021

(0.251) (0.264) (0.462) (0.178) (0.193) (0.155) (0.231)
year 2013 0.033 0.149 0.375 0.146 -0.103 0.066 -0.028

(0.066) (0.392) (0.698) (0.092) (0.100) (0.053) (0.077)
Northern region -1.549∗∗∗ -1.192∗∗∗ -2.074∗∗∗ 0.217 -0.078 0.023 -0.285

(0.329) (0.385) (0.680) (0.370) (0.419) (0.222) (0.378)
Central region -0.428 0.217 0.390 0.000 0.000 0.094 -0.331

(0.318) (0.245) (0.435) (.) (.) (0.079) (0.302)
Constant -4.156 13.636 -4.330 1.824 1.989

(4.905) (11.865) (12.220) (5.125) (5.367)

p-val: β̂F + β̂F×M = 0 0.791 0.974 0.961 0.053 0.025 0.823 0.440
F-statistic 7.838 . . 0.709 1.023
Observations 1207 1207 1207 616 615 1200 1207

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table C.3.9: The association between FISP, and decision making and ganyu

(1) (2) (3) (4)
Female Male Female Male
Decider Decider Ganyu Ganyu

FISP -0.003 -0.071 -0.084∗∗ 0.027
(0.048) (0.060) (0.041) (0.062)

matrilocal 0.091 -0.149∗ -0.111∗∗ -0.009
(0.068) (0.080) (0.052) (0.058)

FISP×Matrilocal -0.141∗ 0.228∗∗ 0.086∗ 0.011
(0.080) (0.092) (0.052) (0.073)

Age 0.001 0.004 -0.013 -0.027
(0.024) (0.040) (0.013) (0.022)

Age2 0.000 -0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)

Spousal education difference 0.010 -0.011 0.001 0.000
(0.010) (0.012) (0.005) (0.005)

Head is ill 0.050 -0.182∗ 0.009 0.016
(0.060) (0.097) (0.050) (0.048)

Household consumption (log) 0.001 0.029 -0.069∗∗ 0.045
(0.046) (0.056) (0.028) (0.031)

Adult Equivalence 0.014 -0.032 -0.001 0.001
(0.014) (0.020) (0.007) (0.011)

land holding -0.011 0.022 -0.008 0.019
(0.030) (0.035) (0.015) (0.018)

Time since arrival in community -0.003 0.002 0.000 0.001
(0.002) (0.001) (0.001) (0.001)

Rainfall (log) -2.229 0.684 -0.055 -0.180
(1.751) (2.033) (0.769) (0.809)

Community wage (log) -0.029 0.023 -0.017 0.028
(0.043) (0.052) (0.024) (0.039)

distance to the nearest road -0.049∗∗ 0.038 0.007 -0.007
(0.025) (0.027) (0.005) (0.007)

distance to BOMA -0.001 0.001 0.001 -0.001
(0.001) (0.002) (0.001) (0.001)

distance to borderpost -0.002 0.001 -0.000 -0.000
(0.002) (0.003) (0.001) (0.001)

Median maize price -0.003 0.005 0.000 -0.001
(0.004) (0.004) (0.002) (0.003)

Median fertilizer price 0.000 -0.000 0.000 0.000
(0.000) (0.000) (0.000) (0.000)

Tropical cool semi arid 1.029∗∗∗ -0.827∗∗∗ 0.133 0.149
(0.099) (0.094) (0.116) (0.197)

Tropical warm subhumid 0.502 -0.218 -0.085 -0.094
(0.340) (0.370) (0.131) (0.190)

Tropical warm semiarid 1.010∗∗∗ -0.705∗∗∗ -0.161 0.058
(0.187) (0.166) (0.148) (0.228)

year 2013 0.144∗ -0.125 0.047 -0.025
(0.087) (0.099) (0.052) (0.075)

Northern region 0.296 -0.324 0.051 -0.168
(0.375) (0.400) (0.234) (0.371)

Central region 0.000 0.000 0.091 -0.365
(0.000) (0.000) (0.082) (0.300)

Constant 14.975 -3.895 1.576 1.768
(11.862) (13.091) (5.162) (5.440)

p-val: β̂F + β̂F×M = 0 0.069 0.069 0.957 0.348
F . . 0.784 0.919
Observations 616 616 1207 1207

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table C.3.10: Main results, but including all patrilocal households

(1) (2) (3) (4) (5) (6) (7)
Households Women Men Women Men

LPM Tobit-RE LPM
Seller Quantity Value Decider Decider Ganyu Ganyu

FISP 0.138∗∗∗ 0.546∗∗∗ 0.944∗∗∗ -0.021 -0.047 -0.049∗ 0.036
(0.039) (0.177) (0.313) (0.044) (0.051) (0.030) (0.047)

matrilocality 0.060 0.151 0.259 0.066 -0.114∗ -0.057 0.004
(0.050) (0.231) (0.409) (0.055) (0.061) (0.046) (0.052)

FISP×Matrilocal -0.144∗∗∗ -0.527∗∗ -0.917∗∗ -0.123∗ 0.211∗∗ 0.052 0.002
(0.055) (0.262) (0.463) (0.074) (0.082) (0.046) (0.061)

Age 0.003 -0.002 0.003 -0.014 0.013 -0.014 -0.012
(0.016) (0.096) (0.169) (0.024) (0.030) (0.013) (0.021)

Age2 0.000 0.001 0.001 0.000 -0.000 0.000 0.000
(0.000) (0.001) (0.002) (0.000) (0.000) (0.000) (0.000)

Educated 0.002 0.196 0.381 0.023 -0.185∗ 0.032 0.126∗∗∗

(0.034) (0.286) (0.506) (0.067) (0.104) (0.036) (0.044)
Illness 0.049 0.370 0.687 -0.016 -0.084 0.014 -0.003

(0.046) (0.269) (0.476) (0.070) (0.098) (0.041) (0.046)
Consumption(log) 0.034 0.222 0.360 -0.003 0.048 -0.061∗∗ 0.039

(0.026) (0.147) (0.260) (0.045) (0.051) (0.024) (0.028)
AE -0.000 -0.003 -0.008 0.008 -0.023 -0.003 0.003

(0.009) (0.053) (0.094) (0.016) (0.020) (0.007) (0.009)
Hectarage 0.016 0.089 0.162 -0.011 0.015 -0.004 0.021

(0.022) (0.118) (0.209) (0.026) (0.029) (0.013) (0.018)
Time 0.000 0.005 0.008 -0.002 0.001 0.000 0.000

(0.001) (0.003) (0.006) (0.002) (0.002) (0.001) (0.001)
Rainfall(log) 1.125 3.311 4.919 0.243 -1.229 0.234 -0.267

(0.711) (4.258) (7.523) (1.658) (1.714) (0.601) (0.675)
Wage(log) -0.046 -0.154 -0.324 -0.038 0.056 0.003 0.026

(0.033) (0.147) (0.260) (0.040) (0.046) (0.019) (0.034)
Road KM -0.000 0.016 0.030 -0.049∗∗ 0.035 0.006 -0.003

(0.005) (0.028) (0.050) (0.021) (0.022) (0.005) (0.007)
BOMA KM 0.002∗∗∗ 0.008 0.015 0.000 -0.000 0.001 -0.002∗

(0.001) (0.006) (0.010) (0.001) (0.002) (0.001) (0.001)
Border KM 0.003∗∗∗ 0.010∗ 0.017∗ 0.000 -0.000 0.000 -0.001

(0.001) (0.006) (0.010) (0.002) (0.002) (0.001) (0.001)
Maize price 0.001 0.004 0.006 -0.003 0.003 0.001 -0.001

(0.002) (0.010) (0.018) (0.003) (0.003) (0.002) (0.002)
Fertiliser price 0.000∗ 0.002 0.003 0.000 -0.000 0.000 -0.000

(0.000) (0.001) (0.002) (0.000) (0.000) (0.000) (0.000)
Cool semiarid 0.070 -0.804∗∗∗ -1.427∗∗∗ 0.905∗∗∗ -0.622∗∗∗ 0.238 -0.031

(0.237) (0.261) (0.462) (0.151) (0.158) (0.154) (0.175)
Warm subhumid 0.136 -0.370∗∗ -0.648∗∗ 0.098 -0.042 0.117 -0.222∗

(0.155) (0.179) (0.316) (0.229) (0.162) (0.135) (0.129)
Warm semiarid -0.123 -0.706∗∗∗ -1.259∗∗∗ 0.862∗∗∗ -0.624∗∗∗ 0.002 -0.157

(0.222) (0.215) (0.379) (0.205) (0.193) (0.158) (0.202)
Year 2013 -0.007 -0.018 0.093 0.149∗ -0.126 0.015 -0.034

(0.064) (0.317) (0.560) (0.080) (0.088) (0.041) (0.067)
North -0.768∗∗ -0.964∗∗∗ -1.638∗∗∗ 0.066 -0.108 0.125 -0.116

(0.341) (0.355) (0.626) (0.273) (0.234) (0.160) (0.241)
Central -0.107 0.135 0.258 0.000 0.000 0.064 -0.220

(0.318) (0.220) (0.387) (.) (.) (0.092) (0.249)
Constant -7.922∗ -1.142 8.592 -0.783 2.008

(4.750) (11.226) (11.348) (4.036) (4.582)

p-val: β̂F + β̂F×M = 0 0.875 0.925 0.941 0.049 0.031 0.933 0.385
F 2.185 . . 0.822 0.959
N 1707 1707 1707 833 833 1702 1707

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table C.3.11: The effects of FISP on maize production, productivity and production per capita

(1) (2) (3) (4) (5) (6)
Production Productivity Production per capita

Matrilocal Patrilocal Matrilocal Patrilocal Matrilocal Patrilocal
FISP 0.430∗∗∗ 0.591∗∗ 0.214 0.465∗ 0.343∗∗ 0.469∗∗

(0.163) (0.282) (0.148) (0.251) (0.141) (0.233)
Age of head -0.204∗ 0.374 -0.212∗ 0.390∗ -0.188∗∗ 0.220

(0.105) (0.234) (0.110) (0.228) (0.096) (0.195)

Age of head2 0.001 -0.001 0.002∗ -0.001 0.001 -0.000
(0.001) (0.002) (0.001) (0.002) (0.001) (0.002)

Education of the head -0.117 -0.245 -0.088 -0.673 -0.183 -0.209
(0.501) (0.766) (0.499) (0.712) (0.404) (0.599)

Chronically ill head 0.205 -1.528∗ 0.035 -1.015 0.206 -1.131∗

(0.268) (0.886) (0.275) (0.780) (0.236) (0.653)
Household consumption(log) -0.087 0.778∗∗ -0.000 0.606∗ 0.125 0.667∗∗

(0.235) (0.346) (0.223) (0.333) (0.195) (0.277)
Adult Equivalence 0.073 -0.136 0.112 0.063 -0.050 -0.181∗∗

(0.072) (0.107) (0.070) (0.077) (0.057) (0.084)
Hectarage 0.329∗∗ 0.457 -0.346∗∗ -0.401∗ 0.271∗∗ 0.427∗

(0.133) (0.291) (0.164) (0.234) (0.130) (0.231)
Time 0.005 0.007 0.002 0.002 0.005 0.007

(0.004) (0.007) (0.003) (0.006) (0.003) (0.006)
Rainfall(log) 0.872 19.934∗∗ -1.807 18.020∗∗ 0.334 14.940∗

(5.848) (9.354) (4.443) (8.503) (5.701) (7.856)
Mean Community wage (log) -0.101 -0.279 -0.179 -0.360 -0.098 -0.258

(0.273) (0.428) (0.233) (0.386) (0.223) (0.343)
Dist to a road 0.064∗ 0.110∗∗ 0.037 0.082 0.057∗ 0.092∗

(0.038) (0.056) (0.036) (0.057) (0.034) (0.051)
Dist to BOMA 0.007 -0.000 0.009 -0.005 0.006 0.001

(0.009) (0.008) (0.007) (0.007) (0.007) (0.007)
Dist to border -0.004 0.003 -0.001 -0.005 -0.003 0.004

(0.007) (0.011) (0.005) (0.009) (0.005) (0.009)
Mean maize price 0.013 0.107∗∗∗ 0.011 0.114∗∗∗ 0.013 0.080∗∗∗

(0.012) (0.031) (0.013) (0.030) (0.011) (0.025)
Median fertiliser price -0.000 -0.002 -0.000 -0.002 0.000 -0.002

(0.002) (0.007) (0.001) (0.006) (0.001) (0.005)
Cool semiarid -1.510∗∗ 0.483 -1.402∗ 0.249 -1.361∗∗ 0.460

(0.769) (0.438) (0.765) (0.384) (0.661) (0.373)
Warm subhumid -0.390 0.516 -0.037 0.021 -0.312 0.556

(0.359) (0.599) (0.314) (0.507) (0.329) (0.492)
Warm semiarid -0.417 0.137 -0.184 0.038 -0.291 0.214

(0.375) (0.498) (0.357) (0.447) (0.343) (0.416)
Year 2013 0.492 -3.058∗∗∗ 0.311 -3.114∗∗∗ 0.387 -2.332∗∗∗

(0.404) (0.951) (0.390) (0.835) (0.342) (0.765)
North 0.000 2.771∗∗ 0.000 3.528∗∗∗ 0.000 2.283∗∗

(.) (1.210) (.) (1.055) (.) (1.005)
Central 0.380 3.278∗∗∗ 0.254 3.791∗∗∗ 0.418 2.700∗∗∗

(0.437) (0.933) (0.439) (0.817) (0.363) (0.761)
N 700 524 700 524 700 524

All coefficients are marginal effects from estimating Tobit models
Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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C.4 The second round impact of FISP on decision making

Table C.4.12: The impact of FISP on own-farming, borrowing and business ownership

(1) (2) (3) (4) (5) (6)
Women Men Women Men Women Men

LPM
Own farming Own farming Credit Credit Business Business

FISP 0.057 0.003 -0.043 0.063 0.001 0.119∗∗∗

(0.070) (0.070) (0.040) (0.051) (0.031) (0.043)
Matrilocal 0.032 -0.030 -0.067 0.011 -0.018 0.122∗∗

(0.083) (0.070) (0.053) (0.053) (0.050) (0.050)
FISP×Matrilocal -0.029 0.053 0.101∗∗ -0.021 -0.035 -0.155∗∗

(0.092) (0.090) (0.051) (0.062) (0.043) (0.063)
Age 0.008 0.020 0.011 0.030∗ 0.007 0.017

(0.024) (0.025) (0.011) (0.017) (0.012) (0.017)
Age2 -0.000 -0.000 -0.000 -0.000 0.000 -0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Educated 0.014 -0.006 0.030 -0.005 -0.030 0.011

(0.079) (0.068) (0.036) (0.050) (0.047) (0.042)
Illness -0.028 -0.033 -0.014 0.109∗ 0.115∗∗∗ -0.054

(0.074) (0.074) (0.032) (0.063) (0.044) (0.067)
Consumption(log) 0.073 0.128∗∗∗ 0.001 -0.044 -0.045∗ 0.061∗

(0.047) (0.043) (0.021) (0.032) (0.025) (0.034)
AE 0.022 0.024 -0.003 0.005 -0.004 -0.024∗∗

(0.017) (0.015) (0.008) (0.015) (0.009) (0.012)
Hectarage 0.033 0.046 0.019 0.026 0.001 0.020

(0.041) (0.040) (0.016) (0.026) (0.015) (0.021)
Time -0.001 0.001 0.000 -0.000 -0.001 -0.003∗∗

(0.002) (0.002) (0.001) (0.001) (0.001) (0.001)
Rainfall(log) -0.687 0.464 -1.041 1.322 0.084 0.655

(1.530) (1.449) (0.725) (0.892) (0.742) (1.031)
Wages(log) 0.034 0.050 -0.074∗∗ -0.017 -0.031 -0.070∗

(0.059) (0.046) (0.032) (0.039) (0.027) (0.041)
Road KM 0.009 0.011 0.002 -0.006 0.008∗ -0.003

(0.010) (0.008) (0.004) (0.007) (0.005) (0.005)
BOMA KM -0.001 -0.002 0.001 0.001 0.000 0.002∗∗

(0.001) (0.002) (0.001) (0.001) (0.000) (0.001)
Border KM -0.000 -0.002 0.000 0.000 0.000 0.002∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Maize price 0.003 0.005 0.001 0.002 0.006∗∗∗ 0.003

(0.003) (0.003) (0.002) (0.002) (0.002) (0.002)
Fertiliser price -0.000 -0.001 0.000 0.000 0.000 -0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Cool semiarid -0.250 -0.085 0.149 -0.002 -0.232 -0.067

(0.199) (0.206) (0.233) (0.123) (0.179) (0.149)
Warm subhumid 0.051 0.003 0.199 0.015 -0.010 -0.148

(0.228) (0.248) (0.282) (0.129) (0.159) (0.161)
Warm semiarid -0.112 0.139 0.140 -0.213 -0.299 -0.380∗∗

(0.214) (0.230) (0.272) (0.151) (0.190) (0.176)
Year 2013 -0.136 -0.295∗∗∗ 0.114∗ -0.029 -0.079 0.011

(0.107) (0.103) (0.058) (0.070) (0.059) (0.081)
North 0.197 0.476 0.135 -0.302 0.203 -0.000

(0.585) (0.597) (0.289) (0.221) (0.368) (0.337)
Central -0.479 -0.476 -0.019 0.036 0.456 0.283

(0.352) (0.312) (0.073) (0.123) (0.303) (0.272)
cons 4.186 -4.841 6.798 -9.040 -0.458 -5.070

(10.349) (9.832) (4.898) (6.024) (5.085) (7.000)

p-val: β̂F + β̂F×M = 0 0.650 0.360 0.045 0.263 0.315 0.458
F 1.044 2.036 1.955 0.978 2.067 2.755
N 1207 1207 1207 1207 1207 1207

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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C.5 Additional-outcomes of matrilocal against all patrilocal

Table C.5.13: Additional outcomes that include all patrilocal households

(1) (2) (3) (4) (5) (6)
Women Men Women Men Women Men

LPM
Own farming Own farming Credit Credit Business Business

FISP 0.043 0.052 -0.027 0.070∗ 0.009 0.065∗

(0.059) (0.059) (0.028) (0.037) (0.026) (0.035)
matrilocality -0.003 -0.023 -0.050 0.016 -0.018 0.097∗∗

(0.075) (0.067) (0.043) (0.047) (0.043) (0.045)
FISP×Matrilocal -0.034 0.010 0.083∗∗ -0.026 -0.044 -0.108∗

(0.083) (0.081) (0.042) (0.053) (0.039) (0.058)
Age 0.007 0.018 0.013 0.031∗∗ 0.006 0.015

(0.027) (0.026) (0.010) (0.015) (0.011) (0.015)
Age2 -0.000 -0.000 -0.000 -0.000∗∗ 0.000 -0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Educated -0.005 -0.031 0.036 0.018 -0.033 0.019

(0.067) (0.060) (0.026) (0.042) (0.037) (0.035)
Illness -0.074 -0.062 -0.020 0.073 0.082∗∗ -0.018

(0.075) (0.073) (0.031) (0.052) (0.038) (0.060)
Consumption(log) 0.059 0.102∗∗ -0.001 -0.038 -0.027 0.047

(0.045) (0.040) (0.019) (0.027) (0.022) (0.031)
AE 0.018 0.016 -0.006 0.005 -0.003 -0.013

(0.014) (0.014) (0.008) (0.012) (0.009) (0.010)
Hectarage 0.025 0.026 0.026∗ 0.019 0.005 0.011

(0.039) (0.038) (0.014) (0.022) (0.013) (0.019)
Time 0.002 0.000 0.000 0.000 -0.001 -0.003∗∗∗

(0.002) (0.002) (0.001) (0.001) (0.001) (0.001)
Rainfall(log) -1.755 -1.097 -0.797 2.080∗∗∗ 0.641 1.397∗

(1.253) (1.140) (0.571) (0.800) (0.595) (0.776)
Wages(log) -0.027 -0.023 -0.034 -0.020 -0.027 -0.036

(0.050) (0.043) (0.024) (0.030) (0.021) (0.032)
Road KM 0.004 0.010 0.003 -0.003 0.009∗ -0.001

(0.009) (0.007) (0.003) (0.006) (0.005) (0.005)
BOMA KM -0.001 -0.002 0.000 0.000 -0.000 0.002∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.000) (0.000)
Border KM -0.001 -0.002∗ 0.001 0.000 -0.000 0.003∗∗∗

(0.001) (0.001) (0.001) (0.001) (0.000) (0.001)
Maize price 0.003 0.004 0.000 0.002 0.004∗∗ 0.000

(0.003) (0.003) (0.001) (0.002) (0.002) (0.002)
Fertiliser price -0.000 -0.000 0.000∗∗ 0.000∗ 0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Cool semiarid -0.300 -0.218 0.053 0.046 -0.232∗ 0.097

(0.213) (0.248) (0.100) (0.134) (0.141) (0.166)
Warm subhumid 0.009 -0.179 0.126 0.081 -0.090 0.136

(0.189) (0.180) (0.109) (0.101) (0.085) (0.121)
Warm semiarid -0.130 -0.076 0.029 -0.132 -0.335∗∗ -0.107

(0.220) (0.215) (0.110) (0.153) (0.160) (0.159)
Year 2013 -0.062 -0.156 0.079∗ -0.027 -0.032 0.017

(0.099) (0.101) (0.046) (0.054) (0.048) (0.067)
North 0.289 0.459 0.200 -0.381∗ 0.061 -0.107

(0.384) (0.345) (0.141) (0.226) (0.208) (0.265)
Central -0.392 -0.371 0.044 -0.029 0.397 0.134

(0.303) (0.284) (0.069) (0.106) (0.247) (0.217)
cons 11.811 6.521 5.011 -14.311∗∗∗ -4.218 -10.220∗

(8.582) (7.824) (3.871) (5.415) (4.051) (5.300)

p-val: β̂F + β̂F×M = 0 0.883 0.287 0.046 0.244 0.282 0.355
F 1.123 1.657 2.134 1.213 1.771 3.167
N 1707 1707 1707 1707 1707 1707

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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C.6 Female-headed Households Descriptive Statistics

Table C.6.14: Differences in female-headed household characteristics by FISP status

Patrilocal Matrilocal
FISP Non-FISP diff FISP Non-FISP diff

Sale 0.64 0.60 0.04 0.31 0.32 -0.01
Output 50.00 20.00 30.00 6.25 9.64 -3.39
Value 4181.82 600.00 3581.82 135.94 714.29 -578.35
Illness 0.27 0.00 0.27 0.09 0.00 0.09
Consumption 157916.30 153505.31 4410.99 172244.34 170715.08 1529.27
AE 4.56 3.84 0.72 4.29 3.51 0.78
Hectarage 0.83 0.60 0.23 0.57 0.51 0.07
Time 39.30 22.00 17.30 26.97 14.46 12.50∗∗

Rainfall 847.55 831.70 15.85 814.37 807.55 6.82
Wages 370.00 290.00 80.00 228.75 341.30 -112.55∗∗

Road KM 13.49 7.17 6.32 10.02 7.51 2.51
BOMA KM 41.11 36.72 4.39 35.28 24.37 10.92
Border KM 49.62 41.72 7.90 24.00 33.93 -9.93
Maize Price 54.62 53.28 1.34 53.98 65.61 -11.63∗∗

Fertiliser Price 77.12 59.84 17.28 97.24 106.25 -9.01
Warmsemiarid 0.55 0.60 -0.05 0.28 0.29 -0.00
Warmsubhumid 0.09 0.10 -0.01 0.63 0.64 -0.02
Coolsemiarid 0.27 0.20 0.07 0.09 0.07 0.02
Coolsubhumid 0.09 0.10 -0.01 0.00 0.00 0.00
North 0.00 0.00 0.00 0.00 0.00 0.00
Central 0.91 0.80 0.11 0.13 0.07 0.05
South 0.09 0.20 -0.11 0.88 0.93 -0.05
2010 0.55 0.50 0.05 0.69 0.29 0.40∗∗

2013 0.45 0.50 -0.05 0.31 0.71 -0.40∗∗

Observations 11 10 21 32 28 60
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Table C.6.15: Differences in female-headed household characteristics by post-marriage settlement
practise

FISP No-FISP
Matrilocal Patrilocal diff Matrilocal Patrilocal diff

Sale 0.31 0.64 -0.32 0.32 0.60 -0.28
Output 6.25 50.00 -43.75 9.64 20.00 -10.36
Value 135.94 4181.82 -4045.88 714.29 600.00 114.29
Illness 0.09 0.27 -0.18 0.00 0.00 0.00
Consumption 172244.34 157916.30 14328.04 170715.08 153505.31 17209.77
AE 4.29 4.56 -0.27 3.51 3.84 -0.33
Hectarage 0.57 0.83 -0.26 0.51 0.60 -0.09
Time 26.97 39.30 -12.33 14.46 22.00 -7.54
Rainfall 814.37 847.55 -33.17 807.55 831.70 -24.15
Wages 228.75 370.00 -141.25 341.30 290.00 51.30
Road KM 10.02 13.49 -3.47 7.51 7.17 0.35
BOMA KM 35.28 41.11 -5.82 24.37 36.72 -12.35
Border KM 24.00 49.62 -25.62∗ 33.93 41.72 -7.79
Maize Price 53.98 54.62 -0.64 65.61 53.28 12.33∗

Fertilisfer Price 97.24 77.12 20.12 106.25 59.84 46.41∗

Warmsemiarid 0.28 0.55 -0.26 0.29 0.60 -0.31
Warmsubhumid 0.63 0.09 0.53∗∗∗ 0.64 0.10 0.54∗∗∗

Coolsemiarid 0.09 0.27 -0.18 0.07 0.20 -0.13
Coolsubhumid 0.00 0.09 -0.09 0.00 0.10 -0.10
North 0.00 0.00 0.00 0.00 0.00 0.00
Central 0.13 0.91 -0.78∗∗∗ 0.07 0.80 -0.73∗∗∗

South 0.88 0.09 0.78∗∗∗ 0.93 0.20 0.73∗∗∗

2010 0.69 0.55 0.14 0.29 0.50 -0.21
2013 0.31 0.45 -0.14 0.71 0.50 0.21

Observations 32 11 43 28 10 38
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Table C.6.16: Differences in individual characteristics by FISP status
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Table C.6.17: Differences in individual characteristics by gender
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APPENDIX D

SCHOOL DROP OUT AND FARM INPUT SUBSIDIES:

GENDER AND KINSHIP HETEROGENEITY IN MALAWI

D.1 Characteristics of matrilineal, patrilineal, matrilocal and pa-

trilocal residents

Table D.1.1: The differences in characteristics by within gender, between kinship

Matrilineal Patrilinieal t-test Matrilineal Patrilineal t-test
Female Male

Drop out 0.113 0.101 0.012 0.101 0.047 0.054
School expenditure 3501.084 4602.879 -1101.795 4602.879 3766.934 835.945
Water hours 0.478 0.383 0.095 0.383 0.142 0.241∗∗∗

Observations 452 99 551 99 106 205

Table D.1.2: The differences in gender characteristics by settlement patterns

Matrilocal Patrilocal t-test Matrilocal Patrilocal t-test
Female Male

Drop out 0.132 0.084 0.048 0.041 0.040 0.001
School Expenditure 4128.498 2544.190 1584.308 4211.379 1428.132 2783.246∗∗

Water hours 0.481 0.474 0.008 0.178 0.117 0.061∗

Observations 273 179 452 243 174 417

Table D.1.3 dis-aggregates matrilineal control variables by post marriage settlement. We find no

differences in child age between matrilocal and patrilocal communities, however, more patrilocal

children are too old for their class. Matrilocal communities are relatively poorer than patrilocal

communities. Matrilocal households are smaller than patrilocal households. Matrilocal heads are

relatively younger than those from patrilocal communities. Matrilocal heads are highly educated

in comparison to patrilocal heads. Even though both matrilocal and patrilocal households are

predominantly patriarchal, matrilocal households have relatively more female-headed households

than those from patrilocal communities. Patrilocal households are more rural than matrilocal

households.
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Table D.1.3: Intra-matrilineal differences in characteristics

(1) (2) (3)
Matrilocal Patrilocal t-test

Child age 11.594 11.682 -0.088
Over age 2.239 2.679 -0.440∗∗∗

Household consumption 700466.388 833815.056 -133348.668∗∗∗

Household size 6.247 7.519 -1.272∗∗∗

Youth-dep-ratio 1.453 1.429 0.024
Old age-dep-ratio 0.073 0.057 0.016
Age of the head 44.918 46.086 -1.168∗

Age of the head2 2186.706 2264.655 -77.949
Edu of the head 6.095 5.848 0.248
Edu of the head2 56.413 47.430 8.984∗∗∗

Female head 0.287 0.164 0.122∗∗∗

Rural resident 0.821 0.933 -0.111∗∗∗

Year 2013 0.477 0.464 0.014

Obs. 1427 742 2169
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D.2 FISP participation

Table D.2.4: Probit estimates on FISP participation

(1) (2)
Marginal effects Standard Errors

Household consumption (log) 0.091 (0.076)
Landholding (log) 0.058 (0.066)
Landholding2 -0.000 (0.000)
Suitable agricultural area 0.185∗∗∗ (0.032)
Villagers pay chief for land -0.548∗∗∗ (0.135)
Education of head 0.046∗ (0.026)
Education of head2 -0.004∗ (0.002)
Age of head 0.037∗ (0.021)
Age of head2 -0.000 (0.000)
Female head -0.057 (0.103)
Tropical warm subhumid -0.014 (0.093)
Tropical cool semiarid -0.028 (0.201)
Tropical cool subhumid -0.522∗∗∗ (0.162)
Constant -1.755∗ (0.969)

Observations 1369
Pseudo R-squared 0.046

Marginal effects reported
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table D.2.4 shows marginal effects on factors that affect FISP participation. Residing in suitable

agriculture areas increases chances of obtaining subsidy vouchers. The results suggest that, even

though the post-2008 FISP started to focus on social protection (Lunduka et al., 2013), it was

areas that were suitable for maize production which obtained the most coupons. I find a negative

association between FISP and villages which pay the chief to obtain land. In Malawi, over 80

percent of land is held under customary law (Berge et al., 2014). Areas that sell land are urban and

peri-urban. Therefore, most FISP coupons go to remote areas. Education only reduces the chances

of obtaining FISP among the highly-educated. The highly-educated, most likely, have alternative

income sources from the labour market. As such, they are relatively well-off, and not eligible for the

program. Older heads are more likely to receive FISP. This is consistent with the social protection

goals of the program (Lunduka et al., 2013). Arguably, younger heads are less vulnerable for being

actively involved in the labour market. There is also a negative association between living in cool

sub-humid areas and receiving vouchers.
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D.3 Full results with controls

Table D.3.5: The effects of FISP on school drop out, school expenditure, and time use

(1) (2) (3) (4) (5) (6)
Kinship Matrilineal Matrilocal

Matrilineal Patrilineal Matrilocal Patrilocal Mechanisms
Drop out Drop out Drop out Drop out Expenditure Water hours

FISP 0.002 0.009 -0.020 0.028 0.164 0.069
(0.019) (0.042) (0.030) (0.023) (0.425) (0.080)

FISP×Female -0.107∗∗∗ -0.027 -0.109∗∗ -0.083 1.205∗∗ -0.168∗

(0.032) (0.075) (0.046) (0.043) (0.582) (0.093)
Age of the the child -0.060∗∗ 0.031 -0.057∗∗ -0.065 0.580 -0.038

(0.024) (0.072) (0.027) (0.042) (0.353) (0.051)
Over age 0.076∗∗∗ 0.039 0.074∗∗∗ 0.078∗∗∗ -0.673∗∗∗ 0.019

(0.013) (0.031) (0.016) (0.022) (0.187) (0.020)
Household consumption (log) -0.013∗∗ 0.039 -0.012∗∗ -0.014 0.213∗∗∗ 0.009

(0.006) (0.034) (0.006) (0.021) (0.076) (0.017)
Household size 0.011 -0.046∗ 0.018∗ -0.000 -0.061 -0.027

(0.008) (0.027) (0.010) (0.009) (0.103) (0.020)
Household’s youth dependency ratio -0.049∗∗ -0.063 -0.052∗∗ -0.039 0.136 0.060∗

(0.020) (0.066) (0.025) (0.031) (0.232) (0.034)
Household’s old age dependency ratio 0.138 -0.309 0.080 0.265 0.228 -0.261∗

(0.113) (0.276) (0.101) (0.268) (0.921) (0.135)
Age of household head -0.004 -0.032 -0.007 0.001 -0.025 0.020

(0.009) (0.026) (0.013) (0.018) (0.102) (0.020)
Head’s age2 0.000 0.000 0.000 -0.000 0.001 -0.000

(0.000) (0.000) (0.000) (0.000) (0.001) (0.000)
Head’s education 0.023∗∗∗ 0.003 0.021∗∗∗ 0.025 -0.244∗∗∗ 0.013

(0.006) (0.043) (0.008) (0.016) (0.078) (0.015)
Head’s education2 -0.001∗∗ 0.000 -0.001∗ -0.001 0.009∗∗∗ -0.001

(0.000) (0.002) (0.000) (0.001) (0.003) (0.001)
Female-headed household 0.069∗ -0.267∗∗ 0.090∗∗ 0.037 -1.351∗ -0.102

(0.040) (0.134) (0.046) (0.081) (0.703) (0.076)
Rural -0.071 -0.296 0.029 -0.009 -1.345∗ 0.031

(0.110) (0.352) (0.103) (0.208) (0.704) (0.168)
Year 2013 0.160∗∗ -0.027 0.155∗∗ 0.164 -0.224 0.272∗

(0.068) (0.176) (0.075) (0.124) (0.961) (0.148)

Individual FE Y Y Y Y Y Y
Mundlak controls N N N N Y Y
District FE Y Y Y Y Y Y
Region FE Y Y Y Y Y Y

Observations 2157 353 1416 741 1416 1416

P: β̂F + β̂F×F = 0 0.000 0.814 0.000 0.118 0.001 0.090

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table D.3.6: The effects of FISP on education spending and time use in matrilocal communities by
age

(1) (2) (3) (4) (5) (6)
Education spending Hours of water per day

Primary Transition Secondary Primary Transition Secondary

FISP 0.055 0.073 1.998 0.001 0.169 0.242∗

(0.380) (0.904) (1.841) (0.101) (0.150) (0.133)
FISP×Female 0.332 1.236 2.652 -0.032 -0.424∗∗ -0.364∗∗

(0.583) (1.215) (2.301) (0.111) (0.193) (0.172)
Age of the child -0.308 1.410∗ 1.213∗ 0.097 -0.192∗∗ -0.025

(0.385) (0.740) (0.669) (0.090) (0.076) (0.072)
Over age -0.081 -1.204∗∗∗ -1.090∗∗∗ 0.011 0.006 0.023

(0.176) (0.280) (0.378) (0.033) (0.042) (0.023)
Household consumption (log) 0.140∗ 0.226 0.532∗∗ 0.055∗∗ -0.055 -0.005

(0.085) (0.143) (0.229) (0.022) (0.044) (0.039)
Household size -0.104 0.152 -0.353 -0.021 -0.055 -0.017

(0.099) (0.198) (0.353) (0.027) (0.043) (0.030)
Household’s youth dependency ratio -0.004 -0.071 -0.084 0.059 0.049 -0.012

(0.325) (0.445) (0.864) (0.040) (0.060) (0.082)
Household’s old age dependency ratio 0.233 2.305 -1.619 -0.126 -0.590 -0.446

(0.996) (2.433) (1.749) (0.146) (0.368) (0.341)
Age of household age 0.050 0.031 -0.593∗∗ 0.007 0.044 -0.001

(0.132) (0.182) (0.241) (0.029) (0.045) (0.033)
Age of household age2 0.000 0.000 0.007∗∗∗ 0.000 -0.000 0.000

(0.001) (0.002) (0.002) (0.000) (0.000) (0.000)
Education of household head -0.169∗∗ -0.022 -0.416 0.007 0.025 -0.028

(0.080) (0.143) (0.279) (0.021) (0.026) (0.024)
Education of household head2 0.007∗ -0.002 0.017∗ -0.001 0.001 -0.000

(0.004) (0.005) (0.010) (0.001) (0.001) (0.001)
Female headed household -1.296∗ -0.227 -0.799 0.016 -0.254 -0.053

(0.742) (1.529) (1.708) (0.089) (0.164) (0.125)
Rural 0.907 -4.054∗∗∗ -2.954 0.144 -0.415 0.186

(0.708) (1.475) (2.099) (0.229) (0.430) (0.263)
Year 2013 1.963∗ -3.088 -2.200 -0.087 0.685∗∗∗ 0.308

(1.122) (2.173) (1.494) (0.256) (0.226) (0.190)

Mundlak controls Y Y Y Y Y Y
Individual FE Y Y Y Y Y Y
District FE Y Y Y Y Y Y
Region FE Y Y Y Y Y Y

Observations 790 414 212 790 412 211

P: β̂F + β̂F×F = 0 0.401 0.114 0.000 0.633 0.054 0.218

Standard errors in parentheses
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table D.3.7: Factors that affect school dropout in Malawi: FISP× Female× Matrilocal

(1) (2) (3)
Dependent variable: School dropout

Under 13 years Transition 13 years Over 13 years
FISP 0.009 0.027 0.062

(0.006) (0.049) (0.089)
FISP× Matrilocal 0.003 -0.052 -0.354∗∗

(0.009) (0.069) (0.166)
FISP× Female 0.001 -0.104 -0.417∗∗

(0.008) (0.101) (0.170)
FISP× Female× Matrilocal -0.033 0.071 0.291

(0.026) (0.131) (0.240)
Age of the child -0.010 -0.049 -0.113∗

(0.009) (0.053) (0.065)
Over-age 0.013∗ 0.117∗∗∗ 0.089∗∗∗

(0.008) (0.019) (0.033)
Household consumption (log) -0.007∗ -0.021∗∗ -0.049∗∗

(0.004) (0.010) (0.024)
Household size 0.006∗ 0.002 0.030

(0.003) (0.012) (0.024)
Youth dependence ratio -0.042 -0.020 -0.044

(0.031) (0.037) (0.055)
old-age dependence ration 0.041 0.164 0.301

(0.041) (0.162) (0.322)
Head age 0.006 -0.004 0.020

(0.005) (0.016) (0.021)

Head age2 -0.000 0.000 -0.000
(0.000) (0.000) (0.000)

Head school 0.001 0.020∗ 0.051∗∗∗

(0.003) (0.012) (0.018)

Head school2 -0.000 -0.001∗ -0.002∗∗∗

(0.000) (0.001) (0.001)
Female head 0.067∗ -0.075 0.015

(0.035) (0.065) (0.135)
Rural Residence -0.064 -0.730∗∗ -0.531

(0.062) (0.338) (0.486)
Year 2013 0.017 0.142 0.398∗∗∗

(0.025) (0.149) (0.150)
Observations 1175 660 322
P: FISP + FISP× Matrilocal + FISP× Female + FISP× Female× Matrilocal=0 0.320 0.407 0.000

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Dropout is a binary variable indicating whether a child observed in school in 2010 permanently left by 2013, Expenditure
is the logged expenditure in Malawi Kwacha on a child in the most recent academic year with zeroes replaced by 1.
Matrilocal(Patrilocal) is where the community practices Matrilocal(Patrilocal) post-marriage settlements.
Standard errors are clustered by enumerator area and displayed in parentheses. The sample is limited to farming households.
Estimates are re-weighted using inverse propensity scores of FISP participation. Control variables include Age of the child;
household percepita consumption; household youth dependent ratio; household old age dependent level; age of household head;
squared age of the head; education of the head;squared education of the head; whether the household is female headed; whether
the household lives in rural area; and time year dummy
Source: Own calculations using IHPS 2010-2013 data
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Table D.3.8: Factors that affect school dropout in Malawi across years

(1) (2) (3) (4) (5) (6)
Under 13 years Transition 13 years Above 13 years
2010 2013 2010 2013 2010 2013

FISP -0.014 0.006 -0.084∗ 0.039 -0.112 -0.418∗∗

(0.026) (0.026) (0.045) (0.081) (0.087) (0.186)
FISP× Matrilocal 0.026 -0.031 0.099∗ -0.145 -0.027 0.014

(0.032) (0.030) (0.056) (0.112) (0.110) (0.223)
FISP× Female -0.012 -0.005 0.031 -0.081 -0.037 0.147

(0.018) (0.024) (0.053) (0.099) (0.063) (0.231)
FISP× Female× Matrilocal 0.006 0.006 -0.039 0.219∗ -0.014 -0.044

(0.024) (0.028) (0.060) (0.130) (0.099) (0.260)
Child age -0.011∗ 0.005 -0.015 0.066 0.120 -0.109

(0.007) (0.006) (0.024) (0.048) (0.111) (0.162)
Over-age 0.012∗∗ 0.014∗ 0.037∗∗∗ 0.052∗∗∗ 0.036∗∗∗ 0.047∗∗

(0.006) (0.007) (0.012) (0.013) (0.013) (0.023)
Consumption (log) -0.001 -0.001 -0.005 -0.014∗ 0.014 -0.018

(0.002) (0.003) (0.005) (0.008) (0.008) (0.019)
Household size 0.001 0.002 0.003 -0.007 -0.010 0.014

(0.002) (0.004) (0.005) (0.013) (0.014) (0.025)
youth-dependence-ratio -0.006 -0.010 0.007 0.053 0.017 -0.011

(0.004) (0.009) (0.018) (0.035) (0.050) (0.105)
old-age-dependence-ratio 0.105 0.084 0.002 0.198 -0.270 0.060

(0.078) (0.065) (0.052) (0.132) (0.171) (0.450)
Head age -0.001 -0.000 0.004 -0.012 -0.035∗∗ -0.008

(0.005) (0.003) (0.005) (0.009) (0.018) (0.022)

Head age2 0.000 -0.000 -0.000 0.000 0.000∗ 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Head education 0.000 0.003 0.000 0.006 0.007 -0.005
(0.002) (0.005) (0.009) (0.015) (0.014) (0.039)

Head education2 0.000 -0.000 -0.000 -0.001 -0.001 0.000
(0.000) (0.000) (0.001) (0.001) (0.001) (0.002)

Female head 0.007 0.025 0.038 -0.034 0.055 0.087
(0.011) (0.026) (0.028) (0.057) (0.068) (0.117)

Rural residence -0.010 0.013 -0.054 -0.229 0.262∗∗ -0.251
(0.014) (0.033) (0.038) (0.177) (0.120) (0.260)

Observations 632 628 361 338 192 168
P: FISP + FISP× Matrilocal + FISP× Female + FISP× Female× Matrilocal=0 0.622 0.171 0.794 0.675 0.071 0.040

NOTES: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
Dropout is a binary variable indicating whether a child observed in school in 2010 permanently left by 2013, Expenditure
is the logged expenditure in Malawi Kwacha on a child in the most recent academic year with zeroes replaced by 1.
Matrilocal(Patrilocal) is where the community practices Matrilocal(Patrilocal) post-marriage settlements.
Standard errors are clustered by enumerator area and displayed in parentheses. The sample is limited to farming households.
Estimates are re-weighted using inverse propensity scores of FISP participation. Control variables include Age of the child;
household percepita consumption; household youth dependent ratio; household old age dependent level; age of household head;
squared age of the head; education of the head;squared education of the head; whether the household is female headed; whether
the household lives in rural area; and time year dummy
Source: Own calculations using IHPS 2010-2013 data
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