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Abstract
Zimbabwe carried out agrarian reform in 2000 to correct colonial land imbalances. Dubbed the
Fast Track Land Reform Program (FTLRP), the program is widely considered as the single
most important trigger to the country’s economic misfortunes. On the back of several other
events that preceded FTLRP, we estimate the effects of the program on welfare; and internal
migration patterns, following the Harris-Todaro framework since the agrarian redistribution
program attracted the urban class into agriculture. The unavailability of nationwide data had
confined earlier empirical work to small geographical areas, limiting the extent to which these
studies can contribute to the debate. Our work contributes to the literature by using remote
sensing data that covers the whole country and estimate the effects on welfare within a natural
experiment design. Specifically, we employ Night Lights Data (NLD) and Normalised
Difference Vegetation Index (NDVI) from The National Oceanic and Atmospheric
Administration (NOAA) and we find a high correlation between these and ward level poverty
estimates for the 2012 Population Census. We find that the land reform program negatively
affected welfare in Zimbabwe, and note that FTLRP was not an event, but rather a cycle of
related events that started even before 2000. An important conclusion that we arrive at is that
NLD may not be highly viable in the analysis of economic phenomenon in rural areas in
developing countries because such areas are largely unlit, and land cover products such as
NDVI are the next best alternative. For migration analysis, we use census district level
population figures and observe that the program might have had resulted in urban-rural
migration, and we find that it altered the intra-rural patterns of migration.
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2.1 Introduction
Zimbabwe’s Fast Track Land Reform Program (FTLRP) is a social policy that has significantly
shifted welfare and migration in the country. For instance, Richardson (2007) explains that
agriculture constituted 17% of the Zimbabwean economy before land reform, while 60% of
manufacturing relied heavily on the sector – yet such is no longer the case. The disturbance of
commercial farming after year 2000’s land reform possibly had a high cost on manufacturing,
resulting in high informality. Land reform also resulted in significant reverse migration as
urban dwellers also benefited under it (Marimira, 2010). In terms of welfare, there are divergent
views regarding the efficacy of agrarian reform. In Zimbabwe (Chigumira, 2010; Mutangi,
2010; Zikhali, 2010) argue that the country’s land reform program did not improve welfare,
while (Mandizadza, 2010; Mbereko, 2010; Moyo, 2010) found that the program resulted in
positive gains in productivity and welfare. Each of these studies was localised and did not
assess the large-scale effects of the policy. Consequently, this study aims to examine the effects
of land reform on welfare and internal migration patterns for all of Zimbabwe. This paper
makes an important contribution because it offers a first nationwide view of the land reform
process, and whether it has mitigated the effects of a constrained informal sector, as noted
above; and whether reverse migration resulted.
The Land Reform and Livelihoods working paper series by PLAAS (2010) is a central source
that attempts to understand the impact of Zimbabwean land reform: the collection of research
does not cover the whole country, but presents many small-scale local studies. This research
therefore intends to contribute to the debate on the viability of the land reform program by
estimating small area welfare effects using remote sensing data. Firstly, it uses Night Lights
Data (NLD) and Normalised Difference Vegetation Index (NDVI)1 from The National Oceanic
and Atmospheric Administration (NOAA). The lack of publicly available nationally
representative survey data means that it is not possible to track standard welfare measures for
the entire economy. To fill this gap, this study makes a contribution by using Night Lights Data
to estimate changes in welfare for small areas (wards) following (Pinkovskiy & Sala-i-Martin,
2014). Identification relies on a difference-in-difference econometric approach; that is, we
measure differences in economic activity before and after the implementation of Land Reform,
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The study uses a historical NDVI from the NOAA vegetation monitoring series that spans the period 1981 to
2016.
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but also remove the effects of time changes in regions that were not primarily targeted by the
policy.
As expected under Lewis (1954) and Harris and Todaro (1970), the urban areas in Zimbabwe
had historically attracted surplus labour from the traditional, rural sector. At the turn of the 21st
Century however, Zimbabwe’s land reform offered incentives for the urban class to migrate
back to the rural areas to take up farming. At this point, the country’s economy had already
been battered by the effects of The Economic and Structural Adjustment Program (ESAP),
plummeting local currency, tension with the international community over the issue of land
and even over the country’s participation in the Second Congo War. Macro level data suggest
that the economy was already weakening at the time of land reform, with unemployment
steadily climbing thus we test whether the taking up a farm under the land reform program
promised a substantial income differential to attract especially the unemployment or
underemployment urban class to the rural areas.
Formally, we test the occurrence of urban-rural migration after land reform using the same
difference in difference identification procedure. The rest of the paper is structured as follows:
Section 2.2, presents the theoretical underpinning of land reform and welfare across the globe,
as well as some empirical findings on the effect of land reform in Zimbabwe. It also reviews
selected studies on migration, and poses whether there was significant reverse migration as a
result of land reform in Zimbabwe. Section 2.3 presents the chronology of events that preceded
2000’s land reform program. The section narrates important events that took place in the
several years before 2000, but equally importantly the historical colonial background is also
outlined; while Section 2.4 discusses the identification procedure, as well as census, NLD and
NDVI data that is used in the study. This is followed by the results and conclusions in Sections
5 and 6 respectively.

2.2 Review of Land Reform, Welfare and Migration Literature
2.2.1 Agrarian Reform Theoretical Underpinning
Adams (1995) and Zarin and Bujang (1994) define land reform as the reallocation of property
or rights for the benefits of previously disadvantaged groups such as tenants, peasants and farm
labourers. Although they are used interchangeably, land reform is a subset of agrarian reform.
There are diverse views behind land reform. Zarin and Bujang (1994) offer three motivations
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for agrarian reform. The political motive is when a government uses land reform either to gain
or retain power; the social motive targets a more egalitarian society while the economic one
centres around efficiency (Zarin & Bujang, 1994). Adams (1995) and Zarin and Bujang (1994)
concur that politics are inseparable from land. This study endeavours to contribute by
examining how agrarian reform in Zimbabwe affected regional welfare.
Land and poverty are related. A number of authors agree that there is a strong positive
correlation between rural poverty and landlessness (Adams, 1995; Cotula, Toulmin, & Quan,
2006; Zarin & Bujang, 1994). Cotula et al. (2006) mentions that the World Bank’s Poverty
Reduction Strategy Papers (PRSPs) have (to various degrees) linked poverty to landlessness;
for example, in Burkina Faso, Mongolia, Honduras, Cambodia, Lao and Southern Africa.
Similarly, (Cotula et al., 2006) suggest it will be difficult to lift communities out of poverty
unless land reform is implemented on a foundation of commitment and strong political will by
the government, as well as effective reorganization, orderliness and the provision of support
and incentives. Ciamarra (2004) argues that providing more access to land improves the
welfare of the poor, but cautions that this is only possible when both state-led expropriation
and market-led polices are simultaneously pursued. Seligson (1984) and Christodoulou (1990)
posit that land reform has been viewed as an egalitarian manoeuvre to get the rural poor out of
poverty.
Moreover, it is seen a strategy to increase agriculture returns to scale through eliminating the
diseconomies of scale associated with larger farms and allowing the agility and innovation of
smaller farm holdings (Adams, 1995; Barraclough, 1999; Cotula et al., 2006; Zarin & Bujang,
1994). While larger farms can enjoy economies of scale, Cotula et al. (2006) posit that
mechanization returns to scale are evident in crops such as sugarcane, some cereals and soya
while crops such as rubber, fruit and vegetables produce better yields under manual labour
intensive conditions. Better efficiency under smaller farms may also be due to the outputs gains
from the self-employment incentive of family farms; although land reform might just be a
response to population growth (De Janvry, Sadoulet, & Wolford, 2001). Land reform may also
be implemented just to break landlord power. In Iraq, for example, Warriner (1969) asserts that
land reform did not take the country forward in any significant way, but only achieved to break
the power of the Sheikhs. Warriner (1969), adds that if the costs of land reform are too high,
output tends to decline, and land reform cannot contribute to economic growth under such
circumstances. Rather, rapid economic growth is a necessary pre-condition for a fruitful land
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reform program. For Zimbabwe, FTLRP was implemented on the back of an already staggering
economy and decline in welfare would thus be expected.
Land tenure reform, external inducements, external controls and confirmation of title are the
major variants of agrarian reform (Adams, 1995). Land tenure reform involves realignment of
reciprocal property rights between owners and conversion of informal tenancy into formal
property rights as a way of balancing the tenant-landlord relationship (Adams, 1995; Cotula et
al., 2006). In contrast to land tenure reform, external inducements are market based incentives
(for example credit to allow land transfers) that are put in place by the state to lead the agrarian
property rights structure in a certain way, such as Zimbabwe’s willing buyer willing seller
model prior to 2000 (Adams, 1995; De Villiers, 2003). External controls describe agrarian
reform as a set of legislative controls or prohibitions on property rights including but not limited
to nationalization, restitution or land expropriation with or without compensation on the
grounds of underutilization, excessive size, landlord absenteeism or just to correct historical
imbalances (Adams, 1995). This kind of agrarian reform is analogous to FTLRP. Lastly, land
reform may involve the verification and confirming of titles of those already in possession of
land holdings (Adams, 1995). In order to secure welfare, the four principal forms of agrarian
reform may need to be considered holistically and regarded as a cycle through which the
external control version of land reform such as FTLRP should pass through. Yet, that was not
the case in Zimbabwe. Thus the question is what happened to welfare, and whether the
programme was successful here.

2.2.2 The Effect of FTLRP on Welfare – Empirical Evidence
This had already highlighted that the effect that FTLRP had on welfare is a highly contested
topic, and there has not been consensus. Cliffe, Alexander, Cousins, and Gaidzanwa (2011)
observe that in the wake of FTLRP, and after realising that the government of Zimbabwe was
not going to be talked out of agrarian reform, the then UK Minister for Africa, Peter Hain stood
before the House of Commons Foreign Affairs Committee in May of 2000, saying that
Zimbabwe’s agrarian reform was a corrupt exercise marred by inefficiency and that is why
funding had been suspended. This arguably was amongst the first pieces of criticism to be
levelled against FTLRP. Despite that, there are studies that have found that FTLRP resulted in
a number of positive payoffs. This section thus discusses some of the available empirical
evidence.
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Among the strand of literature that argues for FTLRP, Moyo (2010) found that the urban
formally employed, urban informally employed and the unemployment obtained land under
FTLRP and have managed to transform their own lives through securing their own
consumptive food. Therefore, the intuition behind Moyo (2010) is the land reform program
resulted in the increased welfare of the urban vulnerable. Besides that, the work by (Moyo,
2010) gives credence the possibility that there might have been significant urban-rural
migration. Another piece of important literature in this strand is the study by Chamunorwa
(2010). Chamunorwa (2010) argues that the benefits of land reform on income distribution,
livelihoods and other life quality outcomes are not in the short term, but rather take a number
of years before policy makers can look back and see whether indeed there has been any positive
payoff. This research seeks to discover how FTLRP in Zimbabwe has affected welfare,
particularly in the agricultural regions of the Zimbabwe almost two decades after land reform.
At the same time, Zikhali (2010) warns that the new farmers in Zimbabwe had not put
significant fixed investments on their farms due to the absence of security of tenure and
therefore considering the extent of land developments post FTLRP as a proxy for
welfare/vulnerability might be incorrect.
Mbereko (2010) investigated the extent to which livelihoods had been affected by land reform
in Zvishavane, southern Zimbabwe and found that the program had indeed revamped the
livelihoods of some farmers due to the higher incomes, yields and assets that they now had.
Mandizadza (2010) concurs with Mbereko (2010) that there has been an improvement in
livelihoods due to land reform, but further postulates that access to land, with access to capital
would not be sufficient for the full benefit of land redistribution to be realized.
Farm ownership under FTLRP meant that the urban unemployed would have a source of
employment, and move from the urban areas (Moyo, 2010). LRP provided an opportunity for
relocation or retiring to the rural areas to concentrate on agricultural production however
efficient social services, communication and transport are erratic in the rural areas. Land reform
introduced complex market mechanisms and reincarnated the traditional market economy.
Moyo (2010) and Mandizadza (2010), indicate that the LRP provided opportunities for urban
entrepreneurial women who barter household consumables in the new farms with grains, then
reselling these grains in the cities. This may show the absence of disposable cash at the hands
of the farmers such that they had to rely on bartering their grains and other agricultural produce.
Apart from that Moyo (2010) puts into perspective the issue of absentee landlords and this
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means that the urban farmers are based in the urban areas but farm in the rural areas, which
signifies potentially appalling living conditions in the new farms.
On the other hand, various studies have found negative consequences associated with FTLRP.
One channel through which FTLRP negatively affected welfare is that it rendered farm workers
vulnerable. Mutangi (2010) found that in the wake of the land reform program, farm workers
were left more vulnerable, explaining that not many farm workers benefited from exercise
because chiefs and headmen allocated to them very small pieces of land and they were left with
no alternative but to work under the employ of the new indigenous farmers. Thus farm workers
were caught in the cross fire. Mutangi (2010) posits that farm workers were depending on land
borrowing.
Chamunorwa (2010) investigated the productivity levels between the old communal farmlands
and the newly resettled farms using a hybrid between quantitative and qualitative techniques
and found that in terms of cash crops the A1 farmers were beaten by the communal farmers,
although there is a reversal of that pattern performance when it comes to food crops. Therefore,
the fact that the newly resettled farmers were performing below the level of their communal
counterparts points out that the effect of FTLRP on welfare might have been negative.
Conversely, Zikhali (2010) found that newly resettled farmers were more productive than their
communal counterparts because they used chemical fertilisers and hired labour while in the
communal areas the production function consisted of household labour and soil conservation.
Murisa (2010) and Chamunorwa (2010) identify a number of production constraints for the
newly resettled farmers’ such as the unavailability of draught power for tillage, lack and
unavailability of seed, fertilizer, chemical inputs and labour; as well as impassable roads.
Therefore, it may be overly optimistic to believe that FTLRP enhanced welfare under the
mentioned circumstances. As a strategy to cope with shortage shortages, Murisa (2010) found
that cooperative farmer groups in some parts of Zimbabwe were involved in the pooling of
labour and resources.
Another study that exposes the flaws associated with FTLRP is the one by Chigumira (2010).
Chigumira (2010) assessed the impact of land reform on the environment in Kadoma District
and found that the household survival strategy was mainly based on cutting down trees for
resale as cooking fuel, gold mining and panning as well as sand abstraction due to macroeconomic constraints and climatic factors. In a nutshell, whether or not the effect was a net
positive remains a subject for debate. The Land Reform and Livelihoods working paper series
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by PLAAS constitutes the bulk of empirical work discussed in this section do not cover the
whole country, thus this research intends to contribute to the debate on the viability of the land
reform program by estimating welfare effects using Night Lights and Land Cover Data.

2.2.3 Incidence of Reverse Migration
Following the work of Lewis (1954) and Ranis and Fei (1961), Harris and Todaro (1970)
modelled the two sector economy but added that there was migration from the rural to the urban
sector due to expected higher wages. Harris and Todaro (1970) asserted that this rate of ruralurban flows continued to accelerate despite high urban unemployment in developing countries
because in the rural areas workers have high expectations on the urban wage. The rural-urban
flow of workers has been immensely investigated at the empirical level, for instance Mendola
(2008) investigated the determinants of internal migration in Bangladeshi and found that
international migration had higher returns than internal migration, yet the poor mostly engaged
in the latter do their circumstances; adding that internal migration was sort of a poverty trap.
Mendola (2008), views migration as a spatial diversification strategy where household
members decide to disperse across the country in order to hedge against risks of crop failure
and allow access to credit markets, while Barcus (2010) offers the simple explanation that
migration takes place each time the merits of moving outweigh those of staying. To diversify
away the hardship brought by ESAP, ‘Black Friday’ among other events in the period
preceding 2000, migrating to the rural areas to occupy a fertile piece of land under FTLRP may
have been an attractive alternative.
As a result of ESAP, the cost of living in the urban areas significantly rose (Kanyenze, 2011;
Luebker, 2008; Ncube, 2000, 2001; Ranga, 2004). At the same time, wages were negatively
affected as the laws that had previously protected workers were removed. Ranga (2004), argues
that in rural Zimbabwe, families that had been left behind were seeing less and less of their
loved ones who had migrated to the city as the higher cost of living in the urban areas squeezed
dry the pockets of the migrants. Thus in a way it is possible that the wage differential that
existed between rural and urban areas was slowly shrinking by 2000, leading the expectation
of a positive income differential if one migrated to the new land resettlement areas a plausible
incentive.
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Williams and Jobes (1990), state that one of the reasons why people may choose to move to
rural areas from metropolitan areas is because they would be looking for a new way of living
and quality of life. However, for the Zimbabwean case, urban-rural migration might have
happened as people saw commercial farming as a new way that they could earn a living from.
An important gap that this paper fills is that the vast majority of papers look at reverse migration
as being motivated by preference for better quality of life, yet for the Zimbabwe movement to
the rural areas would not necessarily be in order to enjoy higher quality of life and fresher air
but for much more economic reasons. Urban rural migration is a phenomenon that has been
observed in the developed world, see (Barcus, 2010; Hugo and Smailes (1985); Williams &
Jobes, 1990). However, from the perspective of developing countries, this phenomenon has
largely been rare and this study investigates such a possibility for Zimbabwe.
Under the Harris-Todaro (H-T) framework, labour flows to the sector with a higher expected
income differential, therefore regardless of whether FTLRP enhanced welfare or not, urban
dwellers in Zimbabwe might also have had expectation of better returns in the new
resettlements areas or the new farms. Thus, this research tests whether the prospect of better
returns in the rural economy indeed influenced reverse migration in during FTLRP in
Zimbabwe. Marimira (2010) notes that during land reform, commercial farms were occupied
by people from nearby areas as well as urban informal settlements. Therefore, there could have
been rural urban migration. The majority of Zimbabweans now operate either in the agricultural
sector or in the urban informal sector. This research investigates whether there is a change in
the relative population distribution in urban and rural areas, after land reform. The study
employs district level population figures for 1992, 2002 and 2012 to trace any changes in
internal migration that could have emanated from the land reform.

2.3 The Events that Preceded Land Reform in Zimbabwe
2.3.1 The Colonial Background
Prior to British settlement, northern Zimbabwe was inhabited by The Shona, with The Ndebele
occupying the south. Assisted by ‘The Pioneer Column’, the powerful British quickly subdued
both the Shona and the Ndebele, raising The Union Jack at Fort Salisbury (present day Harare)
on 12 September 1890 (Rifkind, 1969). As Rifkind (1969) explains, the Pioneer Column
numbered 200 pioneers and 500 policemen who trekked from South Africa, via Bechunaland
8

(present day Botswana) into Zimbabwe, conquering the local resistance with their use of the
rifle. The British South African Company (BSAC) was mandated by way of Royal Charter to
administer the colony until 1915, although this would be extended by another ten years
(Rifkind, 1969). In no time the native Shona and Ndebele were farm labourers in the lands that
had been theirs and the whole parentage before them, and the ensuing battles reflect their
grievances over the land, see Rifkind (1969) and Bond (1999), although Rifkind (1969)
indicates that the primary reason for the Ndebele uprising was the refusal of the settlers to
recognize the authority of Lobengula, the Ndebele king and their protection of the Shona from
Ndebele raids. The point that we make here is that the dispossession of the land was a
simmering tension even before the beginning of the 20th Century in Zimbabwe.
Figure 2.1: The Colonial Distribution of Land in Zimbabwe

Source: Map of The Land Apportionment Act (1930) after overlaying with 2012 level 3 shape
file for Zimbabwe (available athttps://data.hdx.rwlabs.org/dataset/zimbabwe-admin-level-3boundaries). The Land Apportionment Act map is based on Mtholyoke (2016)
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By 1930 many laws and by-laws were passed to tilt the political and economic odds in favour
of the settlers. One of the most important pieces of legislation was The Land Apportionment
Act, passed in 1930, and this formally took away the majority of vast, fertile, arable lands from
the native population. The land Apportionment Act (1930) was an important step in civilizing
the segregation and exploitation of the blacks. The distribution of land based on The Land
Apportionment Act of 1930 is shown in Figure 2.1. Although the diagram does not give precise
proportions of land distribution between whites (settlers) and blacks (natives), the former
represented a very small percentage of the population; and it is that skewness in the land
distribution that would form the ideological basis for the formation of nationalist movements
later on.
Nelson (1982) supports this argument, mentioning that since the passing of the Land
Apportionment Act it had remained largely unaltered over a 40-year period but after the end of
World War II some adjustments were inevitable. Firstly, overcrowding in the African reserves
due to population growth resulted in rampant illegal settling on white allocated land, and
secondly the new boom in Virginia tobacco attracted more settler immigrants into the country
and more land for the whites was needed (Nelson, 1982). Consequently, in 1950 Rhodesian
authorities systematically evicted almost a 100000 Africans who had occupied white reserved
areas, resulting in the affected natives losing their savings in the form of cattle (Nelson, 1982).
To illustrate the landless position of the black native population, The Danziger Committee that
had been appointed2 by the Rhodesian Government in 1948 to deal with land issues,
recommended that the native reserves no longer had the absorptive capacity for the additional
people evicted from the white areas and 4 million areas of land were thus transferred to the
natives under the designation Special Native areas (Nelson, 1982). Such transfers would soon
be halted because the boom in Virginia tobacco created competition and exerted pressure on
the few remaining unallocated land resources3 and also because the United Federal Party (UFP)
was ousted from office by The Rhodesian Front (RF) at the end of 1962 (Nelson, 1982). Nelson
(1982) reveals that the UFP had set up The Select Committee in 1958, whose 1960
recommendations were that the Land Apportionment Act be repealed and as a preliminary
measure the Special Native Areas were increased while The Unreserved Land class was

2

The appointed of the Danziger Committee in 1948 shows that that the issue of land was still a topical issue
almost 6 decades after colonialization. The land would remain a topical issue even several decades after 1948,
culminating in year 2000’a land reform program.
3
The unallocated land became fully used up in 1958 (see Nelson, 1982)
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established where all the races could access land. However, when the RF came into power they
halted the program, finally abolishing it by 1969 (Nelson, 1982).
The coming into power of the RF is an important event in the tracing of the land question in
Zimbabwe they consolidated the skewness in the land distribution, and Nelson (1982) posits
that the 1962 elections had been contested around the issue of land and the party had emerged
victorious because they proposed a harder approach compared to the UFP’s. As Nelson (1982)
puts it, if the UFP had remained in power they would have amended or repealed the Land
Apportionment Act so that 11%, 37% and 52% of the land would be allocated as national land,
Tribal Trust Land and Land for All respectively as a way of encouraging multiracialism. Yet
the RF viewed the Land Apportionment Act as a primary source of ‘inequality’ in the sense
that they wanted 50% of the land allocated to the whites and 50% to the Africans regardless of
their disproportionate numbers Nelson (1982).
During the Rhodesian era, the native Zimbabweans lived under harsh conditions in the Tribal
Trust Lands (TTLs) while the European Areas (EAs) (including all urban areas) were preserved
for the white population. The Native Purchase Areas (NPAs) as shown in Figure 2.1 were the
large scale farms that had been allocated to successful black farmers, while National Land (NL)
is land that was had not been allocated. The Land Apportionment Act (1930) is one of several
pieces of legislation that the colonial government had enacted to protect their interests (Ncube,
2000; Ranga, 2004). Ranga (2004), comments that such repressive legislation basically ensured
that by 1963 the native African population of more than 2.5 million squeezed themselves within
50000 square miles of land while the just over fifth of a million settlers enjoyed the other 75000
miles.
While the native population languished in the ‘Tribal Trust Lands’ (TTLs) or ‘African
Reserves’ and failed to be as productive as much of the land was sandy and basically not
entirely fit for agriculture, their manual labour was engine that was required to turn the steam
engines of the Rhodesian economy. The native population indeed was critical in the
industrialization of the country, particularly after The Unilateral Declaration of Independence4
(UDI). Although the Rhodesian administration did everything they could in their power to
ensure that the native population only received vocational education, there were a few
individuals who managed to receive higher professional and tertiary education in most cases

4

The Unilateral Declaration of Independence (UDI) was the declaration of independence by Rhodesia from
Britain
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through the help of missionaries who would in some cases facilitate the undertaking of studies
overseas. Thus as modernity and economic growth increased in the country, so did ‘African’
education and Nationalism. There were many grievances that the native population harboured
and once would be nationalists were sent abroad and they had seen the bigger picture, they
would return and drum up support for an uprising against the colonial government. Although
the grievances were many, the issue of land and racial segregation were some of the key issues
behind the formation of such parties such as Zimbabwe African National Union (ZANU) and
Zimbabwe African People’s Union (ZAPU). These two parties would be at the fore front as the
grievances manifested into a full blown out war of liberation.

2.3.2 Independence and Earlier Attempts at Land Reform
At independence in 1980, the native Zimbabweans had won a political war, yet the battle
remained on the economic field. The new government was made up of the former nationalists
and they were keen to take back land to the indigenous population because it was the
cornerstone of the liberation war ideology and as expected the masses were waiting for the land
to be given back to them as promised. This was not however going to be random process as the
Lancaster House Agreement that had ended the war stipulated that land would be transferred
back to the natives through ‘Willing Buyer Willing Seller’ engagements where the British
Government would finance the re-acquisition of land from the White community, formerly
settlers. Thus from 1980 Government took a very sober approach to land redistribution with
the exception of the few land radical land re-distributions that were orchestrated by Chief
Svosve, a Shona traditional leader in Mashonaland East. Aside from that, land redistribution
took snail pace as Government negotiated to acquire land from willing white commercial
farmers and reallocated it amongst the native population. All this time Britain paid for such
purchases.
According to (De Villiers, 2003), Zimbabwe’s agrarian reform before 2000 was a careful, well
planned and rather slow exercise. However, unfulfilled promise of land for indigenous
Zimbabweans, persistent land occupations and a shifting political landscape resulted in a
change of strategy. The lack of fulfilment of the Lancaster House agreement (which stipulated
that Britain and the US would pay £75 million and US$500 million (De Villiers, 2003)
respectively to finance a willing buyer-willing seller model) also provided justification to the
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Zimbabwean government to embark on more radical agrarian reform. De Villiers (2003)
compares Zimbabwe with Kenya, stating that Kenya received £500 million for land restitution,
yet Zimbabwe had received only £30 million by 2000. This was, in part, because the guarantees
had not been written down at Lancaster.
Probably due to the absence of written guarantees Britain, through Clare Short (The UK
Secretary for International Development) wrote a letter to the Government of Zimbabwe in
1997, highlighting that Britain did not accept that it had the obligation to finance land
redistribution in Zimbabwe, see Cliffe et al. (2011). Against the backdrop of the British
government failing to uphold the tenets of the Lancaster House Agreement to meet the costs of
an orderly land reform in Zimbabwe, the failure of the land donor conference to raise funding
for the exercise and partly because the land presented an effective manifesto against Morgan
Tsvangirai’s opposition ‘Movement for Democratic Change’ (MDC) as some authors say, see
Cliffe et al. (2011) and Chigumira (2010), Zimbabwe embarked on The Fast Track Land
Reform Program (FTLRP). It is also important to note that The Land Conference of 1998, see
Cliffe et al. (2011) had only managed to obtain of $100 million dollars from the international
community, only 10% of what the government had hoped to raise to be able to finance land
reform. FTLRP is an important shock not only to welfare and the Zimbabwe economy in
general, but to the assumptions underpinning the traditional dualistic labour migration models.

2.3.3 The Fast Track Land Reform Program (FTLRP)
The initial momentum of The Fast Track Land Reform Program (FTLRP) was built by
disgruntled war veterans who randomly attacked and occupied white owned commercial farms
in 2000 (Marimira, 2010). Richardson (2007) indicates that during the FTLR program, almost
4000 white-owned Commercial farms were expropriated and re-allocated to the indigenous
native population. The process was spearheaded only by the war veterans until near the end of
the program, when government made the constitutional provisions that would seal the
expropriation of the land from white commercial farmers. According to Mutangi (2010), land
reform mainly focused on commercial farms that were involved in crop production, and as a
result a number of farms in the Eastern Highlands were left untouched because they consisted
mainly of plantations. Chigumira (2010), reveals that by February 2010 the Zimbabwe
government had resettled 156,000 households on almost 7 million hectares of land.
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FTLRP had many similarities to the Bolivian and Cuban agrarian reforms in the 1950s
(Barraclough, 1999; Seligson, 1984). According to (Barraclough, 1999), land reform in Cuba
attracted a trade embargo from the US. Similarly, a number of restrictions were placed on the
Zimbabwean economy in the aftermath of FTLRP, notably ZIDERA5, that prohibited US firms
from engaging in any business in Zimbabwe. The sanctions, and the spontaneous manner in
which it was carried out, may have contributed to sentiment that FTLRP negatively affected
welfare as we investigate in this paper. This study investigates the welfare effects of FTLRP,
by studying whether economic stress had a greater effect on areas targeted for land reform
compared to elsewhere.
There are two types of land plots that were allocated to landless Zimbabweans during FTLRP.
Chamunorwa (2010), sheds light on the types of land plots and reveals that the A1 farms model
adopted the village setup of settlement where households are clustered in a single locality while
the A2 model comprised of relatively larger and self-contained commercial farms; and the
strategic goal of the A1 model was to reduce overcrowding in the communal areas while the
A1 was earmarked for commercial farming by indigenous Zimbabweans. The program
benefited the urban working poor as they were also allocated under FTLRP, against embedded
belief that land reform only benefited the bourgeoisie and political classes (Moyo, 2010;
Murisa, 2010). Marimira (2010) weighs in in support of Moyo (2010) and Murisa (2010),
noting that during FTLRP, white owned farms were occupied by people from nearby areas as
well as from urban informal settlements. This therefore forms the gist of the study’s second
objective of estimating the reverse and internal migration effects of FTLRP.

2.3.4 Other Confounding Events
Figure 2.2 gives a macro overview of the growth in agriculture value added for Zimbabwe. The
period immediately preceding the FTLRP was marked by intense tension between government
and the white commercial farmers, exacerbated by the falling exchange rate after “Black
Friday” of November 1997 and other confounding events that would also affect welfare and
internal migration patterns.

ZIDERA – Zimbabwe Democracy Recovery Act. It was passed by the US in 2000. ZIDERA instructed the
director of any US financial institution to block any grants to Zimbabwe or any reduction in debt
5
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It appears from Figure 2.2 that the year 2000, that also happens to be the year that FTLRP was
launched actually registered improvement in agriculture value added, with a slight dip being
recorded in 1999 and a more serious dip in 2001. This possibility that there could have been an
anticipation of FTLRP, and that the effect was felt post-2000 does not help the debate on the
what exactly where the effects of FTLRP on welfare. On anticipation of FTLRP, Bond (1999)
discloses that the Zimbabwe government announced in 1997 that the country would begin to
carry forward with The Land Designation Act of 1993 and 1500 white owned farms were
earmarked for this exercise. This section therefore briefly discusses a few events that would
also have been confounding to welfare.
Figure 2.2 The Trajectory of Agriculture Value Added
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One of the most important of these events is ‘Black Friday’. Seventeen years after
independence, the Zimbabwe government was under immense pressure to fulfil promises that
had been made to several stakeholders during the liberation war. Apart from the issue of the
land, former liberation war fighters (or war veterans) felt cheated, as they more than ever before
now demanded financial compensation for their ‘liberation’ of the country. This might have
been influenced by the biting effects of the Economic Structural Adjustment Program6 (ESAP)

In the wake of Zimbabwe’s independence significant progress was recorded from a developmental point of view,
delivered within a socialist framework probably due to the new nationalist government’s subscribing to the
ideology of the liberation war backers such as Russia, China among others. For example, the prices of basic food
commodities were subsidized, and so were agricultural inputs, transport and fuel (Ncube, 2001). Despite the
welfare merits and political advantages of employing the Marxist model, it was not sustainable and in the end the
Government was forced to adopt a string of measures under ESAP to reduce the budget deficit and reign in public
6
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and Zimbabwe Programme for Economic and Social Transformation (ZIMPREST).
ZIMPREST was the successor to ESAP in the latter half of the 90s but it performed dismally
as an economic blueprint (Kanyenze, 2011; Ncube, 2000). As a result, Zimbabwe paid
ZW50,000.00 to each and every individual who could prove that they had played an active role
during the war at different levels ranging from informer, collaborator to actual combat.
On 14 November 1997, the announcement of these unbudgeted payments resulted in the
Zimbabwe dollar losing 72% of its value and the Zimbabwe Stock Exchange (ZSE) fell by
46% as foreign investors scurried out (Bond, 1999; Maravanyika, 2007). This day is known in
the economic history of Zimbabwe as ‘Black Friday’. Maravanyika (2007), comments that
‘Black Friday’ was triggered by the fact that the country’s central bank did not have enough
reserves to galvanize the system from the after-shock of such a huge pay out. The study
employs the exchange rate to control for the ‘Black Friday’ factor. In 1998, the country
intervened in the DRC war to fight help the government of President Laurent Kabila. While it
is not the focus of this study to weigh the political pros and cons of the action, the huge financial
impact of military intervention could have had an effect on welfare.
Another potentially confounding factor is drought. Richardson (2007) finds little evidence that
the 1991-1992 drought had any major effect on the country’s economic performance, although
they acknowledge the link between rainfall and maize yields in African countries South of the
Sahara. The same could also be said about the drought of 2001/2002 that occurred against the
backdrop of land reform and thus drought may not necessary be held to account for the slight
dip in agriculture value added in 1999, or the more pronounced decline in 2001. The study
employs gridded rainfall data to control for the drought factor. Richardson (2007) asserts that
rainfall explain more variation in Zimbabwe’s GDP in periods of calm; that is absent of events
from a policy point of view. Thus if the policies and general stance of the state is held constant,
rainfall has an important contribution on GDP. This was however not the case because the
drought of 1991/1992 coincided with ESAP, while the 2001/2002 drought coincided with
FTLRP.

expenditure under the auspices of The International Monetary Fund (IMF) and The World Bank. The policy
resulted in substantial hardship, and would be succeeded by ZIMPREST and other economic blueprints.
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2.4 Data and Identification
Remote sensing data has proven to be an important resource in the spatial examination of
economic phenomenon, because it is available over time even in parts of the world that would
otherwise be lacking in the availability of census and other types of data (Elvidge et al., 2009;
Henderson, Storeygard, & Weil, 2012; Li, Ge, & Chen, 2013). To test the incidence of
migration in Zimbabwe after land reform, the study employs census data for the 1992, 2002
and 2012 waves, yet the estimation of the program’s effect of welfare in carried out using NLD
and NDVI. The 1992, 2002 and 2012 district population figures are obtained from the
Zimbabwe Statistical Agency (Zimstat). These are used to examine population changes (and
by inference migration patterns) within Zimbabwe due to land reform. Night Lights Data
(NLD), following Pinkovskiy and Sala-i-Martin (2014) and NDVI are obtained from the
National Oceanic and Atmospheric Administration (NOAA).
In this section, NLD and NDVI are briefly discussed together with the Difference in Difference
identification strategy that is used in the study. A number of authors have used these data to
proxy for local GDP and to measure poverty (Pinkovskiy & Sala-i-Martin, 2014). A distinct
benefit of these data is that they provide the ability to track welfare for very fine spatial units
on an annual basis.

2.4.1 Night Lights Data
Satellites measure the luminosity of night lights per pixel at regular time intervals. Pinkovskiy
and Sala-i-Martin (2014) define a pixel as 1 square kilometre; each pixel is assigned a Digital
Number (DN) that represents its brightness. The DNs are measured on a scale of 1 to 63
(Pinkovskiy & Sala-i-Martin, 2014). Chen and Nordhaus (2011) indicate that there are three
versions of the night lights data, namely raw, stable lights and calibrated. Most researchers use
stable lights because it removes veld fires and other noise. Likewise, this research uses stable
lights data.
Night Lights Data has been used over the past several years because of its high correlation with
economic welfare measures. According to Henderson et al. (2012), light is required for the
consumption of any good or service at night so that increases in light intensity may imply
increases in consumption; which may in turn increase GDP, economic activity or welfare.
Elvidge et al. (2009) and Henderson et al. (2012) concur that satellite sensors address the
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problem of inconsistency by availing NLD datasets on a yearly basis and thus economic
phenomenon can be traced over time.
Chen and Nordhaus (2011) assert that the other advantage of Night Lights data is that there is
relative objectivity as well as the ability to take into account geographical variations that would
inadvertently affect national income. Literature suggests that several ways have been used by
economists to find proxies that can estimate GDP and economic welfare at very fine geographic
levels (Henderson et al., 2012). Night light data has been found to be a better alternative
amongst a number of proxies for economic activity. Against a backdrop of high rates of
informality, night lights data can also be a useful solution to the problem of data unavailability
from this poorly sector. To support this argument, Henderson et al. (2012) indicate that in
developing countries a significant proportion of economic activity takes place in the informal
sector where there is very poor collation of statistics. Thus NLD is a useful tool to measure
spatial economic activity in unmeasured economies such as Zimbabwe over fine geographical
areas.
Night lights data can make very effective spatial analysis of economic phenomenon. Henderson
et al. (2012) indicate that the data can show light intensity over very fine geographical areas
which makes it a very useful tool for spatial examination of the economic phenomenon, adding
that the data is available at higher and more consistent frequency and thus is a good tool to
measure the effects of shocks and other events on economic phenomenon. Hentschel
(1998)argue that estimates that are available using poverty maps or in another words for the
smallest administrative unit of a country are an indispensable avenue to target and refine policy
interventions within smaller geographical areas of a country that have different needs. That is
why Night Lights Data is used for spatial analysis of almost 2000 wards in Zimbabwe.
The other important application of Night Lights Data is that it can very well show stagnation.
Henderson et al. (2012) present an analogy between North and South Korea and light intensity
for the South clearly resonates with the over 100%7 economic growth that the country has
gained between 1992 and 2008 yet for the North there is the absolute absence of any change in
light intensity that shows may indicate economic stagnation. Thus Night Lights Data may also
effectively assess possible stagnation of the economy of Zimbabwe as undertaken by Li et al.

7

Henderson, Storeyhead and Weil (2012).
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(2013). Li et al. (2013) used night lights imagery and found that mining and agricultural towns
were worst affected by Zimbabwe’s economic decline.
Although Elvidge et al. (2009) and Henderson et al. (2012) commend NLD for its consistency
over time, Jian and Weifeng (2013) argue that such consistency may not be achieved if the
NLD data is used in their raw state since the satellites lack “inflight calibration”. Using the
time invariant region approach, Jian and Weifeng (2013) thus calibrated NOAA night lights
imagery datasets taken by different satellites in the period 1992 to 2010 using the time invariant
region approach and calculated a and b data adjustment coefficients to address (i) satellite
sensor differences, (ii) disparity in data acquisition time that could result in spontaneous
oscillation in the data taken by satellites in different orbits and (iii) the saturation of pixels in
urban areas. The study therefore uses the calibration model that is shown in below, following
Jian and Weifeng (2013).
𝐷𝑁𝑐 = 𝑎 × (𝐷𝑁𝑚 + 1)𝑏 − 1
Where a and b are the adjustment coefficients, 𝐷𝑁𝑐 is the NLD after calibration and 𝐷𝑁𝑚 is
the raw NLD.

2.4.2 Land Cover Data
Stojanova, Panov, Gjorgjioski, Kobler, and Džeroski (2010) points out that the conventional
approaches for the ground measurement and monitoring of vegetation takes time, aside from
the huge financial outlay involved – making the use of land cover data economical. Nagendra,
Munroe, and Southworth (2004) posits that land cover data mostly comprises of snapshots or
images of different parts of the earth, although the measured pixel value does not for the most
part have an obvious correspondence to real economic phenomenon or variables. Therefore,
the issue of classification for land cover data assumes a central role.
Several methodologies have been proposed that can be used to classify land cover data to its
usable form, see (Ahmad, Kalra, & Stephen, 2010; Gislason, Benediktsson, and Sveinsson
(2006); McIver & Friedl, 2001; Rogan et al., 2008; Shao & Lunetta, 2012; Stojanova et al.,
2010). This classification can be supervised on unsupervised. This study however uses an
already classified product on NDVI from NOAA. Nagendra et al. (2004) observes that in
tropical developing countries, land cover data has mainly been used to analyse how
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deforestation has perturbed ecosystems and resulted in fragmented forestland. This study uses
NDVI, and following Ahmad et al. (2010) postulates that higher agricultural productivity per
hectare should reflect in higher vegetation quality and higher NDVI and vice versa.
As explained by Ahmad et al. (2010), NDVI has been widely employed as a resource to assess
ground vegetation cover. Ahmad et al. (2010), explains that intuition that informs NDVI is that
the disparity in the reflectance of red and near red infrared frequencies back to the satellite
increase as vegetation becomes denser, and the index is defined as:
𝑁𝐷𝑉𝐼 =

𝑁𝐼𝑅 − 𝑅𝐸𝐷
𝑁𝐼𝑅 + 𝑅𝐸𝐷

Where 𝑁𝐼𝑅 and 𝑅𝐸𝐷 are the near red and red frequencies respectively, and normalization of
the above expression results in negative NDVI values representing bare to sparse vegetation
and positive NDVI values representing dense to very dense vegetation (Ahmad et al., 2010).

2.4.3 The Difference in Difference Approach
We proceed by following a difference-in-difference approach (see Bertrand, Duflo, and
Mullainathan (2002), Lechner (2010) and Wooldridge (2007)), taking the pre-2000 and post2000 NLD and NDVI as the ‘before’ and ‘after’ land reform periods respectively. Land reform
was launched in 2000. Various treatment groups are constructed. Firstly, all wards that are
located in European Areas (EAs) (see Figure 2.1) are regarded as the treatment group or area
where land reform took place while the Tribal Trust Lands (TTLs) (the areas reserved for
indigenous Zimbabweans) are considered to be the control group where reallocation of land
did not take place. Secondly, the Tribal Trust Lands (TTLs) are replaced by the Native Purchase
Areas (NPAs) as a control group as NPAs were also a black farming areas like the TTLs.
Thirdly, European Areas (EAs) in the rest of the country excluding the Eastern Highlands are
regarded as the treatment group while those located in the region are taken as the control group;
following the assertion by Mutangi (2010) that land reform excluded this region. The Eastern
Highlands is the mountainous region to the east of Zimbabwe that borders Mozambique,
mainly characterized by timber plantations, coffee, tea and other specialized crops.
The land reform targeted only the European Areas (EAs) while the Tribal Trust Lands (TTLs)
and the Native Purchase Areas (NPAs) that were reserved for blacks were not targeted by the
land reform program. The Eastern Highlands were targeted for land reform, but it was never
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pursued in these regions because of the unsuitability for conventional crop farming. Therefore,
in the spatial analysis the Tribal Trust Lands (TTLs), Native Purchase Areas (NPAs) and the
Eastern Highlands (EHs) are used as the control groups. Placebo effects are also assessed. The
difference in difference is used for analysis of both migration and welfare. The model is
specified following Ravi, Kapoor, and Ahluwalia (2012) as follows:
𝑌𝑖𝑡 = 𝛼 + 𝛽1 𝑑𝑇 + 𝛽2 𝑑𝑌 + 𝛿𝑑𝑇 ∗ 𝑑𝑌 + 𝑋𝑖𝑡𝛾 +∈𝑖𝑡
where Yit is the outcome of interest in district i at time t and which welfare as measured by
mean night lights of ward population. dT is the treatment group dummy variable which equals
1 for regions targeted by land reform and 0 otherwise. dY is the year dummy which equals 0
before 2000, and 1 afterwards. Xit is a vector of ward characteristics specified after (Garrison,
1982) as:
𝐷𝑟 = 𝑊𝑎𝑟𝑑, 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛, 𝑇𝑟𝑎𝑑𝑒 𝑖𝑛 𝐶𝑟𝑜𝑝𝑠, 𝑅𝑎𝑖𝑛𝑓𝑎𝑙𝑙, 𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒, 𝐶𝑎𝑙𝑜𝑟𝑖𝑒𝑠/ℎ𝑒𝑐𝑡𝑎𝑟𝑒
Using The Difference on Difference method, the coefficient of interest is δ and its OLS
estimates measures the causal effects of Land Reform on the outcomes of interest, which are
changes welfare as well as the migration patterns after land reform.
𝐶
𝐶
𝑇
𝑇
𝛿 = (𝑌2002
− 𝑌2002
) − (𝑌1999
− 𝑌1999
)

2.4.4 Processing Remote Sensing Data
The study largely hinges on remote sensing data in order to estimate the effect of land reform
on welfare. Thus, the study mainly employs (i) Night Lights Data (NLD) and (ii) Land cover
data. Remote sensing data is different from other types of data in that it has to undergo some
processing before it can be ready for analysis. Both NLD and NDVI data are processed in QGIS
before being exported to STATA for analysis.
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2.5 Results and Discussion
2.5.0 Descriptive Data Analysis
Several studies have used night lights as a proxy for a number of economic variables, including
poverty (Chen & Nordhaus, 2011; Ebener, Murray, Tandon, & Elvidge, 2005; Elvidge et al.,
2009; Rybnikova & Portnov, 2015; Sutton & Costanza, 2002). The study finds a correlation of
-0.5495 between the 2011 poverty estimates (Zimstat, 2015) and mean night lights for the
same year (see Figure A1 in the appendices). Thus the average night time lights make a good
proxy for local welfare. The inverse relationship means that the lower the night time luminosity
the higher the poverty in a particular ward.
Raster images for Night Lights Data (NLD) and Normalised Difference Vegetation Index
(NDVI) are shown in Figure 2.3, and the immediate observation is that NLD has fewer data
points that NDVI. Thus NDVI is richer as compared to NLD in terms of data points, however
it records negative values of vegetation cover. Due to zero and negative data points for NLD
and NDVI respectively, we did not apply logarithmic transformation to both data sets as that
would result in loss of substantial data points. Instead, the study expressed lights as a proportion
of the average 1992 base luminosity for the whole country given that the NLD dataset stretches
from 1992 to 1998. On the other hand, the study expressed vegetation NDVI as a proportion
of the average 1997 base vegetation cover for the whole country. This particular dataset covers
the period 1996 to 2003, but 1997 is used as a base because significant images available for
1996 are damaged and therefore could not be used.

2.5.1 Control Variables
The study controls for several variables namely Caloric Suitability Index, gridded rainfall and
temperature time series, ward population figures as well as regional imports and exports. This
section briefly discusses the motivation for including these variables in the regression, the
sources from which they are obtained and how they are incorporated in the analysis.
As has been mentioned before, NLD is a good proxy for economic activity and development
patterns, which includes population growth. Therefore, ward level population figures obtained
from the 1992, 2002 and 2012 Zimbabwe population censuses are incorporated in the
regression to remove the effects of population density.
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Figure 2.3 Raster Images for NLD and NDVI
The World at Night (Night Lights Data)

NDVI image of the World

Zimbabwe at Night

Zimbabwe NDVI

Source: Using NOAA NLD and NDVI NCR

23

Apart from that, the study uses the caloric suitability index, following Galor and Özak (2016).
Galor and Özak (2016) argue that historic agro-climatic conditions have influenced the pace of
economic development, thus we incorporate the Post-1500CE caloric suitability index in order
to estimate the extent to which they have affected welfare in Zimbabwe. The caloric index
captures the spatial difference in potential agricultural yield in terms of calories per hectare
(Galor & Özak, 2016).
The timing of FTLRP coincided with the 2001/2002 drought. In order the separate the effect
of drought from that of FTLRP, the study obtained gridded temperature and rainfall data
created by Willmott and Matsuura (2015). We also include logged imports and exports data in
order to separate the confounding effect of ‘Black Friday’. We use the trade in crops as a proxy
for the exchange rate, whose downward spiralling was triggered by ‘Black Friday’. We obtain
a time series dataset of import and export values and quantities from FAOSTAT (2015).

Figure 2.4 Natural Regions of Zimbabwe

Source: FAO (2016)

To give regional variation to the data, we map different crop exports and imports to different
regions using Figure 2.4. Figure 2.4 presents the natural regions of Zimbabwe and FAO (2016),
indicates the different types of crops that are produced in each region. Based on that, we assign
different crops to different regions (without overlaps) as shown in Table A1, and then add the
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different individual crop import or export values per natural region to arrive at the regional
figures. The data is then overlaid with the Zimbabwe Level 3 shape file so that the import and
export data vary by ward. After ‘Black Friday’, both imports and exports correlate with the
exchange rate (see Table A2). Reduced exports signify the negative performance (or welfare)
of a particular Natural Region while increased imports also indirectly imply the produce that
would otherwise have been produced by a particular region prior to ‘Black Friday’.

2.5.2 Estimating Welfare using Night Time Luminosity
Figure 2.5 shows a comparison of lights between 1999 and 2000, and it intuitively points out
to the possibility of reduction in night time luminosity after land reform.
Table 2.1 Welfare NLD Estimates Excluding Urban Areas
Calibrated Lights
Dep. var lights ratio 1
5
6
Treatment
0.139
0.238
2.708***
0.556
-0.106
-0.222
(0.732)
-0.802
Post
-0.073
0.659*** 0.589
0.424
-0.109
(0.229)
-1.005
-1.064
treat#post
-0.158
-0.188
-0.27
-0.089
-0.15
-0.314
-1.034
-1.097
Ward Population
-1.125**
-2.38**
-3.367
-2.69
(0.483)
(1.014)
(1.622)** -1.719
Average Calories
0
0
0.001
0
0
0
0
0
Ave. Temperature
0.018
0.048**
0.04
0.04
-0.011
(0.024)
-0.036
-0.039
Total Precipitation
0
0
0
0
0
-0.001
-0.001
-0.001
Imports Value
0.128***
0.278*** 0.314
0.311
(0.016)
(0.034)
(0.058)*** (0.062)***
Exports Value
0.138***
0.249*** 0.171
0.184
(0.010)
(0.022)
(0.035)*** (0.038)***
Constant
1.553
2.015
0.927
1.442
0.881
1.555
R-squared
0.028
0.021
0.019
0.024
0.018
0.016
N
18499
9335
8772
18499
9335
8772
0
p-value
0
0
0
0
0
Treatment
EAs
EAs
EAs Else
EAs
EAs
EAs Else
Control
TTLs
NPAs
EAs EH
TTLs
NPAs
EAs EH
NOTES: * p<0.1, ** p<0.05, *** p<0.01. EAs - European Areas, TTLs - Tribal Trust Lands, EAs
Else – EAs elsewhere in the country, EAs EH – EAs in Eastern Highlands.
Raw Lights
2
3
1.408*** 0.159
-0.379
(0.346)
0.072
-0.306
-0.475
-0.503
0.027
-0.357
-0.519
-0.488
0*
-1.239
(0.000)
-0.812
0.014
0
-0.017
0
0
0.014
-0.001
-0.018
0.125*** 0
(0.027)
-0.001
0.103*** 0.127***
(0.017)
(0.029)
0*
0.107***
(0.000)
(0.018)

4
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Figure 2.5 Comparing 1999 versus 2000 Lights

Note: The green circles show selected areas with decreases in night time luminosity in 2000.
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The analysis commences by estimating the welfare effects for all treatment and control groups,
with urban areas excluded from the analysis for both raw and calibrated lights. The motivation
behind this is that land reform took place only in the European farming areas, which are rural.
For all control groups, the causal effect is not significant (see Table 2.1). The calibration is
carried out using the time invariant method coefficients for 1992 to 2010 calculated by Jian
and Weifeng (2013) to remove satellite sensor differences, urban pixel saturation and noise that
is caused by different image acquisition times by satellites in different orbits. Consequently,
the study uses data acquired by the F101992, F121994, F121995, F121996, F141997, F121998,
F141999, F152000, F152001, F142002, F152003, F162004, F162005, F162006, F162007 and
F162008 satellites after calibration; whereas in the un-calibrated data analysis section the
average lights taken by two satellites was taken where there were two in a given year.
The analysis then moves ahead to include urban areas based on the strong agriculturemanufacturing linkages that existed prior the year 2000, and still remain although in a much
weaker sense today. Richardson (2007), explains that although agriculture account for only
17% of the Zimbabwean economy, 60% of entities in the manufacturing relied heavily on it for
industrial input. Richardson (2007) adds that on its own manufacturing accounted for 18% of
GDP while banks accounted for 9%. Thus FTLRP perturbed such an intricate interaction of
Zimbabwe farming-industrial-financial service ecosystem. Manufacturing could no longer
obtain 60% of the inputs that it needed to produce final goods, so viability and low capacity
utilization set in (Richardson, 2007).
The Zimbabwe Dollar had lost much of its value since 1997, the country was no longer
exporting much and therefore to obtain foreign currency and source manufacturing input from
outside Zimbabwe was again not easy. Therefore banks could no longer lend to both
manufacturing and agriculture8 while the other remaining sectors for example tourism were
badly affected by the negative publicity that followed the land reform program. Transport,
communications and other sectors also to a large extent hinged upon the performance of the
agriculture and manufacturing9 sectors and therefore economic decline swept across the entire
nation. The result was job losses, informality and migration to the rural areas. For the reasons
explained above the analysis is repeated but this time including urban areas.

8
9

The new farmers could not access finance from banks because they lacked collateral.
Richardson (2007)
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As shown in Tables 2.2, the causal effect is again not significant after including urban areas for
the treatment and control groups save for when European Areas (EAs) and Tribal Trust Lands
(TTLs) are considered as the treatment and control group. Controls are progressively added to
remove the effects of other confounding variables. Treat#post is the causal effect and it is
significant at the 1% level and negative after adding controls. The coefficient -4.056 shows that
FTLRP had a negative effect on welfare.

Table 2.2 Welfare NLD Estimates Including Urban Areas
Calibrated Lights
Raw Lights
4
Dep. var lights ratio 1
2
3
5
6
Treatment
3.369***
8.09***
4.767**
5.302***
10.156*
17.7***
(0.583)
(1.982)
(2.200)
(1.476)
(5.635)
(5.07)
Post
-4.122*** -2.005
-6.636**
-6.242***
-0.79
-10.704
(0.625)
-1.434
(2.940)
(1.582)
-7.003
-7.532
treat#post
-4.056*** -2.302
-1.521
-2.726
-8.3
1.856
(0.816)
-2.738
-3.019
-2.065
-7.177
-7.733
Ward Population
151.38*** 196.82*** 202.9***
386.93*** 503.9*** 519.3***
(2.138)
(3.134)
(3.259)
(5.410)
(8.01)
(8.349)
Average Calories
-0.013*** -0.018*** -0.019*** -0.031***
-0.05*** -0.047***
(0.001)
(0.001)
(0.001)
(0.002)
(0.002)
(0.003)
Ave. Temperature
-0.078
0.051
-0.001
-0.089
0.299
0.16
-0.06
-0.09
-0.095
-0.152
-0.23
-0.242
Total Precipitation
0
-0.003
-0.001
0.001
-0.007
-0.003
-0.002
-0.003
-0.003
-0.005
-0.007
-0.008
Imports Value
0.471***
0.38**
0.277*
1.186***
1.209*** 0.943**
(0.091)
(0.155)
(0.163)
(0.229)
(0.398)
(0.417)
Exports Value
0.755***
105.77*** 1.081***
1.87***
2.649*** 2.704***
(0.058)
(0.722)
(0.098)
(0.146)
(0.240)
(0.252)
Urban Rural
102.43*** 196.83*** 106.0***
240.1***
249.5*** 250.2***
(0.521)
(3.134)
(0.751)
(1.317)
(1.845)
(1.924)
Constant
-304.177
-783.218
-399.035
-406.353
-1030.40 -1050.444
R-squared
0.686
0.701
0.704
0.658
0.673
0.677
N
23178
12934
12227
23178
12934
12227
0
p-value
0
0
0
0
0
Treatment
EAs
EAs
EAs Else
EAs
EAs
EAs Else
Control
TTLs
NPAs
EAs EH
TTLs
NPAs
EAs EH
NOTES: * p<0.1, ** p<0.05, *** p<0.01 means significant at the 10%, 5% and 1% levels respectively.
EAs - European Areas, TTLs - Tribal Trust Lands, EAs Else – EAs elsewhere in the country, EAs EH
– EAs in Eastern Highlands. Urban Rural is a dummy that is included in the model to show the effect
of including urban areas.
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A possible counter argument would be that night time luminosity does not account for welfare
but is just due to differences in population density. Therefore, we control for population
density. The effect of population density is positive but very huge, significant at the 1% level
but with a large standard error. Given that ‘Black Friday’ was an important event that preceded
FTLRP, the study controls for the values of imports and exports as proxies for the falling
exchange rate. Trade in crops (both imports and exports) have a small, but positive effect on
welfare, significant at the 1% level.
Gridded rainfall and temperature controls as well as caloric index are added in order to remove
the potential effect of drought, given that in the period 2001/2002 Zimbabwe experienced
another of its decadal drought cycles, but these are not significant in explaining the effect on
welfare. The caloric suitability index per hectare is negative, and significant at 1%. Finally, the
Urban-Rural dummy that is included in the regression is significant and large, indicating that
the inclusion of urban areas might be problematic as these have much higher lights than rural
areas. The regression has a high R2 of 68.6% which means that it has a higher explanatory
power with regards to estimating the effect of FTLRP on welfare. The findings indicate that
FTLRP had a negative effect on welfare, but we interpret this result with caution given the
huge standard errors of the causal effect and the large coefficient of the Urban-Rural dummy
as well as the constant. Indeed, NLD can tell us something about the welfare effects of FTLRP,
but we note that NLD has less explanatory power in the analysis of economic phenomenon in
a rural developing country setting as these are largely unlit electricity wise.

2.5.3 Estimating Welfare using Land Cover Data
Land cover data is available in various formats. While raw images for allow the physical
visualization of economic activity they need to be classified and ortho-rectified. Thus the study
employs a land cover product that is already classified and ortho-rectified. We use Normalised
Difference Vegetation Index (NDVI) from NOAA (see Figure 2.3, middle section). The data
consists of images that are sensed daily by the satellite. The analysis of welfare uses a yearly
frequency, and we select the period 10 – 15 for the months of November, December, January
and February as this is Zimbabwe’s rain and major agricultural season – the wet season. There
is also significant dry season commercial crop production, and for that reason we obtain 10 –
15 day images for the months of June and July as well. Data is obtained for the year 1996 to
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2003. The annual NDVI time series is then created by averaging NDVI for all the days for all
the months to create the annual NDVI.
The NOAA CDR NDVI is a vegetation monitoring product that is available in the form of daily
pictures that are sensed using satellites. Areas without any vegetation such as water bodies as
can be seen in the image in Figure 2.3 are entirely black (represented by an NDVI of -9999)
while those areas with dense, highly quality vegetation are represented by higher positive
NDVI values. Following Ahmad et al. (2010), we take higher values of NDVI to represent
areas with healthier vegetation. In farming areas, and given that we sample the data during the
agriculture/rain season, the NOAA CDR NDVI should capture crop production well. However,
this may not be the case for Tribal Trust Lands (TTLs). These are smallholder farming areas,
that are located in areas with sparse to dense natural forest as well, and the high resolution of
the NOAA CDR images may result in the NDVI capturing crop production10 as well as natural
forest. To circumvent this, we carry out the difference in difference regression using European
Areas (EAs) Elsewhere and European Areas (EAs) in the Eastern Highlands as the only
treatment and control groups respectively. European Area (EA) farms were huge tracts of land
whose vegetation health (NDV) can be captured by the high resolution of NOAA CDR NDVI
raster images.
The data is georeferenced and ward mean NDVI calculated for each of the 288 raster images
at hand for the period 1996 to 2003. At daily frequencies, the data is exported to STATA were
it is aggregated. Before arriving at the yearly NDVI, we aggregate by wet/dry season just as a
preliminary check to see if there can be observed differences in vegetation heath between the
wet and dry seasons of the year. Zimbabwe receives rains from the end of October until the
beginning or middle of March, while the months of June and July are generally the driest. To
note these differences, the NDVI or vegetation health is illustrated in Figure 2.6. The
examination excludes urban areas. Unlike in the case of NLD, urban areas are irrelevant for
our analysis and are thus excluded.

10

Although we focus on large European Areas (EAs) in both the Eastern Highlands and elsewhere in the
country for our analysis, the NDVI nevertheless in addition to cropland captures natural forest as well to some
extent. To address this issue, work is in progress to:
i)
Separate cropland from natural vegetation so that the latter can be filtered away from the NDVI
rasters;
ii)
Identify the percentage of cropland as a percentage of total ward area as another potential
dependent variable;
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As shown in Figure 2.6, before the year 2000, the dry season has more NDVI scores than the
wet season. This pattern however reverses after 2000, with the wet season recording more
vegetation health. Figure 2.6 possibly illustrates that during the dry season there was more
vegetation health as reflected by the NDVI scores perhaps due to winter (dry season) irrigation
based cropping in the country.

Year2003

Year2002

Year2001

Year2000

Year1999

Year1998

Year1997

Year1996

0

.5

1

1.5

Figure 2.6 Differences in Vegetation Health between Wet and Dry Season

lpoly smoothing grid
Dry Season (Jun-Jul)

Wet Season (Nov-Jan)

Zimbabwe’s commercial agriculture (predominantly white and in the EA farming areas) sector
was highly mechanised prior to FLRP. After 2000’s FTLRP, the dry season NDVI recovers,
but fails to reach the levels of the previous years. The wet season also seems to outperform the
dry season in terms of NDVI after the year 2000, which may indicate increased involvement
in agriculture by the population – although much should not be read into the diagram from this
perspective. Figure 2.6 however, points to drought as a confounding factor affecting welfare
in 2000.
To investigate this further, Figure 2.7 presents the comparison in NDVI for the years 1999 and
2000. It shows that the year 2000 recorded a significant reduction in NDVI, which could have
been caused by the disruption of commercial farming in the European Areas (EAs) elsewhere
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in the country and European Areas (EAs) in the Eastern Highlands. To confirm this, we carry
out the difference in difference regression use the NDVI average for the wet season because
this is the time when there is most agricultural production in Zimbabwe.

Table 2.3 Welfare Estimates considering EAs Elsewhere as treatment and EAs
in Eastern Highlands as control

treatEH

1

2

3

4

-0.206***
(0.030)
0.475***
(0.044)
-0.102**
(0.045)

-0.194***
(0.030)
0.481***
(0.044)
-0.1**
(0.045)
0***
(0.000)

-0.211***
(0.030)
0.482***
(0.044)
-0.1**
(0.045)
0***
(0.000)

-0.181***
(0.030)
0.481***
(0.044)
-0.103**
(0.045)
0***
(0.000)

5

-0.165***
(0.031)
post
0.475***
(0.043)
treatEH#post
-0.107**
(0.044)
ward population
0***
(0.000)
average calories
0***
(0.000)
average temperature
-0.002*
(0.001)
total precipitation
0
0
value of imports
0***
0***
(0.000)
(0.000)
value of exports
0***
0***
(0.000)
(0.000)
Constant
1.046
0.985
0.989
0.981
0.846
R-squared
0.266
0.28
0.283
0.281
0.302
N
4505
4043
4043
4043
4043
p-value
0
0
0
0
0
NOTES: * p<0.1, ** p<0.05, *** p<0.01 means significant at the 10%, 5% and 1% levels respectively.
The regression considers European Areas (EAs) Elsewhere as the treatment group and European Areas
(EAs) Eastern Highlands as the control group, following the postulation by Mutangi (2010) that the
Eastern Highlands was largely not affected by FTLRP. Control are added progressively from regression
(1) to (5).

Table 2.3 presents the results if EAs elsewhere in Zimbabwe are considered as the treatment
group and EAs in the Eastern Highlands are taken as the control group. It shows that FTLRP
had a negative effect on welfare.
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Figure 2.7 Comparing 1999 versus 2000 NDVI
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The results are obtained after carrying out the analysis using EAs in the Eastern Highlands and
EAs elsewhere in the country as the control and treatment groups respectively. We add controls
progressively population density, imports and exports values as well as average calories do not
have any effect on welfare, although they are all significant at the 1% significance level.
Temperature maintains a negative effect as in the other regressions, but it is significant at 10%’
while total precipitation is not significant. The coefficient of the causal effect of -0.1 changes
only marginally as the controls are introduced and an R2 of 0.302 is obtained. A possible
argument is that the dip in welfare or vegetation health that is evident in the period 1999 to
2001 (see the linear polynomials in Figure A4) could have been purely due to the effects of
drought. As a way of evaluating the merits of that argument, we regress NDVI on the gridded
rainfall data for Zimbabwe and predict the residuals. We then plot the residuals (see Figure A5)
for the different treatment and control groups and results still show a dip in NDVI even after
taking out rainfall. Precipitation has no effect at all while the negative effect of temperature is
very small. Therefore, we conclude that land reform had a negative effect on welfare.

2.5.4 Estimating Reverse Migration using Census Data
Households in urban areas were also targeted as beneficiaries of the land reform program. The
study, therefore sought to answer the question whether there was significant urban-rural
migration, which is an important extension after Harris and Todaro (1970). Figure 2.8 presents
the linear polynomials of the (i) urban-rural and (ii) Tribal Trust-European farming areas. The
linear polynomials in Figure 2.8 are illustrated using the population figures for 1992, 2002 and
2012 census. Figure 2.8(a), seems to indicate that the population levels in the urban areas where
negatively affected by the land reform program (the growth trajectory flattens off). In the
Difference in Difference analysis, the urban areas are treated as the treatment group and the
rural areas are treated as the control group. An important argument here is that from a migration
point of view, it is people in urban areas that were ‘affected’ or attracted to leave the urban
sector and enter the rural sector and take up farming under FTLRP. The rural sector, as a control
remained unaffected because the former peasants simply moved to the EAs within the same
rural sector and there is thus a zero net effect.
In comparison with TTLs, EAs (rural European Areas) would have been expected to record
higher population levels after FTLRP, but Figure 2.8(b) shows the opposite. After FTLRP,
TTLs overtake EAs in terms of population. These findings may be indicative of a “dis34

employment” effect that resulted in farm workers relocating to the Tribal Trust Lands (TTLs)
after losing employment and also having failed to obtain an allocation of a piece of land in
the EAs farms – the former agricultural work lands for the farm workers. Table 2.4 presents
the regression results.

Figure 2.8 Internal Migration Effects of Land Reform
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Urban Araes

European Areas

Rural Areas

Source: Own Illustration using 1992, 2002 and 2012 Zimstat Census data

Although, Figure 2.8(a) shows that there was a decline in the urban population post the year
2000, the regression results do not confirm that. The migration causal effect has a positive
coefficient of 0.507, significant and 1%.
On the other hand, the analysis of the intra-rural migration patterns shows that after FTLRP,
there was a significant growth in population in the TTLs. This may suggest that as some people
from the TTLs and urban areas benefitted from new, fertile land; farms workers were largely
at a disadvantage and probably had migration back to the TTLs as the only option available to
them.
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Table 2.4 Migration Regression Results

Treatment
Post
Treat##Post

Urban-Rural Areas
1

Rural EAs-TTLs
2

-0.757***
(0.047)
0.086***
(0.026)
0.507***
(0.058)

-0.122***
(0.030)
0.056**
(0.027)
0.096***
(0.036)

Constant
11.769
11.755
R-squared
0.064
0.013
N
5490
4444
p-value
0
0
Treatment
Urban Areas
Tribal Trust Lands
Control
Rural Areas
European Farms
NOTES: * p<0.1, ** p<0.05, *** p<0.01 means significant at the 10%, 5% and 1% levels
respectively.

2.6 Conclusion
The study contributes to the debate around the efficacy of land reform in developing countries,
given its importance and strong link to poverty reduction efforts. The study finds that the payoff
of such reform is not as straight forward, given the international relations context surrounding
it and the intricate link that is has to manufacturing and economic activity in general. The Fast
Track Land Reform Program (FTLRP) was implemented by Zimbabwe from the year 2000,
and it presents an important case study of the effects of agrarian reform in developing countries,
in a 21st Century context. This study sought to contribute to the discussion whether or not this
exercise increased or reduced welfare. It is not the first of such studies, but there exist important
literature gaps that it contributes to. Firstly, most previous empirical work had focused on small
geographical regions, limiting the degree to which findings can be extrapolated to represent the
whole country. This study offers a nationwide overview by conducting small area estimation
of the welfare effects of land reform using the whole country.
Secondly, many of the studies focusing on the effects of land reform in Zimbabwe have not
examined the issue within a robust quasi experimental design. This study used the Difference
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in Difference methodology to correctly measure the effect of land reform on welfare by
constructing various treatment and control groups in order to ensure that there is effective
selection. The availability of data to fully comprehend the effects of land reform in Zimbabwe,
as in any other developing country is an important constraint that would inadvertently have
affected the extent to which more empirical work could be done on Zimbabwe regarding the
efficacy of FTLRP. The study exploits the advantages of remote sensing data as a proxy for
welfare and estimates the effect of FTLRP on welfare using Nights Lights Data (NLD) and
Normalised Difference Vegetation Index (NDVI) - a land cover product.

We put forward the assertion that NLD suffers viability problems because it has low
explanatory power when it comes to the analysis of economic phenomenon in a rural
developing country context due to the low electricity proliferation rates in these areas. Land
reform is an exercise that predominantly affected rural areas in Zimbabwe, but we include
urban areas in the NLD analysis due to the interwoven relationship between agriculture and
economic activity in the urban areas since the country is agro-based. We find that FTLRP had
a negative effect on welfare, but also conclude that NLD is less viable as a proxy for economic
welfare in developing countries’ rural environments because they are largely unlit from the
viewpoint of electricity access.
Apart from reliance on NLD, we introduce NDVI to the analysis. NDVI has the advantage that
it fundamentally day time satellite images that show changes in land use, and it allows for
analysis holding electricity proliferation aside. The linear polynomials for NLD (see Figure
A2-A3) and those for NDVI (see Figure A4) confirm a similar reasoning that there might not
have been sudden disruptions in commercial agricultural activities as is widely believed. Using
NDVI, we take European Areas (EAs) elsewhere in the country and European Areas (EAs) in
the Eastern Highlands as the treatment and control groups and find a negative effect on welfare.
This motivates us to conclude that FTLRP was an exercise that in a way worsened an economic
situation whose downward momentum had already gathered pace and had been fuelled by
events such as 1997’s ‘Black Friday’ and tension between Zimbabwe and the international
community, as well as friction between the government and white commercial farmers. Faced
with these geopolitical influences, the land reform program had very little prospects of success.
Thus in general, it may be extrapolated that embarking on an agrarian reform exercise without
sufficient international backing has negative effects on welfare.
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We observe the possibilities that there was urban-rural migration as a result of land reform,
although the empirical strategy fails to support this. What the empirical strategy does confirm
however is that there was significant migration to the Tribal Trust Lands (TTLs) from the
European farming areas after land reform. We suggest that this is the ‘dis-employment’ effect
of displaced farm workers having to relocate to the TTLs after suffering unemployment as their
white commercial farmer employers where dispossessed of the land. This new dimension of
internal migration patterns could also have been another indicator of the effect of FTLRP on
the welfare of farm workers.
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Appendices 1 Tables
Table A1: Assignment of Crops to Different Natural Regions
Natural region

Crops Types

I

Dairy farming
Tea
Coffee
Bananas
Apples

II

Wheat
Maize
Tobacco
Cotton
Citrus

III

Barley
Soya beans

IV

Millet
Sorghum

V

Cattle ranching
Oranges

Based on FAO (2016)

Table A2: Correlation between Trade in Agriculture and the Exchange Rate

Crop
Apples
Bananas
Barley
Catte_and_beef
CitrusJuice
Coffee
Cotton
Dairy
Maize
Millet
Oranges
Sorghum
Soyabeans
Tea
Tobacco
Wheat

Exports
r (quantity) r (value)
-0.0858
-0.0938
-0.3781
-0.3159
0.6005
0.4283
0.6319
-0.6413
0.4424
0.4326
-0.8194

0.4448
0.5721
0.4672
-0.5550
0.1063
0.4851
0.5665
-0.6381

0.2776
0.0182
-0.3841
0.4603
0.2522

0.4726
0.0858
-0.3841
0.4285
0.1740

Imports
r (quantity)
-0.1082
0.2617
0.3108
-0.3881
-0.3574
-0.4446
-0.3083
0.2969
0.3311
-0.0253

r (value)
-0.1082
0.2617
0.2707
-0.3676
-0.2358
-0.4141
-0.2569
-0.5111
0.1646
0.3737
-0.0562

-0.0572
0.5414
-0.3391
-0.4964
0.3101

-0.0572
0.5506
-0.3761
-0.4964
0.3101
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Appendix 2 Figures

Figure A1 Correlation between NLD and Poverty Estimates
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Figure A2 NLD Including Urban Areas
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Figure A3 NLD Excluding Urban Areas
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Figure A4 NDVI Linear Polynomial
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Figure A5 Residuals Linear Polynomials after removing Rainfall Effect
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