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Abstract

This paper examines income dynamics for a pand of households
resettled on former white-owned farms in the aftermath of
Zimbabwe's independence. There are four core findings: (i) ina
period of 14 years (1983-97) there has been an impressive
accumulation of assets and a dramatic increase of crop incomes,
(i) the rise of crop incomesis partly due to asset accumulation
but largely to increased asset returns; (iii) differences between
householdsin initid conditions, such as previous farming
experience, have few persagtent effects; and (iv) income growth
has been characterised by convergence, with the largest
percentage increases in predicted incomes recorded by
households that initidly had the lowest predicted incomes.



1. Introduction®

Understanding the factors that cause incomes to change over time isimportant for
understanding both the causes of poverty and for devising appropriate policies to address
this poverty. In recent years, there has been an explosion of interest in thistopic, with
researchers literaly running millions of regressons using cross-country data (Salai-i-Martin,
1997). Though interesting, such andyses often produce conflicting findings. A well known
example is the debate over the impact of various policy, politica and indtitutiona factors on
long-run average growth in per capita GDP. Levine and Rendt (1992, p. 943) claim that
"the cross-country Statigtica relationships between long-run average growth rates and
amog every particular policy indicator consdered by the professon are fragile: smal
dterationsin the 'other' explanatory variables overturn past results.”

This paper examines the factors that account for income growth using longitudina
household level data. There are severd attractions to such an gpproach. Conceptudly, a
core assumption underlying growth theory - that agents share common technologies - is
consderably more plausble in arura community than in the case of a cross-country study.
The data used here have been collected, carefully checked, and cleaned by the authors.
Consequently, these results are less subject to the whims and errors that bedevil nationd
income accounts. Household level data more readily lend themselves to consderation of a
wide number of econometric concerns such as endogeneity and the role of unobservables,

issue that do not dway's recelve gppropriate consideration in the cross-country growth
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International Development (formerly ODA). Assistance has also been received from the International
Food Policy Research Institute, the Food and Agriculture Organization (FAO), the Centre for the Study
of African Economies at the University of Oxford, the Free University, Amsterdam, and the Research
Board of the University of Zimbabwe.



literature. 1t isaso possble to examine changes in the digtribution of incomes aswdl as
changesin leves.

The data used in this study are drawn from a panel of households resettled on former
white-owned farms in the aftermath of Zimbabwe'sindependence. The paper examines the
determinants of crop incomesin 1982/83 - the first year in which many of these households
farmed this newly acquired land - and compares these results to those derived from data
covering the 1995/96 agriculturd year. There arefour corefindings: (i) there has been an
impressive accumulation of assets by these households; (i) while this accumulation has
played arole in producing higher levels of crop income, increases in returns to these assets
have been even more important in generating the dramatic increase in crop incomes
observed in these households. Thisfinding is robust to awide variety of econometric
concerns, (iii) differencesin initid conditions across these households, such as previous
farming experience, have few peragent effects. Although some of these variables affect
output in the firgt year of observation, their impact is virtualy non-existent by 1995/96; (iv)
growth in incomes has been shared across al households, with the largest percentage
increases in predicted incomes recorded by households that had the lowest predicted
incomes a the beginning of the survey.

The paper begins with an introduction to the sample and its characterigtics. Section 3
outlines the congtruction of the varigblesin the study and derives the finding that increasesin
returns to assets are the driving factor behind growth in household incomes. Section 4
demongtrates that these results are robust to econometric concerns regarding the
congruction of standard errors, endogeneity, sample sdection and fixed, unobserved
household characteristics. Section 5 considersthe role of initial conditions, while section 6

discusses the distribution of these changes across the sample. Section 7 concludes.

2. Background to study
()  Post-independence land resettlement in Zimbabwe



Access to land has long been an issue of mgor economic and palitical importancein
Zimbabwe. Anger at the gross digparities in land ownership between blacks and whites was
amagor factor mativating armed rebellion againg white minority rule. Upon gaining
independence, the Government of Zimbabwe announced a wide ranging programme of land
reform, designed to redress these severe inequdities. A component of the land reform
programme was the resettlement of households on farms previoudy occupied by white
commercid farmers. Initidly, the supply of land for resettlement was determined by the
availability of areas which had been abandoned during the liberation war and dso the
generd insecurity of European farmersin peripherd areas who were willing to sdl. In most
cases, these were the commercid farms contiguous to or generdly bordering communal
aress.

Criteriafor selection into these schemesincluded: being arefugee or other persons
displaced by war, including extra-territorid refugees, urban refugees and former inhabitants
of protected villages, being unemployed; being alandless resdent in acommuna areaor
having insufficient land to maintain themsalves and their families (Kinsey, 1982). At thetime
of settlement, the household heads were aso supposed to be married or widowed, aged 25
to 50 and not in forma employment. Families sdlected for resettlement were assgned to
these schemes, and the nucleated villages within them, largely on arandom bass. Generdly,
these criteria seem to have been followed. In this sample, some 90% of households settled
in the early 1980s had been adversely affected by the war for independence in some form
or another. Before being resettled, most (66%) had been peasant farmers with the
remainder being landless |aborers on commercid farms, workersin the rura informal sector
or wage earners in the urban sector.

Individuas settled on these schemes were required to renounce any claim to land
edsawherein Zimbabwe. They were not given ownership of the land on which they were
settled but instead were given permits covering occupancy of homes and for cultivetion.
Each household was dlocated 5 hectares of arable land for cultivation, with theremaining
areain each resettlement site being devoted to communal grazing land. Households were
a0 dlocated aresdentia plot within aplanned village. In return for this dlocation of land,
the Zimbabwean government expected male heads of householdsto be farmers. Until



1992, male household heads were not permitted to work on other farms, nor could they
migrate to cities, leaving their wivesto work these plots. Although this restriction has been
relaxed, with mae heads being alowed to work off farm (provided that household farm
production is judged satisfactory by loca government officids), in this sample agriculture
continues to account for at least 80 per cent of household income in nondrought years.
(i)  Thesample

Over the period, 1982-84, one of the authors (Kinsay) undertook a survey of
approximately 400 resettled households. Theinitia sampling frame was dl resettlement
schemes established in the firg two years of the programme in Zimbabwe's three
agriculturaly most important agro-climatic zones. These are Natura Regions|, [l and IV
and correspond to areas of moderately high, moderate and restricted agricultural potential.
One scheme was selected randomly from each zone: Mupfurudzi in Mashonaand Central
(which liesto the north of Harare in NRII), Sengezi in Mashondand East (which lies south
east of Harare in NRIII) and Mutandain Manicaand (which lies south east of Harare, but
farther away than Sengezi and in NRIV). Random sampling was then used to select villages
within schemes, and in each sdected village, an attempt was made to cover all sdected
households.

These households were first interviewed over the period July-September 1983 to
January- March 1984. They arelocated in 20 different villages (Two additiond villages
were added to the sample in 1993). Just over haf (57%) are found in Mupfurudzi with
18% located in Mutanda and 25% found in Sengezi. They were re-interviewed in the first
quarter of 1987 and annudly, during January to April, from 1992 to 1998. Thereis
remarkably little sample attrition. Approximately 90% of households interviewed in
1983/84 were re-interviewed in 1997. There is no systematic pattern to the few households
that drop out. Some were inadvertently dropped during the re-surveys, afew disintegrated
(such asthose where al adults died) and a small number were evicted by government
officids responsible for overseeing these schemes.

Table 1 provides some descriptive satistics for this sample. (The construction of
these variables is outlined in the next section.) Inred terms, gross crop income rises by just

under 200 per cent between 1982/83 and 1995/96. Although households increase



sgnificantly in Size, the increase in per capita grossincomes, gpproximately 160 per cent, is
impressive in the context of a country in which per capitaincomes have been stagnant since
1980. Table 1 dso makes clear that rainfal levels were considerably lower in 1982/83 than
they werein 1995/96. The former was adrought year, whereas the | atter was one of
dightly above average rainfdl.

Four questionsfollow. Fird, to what extent is the difference in incomes between
these yearsis a consequence of differencesin rainfal levels? Second, once the rainfal factor
is taken into account, what factors explain any remaining changesin crop income. Third, do
these income gains accrue to dl households or do these data merdly capture enormous gains
made by alucky few. Fourth, these comparisons are based on gross crop income. Isit
legitimate to make inferences about changesin living standards based on a single component
of household income (and one that does not even take into account input costsin crop
production)?

A partia answer is provided by other datafound in Table 1. It is noteworthy thet the
stock of capital assets used in crop production, agricultural tools and trained oxen, rises
sgnificantly over this period. Livestock holdings, which play an important buffering role
during droughts (Kinsey, Burger and Gunning, 1998) dso rise dgnificantly. These increases
suggest that the increase in per capita gross crop incomes is not driven soldly by rainfall
congderations, since it isimplausible that they could have occurred in the absence of
increasesinincomes. Thefact that virtudly al households now own some livestock is
suggestive of broadly distributed gainsin wedth. To the extent that capitd stock isaproxy
for permanent income, and permanent income has some relation to consumption, these data
aso are consstent with an increase in household consumption levels. That said, it isclearly
desirable to move beyond suggestive findings. The next sections of this paper address these
guestions more systemdticaly.

3. Under standing the causes of changesin income
This section uses multi-variate andys's to examine the determinants of gross crop incomes
and causes of changesin these incomes over time. Dencting Y to be crop income,

explanatory variables to be X and parameter estimates, b, the determinants of crop income



for the agricultural year October 1982 - June 1983 (denoted as "1983") and July 1995 -
June 1996 (denoted as "1996"), e to be the disturbance term, yieds for the ith household:
Yiogs,i = Diogs i ' XX10e3 i + €083, | )
Yio96,i = D1ogs, i %X1996,i + €1096,i 2

Analysis begins with a description of the variables that comprise Y and X, before
turning to the results of estimating (1) and (2).

()  Variable construction

In order to compare the estimates obtained from these regressions, the dependent and
independent variables need to be identical. The 1982/83 survey round contained data on
the following: gross revenues from crop production; the stock of agriculturd tools; land used
in agriculturd production; labor input, as measured by the number of peoplein the
household between the ages of 15 and 64; the number of pairs of oxen owned by the
household; the number of extenson vidits the household receives ; and rainfal, by
resettlement scheme. All monetary figures are expressed in 1992 Zimbabwe dollars using
the CPI as a deflator.

Gross revenues from crop production are calculated by multiplying the physica
quantities of output multiplied by their unit price. During each interview, households were
asked to report yield, sales and retention, for each crop, for the previous harvest. Unit
prices were cdculated for each household by dividing total sales vaue by the quantity sold.
Where a household did not sell any of the crop, itstotd yield was multiplied by the median
price received by farmersin this sample. Unfortunately, the data for the 1982/83
agricultura year do not contain any information on the costs of inputs such as hired labor
and purchased fertilizer and pesticides. This precludes estimates based on net crop income.

There are eight variables that comprise X: the log red vaue of agriculturd tools; log
available household adult labour; log land used in crop production; the number of ox teams
owned by the household; three extenson dummies; and rainfal.

Agriculturd tools include ox-ploughs, ox carts, cultivator/harrows, ox-planters, water
carts, cotton sprayers, wheelbarrows, tractors and tractor equipment, hoes, axes, spades,



machetes and dashers. Vduation of these itemsisanonttrivia exercise. Throughout the
years in which these households have been surveyed, respondents have been asked about
what items they owned, when they were obtained, how much they paid for them, and how
much they would cost today. Answers to these questions reveded two problems. Firs, a
number of households did not remember, and therefore could not report, what they had
paid for theitem. Second, the prices of virtudly identica items were highly variable
between households, perhaps due to problems of recdl or differencesin knowledge
regarding current prices. Rather than alowing the price of capital goodsto vary across
households, a uniform priceisimposed. Specifically, the median purchase prices of items
both acquired and reported for the crop year 1995/96 were used as abase. (These are
assumed to suffer fewer recal problems.) These were deflated using the consumer price
index to derive prices for other survey years, including those used here.

This gpproach does not take into account depreciation. It could be argued that wear
and tear on assets reducestheir value. Accordingly, depreciation should be deducted from
grossinvestment in order to calculate the increase in capitd which is relevant to explaining
increasesin output. Alternatively, as argued by Scott (1991), a machine that produces the
same quantity of output ceteris paribus, year-in year-out cannot be said to have
experienced any depreciation. He argues that capital depreciates only when it becomes
obsolete and that capital should therefore be measured in gross terms, rather than net of
depreciation. This argument reflects the Situation facing households in the sample. Dueto
the nature of asset ownership within the sample it would lead to a gross underestimate of the
level of capitd stock if these items were depreciated. Many households own and il use
equipment handed down from previous generations.  For example, in 1982/83 over 50
percent of households owned and used an ox-plough which was over 10 years old (11
percent of households owned an ox-plough over 30 years old). Therefore to measure the
effect of capita these circumstances the appropriate measure of capita stock isagross
figure, and not a net figure.

Theided measure of labor usage would be days worked, by person and activity.
Unfortunady, this measure is not available for ether of the survey yearsused here. Asa

crude proxy, available family labor supply - defined as the number of peoplein the



household between the ages of 15 and 64 - isused. A related input, ownership of pairs of
oxen, isincluded. Pairs of oxen permit fields to be prepared faster using a plough than by
the dternative, individuas usng hoes. They dso dlow farmersto improve the timing of
planting, by ensuring that fields will be prepared in advance of the early season rains and
they typicaly make it possible to break up the soil to agreater depth.

Vidts by extenson workers are captured viathe incluson of three dummy variables.
These are additive in the sense that ‘receives at least two extension vists dummy captures
the margind effect of asecond vist, conditiona on the household having received one vist.
Findly, levels of rainfal recorded at the nearest Sation areincluded as aregressor. Thereis
onerainfal observation per settlement scheme.

A find comment isin order. The rather limited information available for the 1982/83
agricultural year places redirictions on the extent of thisanalyss. The absence of dataon
crop inputs restricts analysis to the determinants of gross, rather than net crop income. Itis
aso makes it impossible to estimate profit functions. Further, detailed data on other sources
of income are not available for 1982/83 ether. In light of this, it is helpful to consider the
vaidity of gross crop income as ameasure of the level of household welfare.

With respect to the 1982/83 agricultura year, respondents were asked to rank
sources of income in terms of their contribution to total household income. Approximately
80 per cent of households ranked agriculture as the most important source of income, a
figure that risesto 93 per cent in the 1985/86 (non-drought) agriculturd year. In the case of
the 1995/96 data, it is possible to construct a Spearman correation coefficient that looks at
households ranked by both gross crop income and tota income (gross crop income less
input costs plus net income from wage labor, remittances, gifts and other non-agriculturd
activities). The coefficient equals 0.90, and rises to 0.96 if we exclude 17 households
experiencing the largest changein rank order.  Collectively, these data suggest that gross
crop incomeisagood proxy for tota household income.

(i) Basicresults

There are 396 households in the survey that covers the 1982/83 agricultural year. Largdy

as a consequence of the drought, 85 do not report any income from crop production. In
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addition, thereis no data on capitd stock for 23 households and on household size for 2
households, yidlding a sample size of 286 for thisyear. There are 396 householdsin the
surveysthat capture the 1995/96 agricultura year, of which 2 report no crop income, giving
asample size of 394. These samples are used to generate the results reported below. The
obvious sdlectivity issues are discussed below.

Table 2 presents the estimates of equations (1) and (2) for al households reporting
gross crop revenues greater than zero. The dependent variable, together with capita stock,
land, labor and rainfdl are dl in log terms. Standard errors are corrected for
heteroscedagticity using the method outlined by Huber (1967) and popularized by White
(1980).

In redl terms, the value of gross production increases by just under 200 per cent.?
The returns to agriculturd tools rise by afactor of three. Returnsto land increase by about
60 per cent. The quantity of household labour available has no satidicaly sgnificant effect
on gross crop output, controlling for other factors of production.® By contrast, athough the
stock of pairs of trained oxen hasrisen, the impact of thisis offset by areduction in returns
to oxen ownership.* Inthefirst survey round, virtually every household receives at least one

% The mean of the dependent variable, in log terms, rises from 6.308 to 8.263. Recall that the
differenceinlogsis approximately equal to the percentage change in value.

3 A natural interpretation of the labour coefficient in Table 2 is that increasing the family labour
force has no impact on output - suggesting a situation of 'surplus labour' for these households. Such a
finding sits uneasily beside the fact that few households cultivate all five hectaresin any given
agricultural year and some complain of labour shortages. However, this'natural interpretation' is
incorrect. Increasing family labour supply has a strong, positive and statistically significant effect on
the amount of land these households employ (results available on request). Two observations follow.
The correct interpretation of the labour coefficient isthat it has no effect on output, conditional on the
other regressors. Put another (slightly inaccurate) way, family labour supply raises output by
increasing the amount of land cultivated, but does not have an impact over and above this. Second, if
these households faced well functioning labour markets, there should be no relationship between
potential household labour supply and the amount of land used by the household. The fact that such a
relationship is observed suggests that such an assumption regarding labour marketsis unwarranted
here. (Our thanksto Duncan Thomaswho first alerted us to this point.)

“Thereisan intri guing explanation for the decline in the coefficient on trained oxen. Just like
people, oxen 'learn by doing'. Over time, they become used to the commands of the individual leading
them and learn what is required of them. In this sample, as househol ds have accumul ated additional
oxen, their average age has declined. Consequently, one would expect productivity to fall, precisely
what is observed here. (Our thanks to Chris Scott who suggested thisinterpretation.)
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vidt from an agriculturd extengon officer but relative to the few households recelving no
visit, this has no effect on output. 1n 1994-95, extension coverage is much poorer, but
receipt of one vigt is associated with an increase in the real value of crop output by 29 per
cent. Reassuringly, there is a positive and well measured relationship between rainfal and
the value of crop production. Also note that the predictive power of the model is
considerably better for the 1995/96 sample and the parameters tend to be estimated with

gregter precision.

(i) Decomposing the causes of changes in income

As dready noted, rainfal was considerably lower in 1982/83, by about 45 per cent for the
householdsin thissample. Given the strong relationship between rainfal and output, this
undoubtedly accounts for some of the observed changein incomes. However, given the
large changes in the vaues of other variables, and the observed changes in the parameter
estimates, it would be useful to separate out the impact of these changes.

Recdl that multiplying the coefficients by the means of the explanatory variables
generates the mean of the dependent variable. Denote means of the dependent variable as
_, _asavector of means of right hand sde variables, and b as a vector of parameter
edimates. Accordingly:

_1083 = Dirogs’ X 1083 €)

_1006 = Dioos ' %1006 4
As Neumark (1988) and others have noted, equations (3) and (4) can be
manipulated to yidd:

_1996 - _1983 — ( __ 1996 © _ 1983 )' ><b1996 + (b1996 - b1983 ) X 1983 ' (5)

Equation (5) shows that the difference between mean gross crop incomesin 1982/83
and 1995/96 equals changes in the level of income generating assets (the first term)
multiplied by the return to these assets in 1982/83 plus changes in returns to these assets
multiplied by their level in 1982/83 (the second term). Put crudely, the first term captures
the collective impact of changes in the accumulation of factors of production whereas the
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second term captures changes in the productivity of inputs. Thisis commonly referred to as
an Oaxaca decomposition (Oaxaca, 1973). However, note that equations (3) and (4) can
aso be manipulated to yield:

_1096 -~ _1983 = ( _ 1006 - _ 1083 )" XD1083 + (D1996 - D108z ) % _ 1006 " (6)

Although conceptualy equation (6) looks smilar to equation (5), thereisno
guarantee that it will produce the same results. Following standard practice, both (5) and
(6) are used in the results reported below.

Results are reported in Table 3. Note that using either decomposition method yields
broadly smilar findings. Also note that looking only at the last row, which reports the sums
of the impact of changesin endowments and changes in returns to endowments, suggests
that changesin levels of the regressors are the principal cause of increased crop incomes.
But amore careful examination reveds that this finding is generated entirdly by the rainfall
and congtant terms. Abstracting from the role played by rainfdl, it is changesin returns to
assats (columns (B) and (D)) - especidly those associated with agriculturd tools and land -
that account for much of the change in gross crop income.” (That the areaof cultivated land
islikely to be endogenous is an issue we consider below.)

It is worth commenting on the factors that may have led to thisincrease in returns to
assts, particularly tools and land. There are anumber of possibilities. Firdt, thereisentry
by anumber of householdsinto the production of higher-value crops such as cotton,

> Oaxaca and Ransom (1999) issue a cautionary note regarding the contributions of individual
variablesto the wage decomposition. They note that where several sets of dummy variables are
employed, the detailed results of the decomposition will be sensitive to the omitted group. Although
their argument is correct, and applies to both dummy and slope parameters, the impact of their critique
hereis minimized by: a) the presence of only one set of dummy variables in these regressions (see
Oaxacaand Ransom, 1999, p. 156); and b) their own finding that in the absence of affine transformations
of continuous variables, therole played by these variablesisinvariant to the choice of the omitted

group.
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groundnuts, and sunflowers. Second, there has been a cumulative capitaization of |abor into
improving the land. Much of the arable land dlocated to the settlersin the early 1980s had
lain uncultivated for many years. Given that settlement often occurred just a short period
before households would have had to plart their first crops, land thus had to be cleared
quickly initidly. Inevitably this meant partid cearing was the norm, and very little sumping
was done. Without full dearing and thorough stumping, ox-plowing cannot be done
efficiently. Felds have been progressively cleared and ssumped over the years. In addition,
there has been ongoing investmentsin soil conservation and water control and retention
measures. Third, the qudity of toolsisincreasing, asisfarmers knowledge regarding their
use. One example of thisisthe cotton sprayer, designed to spray insecticide to control
bollworms. However, farmers are increasingly using the cotton sprayersto gpply pre-
emergence herbicide and thus achieving significant labor savings for weeding. A secord
example pertains to the use of ox-drawn ploughs. In the early 1980s, it was not uncommon
to see three people working with an ox team and plough: one handling the plough; one
leading the team with arope; and the third walking alongside with awhip exhorting the oxen
to behave and do what iswanted. Fifteen yearslater, one sees a single man ploughing by
himsdf and controlling the animds entirely through whistles and voice commands. More
generdly, it isentirdly likely that these households have acquired significant learning-by
doing." The land these households settled on in the early 1980s was entirely unfamiliar to
them. Over time, they will have learnt what crops grow best on which plots, the appropriate

methods for growing new crops and so on.

4. How robust aretheseresults?

This section considers the finding that increases in gross crop incomes are largdly driven by
increases in returns to factors of production in light of anumber of econometric concerns.
caculaion of sandard errors, endogeneity of right hand side regressors; the role of

unobserved, time invariant characterigtics, and selectivity issues.

()  Alternative standard error calculations
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The variance-covariance matrix used to generate the stlandard errors and t Satistics
reported in Table 2 uses Huber-White's well-known weighting matrix. However, it has
been argued that these estimates can be adversdly affected by a smal number of outliersin
the weighting matrix. Thomas (1994) argues that this can lead, on occasion, to dramaticaly
undergating sandard errors and therefore overstating levels of significance. Deston (1997)
point to a second area of concern. Households in the same village and the same settlement
scheme will share some common characterigtics. In agatigtical sense, therefore, the
household leve disturbance terms are not independent.

Table 4 presents three estimates of coefficents standard errors (reported in terms of
the absolute vaues of their asymptotic t gatistics). Thefirst columns of both the 1982/83
and 1995/96 results repeat those results found in Table 2. The second columns report the
absolute values of asympitotic t statistics based on the variance- covariance matrix outlined
by MacKinnon and White (1985) which is robust in the presence of leverage points. The
third columns, based on Rogers (1993) calculates robust standard errors in the presence of
intra-cluster correation at the village leve. Two findings emerge. Fird, the more
consarvative estimates produced using the MacKinnon-White method produce very smdll
changesin thet gatistics. They do not change the results reported in Table 2 at
conventiona sgnificance levels. Accounting for the clustered nature of the data does not
dter in any substantive way, the household level coefficients. Not surprisingly, thet Satistic
on ranfdl fals by dramaticaly, by about 50 per cent, but remains datisticaly significant.

(i)  Theendogeneity of land use: two stage least squares results

A diriking feature of the results reported in Table 2 isthe rdatively large coefficient on the
land varigble. One could make the argument that this a consequence of afallure to
recognize that for these households, the amount of land farmed in any one year isachoice
variable. (The same argument does not hold for tools, pairs of oxen and the number of
adults resdent in the household, which al can be regarded asfixed in the short term.) Since
the increase in returnsto land isamagor factor in the increase in gross crop incomes, this

critique represents an important challenge to this core finding.
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The stlandard econometric fix to endogeneity concernsis two stage least squares
edimation. Its successful gpplication requires: (i) that the instruments be relevant, in the
sense that they are correlated with the endogenous variable; and (i) that the insdruments are
uncorrelated with the disturbance terms in the structurd regression. In the case considered
here, it isdifficult to think of a variable that would affect the household's use of land, but not
affect output. Consequently, the approach taken here was to undertake a somewhat
mechanistic search of possible corrdates of land use. 1n the 1995/96 data, the number of
plots available to the household and the soils on these plots being clay were found to be
sgnificant predictors of land. The F statistic testing the hypothesis that these regressorsin
the first stage regresson are jointly zero equas 14.59, afigure comfortably above the rule of
thumb threshold of 10 established by Bound, Jaeger and Baker (1995). These variables
aso stidfy the over-identification test proposed by Davidson-MacKinnon (1993) on the
joint hypothesis that the instruments are uncorrelated with the errors and that the second
stage regression is correctly specified.

Based on this finding, these two variables are used asingruments for land and
equations (1) and (2) are re-estimated. The results are reported in Table 6. There are three
notable features. Firgt, these variables are good instruments for the 1995/96 sample, but
not for 1982/83 (see note 4 for the test Satistics). Infact, it proved impossible to find any
varigbles that satisfied standard criteriafor instruments for the 1982/83 round. Second, the
impact of instrumenting is to increase the parameter estimates for land in both years,
rendering the returns dmost equa. But two stage least squares estimation changesthe
vaues of dl parameters, not just those on the ingrumented varigble. Third, the
decomposition of the change in income reved's precisdly the same pattern uncovered in
Table 3. The changein income over this period islargely due to changesin returnsto
asxts. The effect of contralling, abeit imperfectly, for the endogeneity of the land variable
isto dter the contributions of various variablesto thisfinding - with increasing returnsto

agricultura tools now playing a much more important role - but not to overturn this result.

(ili)  Selectivity issues
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The sample used to generate the parameter estimates reported in Table 2 isrestricted to
those households for whom data are available on the dependent variable and on the
regressors. As noted, this results in a dramatic reduction in the sample covering the
1982/83 agriculturd year. Households reporting zero crop incomes in 1982/83 have, on
average, lower leves of capital stock in the form of agricultura tools, utilized lessland and
have fewer adults. The differences in the mean vaues for these variables are satitically
sgnificant’ As the households reporting zero gross crop incomes are a non-random sub-
sample of the survey, the parameter estimates reported above are likely to be biased.
Standard econometric 'fixes to sdectivity problems, such as the method suggested by
Heckman (1979), are not promising solutions. It is difficult to think of variables that affect
the likelihood of obtaining crop output, but do not affect the level of that output. Further the
vadt literature on sdlectivity biases increasingly emphasizes how parameter results can be
epecidly sendtive to the sdlectivity fix.

Accordingly, the approach taken here isto consider the sub-sample of households
reporting in both rounds, gross crop income greeter than zero in both rounds and data on all
regressors. This modestly reduces the sample size for 1982/83 from 284 to 267. The
reduction in sample Sze is more dramétic for the 1995/96 round, with the sample szefaling
from 394 to 267. Table 6 reports the results of the parameter estimates for these sub-
samples, together with variable means and the decomposition based on equation (5).” Asin
Table 2, standard errors and hence t statistics are computed using the Huber-White method.

The aternative methods described above yidd smilar results. Not surprisingly, the
1982/83 results differ little from those reported above. The 1995/96 results indicate that for
this sub-sample, returns to agricultura tools are lower than they are for the full sample, but
this effect is somewhat offset by higher returnsto land and trained oxen. The decomposition
reveds exactly the same pattern reported in Table 3. Abstracting from the impact of rainfal
and the intercept terms, only 19.2% of the difference in mean crop incomes are attributable
to differencesin levels of assets. Crop income growth is largdly atributable to increased
returnsto these assets. Sdlectivity concerns do not dter this core finding.

® Further details are available on request.

"The decomposition based on (6) yields almost identical results.
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(iv) Therole of fixed, unobservable characteristics

A fina econometric concern is that these parameter estimates may be biased by the
excluson of fixed, unobserved characteristics that affect farm production. For example,
more sKkillful farmers may be able to bring more land into production in a given time period
or may have better access to agricultura extenson workers. The sub-sample of households
who appear in both survey rounds are an appropriate group to consider thisissue. As
before, the dependent variable is gross crop income. Regressors are those described
above, together with terms capturing the interaction between these explanatory variables
and adummy equding oneif the observation is drawn from the 1982/83 survey round.
These interaction terms are included to capture the change in returns to assets thet has
aready been noted. The prior expectation is that these should be negative for tools, land
and extenson and positive for trained oxen, reflecting the pattern described above. The
pooled sampleis estimated using ordinary least squares with no account taken of the role of
unobservables, random effects and household fixed effects.

In order to save space, full results are not reported here. (These are available on
request.) In brief, a Breusch-Pagan test comparing random effects against an OLS model
with no account taken of household level unobservables produces a chi-squared statistic
with aprob vaue of only 0.27. A Hausman test, comparing the random and fixed effects
estimates produces a chi squared statistic with a prob value of only 0.32. The F Satistic on
the household level unobservables has a prob vaue of 0.093. At conventiond sgnificance
levels, it gppears that the null hypothesis, that these results are not affected by household
level unobservables, cannot be regjected. Further, al interaction terms have their predicted
sgns, with the coefficients on the land and 'a least one extension vigt' interaction terms
ggnificantly different from zero. Recdl from Table 3 that these variables accounted for
about 75 per cent of the difference in mean incomes attributable to factors other than
ranfal. Hence, concerns regarding the role of fixed, unobserved household characterigtics

do not appear to ater the core results found so far.

5. Theroleof initial conditions
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The results reported thus far take no account of sgnificant differencesin other
characterigtics at the time of resettlement. For example, about 40 per cent of household
heads had less than four years of schooling and about 38 per cent had never been visited by
an extenson worker. Yet, one might believe such factors to be important. To the extent
that they are rlevant determinants of crop income, their omission suggests thet are results
are vulnerable to concerns regarding omitted variable bias. The large literature on the
determinants of cross-country growth stresses that more favourable initid conditions, in
terms of say human or socid capital, alows countries to maintain higher rates of growth over
time. Further, suppose that initid conditions are an important, persstent determinant of crop
incomes. Thiswould suggest that the distribution of incomes over time would become
increasingly unequa as advantaged households would experience more rgpid increasesin
incomes, thus producing aincreasingly unequa digtribution of incomes over time.

Dencting fixed initid conditions as Z;gs4, thelr associated parameter estimatesas z,

and suppressing the i subscript, equations (1) and (2) can be re-written as:

Yioss = Digga ' XXigsa + Z1gga ' *Z10ss + 1984 (1)
ad
Yioos = Digos ' ®X1006 + Ziogs ' X Zigea *+€1006 (2)

Table 7 reports the results of including selected initid conditions to equations (1) and
(2). Theearedivided into three categories: initid human capitd (years of education of
household head; household head did 'skilled' work prior to being resettled; household
received & least one extenson visit prior to being resettled); location (lived in protected
village; lived in town; lived in commund area); and socid capita (at least one household
member belonged to a palitical organization). Before discussing the results of these
regressors, it is hepful to note the large number of variables that were included in
preliminary runs, but failed to have any explanatory power. Those rdating to human capitd
included: dummy variables reflecting different levels of schooling atainment by the heed;
average education levels of dl household members excluding the head; and dummy varigbles
reflecting different average household schooling atainment levels. Dummy variables were
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created describing the activities the household head was engaged in immediately prior to
becoming a settler induding: whether the head was farming; working as a skilled agricultura
worker; askilled manua |aborer; an unskilled laborer; acdlerk; involved in domestic service;
or sving inthearmy. Dummies were also tried

for the condition that the household wasin at the end of the war, these included: whether
the head was unemployed; had house or crops destroyed; cattle killed or stolen; or reported
‘not much affected’. Other variables relaing to the socid relaionships that did not have
explanatory power were dummies crested for the type of organization that households
belonged to including: farmers organizations, specidist groups for example, ayouth or
woman's group; and local or nationa political organizations. Other variablesincluded a
measure of attendance in groups, whether anyone in the household held an office, and the
perceived benefits of belonging to such organizations. Participation in organizationsin the
areaof origin was dso conddered. Finally, aset of variables was created to reflect whether
the household had come with other families from the same home areg, if so, whether they
lived nearby, or helped each other. None of these proved to be significant.

Table 7 indicates thet the parameter estimates on tools, land, labour, oxen and
extenson are close to those reported in Table 2, suggesting that the core results are not
contaminated by the omission of these varidbles. Further, anumber of initia condition
variablesthat are sgnificant in 1982/83, such as previoudy doing skilled work, having
previoudy received extenson advice and having come from atown, have no satisticaly
ggnificant impact on incomesin 1995/96. This suggests that households advantaged in
some regard at the time of resettlement initialy obtain higher incomes, but this effect
disappears over time.

Thereis one gtriking exception. Households who lived in a'protected village during
the war for independence obtained higher incomes both in 1982/83 and 1995/96.

Protected villages were a creation of the white minority government during the war for
independence. In areas where armed conflict was most prevaent, individua households
were forcibly relocated from their homesteads to central Sites, referred to as "keeps'.
Individuds were permitted to venture from these areas during the day but were required to

return to these locdlities before nightfdl. 1t iswidely acknowledged that the didocation and
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repression associated with this forced relocation made living in these protected villages a
deeply unpleasant experience but one that may have aso fostered a breakdown in
traditional values and compelled education and cooperation.

Theimpact of having lived in a protected village prior to resettlement on gross crop
incomesis large, raisng them by more than 40 per cent in both years. One possibility is that
this variable is capturing some other factor corrdated with this characterigtic. In particular,
al households reporting having lived in a protected village prior to resettlement are located
in Mupfurudz, agro-cdlimatically the area best suited to agriculture® In regressions not
reported here, these initial conditions variables were re-esimated with the ranfdl variable
replaced with dummy variables for resettlement schemes.® The coefficients on the protected
village variables fal by about 50 per cent in magnitude and is no longer Sgnificant in the
1982/83 sample. However, it retains some explanatory power in the 1995/96 data, with at
statistic of 1.89. This suggeststhat this variable is picking up something more than a pure
location effect. 1t may be that this shared experience generated a sense of cohesiveness and

common purpose congstent with the more genera notion of socid capital.

6. Income changes and changesin poverty

A fundamenta finding of this study, robust to a number of econometric concerns, is that
sgnificant income growth has occurred in these resettlement households even after the
drought conditions of the early 1980s have been taken into account. An important factor in
this process has been improved returns to factors of production. However, there can be no

presumption that these income gains necessarily trandate into reductionsin poverty as

8 A logical extension to this hypothesis would be that those who suffered most during the war
were favoured in the resettlement process interms of the amount or quality of land that they received.
Thisisunlikely to be correct. Both arable and residential plots were allocated through random draws
specifically to avoid any chance of favouritism.

% Asthereis only one observation on rainfall per resettlement scheme, it is not possible to
include both rainfall and scheme dummiesin the same model.
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measured in terms of consumption. It might be the case that the largest gains are
concentrated amongst afew better-off households. Gross crop income may be a poor
correlae of tota household income. Findly, the correlation between incomes and
consumption may be wesk.

Anided way of examining thisissue would be to utilize consumption deta for both
periods, and after taking into account the impact of the drought in the early 1980s, looking
at the incidence and severity of poverty. Unfortunately such data are not available. There
are, however, anumber of inferential points that can be made.

Figure 1 graphs kernd dendty estimates obtained using an Epanechnikov kernd and
optimal bandwidth. Deaton (1997) describes thistechniquein detail. Put rather crudely,
Figure 1 shows the digtribution of the log of redl per capitagross crop income. The curves
can be thought of as histograms in which the ‘width' of each barsis narrowed and their tops
joined together. The horizontd axis gives the value of this variable, the verticd axisthe
percentage of households to which that value gpplies. It shows a dramatic rightward shift in
the levels of log red per capita crop incomes, even after excluding the many householdsin
the 1982/83 sample who reported zero crop income. The distribution aso becomes more
noticesbly pesked, suggesting that crop income inequdity isdiminishing. Estimated Gini
coefficients support this interpretation, falling from 0.58 in 1982/83 to 0.49 is 1995/96.

But one could argue that this shift is driven by the drought conditions of the early 1980s that
were not present in the good rainfall year of 1995/96.

Table 8 takes this possibility into account. Based on the regression coefficients
reported in Table 2, gross crop incomes are predicted for each household for both years,
excluding theimpact of rainfdl and the congtant terms. From these, growth rates are
caculated and tabulated by the households gross per capita crop income rank in 1982/83.
There are three key findings. Firdt, growth rates are postive for al deciles. Second, growth
rates gppear dightly higher for households that are predicted to be initidly poorer,
suggesting convergence of grass crop incomes over time. Thisfinding is condstent with the
results reported above that initial conditions do not have, on the whole, persistent effects on
gross crop incomes. Third, only one household, in the top decile, reports areduction in per

cgpita gross crop incomes. These findings suggest thet it is highly likely that the concern that
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growth has been regtricted to afew householdsis unfounded. Rather, households that were
poorer in 1982/83 appear to have experienced the most rapid growth in crop incomes.

The correlation between gross crop income and total household income was
explored in section 2. There it was argued that these two measures are highly corrdated in
thissample. Hence, the find issueis the link between income and consumption. One might
suspect that this link would be weakened if there were well functioning credit markets which
alowed households to follow a consumption path independent of incomes. Thisissue has
been discussed by Kinsey, Gunning and Burger (1998) who examine household responses
to the 1991/92 and 1994/95 droughts. This study finds that few households had accessto
credit markets for the purposes of consumption smoothing and that many reported reducing
the frequency of meds, a coping Srategy indicative of an inability to maintain consumption
levels. Such findings, as Morduch (forthcoming) indicates, are consistent with the view that
consumption tracksincome. Accordingly, it would seem defensible to dlam that therisein

income across al households has led to arise in consumption and afdl in poverty.

7. Conclusions
Thisexamination of income dynamics amongst resettlement households in Zimbabwe has
produced four core findings: (i) there has been an impressve accumulation of assets by
these households; (ii) while this accumulation has played arole in increasesin crop income,
it appears that increases in returns to these assets have been especialy important in
generating the dramatic increase in crop incomes observed in these households. Thisfinding
is robust to awide variety of econometric concerns; (iii) differencesin initia conditions
across these househol ds, such as previous farming experience, have few persstent effects.
Although some of these variables affect output in the first year of our sample, their impact is
virtudly non-existent by 1995/96; (iv) growth in incomes has been shared across dl
households, with the largest percentage increases in predicted incomes recorded by
households that had the lowest predicted incomes a the beginning of the survey.
Thes=findings are of vaue in their own right as there are few sudies that examine the

dynamics of household income change over such along period of time. They dso
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contribute to the debate over the merits of land redistribution, both in Zimbabwe and

elsawhere in the developing world.
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An early paper on resettlement in Zimbabwe was entitled, 'Forever gained:
Resettlement and land palicy in the context of nationa development in Zimbabwe (Kinsey,
1982). Thefirst part of the title of that paper, and this one, is taken from a song which rises
from the grave of Mkwati, prophet and hero, in Stanlake Samkange's novel Year of the
uprising. Mkwati (and Samkange) was urging Zimbabweans to return to their country
when they could say: "Thisisthe day, thisis the hour / The spirits have risen again, / And
from our land from white power / Forever gained.” This paper has revisited forever gained
in severd senses. Literaly, it reports the results of revisiting households who obtained land
formerly occupied by white farmersin the aftermath of Zimbabwe's trangition to mgjority
rule. More subgtantively, it is about revigiting the vision of land resettlement as means of
dleviating poverty in rurd Zimbabwe. The origind objectives of this programme included:
(i) extending and improving the base for productive agriculture in the peasant farming sector;
(i) improving the leve of living of the largest and poorest sector of the population; (iii)
providing, at the lower end of the scale, opportunities for people who have no land; (iv)
bringing abandoned or underutilized land into full production; and (V) achieving progressin a
country that has only recently emerged from the turmoil of war (Zimbabwe, 1980). The
officid government critique of resettlement (Zimbabwe, 1993) takes the view that the
programme has failed to have a postive impact on agricultura productivity and rura
incomes. Thefindings of this study question thisview. For these households, it may be

correct to dlaim that "forever" was gained.™
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