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Summary

This thesis is comprised of three essays. The first one examines money demand 
and aid shocks in Zimbabwe, using a new dataset. Zimbabwe has recently expe
rienced record hyperinflation of 80 billion percent a month. This chapter uses 
new data from Zimbabwe to investigate money demand under hyperinflation 
using an autoregressive distributed-lag model for the period 1980-2008. The 
results produce plausible convergence rates and long-run elasticities, indicating 
that real money balances are cointegrated with the inflation rate and signifying 
an equilibrium relationship between the two series. Evidence is also presented 
that suggests prices are being driven by increases in the money supply rather 
than by changes in price setting behaviour. The essay additionally uses the 
estimated elasticity on the inflation variable to calculate the maximum level of 
seigniorage revenue that could be raised in the economy. Actual seigniorage 
levels increased dramatically after 2000, with inflation eventually exceeding the 
rate required to maximise this revenue stream. This is discussed in relation to 
international financing constraints and the collapse of the domestic tax base.

The second essay constructs a new dataset to investigate the effects of land 
reform on cotton-farmers in Zimbabwe. The chapter investigates whether pos
itive network effects may have existed between large-scale commercial farmers 
and small-scale communal farmers prior to the recent land redistribution in 
Zimbabwe. A difference-in-difference approach is used where measurement is 
carried out using several data sources including farm level, geographic and sur
vey information for cotton farmers in Mashonaland Central. It tests whether 
the removal of large-scale farmers has resulted in a decline in productivity for 
those small-scale farmers close to redistributed land when compared to those 
with more distant farms. A significant negative productivity effect is found 
in addition to a country-wide negative redistribution effect. The latter due to 
wider economic and political instability over the last 10 years.

Finally, the third essay investigates the effects of return migration on en
trepreneurship in Mozambique. This question has important implications for 
the debate on the effects of migration on the economic development of migrant 
sending countries. The existing literature is, however, scarce and has not ad
dressed how the estimation of the impact of migration on entrepreneurship is 
affected by migrant self-selection at the initial migration and at the return migra
tion stages. In this final essay a household survey in Mozambique is conducted 
in order to address this research question. For the identification strategy the es
say uses variation provided by displacement caused by civil war in Mozambique, 
as well as social unrest and other shocks in migrant destination countries. The 
results indicate that negative self-selection may mask part of the entrepreneurial 
effects of migration found at the initial stage. The findings are confirmed when 
using nearest-neighbour matching estimator and when examining other dimen
sions of entrepreneurship, such as the sectoral location of businesses. The results 
show that having a return migrant in the household increases the probability of 
owning a business in Mozambique by around 25% on average.
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Chapter 1

Introduction

This tliesis addresses three important issues in development economics namely 
(1) how a recent hyperinflation may affect money demand and whether interna

tional aid shocks may contribute to causing periods of high inflation; (2) whether 

productivity enhancing network effects exist (ed) between farmer groups and how 

these may affect the success or otherwise of land-redistribution policies; and (3) 

whether return migrants are more entrepreneurial than non-migrants and how 

much of this difference might be due to self-selection at either the initial or 

return stages of migration in developing countries.

Regarding high inflationary episodes, the focus here is on the recent high 

inflation in Zimbabwe. In April 2009 almost ten years of high inflation came 

to an end in Zimbabwe and the Zimbabwe dollar was suspended for the first 

time in 29 years. Since 2001 Zimbabwe had experienced rates of inflation above 

100% annually, from 2006 this rose to over 1,500% annually.

The authorities in Zimbabwe offer two explanations for the recent high infla

tion period. First they maintain that the private sector bid up prices specula

tively in order to maximise profits and exert extreme pressure on the economy. 

Second they maintain that negative aid shocks and international sanctions have 

contributed to the economic decline since 2000, one aspect of which is the high 

inflation rate. This suggests that printing money is one way the authorities have 

sought to finance the gap between expected government revenue (including debt, 

grants and aid) and actual receipts.
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Chapter 2 seeks to examine the explanations put forward by the authorities 

in Zimbabwe for the country’s recent period of high inflation in more depth. 

A long-run money demand function is estimated for the Zimbabwean economy. 

This allows preliminary testing of the endogeneity between money and prices, 

where some evidence suggests that increased money supply, rather than private- 

sector price speculation, may have driven inflation in Zimbabwe. The chapter 

then characterises deficit-financing behaviour in Zimbabwe over recent years 

and finds that a precipitous decline in tax revenues did indeed spark a need 

for increased domestic revenue raising. It is shown that this was met by large 

increases in seigniorage revenue, especially as external financing was not able to 

keep up with the fiscal demand.

The departure point for Chapter 2 is Cagan’s seminal 1956 paper which 

hy]3othesises that during episodes of high inflation that money demand and 

prices can be modelled in isolation from the real economy. This chapter con

tributes to the large literature on hj'perinflations including Kovanen (2004) and 

Munoz (2006) on the early period of the Zimbabwean high inflation. The chap

ter makes use of Autoregressive Distributed Lag (ARDL) estimation techniques 

and models structural changes in the Zimbabwean economy, thus addressing 

concerns regarding price expectations and the lack of high frequency macroe

conomic data which often accompany applied work in this area for example, 

Nielsen (2008) and Juselius (2006)

On network effects and land reform it is noted that implementing land reform 

programmes has been an important element of post-independence government 

policy in many develoyjing countries. The potential success of land redistri

bution policies however, may be especially vulnerable if the structure of the 

existing system is not well understood and particularly dichotomous, poten

tially leading to the dismantling of both positive and negative characteristics 

of the old system. By making use of a natural experiment in Zimbabwe, this 

chapter analyses how network effects may be compromised to the detriment of 

agricultural productivity when land redistribution polices do not acknowledge 

the importance of informal and localised agricultural support structures and 

social learning processes.

Chapter 3 aims to contribute to three areas of the literature by investigating



network effects and land redistribution in Zimbabwe’s recent Fast Track Land 

Reform (FTLR) programme, started in 2000. The first contribution is to the 

increasingly well understood significance of agricultural support structures for 

productivity gains in developing countries (Deininger et ah, 2009; Kinsey, 2004). 

Similarly, there is a large emerging literature on the importance of social learn

ing in encouraging technology diffusion and growth processes (Bandiera and 

Rasul, 2006; Conley and Udry, 2010). And third, land reform outcomes have 

also received much attention, across a range of countries and policy structures 

(Binswanger et ah, 1995).

Chapter 3 finds that important positive spillover effects exist between farmer 

groups in Zimbabwe. These may facilitate social learning and contribute to 

other agricultural productivity drivers. The chapter tests whether recent land 

redistribution policies in Zimbabwe have compromised these positive spillovers 

by removing from agricultural communities a large part of the farmer group 
generating the spillovers. Further, the chapter shows that the breakdown in 

these spillover effects may have been a factor contributing to the redistribution 

policy’s poor performance to date.

The Zimbabwean agricultural sector is comprised of two main farming groups. 

The country’s recent FTLR was designed to reallocate under-utilised agricul

tural land to small-holder farmers located on over-utilised, low-quality agricul

tural land. Large-scale commercial farmers, the target of the recent resettlement 

policy, have by and large exited the agricultural sector since 2000. However, 

small-scale communal farmers, the intended beneficiaries of the policy, have 

received little benefit from the programme, as relatively few households have 

been permanently resettled to date (Dore et ah, 2008). Both pre- and post

redistribution, these groups of farmers operated in rural, often remote areas 

of the country with limited access to infrastructure including transport links, 

access to markets and agricultural extension services.

The identification strategy is as follows: 1 assume that conditional on ob

servable characteristics, for example, soil quality and proximity to markets, the 

spillover effect of the land redistribution can be estimated precisely through a 

difference-in-difference approach. The first difference comprises the distance be

tween communal and commercial farm-land, the second makes use of a natural
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experiment whereby the redistribution randomly affects some farmers but not 

others. Several robustness tests are carried out that strengthen the case for 

using the primary identification strategy as well as uncovering several mecha

nisms that may be driving the estimated results. These robustness exercises are 

possible due to the richness of the available data.

Specifically, the chapter investigates, at farm level, the effect of distance 

from commercial farms on the agricultural productivity of communal cotton 

farmers. Identification of the distance effect is carried out using an artefact of 

the land redistribution policy as follows. I exploit the fact that the FTLR was 

largely driven by the desire to correct historical racial inequalities with regard 

to land holdings. Thus, ‘indigenous’ farmers with large commercial farming 

enterprises prior to the reform were not targeted by the FTLR policy. On the 

other hand, ‘iion-indigenous’ commercial farmers were the primary targets of 

the policy (AFP, 2010). This de facto policy of non-targeted (indigenous) and 

targeted (non-indigenous) commercial farmers provides the natural experiment 

with which the distance effect of interest can be identified. As with any natural 

experiment perfect randomisation may not be achieved in practice but minor 

differences between commercial farmer groups are controlled for here.

Chapter 4 notes that international emigration has been traditionally re

garded as detrimental to the origin countries of migrants. Most concerns re

late to the type of ‘brain drain’ issues originally proposed by Gruber and Scott 

(1966) and Bhagwati and Hamada (1974), and refer to the loss of the most ed

ucated nationals of a country, which causes the disappearance of a critical mass 

in production, research, public services (notably health and education) and po

litical institutions. This negative effect would be compounded by the presence 

of positive production externalities or complimentarities between human capital 

and other factors of production. In addition, fiscal losses would occur in the 

form of foregone tax revenue (compared to expenditure on public education) 

when educated nationals leave the country.

Despite the recent intensified interest regarding both the development impact 

of international migration for origin countries of migrants and the temporary 

nature of a significant number of international migratory movements, the en

trepreneurial effects of return migration have not attracted detailed attention.



Most importantly, the existing literature evaluating the entrepreneurial impact 

of return migration has not tahen into account the role of migrant self-selection, 

both at the outward (or initial) migration and at the inward (or return) migra

tion stages, which is shown here to be a serious impediment to causal estimation.

In this chapter I examine the question of whether and how return migrants 

contribute to entrepreneurship in the origin country, where entrepreneurship 

is proxied by business ownership and business characteristics (such as non

family employment), as well as self-employment. For this purpose, a repre

sentative household survey was carried out in four provinces of Mozambique 

during September and October 2009, when 1763 respondents were interviewed 

for this purpose. The retrospective nature of the dataset, as well as the char

acteristics of the Mozambican context that sees migrants departing to different 

locations subject to a variety of exogenous shocks, allows me to address the 

issue of self-selection of return migrants both at the outward migration and at 

the final inward migration stages.

The geographical dimension of the work pre.sented here is significant. Infla

tion in Zimbabwe, agricultural spillovers in Zimbabwe and migration in Mozam

bique have a clear Southern African focus that is coherent and relevant in assess

ing the external validity of my findings. For example, episodes of high inflation, 

land redistribution and large-scale outward and inward migration have been seen 

in several countries that share characteristics with either Zimbabwe or Mozam

bique. This indicates that the policy implications drawn from the work in this 

thesis may be applicable more widely. Thus Chapter 5 summarises the main 

findings of the thesis and concludes with the policy implications and potential 

further research that result from these empirical results.



Chapter 2

Hyperinflation in 

Zimbabwe: Money 

Demand, Seigniorage and 

Aid shocks

2.1 Introduction

In April 2009 almost ten years of high inflation came to an end in Zimbabwe 

and the Zimbabwe dollar was suspended for the first time in 29 years. From 

2001 to 2009 Zimbabwe had experienced rates of inflation above 100% annually, 

and from 200G this rose to over 1,500% annually.

The authorities in Zimbabwe offer two explanations for the recent high in

flation period. First they maintain that the private sector bid up prices spec

ulatively in order to maximise profits and exert extreme pressure on the econ

omy. For example, a 2006 Reserve Bank of Zimbabwe (RBZ) report noted that 

‘[s] peculation has surfaced at an alarming pace in virtually all sectors of the 

economy, with the demand for cash in the economy rising at astronomical rates, 

as people are positioning themselves to take advantage of rent-seeking opportu

nities.’ RBZ (2006, p.l6).
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Second they maintain that negative aid siiocks and international sanctions 

have contributed to the economic decline since 2000, one aspect of which is 

the high inflation rate. A 2008 RBZ report notes that ‘[o]ver the past 4 j^ears 

the Central Bank has maintained that the declared and undeclared sanctions 

are one of the main hindrances to our collective efforts to turning around the 

economy.’ RBZ (2008, p.97). Zimbabwe has experienced development assistance 

and external financing shocks as access to International Financial Institution 

(IFI), European Union (EU) etc, assistance has been withheld from the country.^ 

This suggests that printing money is one way the authorities have sought to 

finance the gap between expected government revenue (including debt, grants 

and aid) and actual receipts.

This chapter seeks to examine these explanations in more depth. A long- 

run money demand function is estimated for the Zimbabwean economy. This 

allows preliminary testing of the endogeneity between money and prices, where 

some evidence suggests that increased money supply, rather than private-sector 

price speculation, may have driven inflation in Zimbabwe. The chapter then 

characterises deficit-financing behaviour in Zimbabwe over recent years and finds 

that a precipitous decline in tax revenues did indeed spark a need for increased 

domestic revenue raising. It is shown that this was met by large increases in 

seigniorage revenue, especially as external financing was not able to keep up 

with the fiscal demand.

First a new price series is constructed, based on a parallel-market (or black- 

market) rate of foreign currency in Zimbabwe, to deflate money balances and 

establish an inflation series. This new price series does not suffer from the issues 

surrounding the domestic price series, especially the publication delays of the 

Consumer Price Index (CPI) in recent years.^

The initial ordinary least squares (OLS) estimation results confirm that dur

ing periods of high inflation holdings of real money balances (demand for money) 

are explained in large part by the expected inflation rate, as in Cagan (1956). 

The OLS results show the importance of accounting for structural breaks, espe-

' Domestic tax receipts have also declined precipitously.
^Until early-2008 all domestic prices were set in Zimbabwe Dollar (ZWD), the sole legal 

tender. Throughout 2008, as inflation became increasingly high, ZWDs were substituted for 
US Dollar (USD)s and/or South African Rand (ZAR), this was formalised in February 2009, 
whilst the ZWD was suspended in April 2009.
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cially in the absence of high frequency national income data, when estimating 

money demand functions for developing economies.^ An ARDL model (Pe- 

saran and Shin, 1999) is then estimated. The ARDL results confirm the initial 

results and establish a long-run (for over 26 years) money demand function for 

Zimbabwe.

Endogeneity is clearly an important issue. In the absence of appropriate in

struments the chapter explores the possibility of speculative price increases initi

ated by the private sector. This is tested for using both the “self-perpetuation” 

of prices (Khan, 1980) and the Granger-causality test of the money supply 

in determining the price level in Zimbabwe. These tests both reject the self

perpetuation of prices.® Thus, non-explosive price movements provide evidence 

that increased money supply, rather than private sector price speculation, may 

have driven inflation in Zimbabwe.

To investigate the characteristics of the funding deficits in Zimbabwe in re

cent years, I then examine the revenue raising options open to the government. 
These comprise domestic tax revenue, development assistance, external debt fi

nancing and seigniorage. Although the absolute value of development assistance 

declined in the early 2000s by 2008 it made up a larger proportion (close to 20%) 

of total government revenue than at any time between 1981 and 2000. Annual 

external debt financing was low prior to 2000 although the accumulation of this 

debt and the inability to refinance it since the mid-2000s has resulted in a cur

rently high debt/GDP ratio. Seigniorage as a proportion of total revenue has 

also increased from 5% in 1981-1982 to over 40% between 2003 and 2007. The 

most important factor however, is that total government revenue has declined 

by over 50% from its peak in the mid-1990s, due in large part to a precipitous 

decline in domestic (primarily tax) non-seigniorage revenue.

Section 2.2 outlines the estimation strategy employed in this chapter. Section 

2.3 highlights key elements of Zimbabwe’s recent history and motivates the 

choice of exogenous variables to be used in the estimation procedure. Section
^Estimation of Vector Autoregression (VAR) and/or Vector Error Correction Model 

(VECM) models, although currently prominent in the literature, for example, Nielsen (2008) 
and Juselius (2006), are not feasible for this dataset where high frequency macroeconomic 
data are not available for most of the time period of interest.

“^Previous work estimated money demand functions for periods of up to 15 years in Zim
babwe.

® Granger-causality of prices is not rejected, though Granger-causality of money (hy prices) 
is also not rejected.
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2.4 defines the data, data issues and data innovations. Section 2.5 estimates 

a long-run money demand function for the Zimbabwean economy and tests for 

exogeneity of the explanatory variable. Section 2.6 examines maximum and 

actual seigniorage generated (given the estimated money demand function) as 

well as domestic government revenue and aid data. Section 2.7 concludes.

2.2 Estimation Strategy

The estimation strategy this chapter employs consists of several steps. First I 

estimate a parsimonious money demand function, similar to that used by Ca- 

gan (1956). An innovation in this chapter results in augmentation of the basic 

money demand function to include large and sustained structural shifts that 

are important in the estimation of macroeconomic relationships, particularly in 

developing countries and in the absence of high-quality, high-frequency national 

income data. Given the persistence of the dependent variable, the estimation 

framework then employs an Error Correction Model (ECM) formulation to ac

count for the model’s dynamics (both long and short-run). I then investigate 

the stability of the price variable. This allows inference on causality of money in 
the money demand relationship, in the absence of appropriate instrumentation.

Given the estimation of a robust long-run money demand function and the 

rejection of price instability, this section then describes the calculation of revenue 

maximising inflation rates. Finally, prior estimates of money demand under high 

inflation in Zimbabwe are noted.

Cagan (1956), the seminal work on hyperinflation and money demand, notes 

that in periods of high or hyper inflation the relationship between money and 

prices can be studied in isolation from the real sector of the economy.® Thus 

the opportunity cost of holding money becomes the primary money-demand 

determinant. The primary hypothesis in the Cagan model is that changes in 

past and current levels of money, M, cause the hyperinflation of prices, P. The

®Cagan (1956) defines hyperinflation as beginning in the month the rise in prices exceeds 
50% and ending in the month before the monthly rise in prices drops below that amount and 
stays below it for at least a year. Although arbitrary, this definition is useful as a convention 
and serves the purpose of this chapter.
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Cagan demand for money function, under hyperinflation is;

InA/t - InPt = -aEt{\n Pt-i - InPj^ (2.1)

or equivalently:
In^ = -aEt (In Ht)

(2.2)

Where ^ are Real Money Balances (RMB), Ht is the inflation rate (^^^) 

and Et are price expectations.^ Estimation is carried out on the following log- 

linearised model:

In — (/) -f- a In Hf -P A,Dt -P et 
Et

where the error term, et captures an autoregressive (AR) process:

(2.3)

ft — /3ef-i -P Pt (2.4)

with stationary innovations, pt. are dummy variables capturing structural 

shifts in the Zimbabwean economy. Capturing these events is important in 

the estimation of money demand functions, especially in developing economies 

where such shifts may have large effects on macroeconomic variables of interest 

and where high frequency data on national income is not available. This allows 

the Cagan model to be augmented to include the transactions motive for holding 

RMB. This is especially important in periods of non-hyperinflation.®

There is a large literature on the impact of shocks to, for example, growth 

based on Dynamic Stochastic General Equilibrium (DSGE) modelling. However, 

there is little work on modelling several structural shifts alongside time-series 

behaviour in estimating macroeconomic relationships for developing countries. 

This chapter shows that this is nevertheless an important issue. Further details 

on the dummy variables included in the model are discussed in Section 2.3.®

As RMB and inflation are characterised by unit root behaviour I use ARDL 

cointegrating techniques (Pesaran and Shin, 1999) are used to estimate the

^See Appendix A,1 for detail on the price expectations literature and associated estimation 
techniques,

®In Zimbabwe the average annual inflation rate in the 1980s was 13% and in the 1990s 
30%. This illustrates that the inflation rate was high for several years before the onset of the 
'2000s. which were chai'acterised by very high inflation,

®See Appendix A.2 for details on an alternate ECM, namely the approach used in Juselius 
(2004) and Juselius (2006).
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model utilising an ECM framework. 

The ARDL model is of the form:

Ain

Mt-

+ ^ (iiAln * + ^ qiA ln7ri_i +
i=l i=Q (2.5)

AiDi^t + S2 In —------(- 02 In wt-i + t + /j,t

This approach is applicable regardless of the underlying stationarity of the re

gressors (Pesaran et ah, 2001). This is useful where there is doubt regarding the 

order of magnitude of the variables of interest, for example, where there may be 

a stationary variable such as the inflation rate alongside a non-stationary vari

able such as RMB. This estimation approach is appropriate for the relatively 

small sample size in this chapter (Pesaran and Shin, 1999), i.e. monthly data 

from 1980 to 2008.

To establish cointegration, the null of no cointegration Hq : 82 = 0.2 = ^ 

is tested against the alternative of Hi : 62 0a2 0 by means of an F-test.
The asymptotic distribution of this F-statistic is non-standard regardless of the 

time-series behaviour of the underlying variables, that is, whether the variables 

are 7(1) or 7(0). Pesaran et al. (2001) have established a set of bounds tables 

of appropriate critical values covering all possible classifications of the variables 

into 7(1) or 7(0). If the F-statistic lies above the upper level of the band the 

null is rejected, indicating cointegration.

Once the test for cointegration is passed, equation (2.5) is estimated using an 

appropriate lag selection criterion, in this case Schwarz Bayesian (Information) 

Criteria (SIC). Appropriate identification of the lag structure is important for 

identification of the true dynamics of the model. Thus long-run estimates of 

the elasticities of interest can be calculated and further diagnostic tests can be 

carried out.

Although Cagan’s main hypothesis is that of monetary expansion driving the 

price level, he did note that agents may influence the real value of cash holdings 

by bidding up or down the price level - independent of increases in the supply 

of money. Speculators may thus be able to drive prices to levels that are not 

supported by the expansion of the money supply, as maintained by authorities 

in Zimbabwe.
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Ideally the money supply (ALi)would be instrumented in the estimation pro

cedure to test for the exogeneity of the money supply. In the absence of an 

appropriate instrument however, two tests are carried out. First I carry out 

dynamic stability tests on the inflation rate (Khan, 1980). Second I undertake 

Granger-causality testing, to test whether prices assist in predicting levels of 

nominal money balances (Lutkepohl, 2007).

Prices become self-perpetuating where rises in prices immediately produce a 

proportionately greater decline in RMB, causing the stability of the price-money 

relationship to break down. Cagan (1956) noted that this occurs only when the 

absolute slope of the demand function is high.^° This provides a mechanism to 

test for the causal relationship between money and prices in the model.

Khan (1980) establishes a continuous time model to test for self-perpetuating 
prices. This can be approximated by the reduced-form discrete-time model:

Ain Mt
Pt 1 -f 0.5,9 7* — a0A \nPt — 0 In Mt-,

"4-1
+ Ut (2.6)

To examine the conditions required for stable (in the sense of Khan and Cagan) 

prices this is maximised with respect to inflation. The necessary and sufficient 

condition for stability of the inflation rate is:

1 - q ,9 > 0 (2.7)

or equivalently, a0 < 1.^^ Estimating (2.6) using the data for Zimbabwe, results 

in three parameters and three unknowns. Solving for a and 0 allows me to test 

for stability of prices directly.

Relationships between money and prices can also be tested, in the Granger- 

causality sense. This is carried out by estimating an ARDL model for prices 

regressed on the nominal money supply and vice versa. Insigniflcant error cor

rection terms indicate weak exogeneity (a pre-requisite to accept exogeneity in 

the Granger-causality sense) whilst insignificant lagged level variables indicate 

a rejection of Granger-causality.

The difficulty in carrying sufficient currency for transactions requirements

'^This may also occur when the lag in expectations is very short (Cagan, 1956), under 
adaptive expectations.

^Wurther details of this model can be found in Khan (1980).
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(transactions motive) and the increasing incidence of barter and or vendors 

refusing payment in ZWD after early 2008 (opportunity cost of holding cash) 

means that I limit the estimation period to the months between January 1980 

and January 2008. This is also the time period within which the ZWD was 

used as the sole legal tender in the country fulfilling the transaction, store of 

\'alue and unit of account roles traditionally held by fiat currency. Limiting the 

estimation period may also overcome the issue of explosive roots. Conventional 

ECM approaches become less useful as inflation rates get very high (Nielsen 

(2010) and Juselius and Mladenovic (2002)). Monthly inflation at the start of 

2008 in Zimbabwe was around 150% far below the record levels of 313 million 

per cent seen at the end of the Yugoslavian inflation, the application used in 

both Nielsen (2010) and Juselius and Mladenovic (2002).^^

Use of VECMs for the latter stages of the hyperinflation in Zimbabwe may 

yield interesting results in future work in this area, especially given the new 

price series created for this chapter. As in Nielsen (2008) this VECM approach 

can be carried out using relatively little data, for example on money, prices and 

the exchange rate as used for the case of Yugoslavia. In addition, it forms a 

natural extension to the current chapter.

Allowing explicitly for the transactions motive for holding money, or “money 

essentiality” (Sokic, 2010), may be important for the appropriate specification 

of the demand for money equation. Thus Sokic (2010) provides a mechanism to 

generate a hyperinflationary price series consistent with rational expectations. 

This methodology could provide a useful comparator to the ARDL results, esti

mated in this chapter, for future work. The ARDL estimation techniques used 

here are consistent with rational expectations.

With regards to the second explanation put forward by the authorities in 

Zimbabwe for the high levels of inflation experienced between 2000 and 2009, 

Cagan (1956) notes that increases in the supply of money allow governments 

to raise seigniorage revenue. Governments are able to purchase non-monetary 

(real) goods, services and assets using newly issued money. Aisen and Veiga 

(2008) examine the institutional and political arrangements most associated

^^Monthly inflation did reach 3,3 million % in Zimbabwe in late 2008, beyond the estimation 
period of the chapter.

13 See Appendix A.3 for detail on other data considerations in the money demand literature.
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with significant seigniorage financing. Of relevance to Zimbabwe, these include 

high inflation and low access to domestic and external debt-financing.

This real revenue stream is measured as the difference in the stock of money 

in the economy, adjusted by the price level (LHS (2.8)). It is calculated as the 

sum of inflation tax proceeds (first term on RHS of (2.8)) and the change in 

the holdings of real money balances (second term on RHS of (2.8)). The left 

hand-side of this equation is calculable directly from the data.

dM I _M (dP l\ 
~drP~~P\~MPl^ dt (2.8)

Equation (2.8) indicates that there are limits to the amount of real revenue 

governments can raise by issuing new money. High inflation results in reduced 

holdings of real money balances, shrinking the effective tax base for this revenue 

stream.Looking only at situations of constant rates of money growth the 

seigniorage revenue maximising rate of inflation can be found directly from the 

Cagan demand for money relationship. Recall the Cagan model, rewritten as:

1liH^) =j-a'n (2.9)

Where tt = the parameter of interest (the semi-elasticity of demand

for money with respect to prices) and 7 is a constant.

Let n = C when rate of money growth is constant, and maximise with 

respect to C,
M , „. .

(2.10)= g(-«C'+7)

c 1
a (2.11)

Thus the revenue maximising inflation rate (under constant money growth)

is:

a = rate per period with continuous discounting

This ‘tax’ is straightforward to collect. And if the tax rate on printing money 

increases rapidly enough, revenue can exceed the theoretical maximum under

'“^Similarly, during periods of low inflation governments may not be raising as much revenue 
as is possible if they were to increase the money supply, even marginally.
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constant tax rate situations. This occurs as people fail to anticipate the money 

supply increases quickly enough and is consistent with rational price expecta

tions for a short period of time.

In section 2.6, I establish the revenue maximising inflation rate for the Zim

babwean economy and decompose the sources of government financing decom

posed to examine the relative importance of tax, seigniorage and external Offi

cial Development Assistance (ODA) financing (grants and debt) for authorities 

between 1980 and 2007.

Previous work on money demand estimation in Zimbabwe includes Munoz 

(2006) and Kovanen (2004). Both estimate superconsistent OLS parameters 

(after testing for cointegrating relationships) in an Engle-Granger framework 

for money demand over the period (and sub-periods within that) of the coun

try’s independent history. Kovanen estimates a money demand function for the 

period 1980-1995. Munoz finds significant parameter estimates over a shorter 
time period in the early 2000s. The estimates in this chapter fall within the 

range of estimates in Munoz (2006) and Kovanen (2004), which strengthens the 

validity of my results.

2.3 Structural Events Affecting Money Demand

Zimbabwe is a medium-sized,^® low-income country in sub-Saharan Africa. The 

World Bank estimates purchasing power parity (PPP) adjusted income at US$170 

per capita. The country’s debt to GDP ratio is currently over 300% and, al

though growth was positive in 2010, the previous decade was characterised by 

contraction. Official development assistance accounts for 11% of gross national 

income (GNI).^^

In the Cagan (1956) model for money demand under hyperinflation, the 

inflation rate is the primary determinant of RMB in periods of high inflation. 

In Zimbabwe there are several classes of structural shifts that have similarly 

large effects on the demand for R.MB. These events are employed to replace

^^See Appendix A.4 for discussion on applied papers and Tables A.4, A.5 and A.6 for detail 
on all hyperinflations to date.

^®The population stands at between eight and nine million inhabitants.
^^Source: World Development Indicators (WDI), figures are for 2005. the last year for which 

reliable figures were available.
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national income in the money demand function in the absence of conventional 

macroeconomic variables available at the desired frequency (monthly) and time 

period (1980-2009). In this way data on shocks to or structural changes in the 

economy substitute for the transactions demand motive usually proxied by real 

income in standard money demand functions. Thus, six dummy variables assist 

in co-determining the equilibrium level of RMB in the estimation of a long- 

run demand for money function for Zimbabwe. Factors affecting important 

sectors of the economy (agriculture), the trade balance (exchange rate regimes) 

and key institutions (political and judicial systems) are important in replacing 

conventional high frequency macroeconomic data here.

The variables used in the empirical analysis are climatic (drought), political 

(post-independence boom, civil war, judicial crisis) and economic (exchange rate 

appreciation and exchange rate auction). A brief outline of each is carried out 
below.

2.3.1 Drought

The country, traditionally drought-prone, faced five major droughts between 
1999 and 2008 as well as three in the 1980s and 1990s (1982, 1984, 1991) with 

the 1991/92 drought being particularly severe. These affected the agricultural 

harvests in 1999/2000, and the four harvests between 2001 and 2005. These 

droughts are likely associated with causing changes in the price level and thus 

changes in the holdings of real money balances. Dore et al. (2008) note that 

droughts have had large negative effects on growth and other variables through

out Zimbabwe’s history.

2.3.2 Political Factors

A recent report (Dore et al., 2008, p.8) notes that “exceptionally high growth 

rates” followed Zimbabwe’s immediate post-independence period. Growth rates 

of 10.7% and 9.7% were recorded for 1980 and 1981 respectively. It is expected 

that this high-growth phase would have positively affected macroeconomic vari

ables including the price level. This describes the Post-Independence Boom 

variable.

Similarly, Civil War can be expected to negatively affect macroeconomic



2.3. STRUCTURAL EVENTS AFFECTING MONEY DEMAND 17

variables exogenously. Stoneman and Cliffe (1989, p. 47) describe the “con

solidation of the ZANU government” as including “strong-arm methods used 

to pacify the local [Matabele] population” in reaction to acts of terrorism by 

“dissidents” in rural Matabeleland after three cabinet members were dismissed 

in 1982.

The Judicial Crisis is also expected to co-determine RMB in Zimbabwe. 

This variable measures the time-period coinciding with the resignation of several 

senior judges in Zimbabwe and thus increasing domestic political instability. 

The resignations were as a result of the government stating its inability to 

“guarantee the judges’ safety” (Carver, 2002, p.8) in the face of opposition to the 

Supreme Court finding that the Fast Tiack Land Reform (FTLR) programme 

was unconstitutional.

Zimbabwe’s involvement in the DEC war occurred between August 1998 
(the governments of Angola, Namibia and Zimbabwe agreed to assist the Kabila 

government after a meeting in Harare) and October 2003 (the second round of 

elections held in the Democratic Republic of the Congo after an official cease-fire 

and formation of a transitional government). Zimbabwe’s involvement included 

increased military spending that placed further pressure on the domestic budget 

during this time (Dore et ah, 2008). As is the case for Civil War, the DEC war 

can be expected to negatively affect macroeconomic variables exogenously.

Elections have increasingly been associated with times of domestic politi

cal tension and upheaval and can be expected to affect macroeconomic vari

ables exogenously. Elections occur roughly every five years in Zimbabwe. This 

dummy registers ‘one’ in the month in which parliamentary or presidential or 

referenda were held between 1980 and 2008. There have been 11 instances of 

elections taking place in Zimbabwe over the time period of interest, covering 

13 parliamentary or presidential elections or referenda (some elections were run 

concurrently).

^®The Zimbabwe African National Union - Patriotic FYont (ZANU - PF) is the party of 
Robert Mugabe, current president of Zimbabwe.
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2.3.3 Economic Factors

The Zimbabwean authorities have controlled the exchange rate in Zimbabwe for 

much of the 29-year life-span of the ZWD (and under the Smith government 

since 1965) using exchange control and centrally-managed allocation of foreign 

currency. Apart from the time period between April 1995 and December 1997, 

aligning the domestic exchange rate with a specific currency was seldom under

taken. During the mid-1990s the Reserve Bank of Zimbabwe pegged the value 

of the Zimbabwean dollar to the USD (Mabugu, 2001) leading to real appre

ciation. Although there were limits on the amounts of foreign currency that 

could be purchased, this period saw convertibility of the ZWD internationally 

and market-determined allocation of foreign reserves. The dummy variable cap

turing this is called ER Peg Period. This commitment to an exchange-rate peg 

and the liberalisation of the allocation of foreign exchange had large effects on 

several macroeconomic variables, including the price level.

The early 2000s saw the return to centrally-allocated foreign currency and 
a fixed exchange rate with intermittent devaluations. The results included non

convertibility of ZWD abroad and local shortages of foreign exchange. So it was 

with much fan-fare that a system of foreign exchange auctioning was established 

by the Reserve Bank at the start of 2004. This was to allocate scarce foreign 

currency to the highest bidder (de facto floating exchange rate) and a return to 

market-determined allocation of foreign currency. The Exchange Rate Auction 

variable captures this event. The introduction of the auction system coincides 

with a significant alteration in expectations regarding exchange rate policy. This 

would be captured by conventional macroeconomic variables (national income) 

if these were available at the required frequency.

2.3.4 Summary of Structural Change Variables

Exogenous dummy variables to be included in the money demand function, 

along with ex ante expected signs in brackets on these variables in the empirical 

analysis to follow, include:

Drought: runs for 13 months from November in each of the years 1982, 

1984, 1991, 1999, 2001-2005 (negative).
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• Independence: April 1980 to June 1983 (positive).

• Civil War: January 1983 to June 1985 (negative).

• Exchange Rate Appreciation: April 1995 to January 1997 (positive).

• DRC War: August 1998 to October 2003 (negative).

• Elections: Usually March but occasionally February and/or June in the 

years 1980, 1985, 1990, 1995, 1996, 2000, 2002, 2005, 2008 (negative).

• Judicial Crisis: February 2002 to March 2003 (negative).

• Exchange Rate Auction: January 2004 (positive).

2.4 Data and a New Price Index

In this section the variables and data sources I employ in this chapter are out

lined. I discuss several issues that I encountered in constructing the data set. 

These include timing issues, the quality of the Zimbabwean CPI, use of alter

native price series (criteria are established for an alternate price series) and the 

merging of three alternate price series to yield the new price index.

2.4.1 Data

All data used in this chapter are monthly from January 1980 to early 2008.^® 

Although the ZWD was suspended in April 2009, the empirical analysis runs 

to January 2008. This is due to the increasingly wide de facto use of alternate 

currencies in the domestic economy from January 2008 to February 2009 (when 

this multiple currency regime was formalised) and the almost exclusive use of 

alternate currencies between February and April 2009, when the ZWD was 

suspended (BBC, 2009). The variables of interest are:^°

• The Consumer Price Index (CPI), money (Ml) and three-month time 

deposit rate.

All ZWD denominated data are transformed to reflect the 2006-2008 dollar, i.e. in August 
2006 three zeros were removed from the currency and in August 2008 ten zeros were removed 
from the currency to allow reintroduction of lower denomination notes in order to cope with 
the very high rates of inflation.

^^See Appendix A.5 for details on the sources of these variables.
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Composite Exchange Rate (CER) data.

Government budget^^ and Official Development Assistance (ODA) data. 22

• Stock market returns.

• Imports, trade-partner exports to Zimbabwe.

Inflation (and stock market returns) are measured as the log difference over 

12 months (using monthly data). These annual averages dampen the volatility 

of monthly rates of change and abstract from seasonality issues. Real money bal

ances are constructed by deflating the money supply by the CER. Budget data 

is deflated by the CER,. Development A.ssistance Committee (DAC) and trade 

data is denominated in USD by the Organisation for Economic Co-operation 

and Development (OECD) and teh International Monetary Fund (IMF), re

spectively.

Table 2.1: Summary Statistics (1980-2008)

Ln
(RMB)

Inflation
Rate

(using CER)

Inflation
Rate

(using CPI)

3mnth
Deposit

Rate

Ln(Real
Imports)

Stock
Market
Returns

1980-2008
Mean 6.21 1.00 0.80 3.01 -0.58 0.65
Maximum 7.17 23.35 14.65 5.65 0.64 6.83
Minimum 4.63 -0.58 0.03 1.25 -3.34 -4.49
Observations 337 333 331

1980-1999
333 333 333

Mean 6.32 0.19 0.19
2000-2008

2.65 -0.40 0.17

Mean 5.93 2.76 2.14 3.93 -1.04 1.70
Sources: World Currency Yearbooks, Hawkins, Techfin Robertson (CER. Sources) and 
IMF IFS.

Table 2.1 shows that the mean of these variables has changed considerably 

in the last decade. This coincides with large increases in inflation rates and 

declining real money balances in Zimbabwe since 2001.

■'Budget data are annual from 1980-1997, quarterly from 1998-2005Q2 and monthly from 
2006-2007.

^^Aid data are annual.
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2.4.2 Real Money Balances

The dependent variable in the money demand equation to be estimated is a 

measure of real money balances (RMB). The quality of the price series has a 

major impact on the construction of this variable. The domestic price series 

includes biases due to difficulties surrounding data collection and implementa

tion of appropriate price updating techniques. This indicates that differences 

between the actual CPI and the measured CPI are to be expected.

A mis-match between the money and price data collection techniques also 

affects the RMB variable during accelerating inflation. This occurs due to money 

being an end-of-period variable and prices a mid-period variable. However, this 

timing mis-alignment is far outweighed by the uncertain quality of the CPI, 
especially as inflation accelerates.^^

These two issues surrounding CPI quality became more pronounced in re
cent years, coinciding with accelerating inflation rates and apparently resulting 

in large increases in RMB. Munoz (2006) adds that the inclusion of controlled 
prices and the exclusion of goods traded on the parallel market also affect the 

quality of measured versus actual CPI in Zimbabwe. That said, even the (flawed) 

CPI series shows the rapid acceleration of inflation since 1999 with two distinct 

phases. Figure 2.1^^ shows that in early 2004 inflation peaked at around 200% 

per year (when using log differences) before declining significantly in mid 200-5. 

Almost immediately after this decline the inflation rate began a rapid accelera

tion, which stalled briefly in 2006 and again in 2007 before rapidly moving the 

country to a state of hyperinflation in March 2007. Figure 2.1 also indicates that 

inflation (based on the CPI) has not been low or stable for much of Zimbabwe’s 

history, even prior to the large increcise in the inflation rate post-2000.

Separately, as hyperinflation set in the CSO faced increasing delays in publication of its 
monthly series, which is useful for economic agents only at increasingly high frequencies as 
inflation accelerates.

^‘'Evidence of this timing misalignment and its relative importance to the CPI quality issue 
available on request from the author.

^®This shows an annual average annual rate of change based on 12-monthly log-difference 
growth-rates.
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Figure 2.1: Annual Inflation: CPI Series (1980-2008)

Sources: CER Sources & IMF IFS data, see Appendix A.5 for further details.

2.4.3 Alternative Price Series

In recent years a variety of price indices have emerged as alternatives to the 

Zimbabwean CPI. Table 2.2 records monthly inflation rates for six price series 

available for the last part of 2008, briefly described below. These are available 

daily, reflecting the demand for timely price information during high inflation 

episodes.

There are three series relating to the price of US dollars: the ‘Inter-Bank 

Rate’ is the rate of foreign exchange available through the banks, this is higher 

than the official exchange rate and available only in certain circumstances, for 

example to some exporters for the purchase of inputs (Robertson, 2008); the 

‘Old Mutual Implied Rate’ (OMIR) is the implied exchange rate given the price 

of an Old Mutual Share dual listed on the Harare and London stock exchanges 

(adjusted by the USD/GBP exchange rate); and the ‘Parallel Rate’ is the rate 

paid by businesses for foreign currency on the parallel market. The final two 

series relate to the price of goods and services when paid for by cash, ‘Cash 

Value’, or via the banks’ payment systems, the ‘Real Time Gross Settlement’



2.4. DATA AND A NEW PRICE INDEX 23

(RTGS) rate.^® Finally the ‘Hard-Boiled Egg Index’ measures the daily price of 

a hard-boiled egg. This represents the price of a basic good purchased in small 

quantities by low income families in Zimbabwe (Robertson, 2008).

The range of alternate series available at the end of 2008 reinforces the idea 

of the requirement for a price series other than the domestic CPI.

Establishing a New Price Index

Use of alternate deflators for the construction of the real money balance variable 

is common in the literature. For example, Bernholtz (2003) suggests that using 

the exchange rate series as the money deflator may be an improvement on the 

domestic price series available, especially during periods of very high inflation. 

This may be applicable to Zimbabwe, where price pass-through from imports 

to domestic prices may be rapid. This strengthens the information content of 

the parallel-market exchange rate series in forming inflation expectations since 

2000, as transactions increasingly occur on the ‘parallel’ or black market and 

are thus not captured by the CPI.

I have established the following criteria to rank the various price and parallel- 

market exchange rate variables in an attempt to locate the most appropriate 

price series for use in this chapter. These criteria comprise: high frequency 

availability, available for a long time period, limited delays in publication, ‘bas

ket’ of goods updated regularly,^^ wide availability, wide use, and can be seen 

in Table 2.3. Of the price series listed only Parallel Rate, and World Currency 

Yearbook (WCY) fulfil all of the six criteria. These are both measures of foreign 

exchange on the ‘parallel’ market. In merging (details below) these series I gen

erate a new price index for Zimbabwe, the Composite Exchange Rate (CER). 

The new series is available monthly from January 1980 to April 2009.^®

Table 2.4 shows the monthly and yearly log difference inflation rates based 

on the CER for 36 months, 31 months comprising Zimbabwe’s hyperinflationary

^®This price series is higher than the ‘cash value’ as the RTGS system took several days to 
clear so that the currency’s devaluation in the intervening time is priced into the cost of using 
this method.

^^The basket of goods relevant to the non-CPI series relates to those products to which the 
price series is applicable.

^®The time period over which the empirical estimation is carried out is 1980-2008, as pre
viously discussed.
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period and the three months preceding the start of the that period. Figure 2.2^® 

indicates the inflation (log difference) profile for Zimbabwe from 1980-2008 for 

both the CPI and CER.

Table 2.4: Hyperinflation: New Price Series (2006-2009)

Monthly
Percentage Change Log Difference

Yearly
Percentage Change Log Difference

2006M4 5.85 5.69 1,300.00 263.91
2006M5 45.16 37.27 1,331.82 266.15
2006M6 33.33 28.77 1,726.09 290.48
2006M7 23.81 21.36 1,200.00 256.49
2006M8 32.69 28.29 1,433.33 273.00
2006M9 73.91 55.34 1,664.71 287.06
2006M10 37.50 31.85 1,636.84 285.47
2006M11 21.21 19.24 1,804.76 294.69
2006M12 50.00 40,55 3,057.89 345.25
2007M1 50.00 40.55 3,650.00 362.43
2007M2 40.00 33.65 3,439.33 356.65
2007M3 217.46 115.52 9,656.10 458.05
2007M4 35.00 30.01 12,342.40 482.37
2007M5 103.70 71.15 17,360.32 516.25
2007M6 172.73 100,33 .35,614.29 587.81
2007M7 33.33 28.77 38,361.54 595.22
2007M8 37.50 31.85 39,755.07 598.78
2007M9 52.73 42.35 34,900.00 585.79
2007M10 123.81 80.56 56,869.70 634.51
2007M11 64.89 50.01 77,400.00 665.29
2007M12 150.00 91.63 129,066.67 716.37
2008M1 40.00 33.65 120,455.56 709.47
2008M02 157.14 94.45 221,328.57 770.27
2008M03 122.22 79.85 154,900.00 734.60
2008M04 325.00 144.69 487,862.96 849.28
2008M05 488.24 177.20 1,408,990.91 955.33
2008M06 4,900.00 391.20 25,833,233.33 1246.20
2008M07 1,700.00 289.04 348,749,900.00 1506.47
2008M08 2,677.78 332.42 7,045,454,445.45 1807.05
2008M09 29,900.00 570.38 1.38*1012 2335.08
2008M10 33,333,233.33 1271.69 206.12*1015 3526.21
2008M11 98,206.52 689.07 122.88*101® 4165.26
2008M12 99,141.64 690.01 48.78*1021 4763.64
2009M1 143,728.05 727.12 50.11*102'* 5457.12
2009M2 1,312,836.08 948.26 255.88*1021' 6310.93
2009M3 130.55 83.53 265.46*1021' 6314.61
2009M4 8.26 7.94 67.62*10®“ 6177.86
Sources: CER Sources.

The official rate has diverged from the CER, significantly at many points 

in the last 28 years, except during the mid-1990s when the government main

tained the real value of of the ZWD at the level of the USD (between April 1995 

and January 1997) (Mabugu, 2001). Figure 2.3 shows the parallel-market pre

mium (official exchange rate/CER) for 1980-2008. Large divergences occurred

^Figure A.4 plots these series for the life-span of the ZWD.
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Figure 2.2: Annual InBation: New and Old Series (1980-2008)
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Sources: CER Sources.

between the official and parallel-market exchange rates several times prior to 

the dramatic volatility in this series since 1999, as the series approaches zero.

Merging Three Series

Having established a set of quality criteria, which the new price index meets, 

there remain three issues surrounding the overall validity of the CER. First 

there is a gap between December 1993 and January 2000 for which neither series 

records observations. I address this by using the Farm Compensation (EC) series 

to fill this gap. Second, neither series runs for the entire time period 1980-2008. 

The two series must then be merged in order to obtain a single price index for 

the entire period of interest by merging the over-lapping periods of each series 

using monthly log growth rates, £*12^.30 Thus the CER is a function of three 

series: the Parallel rate (1999-2009), the WCY rate (1980-1993) and the EC 

rate (1993-1999).

The EC series is unpublished (therefore not widely available) and quarterly

rather Parallel mkt ERt-i * where gr is the log difference of the Exchange
Rate (ER) series when computing the series.
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Figure 2.3: Parallel Market Premium (1980-2009)

Sources: CER Sources and IMF IFS data.

(rather than monthly).^^ To test whether this series is a good summary of the 
parallel-exchange rate information between 1993 and 2000 I carry out the fol

lowing. First, where the series overlaps with the WCY (1990-1993) and Parallel 

(1999-2006) series the correlation coefficients are reported. These can be found 

in Appendix A.5 (Table A.7) and show high correlation between the Parallel 

and EC measures (0.928) and low correlation (0.281) between the EC measure 

and the WCY measure. The latter may in part be due to their short overlap

ping time-period. Figures 2.4 and 2.5^^ show that the FC series follows the 

Parallel rate series and the WCY series follows the broad trends of the FC mea

sure, respectively. Second, an error correction model is estimated between the 

WCY and FC series and between the Parallel rate and FC series. The results, 

reported in Table A.8, indicate a significant long-run relationship between the 

variables of interest with large adjustment coefficients and long-run coefficients 

approaching one.

Cubic spline interpolation is carried out to obtain a monthly series, details in Eviews, 
version 6.

^^These exchange rates are ZWD/USD where I have re-based the Zimbabwe dollar to reflect 
the currency used between August 2006 and August 2008.
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Figure 2.4: Farm Compensation and World Currency Yearbook Series (1997- 
2007)
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Figure 2.5: Farm Compeusatiou and Parallel Rate Series (1989-1994)
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In light of the above discussion, I adopt the novel merged series as an alter

native price index and deflate Ml by this series in the main regression.

Deflating Ml by the CER., is compared to deflation by the domestic CPI in 

Figure 2.6.^® The CER-deflated series follows the trends of the CPI-deflated 

series between 1980 and 1997. The CER series captures a decline in RMB 

starting in late 1999 and continuing to 2003. The CPI-deflated series records 

stable holdings of RMB at this time despite the signiflcant increase in inflation 

over these years (as measured by inflation rates derived from both the CPI 

and CER). The CER-deflated series picks up an increase in RMB holdings at 

the end of 2003 and on-going until 2005, also noted in Munoz (2006). This 

coincides with the introduction of an auction system for the purchase of foreign 

exchange, January 2004 (see Section 2.3). This auction system was abandoned 

late in 2005 (Munoz, 2006). By November 2006 the level of RMB Zimbabwean 

residents were willing to hold had slipped to below 1983 levels (the lowest level 

prior to this date). The recent decline in RMB is consistent with a priori beliefs 

on the behaviour of agents’ holdings of money balances during periods of high 

inflation. The series in these years is based on the ‘parallel exchange rate’ from 

Techfln which records the actual parallel-market rates paid by businesses and 

individuals each day for foreign currency in Harare.

The Hanke Hyperinflation Index for Zimbabwe (HHIZ) (Hanke and Kwok, 

2009) has been widely quoted in the press since the series was published in 

the summer of 2008. Although similar to the HHIZ, as seen in Figure 2.7, my 

series runs monthly from 1980 to April 2009, and is based on a merging of three 

parallel-market exchange rate indices. Whereas the HHIZ is based exclusively 

on smoothed OMIR data and runs for only 21 months between 2007 and 2008. 

The two series overlap from March 2007 to November 2008 and follow the same 

trend over this time period. The HHIZ has been smoothed (Hanke and Kwok, 

2009). It also increases to a higher rate of implied inflation than the CER at the 

end of 2008. The rate of monthly inflation implied by the CER series begins to 

decline from December 2008, reflecting the reduced role of the ZWD as alternate 

currencies increasingly replace holdings of real money balances by residents.

^^The RMB series is now denoted in millions of USD (as the nominal money data have been 
deflated by the exchange rate). The comparable CPI-deflated series has been rebased so that 
the CPI=100 in July 1994.
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Figure 2.6: RMB: CER & CPI Denominated Series Compared (1980-2008)
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Sources: CER Sources and IMF IFS data.

Figure 2.7: Price Series Compared: CER & HHIZ Inflation Rates (2007-2009)

Sources: CER Sources and Hanke and Kwok (2009) data.
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2.5 Money Demand Estimation

In this section I estimate a money demand function for the Zimbabwean econ

omy. This allows testing of the reasons put forward by authorities there for the 

hyperinflation in recent years.

2.5.1 Empirical Motivation

Table 2.5 shows the baseline OLS results on a log-levels equation with and 

without an autoregressive component and control variables measuring returns 

on wealth held as time deposits (3 months deposit rate), stocks (stock market 

returns) and cash (inflation rate). The dependent variable is the log of RMB. 

The AR(1) term is required as the macroeconomic variables display a degree of 

persistence over time. As expected the AR(1) term is large and significant when 

included in columns (2-5). The CER is a sub.stitute for the CPI, thus columns 

(1), (2) and (4) exclude the CPI while (3) and (5) exclude the CER. Although 

of the correct sign, the inflation rate is not significant in column (3) and weakly 
significant in column (5).

Column (4) comprises a conventional, baseline money demand function. 

Here the CER is interpreted as the opportunity cost of holding cash over goods. 

The 3-month deposit rate and the stock-market returns variables are interpreted 

as the transactions motive demand for RMB. The 3-month deposit rate variable 

is not significant and the stock market returns variable is weakly significant only 

in (4), although it displays the correct sign. The CER. inflation rate is highly 

significant and of the correct sign in all specifications.

Table 2.6 shows results on inclusion of six dummy variables relating to envi

ronmental and policy shocks affecting the Zimbabwean economy. The coefficient 

on the CER inflation rate is robust (in size, sign and significance) to alteration 

of the time-periods used (columns 2,3 and 4) and to the introduction of various 

other control variables. In Zimbabwe the level of real money balances depends 

negatively on the inflation rate (proxied by the price of foreign currency on the 

parallel market). This coefficient is highly significant and accounts for most of 

the explained variation in RMBs over the period.

^‘*The CPI and CER are interpreted as substitutes and thus are not included in the same 
regressions.
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Table 2.5: Demand for Money: Zimbabwe, Conventional Specification

Ln(RMB) (1) (2) (3) (4) (5)
Inflation rate (CER) -0.26*** “O 47*** -0.49***

(0.01) (0.06) (0.06)
Inflation rate (CPI) -0.22 -0.23*

(0.13) (0.13)
3mnth -0.00002 -0.0002
deposit rate (0.0005) (0.0006)
Stock market 0.08** -0.02
returns (0.04) (0.06)
Constant 6.39*** 7.15*** 6.36*** 6.45*** 6.38***

(0.03) (1.34) (0.15) (0.26) (0.16)
AR(1) 0.98*** 0.94*** 0.96*** 0.97***

(0.02) (0.02) (0.01) (0.02)

Adjusted R^ 0.40 0.95 0.92 0.95 0.92
Durbin-Watson statistic 0.10 2.20 2.28 2.06 2.18
F-statistic 214.11 2838.84 1817.77 1505.09 903.33
Observations 325 324 324 320 320
Sample 1981M01 1981M02 1981M02 1981M02 1981M02

2008M01 2008M01 2008M01 2007M09 2007M09
Specification Parsi- AR(1) CPI Controls Controls

monious CPI
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. 
White Heteroscedasticity-Consistent Standard Errors and Covariance.
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Table 2.6: OLS results: Controlling for Structural Changes

In(RMB) (1) (2) (3) (4) (5)
Inflation rate (CER) -0.43*** -0.46*** -0.48*** -0.47*** -0.50***

(0.03) (0.06) (0.07) (0.08) (0.05)
3mnth 0.00
deposit rate (0.00)
Stock market 0.08***
returns (0.04)
Drought -0.19*** 0.02 0.06*** -0.06 0.03

(0.03) (0.02) (0.02) -0.05 (0.02)
Post-independence 0.49*** 0.06** 0.09* 0.08*
boom (0.04) (0.03) (0.05) (0.04)
Civil war -0.23*** -0.08** -0.09* -0.10***

(0.05) (0.04) (0.04) (0.04)
ER peg period 0 41*** -0.01 -0.01 0.01

(0.04) (0.02) (0.02) (0.03)
Judicial crisis -0.61*** -0.21* -0.21 -0.23*

(0.07) (0.11) (0.11) (0.12)
ER auction 0.08** -0.27 0.27 0.26

(0.03) (0.17) (0.18) (0.18)
DRC War -0.03 -0.07 -0.14*** 0.08 -0.03

(0.04) (0.08) (0.02) (0.06) (0.09)
Elections -0.04 -0.04*** -0.03*** -0.04 -0.04***

(0.05) (0.02) (0.01) (0.03) (0.02)
Trend 0.004*** 0.005*** 0.006*** 0.02 0.003**

(0.000) (0.002) (0.001) (0.02) (0.001)
Constant 5.83*** 5.71*** 5.59*** 0.91 5.92***

(0.03) (0.26) (0.21) (5.50) (0.23)
AR(1) Q 0.93*** 0.92*** 0.94***

(0.03) (0.03) (0.07) (0.02)
Adjusted R^ 0.81 0.95 0.96 0.92 0.95
Durbin-Watson statistic 0.38 2.13 2.13 2.15 1.98
F-statistic 179.94 550.59 567.19 143.50 499.06
Observations 325 324 227 97 320
Sample 1981M01 1981M02 1981M01 2000M01 1981M02

2008M01 2008M01 1999M12 2008M01 2007M09
Specification Shocks AR(1) 1981-1999 2000-2008 Controls

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. 
White Heteroscedasticity-Consistent Standard Errors & Covariance.
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Column (1) in Table 2.6 introduces the dummy variables while assuming no 

autocorrelation in the error term. All the dummy variables display the a priori 

expected signs and several are significant. Drought, post-independence boom, 

civil war, exchange rate appreciation and the judicial crisis also display large 

coefficients, of the same magnitude as on the primary variable of interest, the 

inflation rate. The low Durbin-Watson statistic in column (1) indicates however 

that the error terms in this initial model are correlated.

On introduction of the AR(1) term (column (2)) some of these dummy vari

ables lose significance (drought, the exchange rate variables and the DEC war 

variable), although the elections dummy gains significance.

As the year 2000 marks the onset of both severe economic deterioration and 

high inflation there are concerns that a linear regression spanning 1980-2008 

may not be able to capture potential non-linearities between the pre- and post- 

2000 time periods. Column (3) uses only pre-2000 observations while (4) uses 

only post-2000 observations.^® The coefficient on the CER term is remarkably 
consi.stent. although the significance and sign on the structural change dum

mies do not perform as well under these specifications, for example the dro\ight 

dummy, although significant in column (3) has an unexpected positive sign. 

Concerns regarding replacement of ZWD with alternate hard currencies (ZAR, 

USD) as well as a reversion to a non-monetary or barter economy in 2008 re

sult in the estimation being truncated at the start of 2008. In Zimbabwe it is 

likely that the ZWD became one of a basket of currencies in de facto use after 

January 2008, whilst the analysis here is concerned with estimating the money 

demand of the ZWD alone the time after January 2008 is not included in the 

empirical investigation. This eliminates any requirement for measurement of the 

barter-exchange that emerged in Zimbabwe extensively only after January 2008. 

Further, Nielsen (2008) argues that OLS and even ECM models are not able 

to capture the relationships of interest accurately as the price series becomes 

explosive.

Column (5) introduces the interest rate and the stock-market-returns vari

ables. Only the stock market returns variable is significant and of the correct

^^Structural shift dummy variables are excluded where they display no variation under 
these two specifications, for example, the judicial crisis occurred between 2002 and 2003 and 
is therefore dropped from the specification in column (3).
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sign with a small coefficient. A very tight fit is now achieved, to the detriment 

of the explanatory power of the structural shift variables. The variable captur

ing the post-independence boom as well as that for civil war, the judicial crisis 

and elections retain their significance and expected signs. Drought, the two 

exchange-rate variables and the DRC war variable are not significant however.

These regression results axe an improvement on previous empirical inves

tigations of the money demand function in Zimbabwe. A consistent (in size 

and sign, over time) coefficient on the variable proxying for the increase in the 

price level (the cost associated with holding RMBs) has been established. A 

1% increase in the price level results in a 0.48% decrease in holdings of RMB. 

In contrast the elasticity found by Munoz (2006) is -0.12 (for the time period 

1998-2004), and -0.66 for Kovanen (2004) (for the time period 1980-2001). The 

coefficient in this chapter thus falls between the 2 estimates previously found. 

This indicates the importance of controlling for structural shifts in the economy 

in this analysis.

2.5.2 Main Results

Using Equation (2.5), the ARDL error-correction model is estimated. First, the 

Pesaran F-statistic is tested against the appropriate bounding critical values 

with a 12 period lag structure (appropriate to the monthly data in this model). 

The ARDL model results accept cointegration between the inflation rate and 

RMBs. The F-statistic for the specification in Equation (2.5) is 10.74, above 

the relevant 1% band of 6.84-7.84. The null of no-cointegration is rejected. This 

rejection is robust to a reduction in the lag structure to 1 lag (see Table 2.7).

For completeness, augmented Dickey-Fuller tests are also carried out on 

the inflation rate and R.MB variables. The results, in Table 2.8, show that the 

levels of the.se variables do not reject the null of a unit-root while the differenced 

variables are stationary.

Table 2.9 shows the ARDL results. Using SIC, an ARDL(1,I) model is 

estimated. Column (1) shows the short-run parameters prior to estimating for 

an error-correction relationship, this specification differs from that in Column

®®Estimates on the elasticity of the exchange rate (measured by the change in the parallel 
market exchange rate) are -1.28 to -1.25 for these authors, respectively. These are larger 
numbers than the coefficients this (slightly different) model has produced.
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Table 2.7: Pesaian Bounds Test

Dependent variable In(RMB) F Statistics
Lag order 1 Lag order 12

Critical value

1%
5%
10%

6.12 10.74
Pesaran et al (2001)^

Lower Bound Value Upper Bound Value
6.84
4.94
4.04

7.84
5.73
4.78

^ Critical values are obtained from Pesaran et al (2001), Table Cl (iii): Unrestricted 
intercept and no trend (indicates linear trend in levels equation and intercept 
for both CE and independent variables).

Table 2.8: Auginented-Dickey Fuller Tests (January 1980-January 2008)

Level Difference
MacKinnon MacKinnon

ADF Test One-Sided ADF Test One-Sided 
Statistic P-Value Statistic P-Value

Ln(RMB)
Inflation rate (CER)

-2.34
1.54

0.16
0.99

-22.03
-6.73

Note: Italics - reject unit root at 1% level.

(2), Table 2.6 in number of observations and AR(1) techniques. However the 

coefficients are of similar magnitude and sign to those in the AR(1) model 

(in Table 2.6). Drought and the ER auction have regained the correct signs; 

however drought, the post-independence boom, the elections and the DRC war 

dummies are not significant in this specification. Column (2) displays the long- 

run coefficients, the elasticity on the inflation rate variable is about 40% smaller 

than in the short-run ARDL model or the AR(1) model, but similar in size to 

the original OLS specification without controls and is still within the -0.12 and 

-0.66 range reported by Munoz (2006) and Kovanen (2004), respectively.

Column (3) shows the error-correction model. Crucially the ECM term is 

significant and negative, indicating a long-run corrective process between RMBs 

and price movements in this model. The implied convergence rate, 0.12, means 

that a shock of 1% to the R,MB-inflation levels equilibrium is halved in just 

over 6 months. This half-life seems reasonable for the case-study in this chapter 

and falls between the convergence rates found in the Asian countries Bahmani-
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Table 2.9: Long-run Money Demand Estimation: Zimbabwe

In(RMB) (1) (2) (3)
Inflation rate -0.53*** -0.29*** -0.53***
(CER) (0.04) (0.07) (0.04)
Drought -0.002 -0.02 -0.003

(0.018) (0.15) (0.02)
Post-independence boom 0.03 0.27 0.03

(0.03) (0.25) (0.03)
Civil war -0.06*** -0.47*** -0.06***

(0.02) (0.16) (0.03)
Fixed ER 0.06** 0.46** 0.06**

(0.03) (0.21) (0.03)
Judicial crisis -0.47*** -3.78*** -0.47***

(0.12) (1.17) (0.12)
ER auction 0.47*** 3.75*** 0.47***

(0.11) (1.29) (0.12)
Elections -0.03 -0.22 -0.13

(0.04) (0.31) (0.04)
DRC War -0.02 -0.15 -0.02

(0.02) (0.15) (0.02)
Trend 0.005*** 0.004*** 0.005***

(0.002) (0.009) (0.002)
Constant 0.73*** 5.90*** 0.73***

Log(RMB) - lag

Inflation rate (CER) - lag

ECM(-l)

(0.16)
0.88***
(0.04)

0.50***
(0.04)

(0.15) (0.16)

-0.12***
(0.03)

Adjusted R"^ 0.96 0.46
Durbin-Watson statistic 2.09 2.09
F-statistic 564.54 25.50
Observations 313 313
Sample 1982M1 1982M1 1982M1

2008M1 2008M1 2008M1
Specification Short-run Long-run ARDL

Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.
ARDL(1,1) selected, based on Schwarz Bayseian Criterion.
(1) ARDL estimates (level variables all differenced).
(2) Estimated long-run coefficients.
(3) Error correction representation for the selected.
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Oskooee and Rehman (2005) examine using the same methodology.^^

Table 2.10 shows the stationarity of the ECM residuals and the mean- 

reverting behaviour of the ECM relationship over time.

Table 2.10: Stationarity of ECM Residuals

Level Difference

ADF Test 
Statistic

MacKinnon
One-Sided
P-Value

ADF Test 
Statistic

MacKinnon
One-Sided
P-Value

Residuals from ARDL ECM -19.12 0 -33.17 0
Note: Italics - reject unit root at the 1% level.

2.5.3 Stability and Exogeneity

Recall Equation (2.6) in Section 2.2. This provides a test for the stability of 

the inflation rate over time by examination of a continuous time Cagan model, 

approximated by a discrete time model which is empirically testable. Table 2.11 

shows the results from estimation of Equation (2.6) as an AR(1) process, with a 

time trend and the exogenous dummy variables in specification (2) included (as 

in previous specifications of this model). Given the three estimated coefficients 

on the constant, inflation rate and lagged RMB variable I can solve for the a 

and /? parameters as seen at the bottom of Table 2.11. The stability test, as 

derived in Cagan (1956) and Khan (1980) amounts to a necessary and sufficient 

condition of a/3 < 1. This is accepted for both model specifications and provides 

some evidence to reject the claim that the private sector has been bidding up 

prices speculatively in Zimbabwe. This lack of explosiveness provides some 

reassurance that Nielsen (2008) techniques may not alter the empirical results 

significantly.

Table 2.12 shows the results for the first stage of a Granger-causality test. 

This test for weak-exogeneity indicates that there is a feedback process between 

money and prices. In fact, weak exogeneity cannot be accepted for money 

or prices, as the error-correction terms in both specifications are significant 

and negative. Until an appropriate instrument is found to test for exogeneity
^^India’s rate of convergence is -0.47 whilst that of Thailand is -0.01 (Bahmani-Oskooee 

and Rehman, 2005). These estimates are for periods of relatively low inflation however are 
still indicative of the range of estimates that might be expected for money demand functions 
estimated in this way.
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Table 2.11: Test for Price Speculation

Differenced In(RMB) (1) (2)
Inflation rate (CER) -0.03*** -0.04***

(0.01) (0.01)
Log RMB - lag -0.06*** - 0 11 * * *

(0.02) (0.02)
Constant 0.39*** 0.71***

(0.10) (0.14)
AR(1) -0 17*** 0.16***

(0.07) (0.07)

Implied alpha 0.44 3.36
Implied beta 0.06 0.11
Implied alpha*beta 0.03 0.37

Adjusted R^ 0.07 0.16
Durbin-Watson statistic 1.96 1.97
F-statistic 9.45 6.70
Dummy controls No Yes
Observations 324 324
Sample 1981M02 1981M02

2008M01 2008M01
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. 
White Heteroscedasticity-Consistent Standard Errors and Covariance.
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of money explicitly in this model it is difficult to infer in which direction the 

money-price relationship was operating in Zimbabwe, though the evidence above 

does suggest a lack of speculative price behaviour.

2.6 Aid Shocks

In Section 2.5 I estimate a long-run, stable relationship between real money 

balances and prices and advance evidence suggesting that prices are not self- 

perpetuating. This indicates that price increases may be driven by increases in 

the monej'-supply. This hypothesis is further supported heres.

Following Cagan, it is possible to calculate the equilibrium seigniorage the 

government is able to raise, should it embark on a policy of printing large quan

tities of money to finance part of its domestic expenditure requirements. Money 

enters the economy through two primary means: first, the payment of govern

ment obligations including civil servant salaries; and second, the domestic banks, 

where, for example, part of the value of foreign currency accounts must be sur

rendered to the RBZ in return for local currency at the official exchange rate.^® 

This is something the authorities allude to when they state that international 

sanctions are to blame for the economic woes of the country. For example, 

an RBZ report in 2006 noted that “[f]aced therefore with the circumstances 

of sanctions and lack of international financial support ... the Central Bank’s 

quasi-fiscal interventions have served the people of this country as a survival kit 

against total economic collapse.” (RBZ, 2006, p.6).

This section also examines aid and external debt flows to Zimbabwe since 

1980. Although aid and debt levels have declined in recent years, the real story 

is around the large reduction in domestic revenue (largely taxes) raised by the 

authorities since 2001. This has been caused in the main part by a steep fall off 

in the domestic economy, Zimbabwe having been in a severe recession since the 

early 2000s.

the early 2000s the ‘Prescribed Asset Ratio’ (applicable to pension funds and insurance 
companies) and the ‘Statutory Reserve Ratio’ (applicable to banks) allowed the RBZ access 
to domestic savings before the authorities resorted to the printing presses.
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Table 2.12: Granger-Causality: Weak Exogeneity

Dependent variable
(1)

Inflation rate
(2)

Money, Log
Inflation rate 0.06***

(0.01)
Money, Log 0.34***

(0.12)
Money, Log (lagged) 0.35***

(0.12)
Drought 0.03 -0.0003

(0.03) (0.0002)
Post independence Boom 0.19** -0.06

(0.07) (0.04)
Civil war -0.09*** -0.03**

(0.03) (0.01)
Fixed ER -0.001 0.007

(0.04) (0.02)
Judicial crisis -0.91*** -0.002

(0.16) (0.08)
ER Auction -0.46*** 0.23***

(0.16) (0.08)
Elections -0.03 -0.03

(0.06) (0.03)
DRC War 0.08** 0.009

(0.04) (0.02)
Trend 0.0001** -0.0004*

(0.000) (0.0002)
Constant 0.11** 0.05**

(0.05) (0.02)
ECM(-l) -0 11*** -0.02**

(0.03) (0.006)

Adjusted R^ 0.26 0.67
Durbin-Watson Statistic 2.09 2.18
F-statistic 10.01 56.78
Observations 313 313
Sample 1982M1 1982M1

2008M1 2008M1
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. 
Note: level variables all differenced.
(1) ARDL(1,2) selected, based on Schwarz Bayseian Criterion.
(2) ARDL(1,0) selected, based on Schwarz Bayseian Criterion.
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2.6.1 Seigniorage Maximising Inflation

Recall Section 2.2: when assuming a steady-state money supply increase seigniorage- 

maximising inflation is the inverse of the coefficient on the inflation rate. As 

an annual average for the inflation rate variable is used, this will be an annual 
rate.^®

Table 2.13 indicates the inflation profile for Zimbabwe under seigniorage- 

maximising behaviour as well as the actual inflation profile for the country, 

using the CER price series. Each profile is calculated under continuous dis

counting (log-differences) and simple percentage growth rates (the usual way 

of reporting inflation figures). Eor the period 1980-2008 the rate of inflation 

that would maximise the seigniorage revenue from printing money is 344%^° 

per year (29% per month).Prior to the hyperinflationary period (2006-2008), 

actual inflation rates did not rise to the seigniorage-maximising rates, govern

ments do not pursue revenue-maximisation from seigniorage financing in normal 

times. The average monthly inflation rate during the hyperinflationary period 

September 2006 to January 2008 was 499% using continuous discounting growth 

rates (or 34,532% when using simple growth rates). The cost of pursuing this 
policy is very high inflation and eventual suspension of the local currency as 

local-currency RMB holdings decline in favour of alternate currencies. Here the 

inherently short-run nature of seigniorage-maximisation is evident.

Table 2.13: Actual and Seigniorage-Maximising Inflation Rates (Annual % 
Rate)

With Continuous Compounding Without Discounting
Seigniorage Actual Seigniorage Actual
Maximising Average Mtiximising Average

Rate Rate Rate Rate
1980-2008 344.82 71.04 3,044.61 1,918.50

1980-1999 344.82 18.94 3,044.61 26.33
2000-2006M8 344.82 128.82 3,044.61 401.42
2006M9 - 2008M1 344.82 498.91 3,044.61 34,531.48
Sources: CER sources and IMF IFS.

®®Use of log difference growth rate.s means that dividing ^ by 12 yields the average monthly 
inflation rate.

^°This is calculated as: 1/0.29 * 100, where 0.29 is the long-imn elasticity on inflation, as 
estimated in the ECM (see Table 2.9).

‘*^Or 3,045% per year, 254% per month, using simple growth rates.



44 CHAPTER 2. HYPERINFLATION IN ZIMBABWE

Figure 2.8“*^ shows the level of seigniorage maximising inflation relative to 

the actual level of annual inflation (using parallel market exchange rate data as 

the price series). Prior to early 2007 authorities kept price increases well below 

those needed to maximise seigniorage. After March 2007 there was much less 

apparent impetus to keep below the rate of 420% per year.

Figure 2.8: Seigniorage-Maximising and Actual Annual Inflation (1980-2008)

Annual 
Inflation Rates 
(loi; difference)

oooooosoooooooooooooooooooo
oo(?-o —
OasSQQOOQQO
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-----Actual annual inflation rate Seigniragc-Maximising Annual Inflation Rate

Sources: CER Sources and IMF IFS data.

Table 2.14 indicates the seigniorage profile under constant money-supply 

growth and actual seigniorage revenue raised in Zimbabwe over several time 

periods.On average, over the period 1980-2008 the authorities in Zimbabwe 

have not printed money in sufficiently high quantities to maximise this revenue 

stream. This is consistent with the conventional behaviour of monetary author

ities. Interestingly, however, between 2006 and 2008 actual seigniorage revenue

'*^Note: the CER inflation rate shows volatile and occasionally negative inflation between 
1980 and 1990. This is to be expected with the exchange rate series and is not expected to 
affect estimation or inference adversely here.

■^^Following Cagan (1956), the seigniorage profile that would maximise the revenue stream 
available from printing money (assuming constant money supply growth) is found in the 
foliowing way. For different time periods this is calculated as the product of the seigniorage 
maximising inflation rate (inverse of the coefficient on the inflation rate in a Cagan money 
demand function) and the intersection of that inflation rate with a regression line plotted for 
inflation rates regressed on levels of RMB. Plots for the time periods of interest can be seen 
in Figure A.5, in Appendix A.
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was above levels consistent with constant money-supply growth and inflation 

rates (or seigniorage-maximising behaviour). By the time of the hyperinflation

ary period (end of 2006 onwards) seigniorage levels were well below seigniorage- 

maximising levels. Monthly inflation rates varied significantly during this time 

period. Perhaps the authorities were attempting to reduce monetary growth 

rates in order to restore some confidence in the domestic currency, this is con

sistent with conclusions drawn by Cagan (1956) when analysing earlier periods 

of high inflation.

Table 2.14: Seigniorage Revenue Profile (USD, Millions)

Potential Max, Under Constant Money Growth Actual

1980-2008 368.00 225.42

1980-1999 112.83 144.33
2000-2006M8 191.19 438.87
2006M9 - 2008M1 794.14 308.45
Sources: CER sources and IMF IFS.

The costs of printing new notes may become substantial during hyperinfla

tion. If these costs were to exceed the seigniorage revenue generated from this 

newly-printed money for the authorities, it is likely that they would stop the 

printing presses. Data from the Reserve Bank of Zimbabwe (RBZ) show that 

in 2003 and 2004 total operating costs stood at ZWD56 million and ZW500 

million respectively. If it is conservatively assumed that these operating costs 

are primarily as a result of printing new notes,^'^ then for 2003 and 2004 costs 

associated with printing new notes comprised 1.08% and 2.08% of GDP respec

tively. Annual seigniorage revenue for these years is 5.14% and 12.16% of GDP 

respectively. Thus actual seigniorage revenue is significantly higher than even 

generous estimates of the costs of printing this new money. Table 2.15 shows the 

annual average proportion of seigniorage revenue in total GDP for five-yearly 

periods. As GDP declines in real terms and the authorities increasingly resort to 

seigniorage financing, the share of seigniorage revenne as a proportion of GDP 

increases dramatically.

Comparable figures for South Africa indicate that the cost of printing notes and coin 
comprise between 40% and 60% of total operating costs, this equates to 0.05% of current 
GDP. In a high inflation situation the share of printing costs in total operating costs may 
become high.
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Table 2.15: Relative Importance of Seigniorage: 5-year Averages (Annual % 
Rate)

Seigniorage/GDP

1981-1985 0.86
1986-1990 1.26
1991-1995 2.71
1996-2000 3.69
2001-2006 7.74
Source: World Development Indicators (WDI) and CER sources.

2.6.2 Revenue Decomposition

The domestic authorities are able to finance government spending according to 

the following:

Gf = tYt + At + Dt + St (2-12)

where G is total government spending, tY is domestically raised tax revenue,^® 

A is ODA net of loans, D is net external debt^® and S is domestically raised 

seigniorage revenue. Figure 2.9 shows the profile of actual tY’, A, D and 5, 

as well as real GDP, in millions of USD. The drop in real GDP is stark and 

is matched by a large decline in domestic tax revenue. There is an increase in 

5 post-1999 and, although aid levels are lower in the 2000s than they were in 

1993/94 (high aid levels were due in part to the severe drought experienced by 

the country in 1991/92), they have maintained their post-1994 trend throughout 

the 2000s.

Figure 2.10 illustrates the relative size of the various sources of government 

revenue for five-year periods. ODA peaked between 1983 and 1988, making 

up 17% of total government revenue. Since 1998, aid has declined in absolute 

terms but still makes up 18% of total revenue. External debt has always been 

a small proportion of overall annual financing. At its peak in the late 1980s, 

this comprised 5% of total government revenue.Seigniorage comprises 10% of

“^^Tax revenue is proportional in Zimbabwe. As long as the tax base is not altered inflation 
should raise increasing amounts of tax. Thus, Tanzi-effects are not pertinent to this discussion. 
However, this is clearly a partial equilibrium story: given the other large shocks to the economy 
it is expected that domestic financing options become limited as the productive capacity of 
the economy declines.

‘®®It is acknowledged that debt-accumulation as well as borrowing costs inform part of the 
government’s budget constraint however, the focus here is on revenue flows thus net debt flow 
rather than total debt owed is the appropriate variable for this chapter.

'*^The accumulation of this debt and associated interest, especially over periods of little or
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Figure 2.9: Eevenue and Real GDP Profile (1980-2008)
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Sources: CER Sources, DAC ODA and The Economics Intelligence Unit.

total revenue between 1993 and 1997, rising to 22% between 1998 and 2002 and 

almost 41% of total revenue between 2003 and 2007. Strikingly the period 1998- 

2002 is characterised by a sharp and sustained decline in domestic tax revenue 

as the economy collapsed in Zimbabwe. From making up 80% of total revenue 

between 1993 and 1997, by 2006 tax revenue was contributing only around 23% 

to overall revenue available for public spending requirements.

Monthly domestic government revenue statistics, both non-seigniorage and 

seigniorage revenue, are available from 2006-2007, see Figure 2.11. These show 

that in mid-2006 seigniorage surpassed tax revenue as the government’s most 

important domestic revenue source.

Finally, Figure 2.12 decomposes aid disbursements into technical assistance 

(proxying for non-humanitarian aid) and humanitarian aid. This addresses the 

alternate hypothesis that the Zimbabwean authorities had expected (based on 

past trends) that they would receive a particular level of non-humanitarian aid to 

assist in their domestic financing requirements. Humanitarian aid is still flowing

no debt servicing has resulted in the high current debt/GDP ratios for the country.
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Figure 2.10: Government Revenue Profile: 5-year Averages (1981-2007)
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Sources: CER Sources, DAC ODA and The Economics Intelligence Unit.

Figure 2.11: Monthly Seigniorage and Domestic (Tax) Revenue (2006-2007)
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into the country.^® If ODA had declined sharply, post-2000 seigniorage financing 

might have been used to plug this gap. The data available show that, although 

technical assistance to the country has declined and humanitarian assistance has 

increased, changes in the net ODA profile available to the country are relatively 

small, especially when contrasted to the large decline in GDP.

Figure 2.12: Break Down of Aid Disbursements (1980-2008)

Sources: CER Sources and DAC ODA.

Although ODA to Zimbabwe peaked in 1992,^® post-2000 levels of total ODA 

have been in line with previous broad trends. The technical assistance compo

nent is fairly steady from 2000, though there is an increase in humanitarian aid 

from 2006. Aid remains a significant but not dominant aspect of government 

financing in Zimbabwe, see Figure 2.10. Similarly aid has not been extremely 

volatile, relative to total output and domestic financing.

A large financing deficit has occurred in Zimbabwe since the late 1990s. This 

has been increasingly funded by seigniorage. Total aid has declined somewhat, 

but the collapse in tax revenue is quantitavely more important.

'*®This was being channelled through non-governmental agencies rather than through the 
government.

“•^This particular yeeu' shows a large increase in ODA, possibly due to the severe drought in 
1991/92 and the emergency assistance needed in these years.
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2.6.3 Alternate Explanations

The government may have been relying on payments from the UK government 

(or other international donors) to finance a specific, albeit significant, item 

of domestic expenditure requirements post-1999 i.e. the FTLR policy. On 

embarking on the FTLR policy process and in the absence of donor funds to 

finance the redistribution authorities may have airticipated a spending profile 

that they were unable to meet without resorting to seigniorage financing. It 

is difficult to quantify this argument with existing data. Although planned 

aid may have declined, actual aid disbursements have not diverged from their 

long-run trend.

2.7 Conclusions

This chapter has set out to address two potential (and conflicting) reasons for the 

hyperinflation recently seen in the Zimbabwean economy. First whether private- 

sector price speculation caused the hyperinflation and second whether large 

reductions in external (aid) financing led authorities to resort to seigniorage

financing of the domestic deficit.

To test these I estimate a demand for money function for the country over 

the time period 1980-2008 and find that real money balances are cointegrated 

with the change in the price level with plausible convergence rates and long-run 

elasticities.

The ARDL model establishes a long-run money demand relationship for 

Zimbabwe for the first time in the literature. This estimation relies on deflating 

the money variables by a newly constructed price series: the exchange rate for 

US dollars on the parallel market.

Second, the chapter uses the estimated model to test for self-perpetuating 

prices and feed-back mechanisms between nominal money and prices. I find 

evidence to suggest that although feed-back mechanisms do exist between money 

and prices, prices are not themselves self-perpetuating in the sample period.

Finally the chapter uses the estimated elasticity on the price variable to 

calculate the revenue maximising level of seigniorage given constant rates of 

money-supply growth. Seigniorage levels have increased dramatically in recent
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years as other sources of (domestic and international) financing have declined. 

However, the decline in international financing (ODA) has not been as dramatic 

as the drop in domestic financing as the domestic tax base has collapsed, due 

to the country’s economic decline. Even when external financing (aid) is de

composed into humanitarian and non-humanitarian assistance, the decline in 

external assistance to the government is far from dramatic.

That component of domestic revenue raised from purchasing export earnings 

at cheap rates of exchange may have further been used to plug the financing gap, 

although this is difficult to quantify with existing data and presents an avenue for 

future work, contingent on data availability. The chapter’s results highlight the 

importance of examining seigniorage financing (and export-earnings financing 

through differing rates of foreign exchange) when attempting to address the 

financing imbalances present in the economy over the last decade. Thus, the 

second potential reason for hyperinflation, printing money to alleviate financing 

losses is accepted, but it is noted that financing losses are due to the collapse of 
the domestic tax base rather than the decline in external financing.

There are potential concerns regarding the external validity and thus the po

tential for wider policy implications of the results in this chapter. For example, 

\'ery high inflation is uncommon, even in developing countries in recent times. 

However, the long-run nature of the estimated money demand equation high

lights the policy implications for high as well as very high inflation scenarios. 

The methodological contributions (new price series and the use of structural 

breaks based on economy-wide shocks) mean that this type of analysis may 

be relevant for other high inflation countries which lack high frequency, high 

quality macroeconomic data. Finally, in an era of relatively high ODA support 

in many low income countries, the results of this chapter highlight the sensi

tivity of the domestic economy to ODA shocks, as well as the importance for 

developing country governments to focus on the sustainability of tax revenues 

in the face of policy or other shocks. This chapter, once again, underscores the 

short-sightedness of inflationary monetary policies.



Chapter 3

Network Effects and Land 

Redistribution: A Natural 

Experiment in Zimbabwe

3.1 Introduction

Implementing land reform programmes has been an important element of post

independence government policy in many developing countries. Successful re

distribution can address societal inequalities as well as economic inefficiencies 

inherent in pre-reform systems (Deiniiiger et ah, 2000). Redistribution can also 

however, be disruptive to important processes in the agricultural sector and the 

wider economy (Horowitz, 1993). The potential success of land redistribution 

policies may be especially vulnerable if the structure of the existing system is 

not well understood and particularly dichotomous, potentially leading to the 

dismantling of both positive and negative characteristics of the old system. By 

making use of a natural experiment in Zimbabwe, this chapter analyses how net

work effects may be compromised to the detriment of agricultural productivity 

when land redistribution polices do not acknowledge the importance of informal 

and localised agricultural support structures and social learning processes.

The significance of agricultural support structures for productivity gains in
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developing countries is well understood (Deininger et al., 2009; Kinsey, 2004). 

Similarly, there is a large emerging literature on the importance of social learning 

in encouraging technology diffusion and growth processes (Bandiera and Rasul, 

2006; Conley and Udry, 2010). Land reform outcomes have also received much 

attention, across a range of countries and policy structures (Binswanger et ah, 

1995). This chapter aims to contribute to these three areas of the literature 

by investigating network effects and land redistribution in Zimbabwe’s recent 

FTLR, programme, started in 2000. Important positive spillover effects are 

found to exist between farmer groups in Zimbabwe. These may facilitate social 

learning and contribute to other agricultural productivity drivers. The chapter 

tests whether recent land redistribution policies in Zimbabwe have compromised 

these positive spillovers by removing from agricultural communities a large part 

of the farmer group generating the spillovers. Further, the chapter shows that 

the breakdown in these spillover effects may explain part of the redistribution 

policy’s poor performance to date.

The country’s recent FTLR was designed to reallocate under-utilised agri

cultural land to small-holder farmers located on over-utilised, low-quality agri

cultural land. The Zimbabwean agricultural sector is comprised of two main 

farming groups. First, large-scale commercial farmers, the target of the recent 

resettlement policy, have by and large exited the agricultural sector since 2000. 

Second, small-scale communal farmers, the intended beneficiaries of the policy, 

have received little benefit from the programme, as relati\'ely few households 

have been permanently resettled to date (Dore et ah, 2008). Both pre- and 

post-redistribution, these groups of farmers operated in rural, often remote ar

eas of the country with limited access to infrastructure including transport links, 

access to markets and agricultural extension services.

The chapter’s motivation comes partly from anecdotal evidence suggesting 

that commercial farmers offer informal and localised access to inputs and ex

tension services to communal farmers. Second, a commercial farming sub-group 

was not directly targeted by the land reform which allows identification in this 

chapter. And finally, the land redistribution policy has not achieved the success 

government anticipated at the implementation of the policy in 2000.^

^For example, national agricultural output has, on average, declined. A government com
missioned report (Utete, 2003) explains this as (partly) due to low access to inputs and
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Using a difference-in-difference approach the chapter investigates, at farm 

level, the effect of distance from commercial farms on the agricultural produc

tivity of communal cotton farmers. Identification of the distance effect is car

ried out using an artefact of the land redistribution policy as follows. I exploit 

the fact that the FTLR was largely driven by the desire to correct historical 

racial inequalities with regard to land holdings. Thus, ‘indigenous’ farmers 

with large commercial farming enterprises prior to the reform were not tar

geted by the FTLR policy. Utete (2003, p.46) notes explicitly; “Reasons for 

de-listing farms were that some of the farms were indigenously] owned...”. On 

the other hand, ‘non-indigenous’ commercial farmers were the primary targets 

of the policy (AFP, 2010).^ This de facto policy of non-targeted (indigenous) 

and targeted (non-indigenous) commercial farmers provides the natural exper

iment with 'which the distance effect of interest can be identified. As ■with any 

natural experiment, perfect randomisation may not be achieved in practice, but 

minor differences between commercial farmer groups are controlled for here.

The estimation strategy compares communal farmers’ productivity both as 

a function of distance from commercial farms and proximity to indigenous or 

non-indigenous commercial farmer groups. Here distance is the treatment whilst 

redistribution, through use of the natural experiment as described, provides the 

necessary identification restriction. Implementation of this strategy is achieved 

by using high quality agricultural production data and farm/er-level controls.

The richness of the available data allows several robustness tests to be car

ried out which examine the validity of the chapter’s design. First, I use pre- 

and post-redistribution data (available for alternate outcome variables) explic

itly. Second, I investigate several mechanisms through wliich the distance (or 

network) effects of interest within agrarian communities may operate and exam

ine potential selection bias between indigenous and non-indigenous commercial 

farmers.

Measurement of the effect of distance is carried out using agricultural in

put and output data at farm level as well as farmer characteristics, survey and

extension services in the agricultural sector coinciding -with the onset of the resettlement 
programme.

^The differentiation of farmers into indigenous and non-indigenous groups is contentious. 
Here I use the government of Zimbabwe’s categorisation of indigenous to mean black and 
non-indigenous to mean white (or non-black) large-scale farmers (Utete, 2003, p,12;27).
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farmer training data for 22,766 cotton farmers in a fertile, northern province of 

the country, all data is located spatially. The identification strategy is facili

tated by using data on the current and pre-resettlement ownership structure of 

agricultural land in the province.®

Spatial location of the data allows further enrichment of the dataset with 

geographic, climactic and location-specific, institutional cotton-market informa

tion. This enables several robustness tests to be carried out as follows.

Survey data, available from both pre- and post-redistribution time periods, 

offers alternate outcome variables that can be matched to the farm level, using 

geographic location information. Results on survey-outcomes that confirm the 

pre.sence of the distance effect of interest in the absence of redistribution provide 

support for the chapter’s identification strategy.

Productivity effects of a Non-Governmental Organisation (NGO)-led train

ing programme for small-scale communal cotton farmers is also examined. This 

robustness test also makes use of both pre- and post-redistribution data. This 
exercise tests the validity of the primary estimation strategy as well as investi

gating a specific mechanism through which the network effects of interest may 
operate, namely social learning.

Nearest-neighbour matching techniques are used to examine the robustness 

of the primary estimation results by controlling for observables non-linearly.

Detailed records for a sub-group (‘detailed sub-group’) of the farm-level sam

ple are investigated in order to examine the effects of observed links between 

cotton farmers. This tests whether access to timely transportation of inputs is 

important for farmer productivity.

Selection bias between land farmed by indigenous and non-indigenous com

mercial farmers is investigated and controlled for by testing the similarity of 

geographic conditions facing both farmer groups.

Finally, the indigenous farmer-group is expanded to inlcude high-quality, 

small-scale, communal farmers. This allows examination of the importance of 

land ownership structures over fanner-quality on the network effects of interest. 

Should the network effects of interest survive, it would mean that land ownership

®While most non-indigenous commercial farmers were subject to the FTLR, a small number 
of these farmers remain on their land. These farms and the communal farmers close to this 
land have been excluded from the empirical analysis.
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structures are not important for the network effects of interest implying that 

these effects are instead contingent on farmer-quality.

Overall, the results show significant negative effects for communal cotton 

farmer productivity on the removal of proximate, non-indigenous commercial 

farmers. This is in addition to the country-wide negative productivity effect 

of land redistribution (due to wider economic and political instability in the 

country over the last 10 years). The results therefore provide evidence first 

that network effects exist and are important to the structure of the agricultural 

sector and second that the negative productivity effect of interest is a result of 

the breakdown in localised positive externalities that operated between those 

commercial farmers v/hose farms have been redistributed under the policy and 

surrounding communal farmers.

Section 3.2 examines the literature on network effects, agricultural produc

tivity, land reform processes and cotton farming in Zimbabwe. Section 3.3 de

scribes the recent land resettlement policy as well as characteristics of the cotton 

sector in Zimbabwe. The difference-in-difference design, data, analytic specifi

cation and several robustness tests are described in Section 3.4 while Section 

3.5 reports the chapter’s results. Section 3.6 concludes.

3.2 Literature

This chapter adds to the emerging literature on the importance of social learning 

in encouraging technology diffusion and growth processes. This is exemplified 

by Bandiera and Rasul (2006), who examine the adoption of a new crop in 

Mozambique and test the theory of economies of scale in commercialisation and 

Conley and Udry (2010), who systematically investigate social learning in rela

tion to networks and communication channels in the context of new technology 

adoption in Ghana. In the case of cotton farming in northern Zimbabwe, the 

current chapter shows that social learning contributes to sustainable technology 

diffusion within the wider cotton-growing community. This chapter also adds to 

the empirical work on treatment effects. For example, seminal work by Miguel 

and Kremer (2004) measures health intervention impacts, whilst the current 

chapter investigates the impact of land reform on agricultural network effects.
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Cotton market systems in Africa have recently attracted attention in the 

form of a comprehensive review by the World Bank (Poulton et ah, 2004), 

which examines the liberalisation experiences of Ghana, Mozambique, Tanza

nia, Uganda, Zambia and Zimbabwe. Zimbabwe compares favourably with other 

countries."* For example, Cottco’s^ credit-input scheme is described as “unri

valled within liberalised cash crop systems in Africa in terms of coverage and 

repayment record” (Poulton et ah, 2004, p.526).® This credit-input scheme 

provides some of the data used in this chapter.

Matthews (1999) highlights the requirement for adequate training of farmers 

in order to ensure yield potentials are achieved, by establishing the importance 

of pest control in cotton. Robustness checks in Section 3.5 confirm the exis

tence of positive spillovers within communities containing trained-farmers in 

the context of cotton farming. Govereh and Jayne (1999) look at the effects of 

cash crop production on food crop productivity in Zimbabwe and find signifi

cant synergies. This informs the ‘insurance crop’ role that cotton plays in the 
country, reducing the crop’s price elasticity of supply, which is important to the 

empirical work here. For example, farmers grow the crop each year as access 

to chemical and other inputs for cash-crops facilitate simultaneous productivity 

gains in cash and food crops where state support for the latter has diminished. 

This is important for identification in the current chapter: for example, cot

ton’s insurance role insulated it from large movements in real prices during the 

country’s h3'perinflation.

Land reform polices have received considerable attention in the literature, 

for example the importance of appropriate support structures widely (Deininger 

et ah, 2009) and in Zimbabwe (Kinsey, 2004), as well as land reform outcomes 

in general (Binswanger et ah, 1995). Of particular importance to the current 

chapter is the work by Conning and Robinson (2007) who utilise Indian data 

and a theoretical framework to illustrate the joint determination of economic 

and political institutions affecting agricultural organisation and property rights.

"*Larsen (2002) describes the successful privatisation of the cotton marketing sector in Zim
babwe, whilst Imani-Development (2003) examines the role of cotton in the broader economy.

^Originally the state owned monopoly cotton marketing board, Cottco was successfully 
privatised in the early 1990s. Although there are now over 20 cotton marketing companies in 
the country, Cottco retains over 50% of the national market and operates a vital credit-input 
scheme for its growers.

®See Appendix B.l for further detail.
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They conclude that land reform, property rights and the political organisation 

of agriculture are key to the wider effects of land reform programmes. Further, 

they underscore the importance of understanding the economic organisation of 

agriculture pre-reform and subsequently shaping land reform to be consistent 

with these institutional conditions, even at the detriment of economic efficiency.

Zimbabwean land reforms carried out in the 1980s have received significant 

attention in the literature. There is less work on the recent reforms, in part 

due to the difficulty in accessing reliable data within the agricultural sector, 

though Scoons et al. (2010) is an important contribution here, representing one 

of the few available studies on the recent redistribution. This work carries out 

in-depth field-based analysis of Zimbabwe’s recent land redistribution process 

in one area of the country. The findings show wide heterogeneity in the effects 

of the land redistribution, as experienced by resettled farmers and the wider 

agricultural community. Especially striking are the positive productivity, asset 
accumulation, land investment and livelihood adaptation experiences. Although 

the study is not statistically representative, its conclusions provide significant 

motivation for wider spread, focussed studies on land redistribution and its 

effects throughout Zimbabwe. The book’s conclusions highlight the potential 

present within the agricultural sector in Zimbabwe that may allow positive and 

wide-spread recovery of the sector in time.^

Work on the earlier reforms include Deininger et al. (2000) on the contribu

tion of land reform to positive growth, Deininger et al. (2004) on the costs and 

benefits of early reforms, Robilliard et al. (2002) on their effectiveness as re

gards poverty reduction and Owens et al. (2003) on the importance of extension 

services for successful agricultural outcomes. Finally, Kinsey (2004) finds that 

although resettled villages in earlier reforms have achieved positive outcomes, 

successful agricultural development is predicated on access to appropriate in

puts.®

Further, several papers investigate the impacts of the earlier reforms on civil 

society (Barr, 2004; Barr et al., 2010b,a) including civil society engagement, 

trust and social enforcement and community-level organisational membership.

^Further detail relating to official publications describing the country’s land reform process 
can be found in Appendix B.2.

®These were provided generously by government agencies to resettlement programmes ini
tiated in the 1980s.
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Whilst more generally Bird and Shepherd (2003) examine the persistence of 

rural poverty in semi-arid Zimbabwe. They find important roles for remoteness, 

geographical conditions, and social and political exclusion. This informs the 

empirical work carried out here, especially the decision to take geographic and 

climactic farm characteristics into account.

This chapter aims to make a further contribution to the literature, both in its 

focus on the recent reform and on non-beneficiaries within a large redistributive 

process. Although disruption to agricultural production is often expected in 

the first years of reform, long-run estimates suggest sustainable livelihoods for 

beneficiaries. I examine agricultural outcomes some years after the onset of the 

redistribution of interest, and focus exclusively on non-beneficiaries. This is of 

interest as the recent redistribution was expected to both boost the outcomes 

of direct beneficiaries, but also to have wider positive effects in non-beneficiary 
communities as land pressure was relieved.

3.3 Country Context - Zimbabwe

Zimbabwe is a medium-sized,® low-income country in sub-Saharan Africa (see 

Figure 3.1). The World Bank estimates purchasing power parity (PPP) adjusted 

income at US$170 per capita. The country’s debt to GDP ratio is currently 

over 300% and although growth was positive in 2010 the previous decade was 

characterised by contraction. Official development assistance accounts for 11% 

of gross national income (GNI).^®

Land redistribution has been an ongoing policy instrument for authorities 

in the country since colonisation over 100 years ago. Post-independence policies 

have been designed to address the inequalities resulting from pre-independence 

redistributions. In contrast to the 1980s reforms, which although limited were 

largely successful (Deininger et al., 2002), Zimbabwe’s FTLR policy, imple

mented in 2000 on the back of wider economic and political concerns, remains 

ongoing and has been marred by violence as well as extra-judicial, chaotic and 

patchy implementation.^^ In the empirical work I proxy for violence using,

®The population stands at between eight and nine million inhabitants.
^®Source: World Development Indicators (WDI), figures are for 2005, the last year that 

reliable figures were available. Further background information is available in Appendix B.3. 
^^For example, Dore et al. (2008) note that the FTLF policy, as described by the government
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Figure 3.1: Mashonaland Central, Zimbabwe

Sources: DIVA-GIS, 2010 and ArcGIS.

proximity to roads. Many of the intended beneficiaries have not yet been al

located secure areas of land to farm (Utete, 2003), whilst national agricultural 

output has declined for most major crops (bar tea) since the onset of the re

distribution policy (see Figure 3.2). State commissioned reports, such as Utete 
(2003), outline some of the primary challenges facing the FTLR, for example, 

reduced access to inputs, lack of appropriate infrastructure provision and tenure 

insecurity.

Agriculture in Zimbabwe is characterised by two groups of farmers. Large- 

scale commercial farmers (indigenous and non-indigenous) hold title to large 
areas of land and are, in general, highly skilled and productive. Prior to the 

FTLR, commercial agriculture was the largest formal private sector employer 

in the country as well as being a significant contributor to national output and 

export earnings (Dore et ah, 2008). A large proportion of these farms were 

redistributed as part of the FTLR policy. Of the redistributed land, the vast

in ‘People First’, resulted in a process that was at best complex and at worst extra-judicial, 
where actions were taken by district officials who proceeded to allocate land despite lacking 
official authority to do so. These opportunistic and chaotic allocations, often accompanied 
by violence, may in part have been correlated with access (at least initially) to farms close 
to urban centres and/or major roads. For example, Utete (2003, p.31) notes: “...problems 
were compounded by the activities of certain persons who, though lacking any official status 
or authority, nonetheless proceeded to allocate land, mainly in districts adjacent to the main 
towns and cities: the rural districts close to Harare, Bulawayo, Masvingo and Gwanda being 
perhaps the most affected.”
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Figure 3.2: Agricultural Output in Zimbabwe, 1996-2008
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Sources: FAO (2010) and Qiiton (2009).

majority had previously been owned by non-indigenous farmers.

Indigenous commercial farmers are a small but important component of 

this group. They were not targeted as part of the FTLR policy due to the 

policy’s underlying aims i.e. to address historic, namely racial, imbalances in 

land ownership across the country. There is little documentation regarding 

this group of farmers. However, in so far as indigenous commercial farmers 

purchased'^ their land on the open market and were subject to country-specific 

market and environmental risks and rewards, there is no reason to believe these 

farmers can be differentiated from their non-indigenous counterparts other than 

along racial lines.

Small-scale communal farmers comprise the second group of farmers. This 

group farms smaller plots of land, on average 16 hectares per family (including
'^Utete (2003, p.l4) specifically mentions commercial land owned by ‘white’ farmers as that 

to be redistributed under the policy: “No black Government could be expected to uphold this 
racially skewed land structure.”

^^The majority of these farmers are expected to have purchased their land since inde
pendence, which implied the end of racial segregation laws in 1980. Significant amounts of 
non-indigenously owned land was similarly exchanged on the open market since 1980, notwith
standing the large numbers of white-owned farms that had been held within the same family’s 
ownership for several generations.
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communal grazing land) in 1980 (Chavunduka, 1982). Neither resettled nor 

noil-resettled farmers in this group hold the title to their land. Communal land 

is state-owned with user rights conferred, according to traditional tenure struc

tures, to members of a local community by traditional leaders (Rukuni, 1994). 

This reduces farmers’ ability to access credit essential to the development of 

their farms. For example, Rukuni (1994, p. 16) notes that “...communal land 

is not accepted by private credit institutions as a form of collateral security...”. 

Communally farmed areas have thus seen low levels of investment in immovable 

assets when compared to movable ones, for example livestock. This has been 

singled out as one of the main drivers of low productivity gains in this sector 

of agriculture. Furthermore, comm.unal farmers are relatively unskilled, having 

had more limited access to higher level education and agricultural training than 

their commercial counterparts.

In this chapter, ‘treated’ cotton farmers, by definition close to large-scale 

commercial land, are expected to reap some benefits from this proximity in the 

form of the land itself being located in the areas most conducive to agricultural 

output in the country. Further, anecdotal evidence^® suggests that commercial 

farmers, as part of their local rural communities, provided proximate communal 

farmers with access to services, inputs and machinery that may otherwise have 

been unavailable in a timely manner to communal farmers. It is this mechanism 

that the paper’s empirical strategy is designed to investigate.

Since 1980, cotton farming in the country has become increasingly domi

nated by communal farmers due to the following. First, it is a labour-intensive 

crop, being hand-picked in Zimbabwe, therefore communal farmers have a com

parative advantage here. Second, at least in the 1980s, producer prices for 

cotton were kept artificially low in order to support the large textile industry 

in the country. This resulted in commercial farmers largely substituting away 

from cotton production. Finally, the drought-resistant cotton strains used in 

the country mean that income from cotton goes some way to ensuring against 

total maize crop failures, especially in drought years.

'^Although residents may return after an absence and reclaim land, in general there must 
be some birth right to take up user rights on communal land in Zimbabwe.

'®For example, Auret (2009, p.l03) notes “that many commercial farmers whose land bor
dered the Communal Areas assisted their neighbours with inputs and equipment to improve 
the cropping ability of the communal farmer, with some great success.”
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Although there are now over 25 cotton marketing companies in the country, 

Cottco, the previously state-owned marketing board, provides a wide-spread 

credit-input scheme for cotton farmers. According to Cottco, its credit-input 

scheme achieves repayment rate of over 90%. This is in part facilitated by 

detailed records on each of its farmer-client. This information for 2008 and 

2009 forms the primary data for this chapter.^® Further relevant details of 

the credit-input scheme include the organisation of cotton farmers into groups 

where credit is accessed by individual farmers and continuity of the facility is 

dependent on the entire group repaying the total utilised credit at the end of each 

season (Dore et al., 2008, p. 71). Cottco grants its most credit worthy farmers 

“goldclass” status, conferring higher credit access and public recognition of their 

productivity and timely credit repayment histories. Cottco also records who 
collects each farmer’s inputs. In most cases this is the farmer himself however 

in some cases a secondary farmer or farmers may collect inputs on behalf of the 

primary farmer. This detail is available for 200 farmers in the samiile and traces 
direct assistance-linkages between farmers.

Cottco is a majority shareholder in Quton, the country’s sole seed supplier. 

Communal farmers achieving high cotton yields per hectare are identified by 

the companies and recruited as seed-cotton growers.

The Cotton Training Centre (CTC) provides technical training to cotton 

farmers in Zimbabwe and to the region as well as agricultural extension workers 

employed by the department of agriculture. Farmers are selected for training 

depending on their ability to read and identify pests. Participants are drawn 

from several areas of the country each year. Both area and farmer selection 

(conditional on ability to read) is carried out randomly. The centre’s effective

ness is designed to reach beyond the farmers that can be trained each year in 

the following way. Pest reduction is important to cotton yields. Thus, trained 

farmers have a strong incentive to reduce the local pest burden by passing on 

their training to non-trained farmers in their communities, pest reduction at 

the community level is more effective than at the farm level. The effectiveness 

of the CTC’s objectives is tested in the empirical results that follow.

^®Cottco gathers these data annually as part of the administration and risk management of 
its credit-input scheme.
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3.4 Natural Experiment and Identification

This section describes a difference-in-difference approach to test for network ef

fects and their importance for communal farmers’ agricultural productivity in 

Mashonaland Central, Zimbabwe. Network effects here are described as operat

ing at a localised level between commercial and communal farmers. They rep

resent links between these communities whereby communal farmers access oth

erwise unavailable productivity-enhancing capital (physical and human) from 

commercial farmers.

The difference-iu-difference design employed utilises location-specific infor

mation available for commercial and communal farmers. The treatment (or first 

difference) is measured as the geographic distance between commercial and com

munal farmers. In this way, distance (the treatment) measures the intensity of 

available network effects. Those communal farmers located close to commercial 

farmers are expected to be able to access these networks and their effects in a 
way that those further away from commercial farmers are not. The identifying 

restriction (or second difference) is achieved by utilising an artefact of Zim

babwe’s recent FTLR. Specifically, not all commercial farmers were targeted 

under the policy. I argue that this selection into non-targeted (indigenous) 

and targeted (non-indigenous) commercial farmers was de facto randomised, at 

least on the characteristics of interest among commercial farmers, namely land 

ownership structure which facilitates access to adequate capital.However, 

as with any natural experiment, perfect randomisation may not be achieved. 

Here minor observed differences between indigenous and non-indigenous com

mercial farmers are controlled for. This natural experiment allows comparisons 

between communal farmers associated^® with indigenous and non-indigenous 

farmers, facilitating the chapter’s identification restriction.

The validity of the primary identification strategy can be tested by recourse 

to the chapter’s rich dataset. Specifically, two robustness tests make use of 

pre-reform data explicitly. First, alternate (non-agricultural) outcome variables 

are compared before and after the redistribution. Second information on the

discussed FTLR selection was however, non-randomly contingent on ethnicity. 
'^‘Associated’ here relates farmers close to and far away from commercial farmer groups. 

Thus designating all communal farmers to either indigenous or non-indigenous commercial 
farms.
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location of NGO-trained cotton farmers is also available before and after re

distribution. This latter test allows the analysis to be augmented in order to 

investigate the effect of distance from a trained farmer, on production, before 

and after redistribution. Subsequent robustness tests examine the specific mech

anisms through which these distance effects may operate.

3.4.1 Measurement

The measurement is carried out using several data sources for Mashonaland 

Central, a fertile, cotton growing area in northern Zimbabwe. The richness of 

the combined data allows the primary relationship of interest to be identified. 

Further, it yields testable hypotheses regarding the validity of the identification 

strategy and facilitates an investigation into the potential mechanisms through 

which commercial-communal pro-productivity network effects may operate.

The dataset is built around 22,766 unique farm-level observations over the 

agricultural seasons in 2008 and 2009 from Cottco.^® These data are not con
structed as a random sample; however, the number of farmers that comprise 

the dataset as a proportion of all cotton farmers in Mashonaland Central^® is 

expected to limit potential selection-bias at the sample selection stage. Further

more, it is not expected that such a bias would be important for the relationships 
of interest.

These farm-level data include information on the farms themselves; number 

of hectares under cotton (‘hectarage’) and farm location; farming techniques: 

inputs, yield and yield quality; and the farmers themselves: identification of 

‘seed-cotton growers’, which ‘group’ each farmer belongs to for credit repayment 

purposes and whether the farmer has been classified as a ‘goldclass’ farmer, all 

measures of the quality of cotton farmers in the sample. For example, farmers 

classified as goldclass farmers have been identified by Cottco as high quality 

farmers over one or several parameters and are dealt with at an individual level 

rather than at the group level. Similarly, seed-cotton growers are identified by

^®Details surrounding the sample selection are given in Appendix B.4.
Approximately 59% in 2008 and 69% in 2009 of total provincial cotton-hectarage is con- 

tracted to Cottco in these years.
wide range of farmer quality is observed in the data indicating that Cottco does not 

discriminate at the participation stage on farmer quality, rather it limits credit available to 
farmers identified as low quality.
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Cottco and Qutori as high quality farmers and approached to grow seed-cotton 

as described previously.

The farm location identifier (usually available at the polling station level) 

for each observation is attached to longitude and latitude coordinates using 

ordinance survey maps of Mashonaland (Government of Zimbabwe, 1985), as 

well as online electoral ward data from a civic action group (Sokwanele, 2010). 

The coordinates are used to augment the primary data with geographic and 

other location-specific information.^^

I employ several variables relating to the environmental characteristics of the 

region of interest in order to add depth to the farm-level data. First, soil qual

ity data (Fischer et ah, 2008) where a soil quality composite variable measuring 

the nutrient retention capacity of the soil is used. This composite is relevant 

for crops requiring an intermediate level of inputs for example, cotton. Second, 

rainfall data (Matsuura and Willmott, 2009) measure total rainfall in the area 

of interest for the years 2007 and 2008. There are between 1 and 3 rainfall 

stations per district (one administrative level above ward level) over the area 

of interest. Alternate sources (Hijmans et ah, 2005) provide a long-run aver

age annual precipitation variable, which are used for some specifications. This 

long-run average rainfall variable has a higher resolution than the Fischer et ah 

(2008) data, resulting in more spatial variation. Third, data on altitude and 

road networks come from DIVA-GIS.^^ A visual display of farm level data su

perimposed on rainfall, altitude and soil quality data can be seen in Figure 3.3, 

which shows that altitude and long-run rainfall data display significant variation 

whilst the composite soil quality variable takes one of just three values over the 

highly fertile Mashonaland Central province (the area of interest). This will 

affect the ability of the soil quality measure to explain variation in productivity 

amongst cotton farmers in the empirical analysis.

The farm location identifiers are also used to measure the distance of farms 

from locations of interest (see Figure 3.4). For example, distance to the closest 

road may be a proxy for relative exposure to political violence, as described in

^^Geographic data are analysed using ArcGIS. All data are projected using the Universal 
Transverse Mercator system before performing distance calculations and/or extraction of data 
at the farm level.

23DIVA-G1S is a portal for free country-level geographic information, www.diva- 
gis.org/gdata.
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Figure 3.3: Environmental Conditions, Mashonaland Central
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Section 3.3. Distance to the closest cotton-processing plants (gins) may also 

be important as this is where cotton inputs including seeds and fertiliser are 

accessed as well as being the final destination for picked, raw cotton.

Figure 3.4: Cotton Farmer Proximity to Gins, Roads, Trained Farmers

Source: Cottco (2009), Cotton Training Centre (2009) & Government of Zimbabwe (1985).

Data on the number and location of farmers trained by an NGO, the CTC, is 

available at the district level each year from 1990-2008 (Cotton Training Centre, 

2007). This is mapped using district level location data providing information 

on the relative proximity of each farm to nearby areas containing NGO-trained 

farmers. These data are used to examine the robustness of the main results. 

These relationships can be seen for a subset of the sample, also in Figure 3.4.
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Further, relative proximity of commercial farms by ownership structure is 

calculated (see Figure 3.5). This is important for the design of the difference- 

in-difference estimation where proximity to commercial land represents the net

work effects (or treatment) that (treated) communal farmers are exposed to. 

The current and past ownership profile of commercial land, important for the 

identifying restriction (second difference), is available from a member of the 

farming community in the country working with commercial farmer compensa

tion issues.

The chapter makes use of Central Statistics Office (CSO) ‘Income, Household 

and Expenditure’ (ICES) survey data at the Enumeration Area (EA) level for 

Mashonaland Central, collected in 1995 and 2001.^^ Each EA has a location 

identifier at the district level and comprises between 15 and 20 households. 

These data are mapped to the farm level data and survey outcome variables 

are substituted for output per hectare for a secondary difference-in-difference 

estimation. This allows identification of the effects of the redistribution on 
household survey outcome variables from before and after the redistribution 

explicitly. Each variable measures the proportion of people with the relevant 

income, consumption and expenditure outcomes for each EA.^®

Finally, detailed data on cotton inputs are available for 200 farmers in the 

larger sample (‘detailed sub-group’). These data were made available from three 

Cottco ginneries in Mashonaland Central, Bindura, Glendale and Muzarabani. 

As well as documenting the quantity and price of the inputs used by each farmer 

over a growing season and farm-level characteristics (hectares under cotton, lo

cation of the farm), these records also detail how the cotton inputs were trans

ported to each farm. Specifically, whether a farmer relied on other farmers to 

assist him in delivering his inputs can be traced for this subgroup.Figure 

3.6 shows an empty input sheet. One is allocated to each farmer in order to

^‘*This information is currently only available for Mashonaland Central. Thus, the main 
results of the chapter are confined to the 22,766 cotton farmers represented in Cottco’s records. 
Use of the full sample during robustness testing confirms the main results based on the smaller 
sample.

^®Central Statistics Office (1997, 2005).
^®The surveys are representative at the EA level.
^^Whether farmers receive assistance is traced for all farmers in the sub-group; however, 

all the assistance-providing farmers are not present in the sub-group. Thus, the sub-group 
cannot provide a complete characterisation of all the linkages between farmers present within 
the group.
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Figure 3.5: Cotton Farmer Proximity to Commercial Farm Land

Source: Farm Valuation Data, Cottco (2009) Cotton Training Centre (2009) & Government 
of Zimbabwe (1985).
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record all the inputs the farmer will access from Cottco throughout the season. 

For example, Figure 3.7 indicates the inputs received by farmer Chikwira, this 

farmer signed for all of his own inputs at the ginnery. Figure 3.8 records the 

inputs received by farmer Mazoe. Here, the farmer signs for none of his cotton 

inputs, rather Chikwira signs for all these. In the dataset it is recorded that 

Chikwira assists Mazoe with transportation of his inputs.

Figure 3.6: Cottco Credit Scheme: Inputs Sheet
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The rich dataset available allows the chapter’s primary design to be es

timated, extensively tested and allows several mechanisms through which the 

network effects may operate to be uncovered in the following way. First, data on 

the large sample of cotton farmers are used alongside their relative proximity 

to commercial farms, differentiated into indigenous and non-indigenous com

mercial farmer groups to estimate the effects on productivity of treatment (dis

tance to commercial land) controlling for farmer and farm-level characteristics. 

Possible selection bias between land farmed by indigenous and non-indigenous 

commercial farmers is then tested and controlled for: observable selection bias 

on the environmental conditions faced by each farming group is controlled for 

statistically.
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Figure 3.7: Cottco Credit Scheme: Inputs Sheet, Chikwira
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Source: Cottco (2009).

Figure 3.8: Cottco Credit Scheme: Inputs Sheet, Mazoe
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Pre-2000 data, available for non-agricultural outcome variables, allows the 

chapter to make use of the time-dimension of the reform explicitly. These data 

allow a comparison of survey outcomes for communal farmers before and after 

the reform, as a function of their distance to commercial farms. Thus, it utilises 

an alternate difference-in-difference design and tests directly for unobservable 

selection bieis between communal farmers associated with indigenous and non- 

indigenous commercial farmers.

Examination of the NGO-led training programme data, available to commu

nal farmers, provides further credibility to the primary identification strategy 

and indicates a mechanism by which these positive network effects may oper

ate. By utilising pre- and post- redistribution data on the location of trained 

farmers the effect of distance to a trained farmer can be estimated. This is 

carried out by comparing farmers close to trained farmers before and after re

distribution. Further, these data indicate the importance of localised learning 

relating to improved pest-reduction techniques. This provides further evidence 
that unobservable variables specific to ethnic groups are not confounding the 

main results.

Empirical matching techniques are used to examine the validity of com

paring treated and control farmers by controlling for observables non-linearly. 

Matching utilises the distribution of the covariates among the treated, in or

der to weight covariant-specific estimates and thereby estimate the effect of the 

treatment on the treated (Angrist and Pischke, 2008).

Uncovering the mechanisms through which the network effects of interest 

may operate is examined subsequently. Detailed information for a sub-group 

of communal farmers allows direct farmer-to-farmer linkages to be investigated 

explicitly. This shows that, within communal farming communities, receiving 

transport assistance in input provision positively affects beneficiary farmers.

The information identifying communal farmer quality (seed-cotton growers, 

goldclass and large communal farmers) indicates that ownership structure rather 

than ‘quality’ of farmer characteristics is important. This provides additional 

evidence that proximity to large-scale commercial farmers is of primary impor

tance for the network effects of interest. This is in contreist to the effects of 

interest being contingent on farmer-quality, which in turn may be correlated
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with cultural, racial or other unobservables, confounding the chapter’s identi

fication strategy. Both Rukuni (1994) and Utete (2003) highlight appropriate 

farm ownership structures as important for the development of small-holder 

farming, particularly with reference to accessibility of credit in the agricultural 

sector.

3.4.2 Estimation Strategy

To identify the effect of distance from commercial farms and the impact of land 

redistribution on network effects in the cotton sector, I estimate the follow

ing. Let Yir denote farmer yield per hectare, or alternate relevant outcomes 

for farmer i associated with indigenous or non-indigenous commercial farms, 

r = {0,1} where r represents communal farmers associated with indigenous, 0, 

and non-indigenous, 1, commercial land. This represents the natural experiment 

and allows identification in this model. Let d,y, defined here as the treatment, 

measure farm distance of communal farmers i from commercial land. The av

erage treatment effect is measured by coefficient ^3 in the following regression:

Yi a -|- Pidir + ^2^1 + PsdirTi + fi (3.1)

As the sample is large, but not necessarily randomly selected, it may be 

preferable to include individual observable effects Xir as a matrix of farm/er 

characteristics (for example cotton inputs, land quality, rainfall, proximity to 

gins, roads)

Yir = a + jdidir + hVi + (izdirl'i -t- 'yXir -I- fr (3.2)

Estimating equation 3.2 by ordinary least squares yields the .standard difference- 

in-difference estimator whilst controlling for observables. I also test the sensitiv

ity of the results to potential selection on unobservables. Lastly, I use matching 

estimators to allow for the effects of non-linear controls on the A'ariables of inter

est. Here treated and control groups are matched on observable characteristics, 

where potential outcomes are assumed to be independent of treatment status.

^®Dalton et al. (1997) note that productivity in Zimbabwe’s small-holder agriculture sector 
rises as all of labour, purchased inputs and draft capital implements increase with available 
technology. Further, distance from roads significantly increases production costs.
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conditional on these observables. Available matching estimators do not allow 

for explicit interaction effects so matching is carried out for communal farmers 

associated with indigenous and non-indigenous farmers separately.

Within this framework, describing network effects and land redistribution, 

the following are expected, a priori, on the estimated coefficients in equation 
(3.2):

/3i < 0 (3.3)

^2 <0 (3.4)

For communal farmers associated with indigenous commercial farmers, distance 

affects productivity negatively, (equation (3.3)), the marginal treatment effect 

of interest. Likewise, proximity of communal farmers to non-indigenous com

mercial farms (that have been redistributed) results in a reduced productivity 

in comparison to indigenous farmers. If redistribution occurs in the absence of 
support structures for agricultural communities it has a negative productivity 

effect on those close to redistributed land (equation (3.4)).

For testable combinations of these coefficients:

01 + 03 = 0 (3.5)

02 + 03 < 0 (3.6)

Redistribution does not explain productivity or household outcome variables 

for communal farmers distant from non-indigenous commercial land (equation

(3.5)), the average treatment effect on the control group. Thus, a priori, it 

is expected that once commercial farmers and associated network effects have 

been dismantled (post-redistribution), distance to commercial farmers no longer 

predicts productivity differentials between communal farmers. This suggests 

that communal farmers located some distance from commercially farmed land 

did not compensate for the lack of network effects available to those communal 

farmers closer to commercial farmers. Redistribution also has a negative effect 

on productivity for distant farms (due to wider economic and political instability 

in the country over the last 10 years) (equation (3.6)), the average treatment
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effect on the treated group. Finally:

^3 >0 (3.7)

The average treatment effect is positive in this formulation, this to counteract 

Pi but not surpass ^2- This indicates that the control group fares relatively 

better than the treatment group, due to the treatment group suffering both the 

disappearance of productivity enhancing network effects, as well as the economy

wide negative shock. The latter being the only one of the two shocks affecting 

the control group.

3.5 Empirical Results

3.5.1 Descriptive Statistics

Figure 3.9 indicates treated (within lOkni of commercial land) and control (at 

least 10km away from commercial land) farmers for the purposes of the descrip

tive statistics.^®

Observable differences between treated and control cotton farmers are inves

tigated in Tables 3.1 and 3.3. As described in Section 3.3, it is expected that 

control farmers have access to relatively lower quality land than their treated 

counter parts. Table 3.1 confirms this, treated farmers have higher, wetter farms 

with better quality soil. Treated farmers are also closer to roads, gins and areas 

containing NGO-trained farmers, when compared to the control group, although 

the latter are closer to goldclass farmers. Treated farmers achieve higher yields 

per hectare.^®

These observable differences are controlled for in the regression and matching 

analysis that follows and are primarily a function of the historic process by which 

land was acquired for commercial use.

Table 3.2 describes differences across land farmed by indigenous and non- 

indigenous commercial farmers, in order to examine potential observable selec

tion bias across these groups. High levels of selection bias on observables may
^®Treatment is allowed to differ in intensity by distance in the regression analysis results. 
®°Table B.l, in Appendix B.5, examines the mean difference between communal cotton 

farmers remaining on their land and those farmers who have benefited directly from the land 
redistribution - now located on commercial land.
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Eigure 3.9: Treated and Control Farmers, Descriptive Statistics

Sources: Farm Valuation Data, Cottco (2009) & Government of Zimbabwe (1985).
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Table 3.1: Farm/er Characteristics: Treated and Controi Fanners (Mean Dif-
ferences)

Variables ControP Treated^ Mean Difference
Yield per ha, kg 250.68 280.48 -29.80***

(3.51)
Environmental Characteristics

Altitude, m 599.34 1040.59 -441.24***
(2.88)

Rainfall (annual average), mm 749.18 833.06 -83.88***
(0.69)

Rainfall (2007), mm 817.18 877.80 -60.62***
(0.56)

Rainfall (2008), mm 739.09 820.27 -81.18***
(0.70)

Soil quality (1-7) 1.06 1.20

Proximity

-0.14***
(0.00)

Road proximity, km 3.84 3.31 0.53***
(0.06)

Gin proximity, km 56.22 30.46 25.76***
(0.42)

Trained farmer proximity, km 21.34 16.18 5.16***
(0.18)

Seed farmer, % 1.70 6.87 -5.17***
(0.22)

Goldclass proximity, km 1.05 9.36 -8.31***
(0.06)

Large farmer proximity, km 4.83 11.25 -6.42***
(0.10)

Commercial farms
Indigenous farmer, km 38.97 8.29 30.68***

(0.23)
Non-indigenous farmer, km 31.82 5.75 26.07***

(0.17)

Observations 22,623 7,908
Source: Cottco (2009), Cotton Training Centre (2009), Quton (2009),
Fischer et al. (2008), Matsuura and Willmott (2009) Hijmans et al. (2005).
^ Communal cotton farmers located less that 10km from commercially farmed land.
^ Communal cotton farmers located greater than 10km from commercially farmed land. 
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.
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indicate large differences in unobservables. Non-indigenous farmers have access 

to higher land, closer to roads. This is consistent with the hypothesis that prox

imity to roads may proxy for violence in this identification, as non-indigenous 

farms have been redistributed and thus are more likely to have experienced 

localised violence that may have affected surrounding communal farmers neg

atively. These observed differences are controlled for in the regressions that 

follow. However, all commercial farms experience similar rainfall and soil qual

ity.

Table 3.2: Geographic Land Characteristics: Indigenous and Non-indigenous 
Comnierciai Farms (Mean Differences)

Variables Indigenous Non-Tndigeiious Mean Difference
Altitude, m 1,154.20 1.255.13 -100.93***

(18.64)
Rainfall (annual average), mm 861.93 861.23 0.70

(3.72)
Soil Quality (1-7) 1.52 1.63 -0.11

0.09
Roads, km 3.69 3.06 0.63**

(0.35)
Observations 75 816
Source: Cottco (2009), Farm Valuation Data (2010) Fischer et al. (2008), 
Matsuura and Willmott (2009), & Hijmans et al. (2005).
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.

Table 3.3 reports observable differences for alternate (survey) outcome vari

ables for the sample both before and after the redistribution. Here, before the 

redistribution, treated farmers record better employment, education, access to 

infrastructure (access to piped water, cooking fuels) and non-agricultural assets 

(grain mills). The control group reports higher agricultural asset ownership: 

ploughs, cattle, goats, scotch-carts and wheelbarrows. Although this picture 

remains broadly similar after the redistribution some interesting changes have 

occurred. For example, post-redistribution control farmers report higher rela

tive access to cooking fuel (paraffin) although this figure has reduced for both 

groups. The reversal in relative access to paraffin will be of importance in the 

robustness tests following the primary results. Here paraffin provision, for exam

ple, may be linked to distribution channels vulnerable to the post-redistribution 

disruption for treated farmers.
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Table 3.3: Survey Outcomes (%): Treated and Control Farmers, 1995 and 2001 
(Mean Differences)

Variables Control'
1995

Treated^ Mean Diff. Control'
2001

Treated^ Mean Diff.
Employment 28.43 38.51 -10.08***

(0.10)
5.20 28.51 -23.30***

(0.13)
Cook with 
Parafin

0.62 1.81 -1.18***
(0.03)

0.39 0.30 0.08***
(0.01)

Water, piped 0.21 2.14 -1.93***
(0.03)

0.28 2.58 -2.30***
(0.04)

Waged income 6.29 28.18 -21.89***
(0.13)

13.28 6.93 6.35***
(0.10)

Proximity to 
grainmill

18.15 20.86 -2.71***
(0.04)

0.00 0.00 -0.00
(0.00)

Schooling 77.75 84.96 -7.21***
(0.08)

83.74 86.98 -3.24***
(0.05)

Cook with 
Electricity

0.02 2.28 -2.25***
(0.03)

0.02 3.73 -3.71***
(0.04)

Radio 6.08 9.79 -3.71***
(0.03)

9.56 13.35 -3.79***
(0.03)

Bicycle 3.13 5.31 -2.19***
(0.02)

6.18 7.59 -1.41***
(0.03)

Plough 7.50 2.88 4.61***
(0.05)

10.55 2.80 7.75***
(0.03)

Cattle 8.64 2.67 5.97***
(0.04)

10.93 3.08 7.85***
(0.04)

Goat 8.23 1.53 6.69***
(0.04)

11.36 2.67 8.69***
(0.05)

Scotchcart 2.06 1.62 2.56***
(0.04)

4.95 1.65 3.30***
(0.03)

Wheelbarrow 4.12 1.56 2.56***
(0.04)

8.50 2.47 6.02***
(0.05)

Observations 22,623 7,908 22,623 7,908
Source: Cottco (2009) & Central Statistics Office (1997, 200.5).
' Communal cotton farmers located greater than 10km from commercially farmed land. 
^ Communal cotton farmers located less that 10km from commercially farmed land. 
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.
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Table 3.4 shows that treated communal farmers have less hectarage un

der cotton than control farmers, providing evidence that proximate communal 

farmers were not directly affected by the recent land reform, for example, by 

acquiring more land. Lower cotton-hectarage for treated groups likely reflects 

the high population densities in more fertile areas of the country, for example, 

those typically farmed by commercial farmers in Mashonaland. This reason

ing acquires more weight given that the difference is not affected by the land 

redistribution policy.^^

Table 3.4; Communal Farm Cotton Hectarage: by Proximity to Indigenous, 
Non-Indigenous Commercial Farms (Mean Differences, ha)

Farmer Type
ControP Treated^

Mean Obs. Mean Obs. Mean Diff.
Communal farms, ha 2.89 22,623 2.33 7,908 0.55***

(0.11)
Indigenous, ha 2.87 24,359 2.25® 6,172 0.61***

(0.12)
Non-Indigenous, ha 2.88 22,750 2.32® 7,781 0.55***

(0.11)
Source: Cottco (2009) & Farm Valuation Data (2010).
^ Communal cotton farmers located greater than 10km from commercially farmed land. 
^ Communal cotton farmers located less that 10km from commercially farmed land.
^ Seen in Table B.2 the mean difference between these figures is not significant. 
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.

Hectarage may be inversely related to productivity (Carter, 1984). In order 

to control for this in the main results I proxy seed use for hectarage under 

cotton.Table 3.5 shows the high correlation between seed use and hectarage, 

at least up to 10 hectares, which accounts for over 99% of the sample.

Within the ‘detailed sub-group’ (200 farmers), comparisons can be made 

between those farmers who receive assistance (in the form of transportation of 

inputs) from other farmers and those who do not access this additional support. 

Table 3.6 shows that assisted farmers are, on average, worse off on available 

parameters than those farmers who do not receive assistance from secondary 

communal farmers in their communities. Here, assisted farmers achieve lower 

yields and lower employment, on average. Similarly these assisted farmers utilise
^^Table B.2, in Appendix B.5, shows that treated farmers are relatively closer to non- 

indigenously redistributed commercial land than farms that continue to be farmed by indige
nous commercial farmers. This is expected to bias the estimation results downwards as farmer 
access to network effects is a function of distance to commercial land.

^^As hectarage forms part of the dependent productivity measure a proxy is required here.
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Table 3.5; Communal Farmer Seed Use, by Hectarage (Me,an Differences, kg)

Hectarage Proportion Obs. Mean Seed Use Mean Difference

lha 16.35 4,993 15.39

>lha & <=2ha 47.25 14,426 21,11 -5.72***
(0.21)

>2ha & <=5ha 31.38 9,581 24.79 -3.68***
(0.19)

>5ha & <=10ha 4,65 1,420 27.21 -2.43***
(0.46)

>10ha 0.37 111 29.36 -2.05
(1.80)

Total 100 30,531 21.64
Source: Cottco (2009).
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.

less seed, fertiliser, herbicide and other inputs (indicating they have access to 

less Cottco credit than the comparison group) and their land is lower, drier and 

further from roads, gins, trained farmers, goldclass/large/commercial farmers 

than unassisted farmers. They do, however, have better soil quality and access 

to paraffin as a cooking fuel than their unassisted counterparts. Recalling Ta

ble 3.3 it can be noted that paraffin access may be a good proxy for access to 

network effects as paraffin is vulnerable to disruption of localised distribution 

channels.These descriptive statistics indicate that identification may be dif

ficult for the robustness test utilising the detailed sub-group data, especially if 

more vulnerable and/or lower quality farmers are more likely to avail of local 

assistance with input transportation than more productive farmers as may be 

expected given the descriptive statistics.

Finally, Tables 3.7, 3.8 and 3.9 report summary statistics and expected re

gression coefficient signs for the primary sample, survey outcome data and de

tailed sub-sample, respectively.

3.5.2 Main results

Table 3.10 provides empirical motivation for the regression results that fol

low. Column (1) indicates that having controlled for observed differences be

tween them, proximity to commercially farmed land is a significant explana-

^^Table B.3, in Appendix B,5, compares characteristics of the detailed sub-group with the 
full sample.
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Table 3.6: Farm/er Characteristics: Assisted and Unassisted Farmers: - Detailed
Sub-Sample (Mean Differences )

Variables Unassisted Farmers Assisted Farmers Mean Diff.
Outcome Variables

Yield per ha, kg 537.29 365.81 171.47***
(55.58)

Paraffin, % 0.56 0.79 0.22**
(0.12)

Employment, % 15.22 11.81 3.41**
(1.95)

Farm Input Characteristics
Seed, kg 12.64 4.21 8.42***

(1.25)
Fertiliser, % 78.57 52.94 25.63***

(6.51)
Herbicide, % 16.33 0.00 16.33***

(3.68)
Other inputs, % 36.73 4.90 31.83***

(5.27)
Environmental Characteristics

Altitude, m 922.26 797.76 124.50***
(47.34)

Rainfall (annual average), mm 841.67 829.38 12.29**
(6.85)

Soil quality (1-7) 1.04 1.00 0.04**
(0.02)

Proximity
Road proximity, km 1.69 3.45 -1.76***

(0.35)
Gin proximity, km 24.21 24.54 0.32

(3.51)
Trained farmer proximity, km 14.12 18.62 -4.50***

(1.82)
Seed farmer, % 47.31 12.94 34.37***

(6.47)
Goldclass farmer, km 1.43 3.21 -1.77***

(0.51)
Large farmer , km 10.64 14.55 -3.91***

(1.58)
Indigenous, km 14.00 18.28 -4.28**

(1.95)
Non-Indigenous, km 9.37 12.63 -3.26**

(1.69)
Observations 92 86
Source: Cottco (2009), Cotton Training Centre (2009), Quton (2009), Fischer et al. (2008), 
Matsuura and Willmott (2009), Hijmans et al. (2005) & Farm Valuation Data (2010). 
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.
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Table 3.7: Summary Statistics: Farm/er Characteristics (Communal Farmers)

Variable Obs. Mean Std.
Dev.

Min. Max. Expected
Sign

Hectares, ha 30,531 2.74 8.66 1.00 800.00
Total yield, kg 30,531 647.96 823.60 10.00 20190.00
Yield per ha, kg 30,531 258.40 269.25 0.08 7490.00
Fertiliser, kg 30,531 36.63 50.21 0.00 750.00 (+)
Seed, kg 30,531 21.64 14.42 0.00 130.00 (+/-)

Soil quality (1-7) 30,531 1.49 0.60 1.00 3.00 (-)
Rainfall (annual average), mm 30531 770.90 64.11 627.00 970.00 {+)
Rainfall (2007), mm 30,531 832.88 50.75 644.90 927.40 (+)
Rainfall (2008), mm 30,531 760.12 64.25 541.10 863.00 (+)
Altitude, m 30,531 713.63 293.37 342.00 1505.00 (+)

Road proximity, km 30,531 3.70 4.49 0.00 34.20 (+)
Gin proximity, km 30,531 49.55 34.14 0.00 153.05 (-)
Trained farmer proximity, km 30,531 20.00 13.95 0.00 62.54 (-)
Seed farmer, % 30,531 3.04 17.16 0.00 100.00 (+)
Goldclass farmer, % 30,531 7.91 27.00 0.00 100.00 (-)
Large farmer, % 30,531 0.36 6.02 0.00 100.00 (-)
Year Dummy, % 30,531 48.06 49.96 0.00 100.00 (-)
Regional Dummy, % 30,531 48.41 49.98 0.00 100.00 (-)

Indigenous farmer, km 30,531 31.02 21.91 2.41 114.17 (-)
Non-indigenous farmer, km 30,531 25.07 17.03 2.41 78.86 (-)

Source: Cottco (2009), Cotton Training Centre (2009), Quton (2009), Fischer et al. (2008), 
Matsuura and Willmott (2009), Hijmans et al. (2005) &: Farm Valuation Data (2010).

Table 3.8: Summary Statistics: Survey Data (%)

Variable Obs. Mean Std. Dev. Min. Max.
Employment, 1995 30,531 31.04 8.64 9.82 54.64
Employment, 2001 30,531 11.24 14.50 0.00 53.82
Piped water, 1995 30,531 0.71 2.67 0.00 18.67
Piped water, 2001 30,531 0.88 3.05 0.00 20.77
Waged income, 1995 30,531 10.59 15.68 0.00 48.63
Waged income, 2001 30,531 11.96 13.96 0.00 50.00
Schooling, 1995 30,531 79.62 6.83 67.90 94.93
Schooling, 2001 30,531 84.58 4.17 70.85 97.76
Cattle 1995 30,531 7.09 4.08 0.00 15.31
Cattle 2001 30,531 8.90 4.66 0.00 17.02
Source: Cottco (2009) & Central Statistics Office (1997, 2005).
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Table 3.9: Summary Statistics: Detailed Sub-Sample

Variable Obs. Mean Std.
Dev.

Min. Max. Expected
Sign

Hectares, ha 166 4.59 4.73 1.00 35.00
Yield per ha, kg 157 455.38 357.25 5.00 1505.00

Receives assistance, % 200 65.00 47.82 0.00 100.00 (+)
Collects own inputs, % 192 47.40 50.06 0.00 100.00 (+)
Number of assisting farmers 132 1.23 0.44 1.00 3.00 (+)
Average distance to Seedholder, km 132 25.75 40.34 0.00 143.16 (-)
Asset ownership, % 200 33.50 47.32 0.00 100.00 (+)
Seed, kg 189 8.27 9.57 1.00 80,00 (+)
Fertiliser, % 200 65.50 47.66 0.00 100.00 (+)
Compound (fertiliser), kg 78 11.62 12.93 1.00 60.00 (+)
Ammonium nitrate(fertiliser), kg 126 5.55 8.85 1.00 56.00 (+)
Other inputs,^ % 200 20.50 40.47 0.00 100.00 (+)
Insecticide, % 200 94.00 23.81 0.00 100.00 {+)
Marshal(insecticide), kg 89 5.65 8.12 1.00 62.00 (+)
Larvin(insecticide), kg 76 6.82 9.18 1.00 70.00 (+)
Herbicide, % 200 8.00 27.20 0.00 100.00 (+)
Magnum(herbicide), kg 15 2.87 2.33 1.00 8.00 (+)
Source: Cottco (2009).
^ Dummy variable taking the value 1 when a farmer uses insecticide and/or herbicide.

tory variable for productivity (defined here as yield per hectare). When the 

sample is divided into communal farmers associated with indigenous and non- 

indigenous commercial farms, proximity to non-indigenous farms is unable to 

explain productivity differences between communal farmers, whilst proximity to 

indigenously-farmed land is positively related to agricultural productivity gains. 

This motivates the chajrter’s identification strategy: the type of commercial 

land to which cotton farmers are proximate to is of importance to productivity 

outcomes once redistribution has been carried out. This is attributed to net

work effects, suggesting that removal of commercial farmers has occurred to the 

detriment of communal cotton productivity. Other control variables have the 

expected signs and significance.^^

Table 3.11 contains the chapter’s primary results. The initial specification 

(Column (1)) shows that without controlling for environmental or farm char

acteristics distance to commercial land, land reform and their interaction are 

all important for determining cotton-farming productivity. The signs on these 

coefficients conform to a priori expectations: distance negatively affects pro

ductivity for communal farmers associated with indigenous commercial farm-

Rainfall has been excluded as it seldom enters the regression results significantly.
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Table 3.10: Empirical Motivation

Yield per ha (1) (2) (3)
Treated^, (D) 29.72*** 58.06*** 8.02

(6.56) (20.69) (7.84)
Fertiliser, kg 0.70*** 0.95*** 0.59***

(0.04) (0.11) (0.05)
Seed, kg 0.22** -0.06 0.39***

(0.11) (0.27) (0.13)
Altitude, m -0.01 -0.36*** 0.02*

(0.01) (0.09) (0.01)
Soil quality (1-7) -13,05** -57.26*** -5.35

(5.38) (17.35) (5.94)
Roads, km 2 27*** 2.35* 1 7Q***

(0.33) (1.38) (0.35)
Gins, km -0.16** -0.67 -0.21***

(0.07) (0.52) (0.08)
Trained farmer, km -0.30** -3.53*** 0.14

(0.13) (0.95) (0,14)
Seed farmer, (D) 117.40*** 30.65 148.76***

(13.98) (24.07) (20.27)
Goldclass, (D) 104,30*** 257.56*** 92.91***

(7.94) (45.5) (8.28)
Large farmer, (D) -179.97*** -449.85*** -169.61***

(17.49) (42.40) (17,87)
Year, (D) -50.35*** -55.54*** -51.13***

(3,06) (7.99) (3.38)
Region, (D) 42.38*** 55,81*** 57.33***

(4.65) (13.98) (5.39)
Constant 245.45*** 672.02*** 202.02***

(11.09) (98.55) (12.07)

Observations
R=
Specification

30,531
0.062
All

Observations

5,172
0.076

Communal Farmers
Assoc, with

Indig. Farmers

24,237
0.058

Communal Farmers
Assoc, with 

Non-Indig. Farmers

^Where ‘Treated’=Communal farmers within 10km of commercial farms, 
‘Untreated’=Communal farmers further than 10km from commercial farms. 
Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.
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ers, redistribution is negative for all treated farmers and the interaction effect 

is positive. These primary results survive the introduction of environmental, 

farm-level, year and region controls (Column (2)). Relative proximity of com

munal land to other locations of interest (trained farmers) is controlled for in 

Column (3), as well as observed quality characteristics (seed growers, goldclass 

and large farmers) of communal farmers.

This baseline specification (Column (3)), shows the expected signs on the dis

tance, redistribution and interaction variables. Thus, distance from commercial 

land has a negative effect on productivity for communal farmers associated with 

indigenous commercial farms whilst redistribution has a negative productivity 

effect on those close to redistributed land (on disruption of the network effects of 

interest). The redistribution effect is larger than the distance effect: it is worse 

for cotton productivity to be close to a redistributed (non-indigenous) commer

cial farm than to be far away from non-redistributed land (indigenously farmed 

land). The interaction effect (average treatment effect) is positive: those com

munal farmers isolated from commercially farmed land have fared better than 

those relatively closer as a result of the redistribution. The redistribution effect 

is large relative to average yield per hectare (258kg/ha, seen in Table 3.7).

T-tests in Table 3.12 indicate that the overall effect of redistribution for 

proximate farmers (average treatment effect on the treated) is negative (due 
mainly to the wider economic collapse) and confirm that distance does not 

matter for productivity post-redistribution (average treatment on the controls).

The farm-level control variables have the predicted signs and are signifi

cant. Fertiliser and seed inputs^^ are positively associated with productivity, 

as is rainfall and soil quality^® (with a large coefficient relative to the other 

environmental and agricultural control variables).

The roads proximity variable is consistently positive. Insofar as violence 

or the threat thereof often accompanies redistribution of commercial land and 

may spill over into adjoining communal land, this may reflect the effect of po

litical violence on cotton productivity rather than the effect of access to roads 

themselves (which would enter with an expected negative sign here). Further,

^^Increased seed usage is correlated with increased land holdings (Table 3.5), at least up to 
10 hectares. Thus, seed here proxies for relative land holdings among communal farmers.

construction, soil quality deteriorates as the size of this (categorical) variable increases.



88 CHAPTER 3. NETWORK EFFECTS

?3 O

O •o O Cn 
CO C5

o
o

03
o'

O

a
V

PS
0

D
*

PS

O’

o'

O to 05 
V 10 •- 
ir *

to

CO

o
to ♦

oiu cnp
• « rn V “O V • • • • /',«i b Jo ^ ^

•
I-* CO 5

O C£> '05 * 3

>fc>.
; ^ CO :

'? to^ t005

1^0 yiS 05 05 coco LX'
*00^05 *co

05 y to • -j •, p 05
§ ® ^ s 1 5 S

^ ^o^to 
5j^ oio cny 00 00 oc
‘to coP loj^ bb bb bP ''-‘■Cn

po po pb pco 
bb bb bP bP

p p o b c:5 y
b b P b lit

O o op O b O i

■ Oi w ;_, 05 1^

-J o 
o *

5 9
, to

^ K i .p c

9 b

9 b
b 00 
o *

. 3 «> ®

P bcx> to

S •‘^ S 01

s ^“ o

O Ji.
^ ■* 
05 * ?? a>

rT

CO

I?o



3.5. EMPIRICAL RESULTS 89

Table 3.12: T-tests on Coefficients of Interest: Main Regression Results

T-test Accept/Reject
D = D*R F(l, 3L637) 0.57 Prob > F 0.45 

R = D*R F(], 31.637) 26.72 Prob > F 0.00

non-indigenous land (the focus of the political violence) is significantly closer 

to roads than indigenous land,^^ indicating that redistribution may have been 

largely opportunistic and thus facilitated by road proximity. The region dummy 

(taking the value 1 in northern Muzarabani and 0 in the Bindura and Glendale 

areas) may reflect reduced political violence in the north of the country where 
there are few urban areas and indeed few commercial farms, another control for 

unrest in the province.

Relative proximity to gins as well as NGO-trained farmers is positively re

lated to productivity. Identifying as a goldclass and/or a seed-cotton grower is 
large, positive and significant for productivity. This informs one of the robust- 

ne.ss specifications to follow. Further having 10 or more hectares under cotton 

negatively affects productivity. This is most likely to occur as larger communal 
farmers face binding credit and other resource constraints with increased land 

access. Last, the year dummy (taking the value 0 in 2008 and 1 in 2009) may 

pick up the deteriorating economic and political conditions in the country, espe

cially hyperinflation which accelerated dramatically between the 2008 and 2009 

seasons (Chapter 2).

Column (4) in Table 3.11 clusters the standard errors by ‘group’, a function 

of how farmers are organised within the Cottco credit-input structure. Farmers 

wishing to avail of Cottco’s credit-input scheme are required to form groups with 

other cotton farmers in order to access credit. Although credit is disbursed at 

the individual farmer level, the group structure allows an extra level of credit 

repayment control by Cottco. If one person in the group is unable to repay 

the company satisfactorily, credit will be withheld from the entire group in the 

following year. The groups are primarily then a function of location. The results 

survive, with some increase in the size of the standard errors.

The data on cotton inputs and outputs comprises information for the 2008

'As seen in Table 3.2.
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and 2009 agricultural seasons. Separating these two sub-samples, columns (5) 

and (6) respectively, sees a change in the size of the coefficients on distance, 

redistribution and the interaction term. This indicates a slight weakening of 

the negative effect of redistribution over time.

Last, column (7) shows results for the reduced sample: here those farmers 

equidistant from commercial land (within a 25km radius) are excluded from 

the regression to test for robustness on the construction of the difference-in

difference specification. Coefficient signs are maintained but there is some loss 

of significance for the soil quality and trained farmer controls. That the main 

results survive indicates these ‘marginal’ farmers are not driving the identifi

cation of tlie netv/ork effects of interest. The coefficients on soil quality and 

trained farmers lose their significance in columns (4) ,(6) and (7). This may be 

due to lack of variation in these variables, as discussed previously regarding soil 

quality in particular (see Figure 3.3).

3.5.3 Discussion of Results: Robustness Tests

The primarj' identification and sample are then augmented with additional data. 

Alternate outcome variables and details of a training scheme provide pre- and 

post-redistribution data and are used to test the validity of the identification 

strategy. Nearest-neighbour matching examines the robustness of the primary 

results to non-linear controls. Alternate specifications allow several possible 

mechanisms to be illuminated through which the network effects of interest 

may operate. Details on linkages between farmers tests the importance of ac

cess to transportation and therefore timely delivery of inputs to farmers. Data 

on communal farmer proximity to identified high-quality communal farmers fa

cilitates testing of the relative importance of land ownership structures and 

farmer-quality to agricultural outcomes via network effects.

First, the validity of the primary identification strategy is examined using 

alternate outcome variables from the Zimbabwean CSO. The specification in 

Table 3.13 substitutes Income Consumption and Expenditure Survey (ICES) 

outcome variables for yield per hectare and allows for explicit examination of 

pre- and post-redistribution effects.^® As effects on agricultural productivity

“The number of observations increases to 66.174 from the baseline specification of 31,653 as
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are the primary concern of the chapter, controls related to this productivity are

maintained here. The results, based on alternate outcome variables, broadly

confirm the chapter's main conclusions.

Table 3.13: Robustness: Alternate Outcome Variables (Survey Data)

Dependent Variable
(1)

Employment
(2)

Piped
Water

(3)
Waged
Income

(4)
Schooling

(5)
Cattle

Distance, km -0.60*** -0.15*** -1.26*** -0.16*** 0.28***
(0.01) (0.00) (0,02) (0.01) (0.00)

Redistribution, (D) -26.02*** -1.45*** -21.45*** 3.77*** 6.02***
(0.18) (0.05) (0.20) (0.07) (0.05)

D*R 0.60*** 0.16*** 1.32*** -0.02*** -0.31***
(0.01) (0.00) (0.01) (0.01) (0.00)

Fertiliser, kg -0.00*** 0.00*** -0.01*** 0.01*** -0.00***
(0.00) (0.00) (0.00) (0.00) (0.00)

Seed, kg 0.05*** -0.00** 0.07*** 0.00 -0.01***
(0.00) (0.00) (0,00) (0.00) (0.00)

Altitude, ni 0.02*** 0.00*** 0.02*** 0.00*** -0.01***
(0.00) (0,00) (0.00) (0.00) (0.00)

Soil quality (1-7) -3.15*** -1.32*** -2.14*** 2.29*** 1.99***
(0.13) (0.04) (0.14) (0.05) (0.04)

Roads, km 0.02** -0.01*** 0.12*** -0.04*** -0.05***
(0.01) (0.00) (0.01) (0.00) (0.00)

Gins, km -0.14*** -0.04*** -0.18*** 0.04*** 0.07***
(0.00) (0.00) (0.00) (0.00) (0.00)

Trained farmer, km 0.16*** -0.00*** 0.18*** 0.09*** -0.01***
(0.00) (0.00) (0.00) (0.00) (0.00)

Seed grower, (D) 0.13 2.51*** -1.55*** 3.24*** -0.95***
(0.24) (0.07) (0.26) (0.10) (0.07)

Goldclass, (D) 3.91*** 1.28*** 3.28*** 0.04 -0.70***
(0.17) (0.05) (0.19) (0.07) (0.05)

Large farmer, (D) 0.40 -0.21 0.41 -0.96*** 0.03
(0.70) (0.21) (0.77) (0.29) (0.22)

Year, (D) 1.29*** 0.21*** 1.12*** 0.12*** -0.36***
(0.07) (0.02) (0.08) (0.03) (0.02)

Region, (D) 0.55*** -2.11*** 3.30*** -0.91*** -0.52***
(0.11) (0.03) (0.12) (0.05) (0.03)

Constant 25.09*** 4.68*** 17.01*** 79.80*** 5.11***
(0.32) (0.10) (0.35) (0.13) (0.10)

Observations
R2

66,174
0.59

66,174
0.21

66,174
0,45

66,174
0.32

66,174
0.58

Robust standard errors iin parentheses *** p<0.01, ** p<0.05, * p<0.1.

survey outcome variables are available for all farmers (at the enumeration area level) whereas 
nearly 30,000 farmers do not record cotton output in the Cottco data and are therefore 
excluded from the baseline estimation.
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For example, outcome variables measuring employment (column (1)), access 

to piped water (column (2)) and proportion of people receiving waged income 

(column (3)), reflect the baseline results on the difference-in-difference variables 

of interest, although there is some loss of sign and significance for the control 

variables. The latter is to be expected as the explanatory variables are con

structed primarily to control for agricultural productivity drivers, rather than 

survey outcome covariates, in most cases. T-tests comparing coefficient sizes, 

shown in Table 3.14, do not reject the a priori signs and relative sizes of the 

coefficients of interest between the main results and this alternate specification.

Table 3.14: T-tests on Coefficients of Interest: Survev Outcome Results

T-test Accept/Reject
D = D*R

Employment F(l, 66,158) 0.03 Prob > F 0.86
Piped Water rh, 66.158) 119.86 Prob > F 0.00
Waged Income FU, 66,158) 131.76 Prob > F 0.00

R = D*R
Employment F(l, 66,158) 20,133.08 Prob > F 0.00
Piped Water F(l, 66,158) 790.08 Prob > F 0.00
Waged Income F(l, 66,158) 12,253.54 Prob > F 0.00

Where the regression results are inconsistent with the primary hypothesis 

the following can be noted. First, the positive redi,stribution effect on schooling 

may reflect the large increase (seen in Table 3.3) in the proportion of people 

with at least basic schooling that occurred between the 1995 and 2001 rounds 

of the household survey.^® Similar reasoning is used to explain the results using 

cattle ownership as the dependent variable (column (5)) for the positive effect 

of redistribution. Second, the positive effect of distance in (5) may reflect an 

artefact of communal farming practice in Zimbabwe, that is over-accumulation 

of cattle relative to sustainable grazing resources. In Zimbabwe cattle represent 

one of the few assets in communal farming communities that can be used as 

collateral to raise private credit. Cattle ownership is thus one of the few ways 

communal farmers have in order to achieve investment in their farms.
^®For example, Dore et al. (2008) notes the deterioration in social outcomes that has oc- 

curred since 2001 is concurrent with wider economic, social and political decline, especially in 
rural areas with regards to educational outcomes. Thus, “...poverty took on an increasingly 
rural...face” (Dore et ah, 2008, p.l7).

‘^^Rukuni (1994, p.41) notes that ‘(l)evels of private investment into immovable assets in the
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Table 3.15 substitutes ‘distance from areas containing NGO-trained farmers’ 

for ‘distance from commercial land’ as the treatment. The redistribution indi

cator takes the value 1 for those cotton farmers relatively close to NGO-trained 

farmers from 2000 onwards, and 0 otherwise, thereby utilising pre- and post

redistribution data explicitly. Column (2) is the specification of interest here. 

When the full sample^^ of cotton farmers is used, the difference-in-difference 

identification design reflects the positive effects that proximity to trained com

munal farmers has on farm level productivity. The coefficient on this alternate 

distance measure is significant, if smaller in size, to the effect of distance (to 

commercial farms) in the main results. Redistribution remains negative and 

large for productivity, suggesting that redistribution and the attendant eco

nomic decline disrupted post-training support structures for those communities 

proximate to trained communal farmers. This further validates the chapter’s 

preferred identification strategy as well as providing evidence that, in the ab

sence of commercial farms, remaining communal farming communities may be 

able to replicate the network effects of interest over time. Discussion of the 

CTC in Section 3.3 supports this interpretation. Specifically, this mechanism 

indicates the importance of pest reduction on cotton productivity, as evidenced 

by the emphasis placed on pest reduction during the CTC training and the 
positive local spillover effects that are generated on wider dissemination of this 

knowledge. Whilst commercial farmers in Mashonaland Central grow a variety 

of crops tobacco has particular importance as an export crop. As tobacco re

quires high pesticide inputs the associated localised pest reduction may inform 

one of the commercial farmer network effects that characterises the relationship 

of primary interest here.'^^

T-te.sts comparing coefficient sizes, .shown in Table 3.16. do not reject the 

a priori signs and relative sizes of the coefficients of interest between the main 

results and this alternate specification.

Table 3.17 shows the primary linear estimation strategy altered to allow for 

non-linear relationships between covariates and the dependent variable. This al

lows for heterogeneity of the treatment effects. The nearest neighbour matching

(c)ommunal (a)reas is minimal, while that into movable assets like livestock has been large.’
'*^The full sample comprises 47,000 observations, across both Mashonaland Central and 

East.
■^^See Appendix B,6 for further information.
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Table 3.15: Robustness: Proximity to NGO-Trained Farmers

Yield per ha (1) (2) (3) (4)
Distance, km -0.02 -0.29*** -0.20** -0.15

(0.13) (0.09) (0.10) (0.10)
Redistribution, (D) -39.75** -122.61

(19.02) (167.54)
D*R 1.28** 6.52 -1.65

(0.62) (9.14) (2.78)
Fertiliser, kg 0.66*** 0.71*** 0.72*** 0.72***

(0.03) (0.03) (0.03) (0.03)
Seed, kg 0.25** 0.20** 0.18* 0.20**

(0.11) (0.10) (0.10) (0.10)
Altitude, m 0.03** 0.03*** 0.04*** 0.04***

(0.01) (0.01) (0.01) (0,01)
Soil quality (1-7) -22.57*** 1.31 -0.44 -3.49

(5.50) (4.08) (4.02) (4.20)
Roads, km \ 49*** 1,44*** 1 44*** 1.46***

(0.38) (0.28) (0.32) (0.32)
Gins, km -0.36*** -0.37*** -0.36*** -0.38***

(0.08) (0.06) (0.07) (0.07)
Seed grower, (D) 117.03*** 85.36*** 96.32*** 118.57***

(9.41) (8.41) (7.09) (8.25)
Goldclass, (D) 104.55*** 103.13*** 100.49*** 95.31***

(5.96) (6.96) (5.46) (5.53)
Large farmers, (D) -179.61*** -173.11*** -179.87*** -186.97***

(25.07) (14.43) (21.56) (22.28)
Year, (D) -51.61*** -55.10*** -54.82*** -54.56***

(3.09) (2.56) (2.71) (2.76)
Region, (D) 48.06*** 38.13*** 39.45*** 40.29***

(4.72) (3.56) (3.92) (4.00)
Constant 281.13*** 216.96*** 243.21*** 243.27***

(18.55) (18.48) (20.80) (21.36)

Observations 30,531 47,000 40,143 38,285
R^ 0.06 0.06 0.06 0.06
Specification Baseline Full Mash Non-Resettled

Sample Sample Central Only

Robust standard errors in parentheses *** p<0.01. ** p<0.05, * :p<0.1.

Table 3.16: T-tests on CoefRcients of Interest: Trained Farmer Results

T-test Accept/Reject

D = D*R F(l, 46,973) 0.03 Prob > F 0.86

R = D*R F(l, 46,973) 8.98 Prob > F 0.00
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(NNM) estimator, proposed by Abadie and Imbens (2006), is used. This non- 

parametric approach bypasses the difficulties associated with propensity-score 

matching, especially balancedness on an a priori set of observables and the 

validity of bootstrapped standard errors.'*^ Thus, columns (1) and (2) inves

tigate the effect of distance on communal farmers. Column (1) confirms the 

main results that distance {d = 1) is negative for productivity; this conforms 

to the expectations on pi previously. Column (2) indicates that, when utilising 

matching techniques, distance from commercial land may still be negative for 

productivity although the size of the coefficient has more than halved. This 

confirms conclusions from the primary analysis, namely of a reduced distance 

effect due to the reduced network effects now available to near-by communal 

farmers, this significant effect is driven by the economy wide contraction evi

dent post-redistribution in the country. Columns (3) and (4) show results for 

the effect of redistribution explicitly. Column (3) shows a negative effect for 

communal farmers close to commercial land when comparing those associated 

with indigenous to those associated with non-indigeiious commercial farms. Re

distribution is negative for productivity as pro-productivity network effects are 

removed, conforming to the expectations on f32 previously. Column (4) shows 

that distant communal farmers benefit, at the margin, on redistribution. This is 

in contrast to distant communal farmers associated with indigenous commercial 

farms. The combined effects illustrated by columns (2) and (4) go some way to 

replicating the expected sign on described previously. However, the empirical 

limitations of the matching technique employed here do not allow this effect to 

be examined definitively here.

An examination of detailed information available for 200 farmers within 

the larger sample of communal cotton farmers allows me to control for identi

fied linkages between farmers receiving and providing assistance. Linkages here 

proxy for the timely delivery of agricultural inputs. Estimation results confirm 

that this timely delivery mechanism is important for cotton productivity, es

pecially for ‘weaker’ farmers. This is a revealed mechanism through which the 

chapter’s main network effects operate.

“^^The matching is carried out using four specifications allowing investigation of the rela- 
tionships of interest. This is necessary as available estimators do not allow for interaction 
terms explicitly.
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Table 3.17: Robustness: Matching Estimator

Yield per ha (1) (2) (3) (4)
Treated^ communal farmers -71.27 -29.89 -47.72 126.54

(9.11)*** (10.52)*** (10.53)*** (20.84)***
Observations 8795 7902 12874 1357
Matches 2 2 2 2
Specification r = 0; r = 1; r = 0,l; r = 0,l;

d = 0,1 d = 0,1 d = 0 d= 1
'‘Treatment’ here refers to distance (as is standard in the chapter) for columns (1) (2);
whereas in columns (3) & (4) treatment refers to redistribution. This is in order to examine 
the effects of both where interaction effects cannot be included with the nearest-neighbour 
estimator available. Note similar controls to those employed in the primary specifications are 
used here. Common support is established prior to each matching exercise by refining the 
sample after running logit regressions on treated/untreated sub-samples.
Robust standard errors in parentheses *** p<0.01, ** p<0.05, p<0.1.

Table 3.18: Robustness: Detailed Sub-Sample (Identification Issue)

Dependent Variable
(1)

Yield 
per ha

(2)
Paraffin

(3)
Cattle

(4)
Yield 
per ha

(5)
Paraffin

(6)
Cattle

Average distance to 
named Seedholder, km 
Average distance 
to Seedholder, km

-2.05***
(0.52)

-0.01***
(0.00)

-0.02*
(0.01)

-2.23***
(0.55)

-0.01***
(0.00)

-0.01
(0.01)

Constant 407.84*** 0.94*** 8.68*** 501.55*** 0.89*** 7.07***
(36.15) (0.10) (0.35) (31.83) (0.07) (0.38)

Observations 95 112 112 157 178 178
R2 0.08 0.22 0.03 0.04 0.17 0.00

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.

Table 3.18 confirms that distance from ‘seed-holder' farmers (identified as 

providing transportation of inputs to other farmers) is negatively associated 

with cotton productivity, access to cooking fuel and asset levels. Distance from 

named seed-holders is augmented with distance from the closest seed-holder in 

the area for columns (4), (5) and (6). Some significance is lost, though the 

results hold overall.

Table 3.19 controls for agricultural inputs as well as environmental condi

tions, which prove weaker (lack of significance although correct signs are main

tained) explanatory variables than in the main analysis despite more detailed 

information being available. This is due in part to the low sample size. Table 

3.19 does however indicate consistency with earlier results regarding signs on the 

variables of interest, distance from seed-holders (negative) and a dummy vari-
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able indicating when farmers receive assistance from others (positive) although 

this is not significant for specification (6).

Table 3.20 reproduces column (6) in Table 3.19 for two alternate dependent 

variables, access to paraffin as cooking fuel and cattle ownership. Although 

some of the control variables are compromised here with regards to sign,'^'* the 

significant controls consistently display the expected signs and, importantly, the 

dummy variable indicating farms that rely solely on input transportation from 

proximate seed-holders is significant and positive for both access to paraffin and 

cattle ownership.

Finally, as seen in the main results, communal cotton farmers belonging to 

the groups of goldclass, large and seed-cotton growing farmers strongly predicts 

cotton productivity with coefficients some 2.5 times the size of the redistribution 

effect. These high quality farmers may also be proA’iding some localised spillover 

effects, mirroring the spillovers produced by commercial farmers. In order to 

test this, the baseline specification is augmented in Table 3.21 by adding gold- 

class, larger-scale^® and seed-growing communal cotton farmers to indigenous 

commercial farmers (column (1)), as well as each group separately (columns (2), 

(3) and (4) respectively), in setting up the difference-in-difference analysis. This 

augmentation tests whether unobserved characteristics shared by large and/or 

highly productive communal farmers explains localised productivity spillovers 

to communal farmers. If this is confirmed, high quality and/or larger farmers 

located relatively far away from commercial land, may provide social-learning 

effects in the absence of commercial farmers.

Table 3.21 indicates that this mechanism is not contributing to the results 

seen in the primary analysis in Table 3.11. Proximity to high quality farm

ers (column (2)) is not consistent with the network spillovers identified in the 

primary specification. These results imply that characteristics specific to com

mercial farmers are important for the effects found in Table 3.11. For example, 

access to significant credit, facilitating investment in human and physical capi

tal, may be important here. This access is predicated on the ownership structure

‘*‘*As the explanatory variables are constructed primarily to control for agricultural produc
tivity drivers, rather than ICES outcome covariates, it may be expected that some confounding 
of coefficients is possible.

‘'®I.e. farmers with over 10 hectares under cotton. This is where communal land holdings, 
including access to grazing, average 16 hectares across the country (Chavunduka, 1982, p.64).
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Table 3.20: Robustness: Detailed Sub-Sample (Alternate Outcome Variables)

(1) (2) (3)
Dependent Variable Yield per ha Paraffin Cattle
Average distance to Seedholder, km -1.36** -0.01*** -0.02**

(0.60) (0.00) (0.01)
Received assistance, (D) 9.47 0.39*** 1.49*

(58.62) (0.12) (0.78)
Fertiliser, (D) 55.31 0.95*** -2.80***

(56.55) (0.11) (0.73)
Seed, kg 3.89 0.00 -0.02

(3.05) (0.00) (0.04)
Soil quality (1-7) -218.13 -0.08 0.61

(136.72) (0.18) (1.95)
Goldclass, (D) 284.21*** -0.16 -1.40

(93.27) (0.17) (1.25)
Constant 540.46*** 0.10 8.49***

(147.77) (0.22) (2.05)

Observations 148 171 171
0.24 0.42 0.22

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.

of agricultural land.

It can be noted that the statistics are low (less than 0.1) for the following 

specifications: Tables 3.10, 3.11 and two of the robustness checks (Tables 3.15 

and 3.21). This indicates that important explanatory variables have not been 

controlled for in these specifications. If these are correlated with the indepen

dent variables this may be of concern. However, for the specifications utilising 

data from the detailed sub-group and alternate (survey) dependent variables, 

the value of R^ increases to 0.24 and 0.59 respectively. These specifications are 

altered only slightly from the primary specification and the sign and significance 

on the coefficients of interest are preserved with the larger value of R^. This 

indicates that the omitted variables may well be artefacts that are not strongly 

correlated with the independent variables included in the regressions here. Eur- 

ther information on the farmer’s characteristics and more detailed information 

regarding the ecology of the farmland itself may be useful here in future work 

(Neba et ah, 2010).

Overall, the estimated results described in this section provide clear iden

tification of the network effects of interest between commercial and communal 

farmers and validity for the primary identification strategy. Furthermore, the
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Table 3.21: Robustness: Goldclass, Large Farmers and Seed-Cotton Growing 
Farmers

Yield per ha (1) (2) (3) (4)
Distance, km 0,10 0.91* 0.48* 4.20

(0.28) (0.48) (0.25) (4.02)
Redistribution, (D) -2.39 -0.27 -1.52 35.04

(3.96) (4.21) (4.11) (27.71)
D*R 0.02 -0.82 -0.37 -4.03

(0.28) (0.51) (0.26) (4.05)
Fert, kg 0.59*** 0.58*** 0.65*** 0.66***

(0.03) (0.03) (0.03) (0.04)
Seed, kg 0.32*** 0.33*** 0.27*** 0.26**

(0.08) (0.08) (0.08) (0.12)
Altitude, ni 0.03*** 0.03*** 0.03*** 0.03***

(0.01) (0.01) (0.01) (0.01)
Soil quality (1-7) -9.69** -9.32** -9.69** -11.77**

(3.80) (4.08) (3.96) (5.33)
Road, km 1.60*** 2 42*** 1.28*** 1.79***

(0.24) (0.24) (0.24) (0.34)
Gins, km -0.25*** -0.28*** -0.34*** -0.36***

(0.05) (0.05) (0.05) (0.11)
Trained farmer, km -0.02 -0.06 -0.08 -0.07

(0.09) (0.09) (0.09) (0.13)
Seed grower, (D) 115.42*** 134.53***

(10.78) (11.38)
Goldclass, (D) 102.26*** 92.14***

(5.72) (7.90)
Large farmer, (D) -162.85*** -149.52***

(21.12) (19.22)
Year, (D) -51.08*** -49.88*** -49.10*** -49.15***

(2.22) (2.26) (2.26) (3.08)
Region, (D) 50.45*** 46.93*** 47.89*** 51.30***

(3.55) (3.66) (3.45) (4.78)
Constant 215.70*** 220.38*** 219.95*** 178.46***

(7.98) (8,25) (7.94) (29.03)

Observations
R^
Specification

51,720
0.03

Goldclass, 
Large &

Seed Growers

51,831
0.04

Goldclass

56,654
0.06

Large
Farmers

28,207
0.05
Seed

Growers

Robust standard errors :in parentheses *** p<0.01, ** p<0.05, * p<0.1.
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richness of the available secondary data describing alternate outcome variables 

as well as a detailed description of the overall structure of cotton production 

in the country strengthen the primary results and allow identification of some 

of the mechanisms through which these network effects may be operating. The 

estimation results, both linear and non-linear, show that communal farmers 

proximate to redistributed land have suffered significantly as a result of the dis

mantling of positive agricultural network effects that operate primarily between 

very large commercial farmers and small-scale communal farmers. On the other 

hand, assistance in timely transportation of agricultural inputs, as well as cotton 

training schemes may replace some of these positive spillovers for the communal 

cotton growing community in Zimbabwe.

A concern is that the identification of potential network effects may be con

founded by omitted variables bias. Where network effects have been substituted 

for alternate coping strategies in control areas, the observed effects would like

wise be confounded. This may result in a reduced ‘distance effect’. This would 

bias the chapter’s overall results downwards from the true effect under experi

mental conditions.

Selection bias on types of commercial farmers may also be of concern. First, 

differences between indigenous and non-indigenous commercial farmers may 

confound the identification power of the chapter’s results. Relatively little re

search has been formally carried out between or indeed within these groups. To 

the extent that both are located in similar geographic areas with similar access 

to private sector credit there is little to suggest that indigenous farmers differ 

significantly from their non-indigenous counterparts. Differences across observ

able characteristics are tested across these groups, and controlled for where 

found (see Table 3.2).

Further, those communal farmers located close to non-indigenous, redis

tributed land may have been affected differentially by the land reform process 

itself. If these farmers received more land,^'® their per-hectare productivity may 

decline as finite resources are spread over increased plot sizes. Similarly, where 

household labour is reduced as a result of redistribution, cotton productivity.

‘‘^Either as a direct result of the redistribution, where the household’s land holdings increase, 
or as an indirect result, where beneficiaries in the associated village receive land thus resulting 
in more land available for the remaining village households.
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which is particularly reliant on household labour, may be negatively affected. 

Testing for relative hectarage shows no difference between farmers close to redis

tributed land and those close to non-redistributed land (see Table 3.4). A proxy 

for farm size (seed usage) controls for the potential negative effect of increased 

farm size on prodnctivity (see Table B.2).

3.6 Conclusion

This chapter combines farm-level, geographic and survey data with information 

on land ownership structures both before and after recent land redistribution 

policies implemented in the country. The chapter is specifically concerned with 

communal farmers who have not (as yet) benefited from recent land redistribu

tion policies in Zimbabwe. The data are analysed to assess whether and to what 

extent communal farmer location, with respect to large scale commercial farms, 

affects cotton productivity, income, consumption or expenditure outcomes, as a 

result of social learning externalities and/or network effects between these two 

groups of farmers.

I find a negative effect on cotton productivity and some survey outcome 

variables for cotton farmers located close to recently redistributed commercial 

farms, when controlling for farm-level environmental characteristics as well as 

input use. This negative effect is found both when communal farmers are com

pared to those farmers near commercial land that has not been redistributed as 

well as those farmers located away from any commercial land. This supports the 

chapter’s main hypothesis; namely, that on average communal farmers benefit 

from localised network effects, based on proximity to large-scale commercially 

farmed land. Removal of these network effects has resulted in negative agri

cultural outcomes for proximate cotton farmers that can be identified over and 

above the wider-spread negative effects of the redistribution policy coinciding 

with generalised economic, political and social decline.

I carry out several robustness tests both to control for selection bias and to 

attempt to unco\'er mechanisms by which the network effects of interest may 

operate. First, examination of an NGO-led cotton training programme provides 

evidence for the existence of social learning amongst cotton growers. Second,
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the difference-in-difference results for income, consumption and expenditure out

comes indicate the importance of these network effects for a wider set of social 

and economic outcomes as well as explicitly accounting for the difference in out

come before and after the redistribution. This secondary difference-in-difference 

identification strategy goes some way to ruling out the possibility that selection 

bias on commercial farm types is driving the results. Subsequent specifications 

indicate that network effects are correlated with land ownership structures and 

farm size rather than simply with relative productivity of larger-scale farmers. 

Where land ownership structures predicate ability to leverage land in order to 

access private credit markets, this may be driving the results, rather than un

observables on commercial farmers potentially correlated with ethnicity. Lastly, 

examination of a detailed sub-sample of cotton farmers indicates that trans

portation of inputs for under-resourced farmers may be one channel through 

which the network effects identified may operate.

These revealed network effects mechanisms suggest that the network effects 

of interest may be replaced, over time, by existing communal farmer networks 
in the country.

The results have policy implications for land redistribution policies both 

within Zimbabwe and more broadly: support structures in agriculture are im

portant to productivity. The rich empirical analysis as well as anecdotal evi

dence suggest that access to machinery, skills and pesticide spillovers provided 

by commercial farmers (directly or indirectly) and otherwise unavailable to com

munal farming communities, is important. This adds to existing work on land 

reform in Zimbabwe, for example, Kinsey (2004) where the effects of land redis

tribution on the outcomes of resettled farmers are investigated.

The chapter’s rich dataset and robustness tests allow the mechanisms to be 

uncovered through which these support structures may be of particular impor

tance for agricultural productivity. For example, access to transportation of 

inputs appears to be crucial for cotton farmers in the country; similarly infor

mation spillovers, through cotton-training schemes, are also effective. Thus the 

chapter presents the first known formal evaluation of the CTC’s strategic man

date, namely, to train small numbers of farmers in cotton-growing communities 

and relying on the incentive to reduce the community-level pest-burden as the
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mechanism through which this training is transmitted beyond those receiving 

the training directly. I also uncover part of the reason for Cottco’s effectiveness 

in the provision of its credit input scheme, specifically, that the group-level im

plementation of the scheme provides incentives for farmers to assist each other 

in the expectation of ensuring the repayment of the credit advanced to the group 

members and so guaranteeing access to credit in subsequent seasons.

Further, this chapter addresses an area that has received little attention in 

the literature, namely the effect of land redistribution on those farmers who do 

not benefit directly through land allocation. Here I focus on those communal 

farmers yet to benefit from the recent land redistribution in the country. Fu

ture work on non-beneficiaries of land reforms m.ore generally may be similarly 

insightful.
Thus, it is acknowledged that the external validity of the chapter’s main 

findings, as well as their policy implications, are dependent on the context in 
which changes to land ownership structures are implemented as part of wider 

land reforms. However, as urban areas expand throughout developing countries 

and as food security becomes a crucial policy objective globally, land ownership 

issues are becoming increasingly relevant to policy makers. To this extent, the 

broad message emerging from Chapter 3 is one of the importance of the informal 

and formal linkages between parts of the agricultural sector, especially where 

access to capital and technology become binding. This is in order to avoid 

costly removal of support structures essential to the sustainability of the sector 

post reform. And is especially important where agriculture accounts for a large 

proportion of national output, as well as income and food security for large 

segments of society.



Chapter 4

Return Migration and 

Entrepreneurship in 

Mozambique^

4.1 Introduction

International emigration has been traditionally regarded as detrimental to the 

origin countries of migrants. Most concerns relate to the type of ‘Vrrain drain’ is

sues originally proposed by Gruber and Scott (1966) and Bhagwati and Hamada 

(1974), and refer to the loss of the most educated nationals of a country, which 

causes the disappearance of a critical mass in production, research, public ser

vices (notably health and education) and political institutions. This negative 

effect would be compounded by the presence of positive production externalities 

or complementarities between human capital and other factors of production. 

In addition, fiscal losses would occur in the form of foregone tax revenue (com

pared to expenditure on public education) when educated nationals leave the 

country.

The effects of international migration on the economic development of mi

grant sender countries have however attracted renewed and considerable interest

^This work is based closely on an unpublished paper with a similar title by Catia Batista, 
Tara Mclndoe-Calder & Pedro Vicente.
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of late. Ill fact, recent studies have emphasised that emigration seems to have 

a positive impact on the educational attainment of non-migrants, as well as on 

the political institutions in the home country and on international trade and 

EDI between the origin and destination countries of migrants.^

It can be argued that an additional channel through which migration may 

directly benefit home countries is through the return of migrants, who can 

bring new productive skills (such as education or managerial capacity) acquired 

abroad, as well as financial resources provided by past remittances and savings. 

While there are currently no systematic data on return migration worldwide 

to allow a cross-country comparison, recent literature has focused on the in

ternational movements of foreign tertiary students - the growing ‘brain circula

tion’ phenomenon.^ UNESCO (2011) numbers show that the stock of foreign 

tertiary students in countries for which data are available was greater than 3 

million in 2009, which doubles the corresponding number for 1999. Rosenzweig 

(2007) moreover argues that the proportion of foreign students who remain in 

the United States as permanent immigrants is only around 20% for the av
erage country, which leaves large room for ‘brain circulation’, i.e. the return 

of educated migrants to their origin country. Accordingly, Gundel and Peters 

(2008) use data from the German Socio-Economic Panel (GSOEP) and find that 

highly-skilled individuals are more likely to leave Germany, particularly if they 

originate in an EU country. In a different line of research, Gibson and McKenzie 

(2010) study New Zealand’s Recognized Seasonal Employer program, a tempo

rary migration program that targets mainly unskilled workers. They find that 

migrants who return home tend to acquire human capital while abroad.

Despite the recent intensified interest regarding both the development impact 

of international migration for origin countries of migrants and the temporary 

nature of a significant number of international migratory movements, the en

trepreneurial effects of return migration have not attracted detailed attention. 

Most importantly, the existing literature evaluating the entrepreneurial impact 

of return migration has not taken into account the role of migrant self-selection,

^See, for instance Beine et al. (2011), Batista et al. (Forthcoming), Docquier et al. (2011), 
Batista and Vicente (Forthcoming), Javorcik et al. (Forthcoming) and Kugler and Rapoport 
(2007).

^Beine et al. (2001) provide the theory and some evidence for brain circulation while 
Rosenzweig (2007) and Nyarko (2011) focus on the magnitude and effects of ‘brain circulation’ 
from Asia and Ghana, respectively.
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both at the outward (or initial) migration and at the inward (or return) migra

tion stages, which is shown here to be a serious impediment to causal estima

tion.'^

In this chapter I propose to examine the question of whether and how return 

migrants contribute to entrepreneurship in the origin country. Entrepreneurship 

is proxied by business ownership and business characteristics (such as non-family 

employment), as well as self-employment. For this purpose, a novel representa

tive household survey was carried out in four provinces of Mozambique during 

September and October 2009, when 1763 respondents were interviewed. The 

retrospective nature of the dataset, as well as the characteristics of the Mozam

bican context that sees migrants departing to different locations subject to a 

variety of exogenous shocks, allows me to address the issue of self-selection of re

turn migrants both at the outward migration and at the final inward migration 

stages. The data facilitates an analysis of predominantly south-south migration 
flows, i.e. between Mozambique and neighbouring sub-Saharan African coun

tries. This characterisation of south-south migration flows, possible due to the 

new data collected, addresses a significant gap in the literature.

Simple least squares estimates of the entrepreneurial impact of return mi

gration indicate that having a return migrant in the household increases the 

probability of business ownership by between 9% and 12% on average, this effect 

being stronger in the northern provinces of Mozambique. The chapter’s results 

however highlight that these initial OLS estimates hide substantial unobserv

able self-selection bias. Indeed, I obtain evidence supportive of the existence of 

negative® inward self-selection (particularly in the traditional migration south

ern provinces of the country), whereas only scant evidence for positive® outward 

or inward unobservable self-selection. Controlling for these effects sees a large 

and significant effect of return migration on entrepreneurial outcomes that is

^Migrant self-selection has been a central topic of research since the seminal work by Borjas 
(1987), notably followed by Borjas and Bratsberg (1996) for return migration and Chiquiar and 
Hanson (2005) emphasising the importance of migration costs. More recent work has focused 
on migrant self-selection based on unobservable characteristics of migrants. See, for instance, 
Piracha (2005), Batista (2008), Vreyer et al. (2009), Akee (2010), Bertoli et al. (2010) and 
Abramitzky et al. (2010) using instrumental variable techniques, and McKenzie et al. (2010) 
using quasi-experimental evidence. Note that all these articles control for self-selection using 
income data.

^Downward pressure on size of coefficient of interest under ‘naive’ estimation.
^Upward pressure on size of coefficient of interest under ‘naive’ estimation.



108 CHAPTER 4. RETURN MIGRATION

only partially observed when using the ‘naive’ estimation strategy. Thus, hav

ing a return migrant in the household, controlling for selection bias, raises the 

probability of owning a business to between 22% and 27% on average.

This work is most important in the context of Dustmann and Kirchkamp 

(2002), Mesnard and Ravallion (2006) and Yang (2008). Similarly to Dustmann 

and Kirchkamp (2002) I examine the occupational choice of return migrants in 

this chapter. Further, the unique dataset available here allows a focus on new 

business creation and its characteristics as well as a discussion on the different 

types of businesses that are promoted by return migrants. In addition, it is 

possible to compare return migrants to non-migrants as well as controlling for 

self-selection of migrants at both the initial migration and the return stages. 

This chapter is closer to Mesnard (2004) and Mesnard and Ravallion (2006) in 

the sense that they also focus on new businesses in Tunisia and examine the 
role of migration in overcoming wealth and credit constraints to create new 

businesses. However this chapter takes, a broader perspective, in that different 

types of businesses are considered and the issue of unobserved heterogeneity is 

tackled explicitly. Finally, Yang (2008) explores exogenous variation in Filipino 
migrant income caused by the 1997 Asian financial crisis and finds a positive 

impact of migrant income on investment and entrepreneurial activities in the 

home country. He recognises, however, that this positive impact may be medi

ated by a number of channels, namely remittances, migrant savings or return 

migration. In this chapter, I isolate the impact of return migration. In addition, 

further to controlling for self-selection in the decision to return, I also control for 

self-selection at the initial decision to migrate, as the pool of potential migrants 

is not likely to have been randomly drawn from the overall population in the 

origin country.

The remainder of the chapter is organised as follows. Section 4.2 discusses 

the literature on migration and development further. Following this (see Sec

tion 4.3) I present a brief overview of Mozambique. Section 4.4 carries out a 

description of the household survey that was conducted and used in the em

pirical work, including a discussion of descriptive statistics. In Section 4.5, I 

present the econometric model and identification strategy. I discuss the main 

empirical findings, along with robustness checks and directions for further re-
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search in section 4.6. Finally, Section 4.7 summaries the findings and presents 

policy implications.

4.2 Literature

In addition to the brain drain, gain and circulation effects, as well as the impacts 

of return migrants on origin countries, the migration literature finds increasing 

evidence of the beneficial effects of highly-skilled migrants. For example, Beine 

et al. (2011, 2008) and Batista et al. (Forthcoming) find that in low income coun

tries, human capital accumulation is fostered by skilled migration; Javorcik et al. 

(Forthcoming) note that highly skilled migrants drive their findings of positive 

foreign direct investment effects in the presence of ethnic networks; and Kim 

et al. (2010), investigating the effects of migrants on host countries, find that in 

some cases unskilled migration can detrimentally affect world growth rates. In 

contrast, this chapter finds that, although migrants are likely to be more edu

cated than both their parents and non-migrants, return migrant business owners 

appear to be less well educated than both other migrants and non-migrants, all 

else equal.

The importance of savings on the likelihood of return migrant investment is 

also widely noted, for example in. Black and Castaldo (2009), Mesnard (2004), 

Kilic et al. (2009) and McCormick and Wahba (1999). Here I confirm that 

in Mozambique both migrant and non-migrant owned businesses tend to be 

financed via savings rather than loans, inheritance or remittances. I also find 

that business owners in Mozambique have relatively low skills endowments. This 

characteristic of entrepreneurs in Mozambique, along with the fact that busi

nesses tend to be financed by savings indicate that in the absence of education, 

w'ith attendant effects on formal sector earnings potential and access to credit, 

lower skilled migrants may utilise savings accumulated abroad in order to start 

businesses on their return. Thus adding to the productive capacity of their re

gions in the absence of alternate income generating opportunities. This finding 

is in contrast to the standard a.ssumption in the literature that education is 

positively correlated with entrepreneurial ability, Woodruff and Zenteno (2007).

Further, migration appears to positively affect the development of political
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institutions in developing countries due to the influence of current and return 

migrants for example, Batista and Vicente (Forthcoming) and Docquier et al. 

(2011). Batista and Vicente (Forthcoming) And that by increasing the demand 

for higher political accountability, return migrants prompt better institutions 

at home. While Docquier et al. (2011) observe that once abroad migrants can 

engage in economic and political activities that affect the development of in

stitutions in their home countries as well as exposing the home population to 

foreign institutional norms.

Migration networks may also foster investment and trade with the origin 

countries, which is consistent with the findings of Kugler and Rapoport (2007), 

Javorcik et al. (Forthcoming) and Rauch and Trindade (2002). For example, 

Javorcik et al. (Forthcoming) find that the severe information problems tradi
tionally associated with FDI flows can be mitigated by ethnic networks whilst 

contractual issues can be addressed through ethnic-based contract enforcement 

mechanisms. With regards to trade, Rauch and Trindade (2002) use data on 

Chinese migrant networks and find that migrant networks help to match buy

ers and sellers and may be able to enforce sanctions and deter opportunistic 

behaviour, the latter is particularly possible in smaller migrant networks.

The literature on migrant remittances is large. Recent work includes Amuedo- 

Dorantes and Pozo (2011) wdio find that remittances help to equalise spending 

on health between households with access to public assistance and those with

out this access. Amuedo-Dorantes et al. (2010) show that remittances can raise 

the time children spend in education; however, they acknowledge the confound

ing disrupti\'e effect that outward migration can impose on households’ financial 

constraints. These papers highlight the complex relationships between migrants, 

their families, their origin and destination countries, and the need for more un

derstanding in this area generally.

This chapter also focuses on south-south migration and its effects. This 

focus is possible due to the unique dataset and as such represents an important 

contribution to an area previonsly lacking significant quantitative data. Ozden 

and Schiff (2006) note that although south-south migration and displacement of 

people is very important that there is insufficient data to examine issues arising 

from these types of factor flows empirically.
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4.3 Country Context - Mozambique

Mozambique, a country with 22.4 million inhabitants, is one of the poorest 

countries in the world with a GDP per capita of 838 USD in 2008.^ It ranks 

161 in 189 countries in terms of GDP per capita.® Without important natural 

resources, and with 81% of the population directly dependent on agriculture,® 

it is an aid-dependent country with official aid assistance accounting for 22% of 

GNI in 2008.1°

Politically, Mozambique became independent from Portugal in 1975, after 

which FRELIMO (Frente de Liberta^ao de Mozambique), the independence 

movement, led a single-party, socialist regime. During that time, beginning in 

1977, Mozambique suffered a devastating civil war, fought between FRELIMO 

and R,ENAMO (R.esistencia Nacional Mogambicana). RENAMO was supported 

by Apartheid South Africa and, in the context of the Cold War, by the USA. 
The civil war ended in 1992 with an agreement to hold multi-party elections.

Migratory movements from Mozambique were traditionally labour-driven to 

South African mines and commercial farms. More recently, emigration from 

Mozambique has frequently been related to political instability. At indepen

dence, in 1975, most Portuguese in Mozambique returned to Portugal. During 

the subsequent civil war, mainly in the 1980s, large refugee movements were 

generated into neighbouring countries. After 1992, the relative peace attracted 

many of its refugees and former-combatant emigrants back. More recently, in 

May and June 2008, events such as the xenophobic attacks in South Africa, 

against some of the poorest foreign immigrants (mostly Mozambican and Zim

babwean) resulted in the deaths of more than 60 people and prompted further 

substantial return migrant movements. Official reports from the Red Cross of 

Mozambique (2009) point to 40,000 people fleeing back to Mozambique imme

diately after the onset of violence.

The unique set of circumstances affecting Mozambique over the period 1964 

to the present have had considerable effects on migration patterns. I utilise

^The most recently available data. 
®World Bank (2006a).
®CIA World Factbook, 2010. 

i°World Bank (2006b).
'*In addition, Friebel et al. (2011) present evidence that these xenophobic events decreased 

migration intentions by more than 30%.
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these circumstances in the empirical analysis that follows in order to generate 

testable hypotheses regarding migration, self-selection and entrepreneurial out

comes. Thus the study, in this chapter, of the impact of migratory movements 

brought about by these political changes within the sub-Saharan African region 

provides an opportunity to rigorously evaluate the impact of return migration 

on new business creation abstracting from potential unobserved heterogeneity 

effects.

4.4 Data Description

4.4.1 Household Survey

This chapter’s analysis is based on a novel household survey including a module 

on new business creation and international migration. The survey was con

ducted in four provinces of Mozambique (Cabo Delgado, Zambezia, Gaza, and 

Maputo-Province) from September 2009 to October 2009 by Batista et al. (2011) 

(see Eigure 4.1). This survey was carried out with the support of the CSAE at 

the University of Oxford.

The survey is based on a sample of 1763 resident households (including 

both non-migrants and return migrants) and also provides information on a 

large sample of current emigrants. Sampling in each enumeration area follows 

standard household representativeness (n*^ house calls). However, only house

hold heads or their spouses, one per household, were interviewed. Interviews 

were also conditional on ‘having access to a cell phone’ for receiving or send

ing calls/messages. This included cases in which there was no ownership of 

cell phones in the household, but easy access to a neighbour or family member 

owning a cell phone.

The locations covered in the survey, 161 in total, are nationally representa

tive of the population of Mozambique that has cell phone coverage. They are 

the product of two-stage clustered representative sampling, first on provinces, 

then on enumeration areas. This sampling means that all registered voters 

(conditional on access to a cell phone) in the considered universe had the same

'^Note that Mozambique is reported to have cell phone coverage of more than 80%, UNC
TAD (2010).



4.4. DATA DESCRIPTION 113

Figure 4.1; Mozambique

Sources: Diva, 2010 and ArcGIS.
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probability of being sampled. The sampling framework was the 2004 electoral 

map of the country using as weights the number of registered voters per polling 

location (usually schools) as provided by the CNE/STAE^® in their 2004 elec

tions (disaggregated) electoral data electronic publication.

4.4.2 Descriptive Statistics

The dataset highlights the importance of migration in Mozambique as well as 

the geographic characteristics of this migration. Thus, Table 4.1 shows that 

33% of families have at least one member who is currently or has been an 

international migrant. This falls to 12% in Zambezia and Cabo Delgado (the 

northern provinces in the survey) and rises to 54% in Maputo and Gaza (the 

southern two provinces in the survey).^^ In terms of return migration, 23% 

of the households have at least one return migrant, this drops to 10% in the 
northern provinces and rises to 36% in the south.

Table 4.1 also shows that, in terms of business ownership, 28% of families in 

Mozambique report owning a business, of which 14% axe owned by return mi

grants. This proportion falls to 10% and rises to 18% for northern and southern 

Mozambique, respectively.

Table 4.1; Hoiweholds Characteristics: All Households (%).

All Northern^ Southern^
Provinces Provinces Provinces

Migration Experience
Households with at least one migrant 
Households with at least one current migrant 
Households with at least one return migrant

Households with at least one business 
Households with at least one business-owning 
return migrant

32.73 11.94 53.83
15.77 2.36 29.37
23.03 10.02 36.23

Business Ownership
28.42
3.97

27.48
2.59

29.37
5.37

Source: Own survey.
^ Northern provinces: Zambezia and Cabo Delgado. 
^ Southern provinces: Maputo and Gaza.

Table 4.2 indicates that an overwhelming fraction of return migrants (72%)

'^Comissao Nacional de EleiQoes/Secretariado Tecnico de Administra^ao Eleitoral.
^^The current migrants within the sample are not representative of all current migrants as 

the sample does not report details on current migrants where the whole household has moved 
outside of Mozambique.
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travelled to South Africa from Mozambique. There are, however, also significant 

numbers of return migrants that departed to Tanzania (8%) and Malawi (7%). 

This pattern differs substantially between the northern and southern provinces. 

Return migrants from northern Mozambique went predominantly to Tanzania 

and Malawi (38% and 30%, respectively). In contrast, return migrants from 

southern Mozambique travel almost exclusively to South Africa (89%), with 

small numbers travelling to Swaziland (3%), Zimbabwe, Germany, Tanzania 

and Cuba (1% each). This pattern implies that it is essentially south-south 

migration flows that are being examined here. Further, the pattern of migrant 

destination and the business ownership of return migrants in each part of the 

country are consistent with migration trends from southern Mozambique. These 

are predominantly to mines and commercial farms in South Africa whereas other 
factors may be at play with regards to northern migrants, for example, leaving 

the country due to civil war. These migratory motivations are important for 
the empirical analysis to follow.

Table 4.2: Destination Countries of Return Migrants: by Province (Most Recent 
Migration Journey, %).

Destination
Countries

All
Provinces

Northern^
Provinces

Southern^
Provinces

South Africa 72.38 9.28 88.92
Tanzania 8.78 38.14 1.08
Malawi 6.64 29.90 0.54
Swaziland 2.57 2.06 2.70
Zimbabwe 2.36 6.19 1.35
Other African 1.07 2.06 0.81
Germany 1.93 4.12 1.35
Portugal 1.28 3.09 0.81
Other European 1.07 2.06 0.81
Cuba 1.07 1.03 1.08
Other 0.86 2.06 0.54
Number of Observations 467 97 370
Source: Own survey.
^ Northern provinces: Zambezia and Cabo Delgado. 
^ Southern provinces: Maputo and Gaza.

Information is available, in the survey, on the types of business sectors in 

which Mozambicans operate (see Table 4.3). The vast majority of businesses 

owned by sample households are located in the retail (stores and street vend-
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ing) and agricultural (agriculture and animal breeding) sectors. This is fairly 

consistent across the northern and southern regions although southern business 

owners are more concentrated in the retail sectors and northern business own

ers are concentrated in the agricultural sector relative to the national averages. 

Around a quarter of all businesses are found in the services (16%), industrial 

(5%) or wholesale (3%) sectors where the regional distribution is more even 

than that for retail and agricultural businesses.

Table 4.3: Household Business Ownership, by Province (% of All Businesses 
Owned).

Business Type All Northern^
Provinces Provinces

Southern^
Provinces

Store 9.18 5.74 12.45
Street Vendor 46.91 42.62 50.97
Restaurant, Bar 3.39 2.87 3.89
Workshop/Factory 5.19 6.15 4.28
Commercial Intermediary, Wholesale 2.59 1.64 3.50
Personal Services (eg. Hairdresser) 7.19 9.84 4.67
Technical/ Professional (eg. Plumber, Doctor) 5.19 4.10 6.23
Agriculture 28.54 34.43 22.96
Animal Breeding 9.38 10.66 8.17
Number of observations 501 244 257
Source: Own survey.
^ Northern provinces: Zambezia and Cabo Delgado. 
^ Southern provinces: Maputo and Gaza.

Table 4.4 examines the departure motives for migrants’ first migratory jour

ney. The most common reasons for departure across all migrants include to 

look for work and family reunion, followed by education acquisition and the war 

in Mozambique. This pattern is broadly reflective of the departure motives for 

business owners in the southern part of the country. In the northern part of the 

country, war (both independence and civil) ranks as the second after family re

union for all migrants, while for business owning return migrants war is the most 

common reason given for departure. These departure motives provide channels 

through which outward selection bias among migrants can be controlled for in 

the empirical estimation to follow.

Table 4.5 details the return motives for migrants in the sample. The most 

common reasons for return across all migrants include family reunion and to 

look for work, followed by visiting, completion of work contracts and the end
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Table 4.4: Reasons for Departure, by Province {%).

Departure Reasons All
Provinces

Northern^
Provinces

Southern^
Provinces

War 5.31 22.12 2.66
Look for work 65.94 19.47 73.29
Family reunion 10.87 28.32 8.11
To study 5.92 15.93 4.34
Change in marital status 2.78 2.65 2.80
Military service 0.85 1.77 0.70
Holiday 0.48 0.88 0.42
Visit family 4.47 2.65 4.76
Business 1.93 0.88 2.10
Simply wanted to leave 0.72 3.54 0.28
Illness 0.36 - 0.42
Other 0.36 1.77 0.14
Number of observations 828 113 715
Source: Own survey.
' Northern provinces: Zambezia and Cabo Delgado. 
^ Southern provinces: Maputo and Gaza.

of the civil war in Mozambique. This pattern is broadly reflective of the return 

motives for business owners in the southern part of the country. In the northern 
part of the country the end of the civil war ranks as the most likely reason 

for return, along with family reunion and the search for employment for both 

business owning and non-business owning migrants alike. This provides a further 

explanation for the geographic differentials between migrants from northern and 

southern provinces.

Table 4.6 compares observable characteristics of non-migrants and several 

sub-samples of return migrants in different areas of Mozambique. It finds that 

age is higher for return migrants considered as a whole, relative to non-migrants. 

When comparing the sub-samples of war and forced return migrants to non

migrants, there are no longer significant differences between the ages of these 

two groups, at either the national or regional level. With regards to educa

tional attainment, however, the situation is not as clear cut. War and forced 

return migrants are significantly more educated than non-migrant residents. 

When education attainment is adjusted for education attained abroad the sig

nificant difference between war and forced return migrants when compared to 

non-migrants disappears. At the regional level there is a marked difference be-
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Table 4.5: Reasons for Return, by Province (%).

Return Reasons All
Provinces

Northern^
Provinces

Southern^
Provinces

End of civil war 5.11 22.52 1.62
Instability in destination country 3.15 3.60 3.06
Look for work 17.57 14.41 18.20
Family reunion 24.77 26.13 24.50
Completed studies 4.35 9.01 3.42
Change in marital status 2.40 3.60 2.16
Other 1.50 3.60 1.08
Visit 24.03 6.31 27.57
Death or disease in family/friends 0.90 1.08
Deportation 1.65 0.90 1.80
Work contract completed 5.56 3.60 5.95
Home sick 5.86 2.70 6.49
To study 0.60 0.90 0.54
Independence 0.30 0.36
Illness 2.25 2.70 2.16
Number of observations 666 111 555
Source: Own survey.
' Northern provinces: Zambezia and Cabo Delgado. 
^ Southern provinces: Maputo and Gaza.

tween all return migrants and non-migrants, even when controlling for education 

achieved abroad. In the northern provinces return migrants are better educated 

than non-migrants, although in the south the converse is true. These pat

terns indicate potentially conflicting reasons for migration when this is chosen. 

Possible reasons include: education/skill attainment in the north, employment 

attainment based on access to networks in the south.

Finally, Table 4.7 shows the summary statistics for all the variables used in 

the regression analysis to follow. This includes some alternate dependent vari

ables including those on business characteristics (type of business and family 

employment) as well as self-employment, where just over 50% of all household 

heads record being in employment categories that may reasonably be termed 

entrepreneurial.^^ Controls in the regression analysis show that the surveyed 

households are predominantly rural (29% are within 5km of a town), have rela

tively young household heads with low levels of education, expenditure and as

set ownership. Further around 15% of households report receiving remittances

'®These include: Farmers, fishermen, salesmen, craftsmen, manual workers, businessmen, 
professionals and retail workers.
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while over 5% of all households report having at least one migrant (current or 

return) employed, when abroad, as a miner. This highlights the predominance 

of southern migrants to the mines in South Africa in the migrant experience of 

all households, where 33% of all households have some migrant experience.

4.5 Econometric Framework & Identification Strat

egy

In this section, I propose an econometric model and methodology to identify 

the effect of return migration on new business creation.

4.5.1 Econometric Framework

Consider the following econometric framework, in the spirit of Rubin (1974), 

Heckman and Robb (1985) or Imbens and Angrist (1994). There are two po

tential entrepreneurship outcomes:

Eu if Ri = 1 (4.1)

Eor if Ri = 0 (4.2)

Eli denotes the entrepreneurial outcome for a return migrant {Ri = 1), whereas 

Eoi represents the entrepreneurial outcome for a non-migrant {Ri = 0). From 

the data, it is only possible to observe the entrepreneurial outcome Ei'.

Eoi -f {Eli — Eoi)Ri (4.3)

Indeed, if the individual decided to emigrate and return, the only entrepreneurial 

outcome observed is Eii\ or, if the individual decided not to emigrate, only Eoil 

but it is never possible to simultaneously observe both potential outcomes at 

the same time. This is the reason why the individual causal effect, i.e. the 

entrepreneurial gain for migrant i, {Eu — Em,) cannot be directly measured. 

Instead the average entrepreneurial effects must be estimated.

The estimation of the average entrepreneurial effects is, however, not exempt
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from its own problems. To see this, note that

E[Ei\Ri = l]—E[Ei\Ri = 0] = E[Eii — Eoi\Ri = l]+E[Eoi\Ri = \]—E[EQi\Ri = 0]

(4.4)

Equation 4.4 shows that simply comparing the average difference in entrepreneur- 

ship outcomes between return migrants and non-migrants will not identify a 

causal effect of return migration on entrepreneurship. Indeed, the Average 

Treatment on the Treated (ATT) effect, E[Eii — Eoi\Ri = 1], which can be 

interpreted precisely as isolating the (connterfactual) causal effect of migration 

on the entrepreneurial outcomes of those who migrated and returned to the 

origin country, is shown to be masked by a Selection Bias that highlights the 

fact that there would be differences in entrepreneurial outcomes between non
migrants and return migrants even if the latter had not chosen to emigrate in 

the first place. Here negative selection-bias occurs if the entrepreneurial out

comes of return migrants is lower than that of non-migrants. Similarly then 

positive selection bias occurs where the entrepreneurial outcomes of those who 

migrate is larger than non-migrants.

An example would be the case in which those who choose to emigrate are 

broadly more ‘able’, which could mean that they are more educated, motivated 

and driven than those who do not emigrate - all characteristics that should im

prove their entrepreneurial outcomes. In this instance, positive selection bias 

would occur, which would mean that simply comparing average differences in 

entrepreneurial outcomes between return migrants and non-rnigrants would ex

aggerate the true entrepreneurial skill gains of return migrants.

Note that the sign of self-selection is very much an empirical question: it is 

a priori equally possible to have negative self-selection, i.e. a downward bias on 

the average difference in entrepreneurial outcomes between return migrants and 

non-migrants,^® or positive self-selection.^^

An additional issue is that the self-selection of migrants at any of the two 

relevant stages (initial or return migration) might occur on observable or un-

^®For example, where it is those individuals who are less ‘able’, because they lack the 
observable qualifications, such as education, or because they are less hard-working that decide 
to leave or, afterwards, to return home.

'^Which could mean that it is those who are better educated, most hard-working and risk 
takers that decide to leave the country and, afterwards, to return.
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observable variables. Until recently, the literature on migrant self-selection, 

initiated by Borjas (1987), based on Roy (1951), focused exclusively on self

selection based on observable characteristics, such as education and income. As 

highlighted by the latest migration research,^® migrant self-selection is often de

termined by unobservable personality traits, for instance, which are very likely 

to be correlated with the variable of interest, in this case entrepreneurship.

4.5.2 Identification Strategy

In order to devise an identification strategy for my parameter of interest, it 

is important to examine the nature of the potential selection bias specific to 

the case of return migration in Mozambique. The thought experiment can be 

summarised as:

“Wliat would the estimated impact of return migration on en

trepreneurial outcomes be if one could choose to send abroad and 

bring back individuals who were randomly selected from the popu
lation?”

This question makes clear that there are two implicit selection problems 

in this thought experiment: first, a randomly selected non-migrant would be 

needed to send abroad; second, of the pool of randomly selected migrants, a 

random sample would be selected and returned to the origin country. This 

thought experiment would then avoid both types of self-selection arising with 

return migration: (1) (outward) self-select ion at the initial migration stage, 

which refers to the potentially idiosyncratic characteristics of those who decide 

to leave the country; (2) (inward) self-selection at the return migration stage, 

which refers to the potentially idiosyncratic characteristics of those migrants 

who decide to return to the sending country.

Given the expected self-selection of individuals into migration and return mi

gration, the identification challenge is first, to find comparable return migrants 

and non-migrants on observable and unobservable characteristics before the ini

tial migration decision is made; and second, within this restricted sample, to

^®See, for instance, Piracha (2005), Batista (2008), Akee (2010) Bertoli et al. (2010) and 
Abramitzky et al. (2010) using instrumental variables techniques, and McKenzie et al. (2010) 
using quasi-experimental evidence, all using income data.
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find comparable return migrants on observable and unobservable characteristics 

before the return migration decision is made.

The use of war events in the history of Mozambique is proposed in order to 

create the exogenous variation that will allow simulation of a randomly selected 

sample of outward migrants from the pool of all available residents in the coun

try. It seems reasonable to expect that those who left Mozambique during the 

independence and civil wars in the country were migrating primarily as a result 

of events beyond the control or anticipation of the migrants.

In the same way, the use of events that forced return migration is proposed 

in order to generate a random sample of return migrants from the existing pool 

of migrants. In particular, the sample of return migrants is restricted to those 

who returned from South Africa immediately after the sudden eruption of the 

violent xenophobic riots described in Section 4.3, as well as to those who were 
deported due to illegal migration status,^® and also to those who return to 

the origin country due to illness and death in the family. All of these return 

motives are exogenous in the sense that they are unanticipated and outside the 

individual’s control and they should hence be uncorrelated with the individual’s 

entrepreneurial outcomes, except through the fact that these motives prompted 

the return itself.

An alternative strategy is subsequently used to randomly choose outward 

and return migrants from the existing pool of migrants. Thus, alternative ex

clusion restrictions on the factors which affect the decision to open a business, 

with respect to the factors which affect the decision to migrate, and return from 

migration, are required in order to identify the parameter of interest, the aver

age effect of return migration on entrepreneurial outcomes. In particular, the 

following are required: first, instruments that are strongly correlated wdth the 

decision to leave; and second, instruments that Eire strongly correlated with the 

decision to return. Neither of these instruments should be correlated with the 

decision to open a business.

For this purpose the following are noted: (1) it is reasonable to expect that 

individuals who lived in proximity to rebel strongholds^® in times of w'ar were

'^Widespread in the Mozambican immigrant community.
^’'The rebel strongholds would be pro-independence and REN AMO, respectively, during the 

independence war and subsequent civil war.
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forced to leave the country independently of their observable and unobservable 

characteristics, and that this forced migration is credibly not correlated with 

entrepreneurial outcomes currently observed, except through the migration ex

perience itself; (2) it seems reasonable also to expect that changes in incomes 

and/or exchange rates between origin and destination countries will provide eco

nomic incentives to move back to the origin but not to start a business and; (3) it 

is expected that the distance between survey districts and migrant destinations 

may have predictive power for return migration, but should not be correlated 

directly with the decision to open a business. These assumptions lead to three 

plausible instruments, one for outward migration ((1) above) and two for return 

migration ((2) and (3) above).

Specifically, the following instruments are used: (1) distance to centres of 
war in both the independence and civil wars (to generate exclusion restrictions 

on outward migrants); (2) changes in GDP per capita and nominal exchange 
rates (ER) between Mozambique and the destination countries and; (3) distance 

between survey districts and migrant destinations ((2) and (3) to generate ex

clusion restrictions on inward migrants).

For the instrumental variables relating to distance this is calculated as the 
Euclidean distance between: (1) the district of birth^^ and centres of war (inde

pendence and civil), and (2) the distance between survey districts and migrant 

destinations, where ‘destination’ is the province within the destination country 

where most Mozambican migrants settle. Data on war centres is from Legum 

(1968-69) - Legum (1974-75) and Vines (1991) (see Figure C.l).

Variation at the individual level (for the war-centres distance instrument) 

is achieved by restricting the distance measure to 0 where the household head 

was not between the age of 15 and 25 during the independence and civil wars.^^ 

There is no individual-level variation for the second (migrant-destination) dis

tance instrument. Variation at the individual level for the GDP per capita and 

nominal ER variables is achieved in the following way: first, weights are con

structed for the GDP and ER variables. These weights are used in order to 

reflect the relative size of the Mozambican migrant population in each destina-

^^Where this is different to district of residence or survey districts where this is unknown. 
^^Table C.l, in Appendix C, indicates the average ages of all household heads and war- 

cohort household heads. Although these means differ significantly, the average age of all 
households does fall within the war-cohort age range, i.e. 32-70 years old in 2009.
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tion. The weights comprise the number of Mozambican nationals between the 

ages of 25 and 34^^ as a proportion of the non-migrant resident population in the 

destination. The weights are established using Mozambican and national popu

lation data from Minnesota Population Centre (2010) (IPUAIS). Second, these 

migration-weighted GDP and ER variables are matched to individual migrants 

in the sample in the year that they turn 30.^“* The IPUMS census information 

is only available for migrants to South Africa, Tanzania and Portugal, which 

account for 82% of the total number of return migrants in the sample. Table 

C.3 (in Appendix C), shows the primary destinations for Mozambican migrants 

to South Africa (Gauteng), Tanzania (Mtwara) and Portugal (Lisbon) as well 

as the number of Mozambican migrants as a proportion of the non-migrant 

resident population in these key destination countries.

The war-distance, GDP, ER and destination-distance instruments should 

be strongly correlated with the decision to leave and return, as required of a 

strong instrument and confirmed both by the first stage results (Tables 4.10, 

4.11 and 4.12) and the E-statistics reported in Table 4.13, which are usually 

above 10. These instruments are also likely to be uncorrelated with the de

cision to own a business in the home country and indeed they pass tests of 

over-identifying restrictions, as again shown in Table 4.13. The war-distance 

instrument, migrant-weighted GDP and ER variables and destination-distance 

variables are exogenous in the sense that they are unanticipated and outside 

the individual’s control and they should hence be uncorrelated with the individ

ual’s choice to open a new business, except through the fact that these motives 

prompted the return itself. Eor example, the GDP and ER variables provide 

economic incentives to return as incomes in destination countries change and/or 

exchange rates move between origin and destination.

^®This is the age range within which most migrants return to Mozambique (see Figure C.2 
in Appendix C).

age at which individuals are most likely to start a business (see Table C.2 in Appendix 
C).

construction, the distance measures are available for all migrants, while in constructing 
the migration-weighted GDP and ER variables I am constrained by the census data which 
available on IPUMS for South Africa, Tanzania and Portugal only.
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4.5.3 Estimation Strategy

The simplest possible estimate of the entrepreneurial gains to return migration 

would be obtained by an OLS regression of the following form;

Ej — qq + <yiRi + 0/2X1 + €i (4.5)

where Ei is a proxy for entrepreneurship, such as business ownership or self- 

employment; Ri denotes whether an individual is a return migrant; and Xi 

denotes a set of obser^'able individual characteristics that potentially affect en

trepreneurial activity.

Following the econometric model described in equations (4.1)-(4.4), it has 

been shown that the OLS estimate for ai will only be equal to the causal effect 

of interest if the selection bias disappears after conditioning on observable char

acteristics, Xi, i.e. if E[Eoi\Xi, Ri = 1] = E[Eoi\Xi, Ri = 0]. This is, however, 

unlikely to be the case, as the return migrant status, R,, is most often corre

lated with the error term which may include unobservable characteristics 

such as motivation, ambition, work diligence or risk preferences. These unob

servables can be expected to affect both the actual entrepreneurial outcomes 

of non-migrants and the counterfactual outcomes of return migrants had they 

decided not to migrate and return, hence creating an unobservable self-selection 

bias in the OLS estimate.

Following the identification strategy discussed above, the following alter

natives will be pursued in order to recover the causal parameters of interest 

from the entrepreneurial outcomes of return migrants as compared to those of 

non-migrants.

First, the sample is restricted to only non-migrants and those return migrants 

who left Mozambique during its period of independence and civil wars, i.e. war 

migrants. This is carried out to evaluate the effects of unobservable outward self

selection at the initial migration stage. This can be done by simply comparing 

OLS estimates for the whole sample and the restricted sample.

Second, and similarly, the sample is restricted to only non-migrants and 

forced return migrants in order to assess the effects of unobservable inward 

self-selection at the return migration stage. This can again be done by simply
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comparing OLS estimates for the whole sample to those of the restricted sample.

Bringing together steps one and two above, the sample can be restricted to 

non-migrants and forced return migrants who left the country during or because 

of war and use the OLS estimates to examine the overall effects of both outward 

and inward unobservable self-selection.

Fourth, in order to examine the robustness of the findings relative to both 

outward and inward self-selection, two stage least squares estimation and three 

stage least squares estimation of equation (4.5) are proposed, making use of the 

instrumental variables (separately and jointly) described above.

Finally, the OLS restricted sample results are compared to estimation results 

obtained using nearest neighbour matching (NNM) estimation.

4.5.4 Instrumental Variable Estimation

In order to estimate the effect of return migration on entrepreneurial outcomes 

using instrumental variables (IVs), the following latent variable model is pro

posed. There are three latent variables B*, OM* and IM*, which govern, 

respectively, the decisions on new business creation, B; outward migration, 

OA/; and inward migration, IM. These three latent variables are modelled 

as simultaneously-determined in the following manner:

Bi = 1 if (B* > 0) with B* = ag + aiR* + <>2^1 + esi (4.6)

OMi = 1 if {OM* > 0) with OM* = /3o + PiB* + P'^Yi + eoMi (4.7)

IM, = 1 if {IM* > 0) with IM* = 70 + 7iS* + 72^i + e/Ari (4.8)

The idea behind equations (4.6)-(4.8) is that an individual i makes three 

simultaneous investment decisions: whether he will open a new business or not, 

whether he will leave his origin country or not and whether he will return to 

his country of origin or not. According to these rules, new business creation 

will occur {Bi = 1) as long as the respective latent variable is non-negative, i.e. 

{B* > 0). Similarly, individual i will leave home {OMi = 1) if the outward 

migration latent variable OM* is non-negative and finally, return home {IMi = 

1) as long as the inward migration latent variable IM* is non-negative.
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The latent variable governing new business creation, B*, depends on sev

eral factors {Xi) that potentially vary at the household and regional levels. In 

addition, it is also influenced by the determinants of the outward and inward mi

gration decisions at the date new business creation choices are made, R* {OM* 

and IM*). These latent variables in turn depends on several covariates (Yi and 

Zi respectively) that potentially also include household and regional charac

teristics, and depend in addition on the determinants of the business creation 

decision, B*.

Given the simultaneity in outward migration, inward migration and invest

ment decisions, exclusion restrictions on X with respect to Y and Z are needed 

in order to identify the parameter of interest in equation (4.6). In particular, 

instruments are needed that are strongly correlated with the decisions to leave 

and return, respectively, that are uncorrelated with the decision to open a new 

business. Appropriate instruments have been described above.

Further, it seems reasonable to expect that the errors in equations (4.7) 

and (4.8) are not only correlated with those in equation (4.6) but also with 

each other. In this case three stage least squares (SSLS) estimation, which 

explicitly accounts for this correlation of the endogenous variables with the error 

terms, is the most appropriate form of estimation for this set of simultaneous 

equations. Thus SSLS estimation is preferred to seemingly unrelated regression 

(SUR) estimation, for example, which assumes correlation across error terms, 

but does not account explicitly for endogeneity of some regressors in the system.

Alternately, the decisions to migrate and return from migration may be 

modelled using two stage least squares (2SLS). Here equations (4.7) and (4.8) 

become:

R, = I if {R* > 0) with R* = qp -|- qiR* + 73HY + em (4.9)

and the three IVs described above are used to predict return migration (sep

arately and jointly), before the predicted values from (4.9) are used in (4.6) 

to estimate the effect on business ownership of return migration, the standard 

2SLS model.
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4.6 Empirical Analysis

In this section I summarise the main empirical results in this chapter.

4.6.1 Baseline Empirical Results

The entrepreneurial outcome examined in the chapter’s baseline results is busi

ness ownership at the household level. Table 4.8 displays the least squares 

estimates of the likelihood of business ownership for households that have at 

least one return migrant relative to the households with no migrants. These 

estimates are obtained while controlling first, for individual level characteris

tics of the household and household head that may affect business ownership, 

such as age, maximum completed education in the household and the size of the 

household; second, household level proxies for financial resource availability that 

may limit the possibilities of opening a business, such as household expenditure 

and asset ownership; and third, geographical control variables such as an urban 

area dummy, province dummies and dummies controlling for the destinations 

migrant travel to.^® Additional household level controls are used in some spec

ifications. namely the presence of received remittances and migrants (return or 

current) who are employed in very low skilled roles (specifically mining). These 

latter two controls, as well as the destination choice dummies, proxy for specific 

channels through which return migration may affect entrepreneurial outcomes. 

These include, for example, uncovering risk aversion that may depress the mi

gratory effect on entrepreneurial outcomes (migration to South Africa), increase 

human capital acquisition (migration to Europe), overcome financing constraints 

through savings amassed whilst abroad (where remittances are a substitute for 

migrant savings this will negatively affect entrepreneurial outcomes), or network 

effects (if migration is carried out as an alternative to finding employment at 

home, networks between Mozambique and South African mines could facilitate 

risk averse migrants finding work abroad, in an environment unlikely to improve

^®Multicollinearity issues limit the number of destination dummies that can be included 
in the regression specifications. Two are chosen, the first reflecting the importance of South 
.4frica as a migrant destination for labour in the sub-Saharan Africa region as well as to 
Mozambique in particular (see Section 4.3). This is in contrast to migration to other countries 
in Africa. And second, migration to Europe which may be expected to increase the possibility 
of human capital acquisition whilst abroad, in contrast to migratory movements to other parts 
of the world.
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their entrepreneurial skills).

Table 4.8 shows that having a return migrant in the family increases the 

probability of owning a business by 12%. This effect is larger at the national level 

and in the northern provinces (Cabo Delgado and Zambezia) than the effect in 

the southern provinces (Gaza and Maputo) where there is a stronger migration 

history. The coefficient of interest is not in fact statistically significant for the 

southern provinces in this initial OLS specification. However, as discussed in the 

previous section, these results are likely combining the true effects of migration 

on business ownership with the effects of unobservables.

In line with the identification strategy put forward in the previous section, 

Table 4.9 presents the least squares estimates of regression (4.-5), restricting the 

pool of return migrants in the following ways:

1. Those who left the country during war time, as this migration decision is 

less likely to be influenced by unobservable characteristics than the typical 

migration decision.

2. Those whose return was forced by exogenous motives such as the sud

den eruption of the violent xenophobic riots against immigrants in South 

Africa, as well as deportation due to illegal migration status, or illness 

and deaths in the family. This sample restriction should allow me to eval

uate the role of inward unobservable self-selection for the entrepreneurial 

impact of return migration.

3. These two restrictions are combined in order to evaluate the effect of 

both types of self-selection, jointly, on the effect of return migration on 

entrepreneurial outcomes.

The results show evidence of overall negative self-selection as the estimated 

impact of migration on entrepreneurship is very much raised (to 23% up from 

12%) when the estimation sample is restricted to only war migrants and forced 

return migrants, when compared to the ‘naive’ estimation based on the whole 

sample of migrants. Further, the coefficient remains highly significant at the 

national level. This underlying pattern of negative unobservable self-selection 

(which sees a reduced-size coefficient of interest under naive OLS estimation 

when compared to the restricted sample OLS coefficient) is actually consistent
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with the pattern of observable self-selection measured for education. Here I 

focus on the adjusted education levels of heads of households (see Table 4.6). 

It turns out that this overall negative effect is driven by the return migrants 

from the southern provinces, rather than those in the northern provinces where 

it would seem that there is some evidence of positive self-selection in migration 

choices, i.e. all return migrant sub-groups in northern provinces have higher 

educational attainment than non-migrants. Thus while the adjusted education 

level of all return migrants to the southern provinces is significantly below that 

of non-migrants (and that of northern return migrants is significantly above that 

of non-migrants), the educational level of return migrants who left the country 

during war time and were further forced to return is identical to that of non

migrants (regardless of residency location) - exactly as would be expected from 

the natural experiment.

These results are not surprising given that the southern provinces have a long 
history of strong migration to the South African mines. This history implies that 

strong networks will lower migration costs and improve employment prospects 

even for those with less ability, while mining jobs are also not a human capital 

intensive occupation. The northern provinces have a much less intense history 

of migratory movements.

Table 4.9 does not allow conclusions to be drawn as to which stage of the 

migration choices, outward or inward, the negative self-selection is predomi

nantly occurring. This is due to the coefficient of interest being insignificant for 

the samples restricted only to forced outward or forced inward migrants. The 

slightly larger coefficient at the return migration stage may indicate that it is 

this stage which may be of particular importance. However, further work will 

be required to uncover the mechanisms at work here.

4.6.2 Robustness Check: Instrumental Variables

An alternative way to tackle the unobservable self-selection bias in the least 

squares estimates is to use an instrumental variable estimator based on the 

exogenous variation provided by proximity to centres of war, shocks to GDP per 

capita and the nominal exchange rate, as well as to differences in the distance 

between enumeration areas and destinations in the host country of migrants.
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Tables 4.10, 4.11 and 4.12 show the first stage results for the 2SLS and SSLS 

estimation using the IVs discussed above. All the instruments (war-distance, 

destination-distance, GDP and ER) perform well as the first stage. Table 4.10 

shows the probability of return migration predicted by proximity of migrants 

and non-migrants to centres of war (both independence and civil). Table 4.11 

shows the power of destination-distance as well as GDP and ER shocks between 

origin and destination to predict return migration at the second, or inward, stage 

of migrant-choice. Table 4.12 combines these instruments to predict return 

migration, once again the instruments perform well with the usual controls, 

except at times the Portugal-specific instruments. These account for a relatively 

small number of migrants, especially when it is recalled that this chapter tells 

a predominantly south-south migration story.

Table 4.10: Probability of Return Migration - ‘Outward Selection’ IVs, First- 
Stage Results All Households .

Return migration (1) (2) (3) (4)
Independence war-centre proximity, km (’OOOs) -0.221*** -0.229*** -0.210***

(0.067) (0.064) (0.063)
Civil war-centre proximity, km (’000s) -0.572*** -0.486*** -0.380**

(0.183) (0.177) (0.171)
Gaza, D 0.108*** 0.026 0.023 0.029

(0.040) (0.040) (0.041) (0.041)
Cabo Delgado, D -0.182*** -0.173*** -0.196*** -0.151***

(0.0,35) (0.035) (0.034) (0.034)
Zambezia, D -0.198*** -0.185*** -0.203*** -0.167***

(0.036) (0.035) (0.035) (0.034)
Urban proximity, D -0.006 0.000 0.000 0.003

(0.027) (0.025) (0.026) (0.026)
Age, years 0.004*** 0.003*** 0.003*** 0.001*

(0.001) (0.001) (0.001) (0.001)
Max. education, years 0.010*** 0.010*** 0.010*** 0.010***

(0.003) (0.003) (0.003) (0.003)
Household size, persons 0.011** 0.008** 0.008* 0.008*

(0.004) (0.004) (0.004) (0.004)
Expenditure, MZN/day 0.000** 0.000* 0.000* 0.000*

(0.000) (0.000) (0.000) (0.000)
Car ownership, D 0.013 -0.002 -0.005 0.007

(0.046) (0.044) (0.044) (0.043)
Remittances received, D 0.072* 0.073* 0.075*

(0.040) (0.040) (0.040)
Miner migrant in HH, D 0.368*** 0.372*** 0.363***

(0.061) (0.061) (0.060)
Constant 0.051 0.073 0.093* 0.110**

(0.056) (0.053) (0.052) (0.055)
Observations
R2

1,658
0.141

1,658
0.179

1,658
0.176

1,658
0.172

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.
Destination dummy controls excluded due to concerns regarding endogeneity with the dependent 
variable in the first stage.
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Table 4.12: Probability of Return Migration -‘Outward & Inward Selection ’ IVs, 
First-Stage Results All Households.

Return migration (1) (2) (3) (4)
Independence war centres proximity, km (’000s) -0.244**’*’ -0.244*** -0.243*** -0.242***

(0.052) (0.051) (0.053) (0.052)
Civil war centres proximity, km (’000s) -0.171* -0.169* -0.178* -0.177*

(0.000) (0.000) (0.000) (0.000)
Proximity S. Africa, km 1.080** 1.053** 1.233** 1.212**

(0.476) (0.489) (0.523) (0.539)
Proximity R.O. Africa, km 0.451*** 0.451*** 0.449*** 0.449***

(0.161) (0.161) (0.161) (0.161)
Proximity Malawi, km 1.791*** 1.793*** 1.788*** 1.790***

(0.655) (0.654) (0.655) (0.654)
Proximity Swaziland, km 0.946*** 0.946*** 0.947*** 0.947***

(0.143) (0.143) (0.142) (0.142)
Proximity Tanzania, km 0.957** 0.958** 1.036** 1.037**

(0.408) (0.409) (0.460) (0.461)
Proximity Zimbabwe, km 1.105*** 1.106*** 1.102*** 1.103***

(0.094) (0.094) (0.094) (0.094)
Proximity Portugal, km 0.019 0.019 0.019 0.019

(0.044) (0.044) (0.050) (0.050)
GDP IV - composite 0.003** 0.003**

(0.001) (0.001)
ER IV - composite 2.937* 2.914*

(1.544) (1.495)
Observations
R2
Controls, baseline
Controls, additional

1,303
0.536

Y
N

1,303
0.537

Y
Y

1,303
0.526

Y
N

1,303
0.527

Y
Y

Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.
Note: Destination dummy controls excluded due to concerns regarding endogeneity with the 
dependent variable in the first stage.

Table 4.13 shows a two-stage least squares estimation for the specification 

of interest. Initially the instruments are introduced separately. This is carried 

out in an attempt to uncover whether outward or inward self-selection is driv

ing the overall negative self-selection of migration on entrepreneurial outcomes. 

Columns (2) and (3) provide further evidence for the results found using the 

simple sample restrictions above. Namely, that it may be return selection that 

is driving the overall negative self-selection effect. Instrumenting for return mi

gration alone, or outward and return migration jointly, as in columns (4) and 

(5) yields significance and a coefficient consistent in size to the final two columns 

in Table 4.9.

As discussed above, taking the distinct yet conditional nature of the selec

tion choices into account will be important in producing a robust instrumental 

variables estimation. Table 4.14 specifically controls for the expected correla

tion of errors between the outward and inward migration stages, i.e. only those
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Table 4.13: Probability of Owning a Business, All Households 2SLS Estimates.

Business ownership
(1)
War

(2)
GDP

Distance

(3)
ER

Distance

(4)
War
GDP

Distance

(5)
W'ar
ER

Distance
Return migrant 0.373 0.231** 0.222** 0.232** 0.223**

(0.624) (0.099) (0.101) (0.098) (0.101)
Gaza, D -0.132*** -0.136*** -0.136*** -0.136*** -0.136***

(0.032) (0.039) (0.039) (0.039) (0.039)
Cabo Delgado, D -0.123** -0.126*** -0.126*** -0.126*** -0.126***

(0.049) (0.038) (0.038) (0.038) (0.038)
Zambezia, D -0.084** -0.075** -0.075** -0.075** -0.075**

(0.035) (0.036) (0.036) (0.036) (0.036)
Urban proximity, D 0.011 0.020 0.020 0.020 0.020

(0.022) (0.027) (0.027) (0.027) (0.027)
Age, years -0.003*** -0.002** -0.002** -0.002** -0.002**

(0.001) (0.001) (0.001) (0.001) (0.001)
Max. education, years 0.000 0.000 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.000)
Household size, persons -0.009 -0.008** -0.008** -0.008** -0.008**

(0.006) (0.004) (0.004) (0.004) (0.004)
Expenditure, MZN/day 0.008** 0.003 0.003 0.003 0.003

(0.004) (0.005) (0.005) (0.005) (0.005)
Car ownership, D 0.164*** 0.134*** 0.134*** 0.134*** 0.134***

(0.053) (0.050) (0.050) (0.050) (0.050)
Migrant destination, SA D -0.360 -0.236** -0.228* -0.237** -0.229*

(0.607) (0.115) (0.117) (0.115) (0.117)
Migrant destination, non-Africa D -0.234 0.014 0.022 0.013 0.021

(0.569) (0.158) (0.160) (0.158) (0.160)
Remittances received, D -0.047 -0.073 -0.073 -0.073 -0.073

(0.031) (0.048) (0.048) (0.048) (0.048)
Miner migrant in HH, D -0.040 -0.090 -0.091 -0.090 -0.090

(0.056) (0.074) (0.074) (0.074) (0.074)
Constant 0.447*** 0.465*** 0.465*** 0.465*** 0.465***

(0.067) (0.071) (0.071) (0.071) (0.071)
Observations 1,658 1,301 1.301 1,301 1,301
R2 0.023 0.032 0.032 0.032 0.032
Under Ident(P-value) 0.0168 0.000561 0.000980 0.00193 0.00248
Weak Ident(K-P F) 4.200 11.02 10.93 10.63 10.78
Hansen J(P-value) 0.720 0.628 0.567 0.810 0.761
Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.
Note: Number of observations dependent on data availability, for example, columns 
(3)-(10) contain return migrants from South Africa, Tanzania and Portugal only.
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migrants who have initially chosen to leave Mozambique can be potential return 

migrants. Indeed, regardless of which of the available instruments are used, the 

three-stage least squares approach results in a highly significant coefficient on 

return migration and one that is larger than the initial OLS, restricted OLS and 

2SLS estimates. Thus, controlling for outward and inward migration selection, 

as well as household and geographic characteristics, means that having a return 

migrant in the household results in a 25%-27% higher probability of owning a 

business.

Table 4.14: Probability of Owning a Business, All Households SSLS Estimates.

(1) (2)
Business ownership War, GDP War, ER

Distance Distance
Return migrant 0.265*** 0.255**

(0.102) (0.103)
Gaza, D -0.131*** -0,132***

(0.044) (0.044)
Cabo Delgado, D -0.121*** -0.121***

(0.037) (0.037)
Zambezia, D -0.071* -0.071*

(0.037) (0.037)
Urban proximity, D 0.018 0.018

(0.029) (0.029)
Age, years -0.002** -0.002**

(0.001) (0.001)
Max. education, years -0.008** -0.008**

(0.003) (0.003)
Household size, persons 0.003 0.003

(0.005) (0.005)
Expenditure, MZN/day - '

Car ownership, D 0.136*** 0.136***
(0.049) (0.049)

Migrant destination, SA D -0.214* -0.208*
(0.114) (0.115)

Migrant destination, non-Africa D 0.062 0.066
(0.143) (0.144)

Remittances received, D -0.081 -0.081
(0.051) (0.051)

Miner migrant in HH, D -0.116 -0.114
(0.103) (0.103)

Constant 0.463*** 0.462***
(0.064) (0.064)

Observations 1,301 1,301
R2 0.029 0.030

Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1.
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Table 4.14 shows that, despite the evident differences in estimation strat

egy, and despite the use of several different valid instruments, as discussed 

in the identification strategy, the obtained instrumental variable estimates for 

the impact of return migration on business ownership are positive, statistically 

significant and larger than the naive OLS estimates. These results lend further 

support to the idea that there is negative unobservable self-selection at either or 

both of the outward and return stages of migration. This negative self-selection 

results in an under-estimation of the true effects of return-migration on en

trepreneurial outcomes when using the naive OLS estimator (Table 4.8). Most 

importantly for the question of the chapter, the estimates here show that there 

is a clear overall positive entrepreneurial effect of migration after accounting for 

outward and inward unobservable self-selection.

4.6.3 Alternate Estimators and Dependent Variables

The results here point to the great importance of controlling for unobservable 

self-selection when estimating the entrepreneurial gains of return migration. Us

ing a very simple identification strategy, evidence has been obtained of negative 

(inward) self-selection on both observables (education levels, Table 4.6) and un

observables (IV estimation results, Table 4.14). After controlling for potential 

self-selection bias, the initial small, positive entrepreneurial effect of migration 

is found to be both large and strongly significant.

A possible concern with the estimation strategy used might be that the use 

of least squares is too restrictive to identify my parameter of interest. Results 

from carrying out the same estimation as presented in Tables 4.8 and 4.9 but 

using nearest neighbour matching (NNM) methods is shown in Table 4.15 to 

further test the robustness of the findings described above. Here I focus on 

the average treatment effect (ATE) and see that NNM techniques yield very 

similar results to those produced using OLS methods. The NNM results see a 

high attrition rate between sample restrictions as common support is imposed 

manually.

These final results confirm the SSLS results. Specifically, before restrict

ing the sample (or instrumenting for the migrant decision) the coefficient of 

interest is relatively small. After restricting the sample to those migrants who
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were forced to leave due to war and forced to return due to reasons beyond 

their control (instability abroad, deportation etc.), the effect of migration on 

entrepreneurial outcomes is large, positive and significant. This underscores the 

importance of controlling for both types of self-selection in estimating this effect, 

and strengthens the findings based on both the OLS and SSLS estimated coef

ficients. Further, the NNM ATE and average treatment of the treated (ATT) 

results do not differ substantially from each other and the OLS, 2SLS and SSLS 

results.

The NNM results also provide evidence of negative selection-bias at the 

outward migration stage. This coefficient is insignificant for both the OLS and 

2SLS estimates. This finding fits well with the survey evidence which shows a 

high number of migrants engaging in mining work and further fits with observed 

negative self-selection of migrants, especially in the south of the country.

Table 4.15: Probability of Owning a Business, All and Sub-Samples of House
holds Matching Estimator

(1) (2) (3) (4)
Business ownership Full War Forced War Migrants +

Sample Migrants Return Forced Return
Return migrant - ATE 0.11** 0.19** 0.02 0.27*

(0.06) (0.09) (0.14) (0.15)
Return migrant - ATT 0.11* 0.12 0.10 0.26*

(0.06) (0.08) (0.12) (0.14)
Observations 1149 1083 1034 505
Matches 4 4 4 4
Controls, baseline Y Y Y Y
Controls, additional Y Y Y Y
Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.
Note: similar controls to those employed in the primary specifications used here. 
Common support is established prior to each matching exercise by refining the 
sample after running logit regressions on restricted sub-samples.

Another possible concern regarding the primary results might be that the 

single entrepreneurial outcome of analysis - business ownership - is too narrow a 

measure of entrepreneurship. To address this I examine the quality of the busi

ness, i.e. the (family and non-family) employment created by return migrant as 

compared to non-migrant employment creation. Moreover, and still in the same 

line, it is possible to understand whether the focus on a single entrepreneurial
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outcome is too narrow. Indeed, the available survey data allows alternative 

entrepreneurial outcomes such as self-employment to be used as an alternate 

outcome variable.

An additional dimension of interest in the primary result here is to examine 

whether there may be heterogeneous effects of return migration. For instance, 

will return migration confer entrepreneurial skills that axe more suited to one 

sector of activity as opposed to another? Table 4.16 goes some way to answer 

these questions. Using the same controls as in the primary results. Table 4.16 

displays the 3SLS estimation for three business sectors, family employment and 

self-employment. Here only the coefficient of interest relating to street vending 

is significant; it displays a similar sign to that in the main SSLS results (see 

Table 4,14). This significant coefficient may indicate a potential mechanism 

through which the entrepreneurial effect of migration may work in; namely, 

through facilitating stock purchases and/or savings accumulation needed for 

working capital in the retail sector. Lack of significance on the other alternative 

outcome variables may simply indicate that the controls used for these variables 

are not appropriate for these outcomes, for example, further experience and 

educational controls (beyond the scope of the available data) may be needed to 

investigate the effect of return migration on self-employment more adequately.

4.6.4 Discussion of Results

On a related note, an understanding of the mechanisms underlying any en

trepreneurial gains caused by return migration will be important. Business own

ership (or self-employment) require that financial constraints be non-binding, 

this can be made possible by savings or remittances accumulated by the migrant; 

but migration may also promote entrepreneurship when formal education is ac

quired abroad; and, finally, migration may encourage new business formation by 

teaching unobservable new skills to the migrant. It would be important to deter

mine the relative importance of these factors in order to improve understanding 

of how migration affects entrepreneurial activity.

Finally, and particularly given the nature of the identification strategy em

ployed in this chapter, the external validity and wider applicability of the policy 

implications from the chapter’s results must be examined. Indeed, as happens
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with most noil-structural empirical estimations searching for experimental vari

ation, only local treatment effects can be identified that are relevant for the 

population responding to the sources of variation identified here. To make this 

point clearer, recall that, in order to isolate self-selection issues, instances of 

forced migration (due to war, social unrest or migration policies) were used. 

This allowed the identification strategy to conform to the thought experiment 

of randomly choosing a resident in the home country, moving this individual to 

a different country and then, again randomly, choosing him from the population 

to return to the home country. The question of what entrepreneurial skills are 

gained by such a randomly chosen person will hinge crucially on the source of 

variation used to make this selection. In the case of forced migration, the esti

mate above will most likely be driven by the entrepreneurial effect that return 

migration has on people that move in response to the shocks used here.

The logical question to ask next is that of external validity: how useful can 

these estimates be outside the context in which they are obtained? I argue 

that the type of variation used in the identifications strategy employed here 

is present not only in Mozambique but also in several neighbouring African 

countries where labour movements are often forced and happen as a result of 

violence and conflict.

In addition, the fact that an alternative, totally distinct source of varia

tion (changes in macroeconomic variable at destination and physical distance 

between migrant origin and destination) yields the same qualitative results is 

somewhat reassuring. Indeed, this source of variation is likely to affect migrants 

who are ‘target-earners’ and decide to return when they achieve a certain level 

of savings.

Thus, I obtain a positive significant entrepreneurial effect of return migration 

which is strengthened after controlling for unobservable outward and inward self

selection. using two distinct identification strategies. This result points to the 

importance and at least a certain degree of generality of this chapter’s results 

and proposed methodology.
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4.7 Conclusion

This chapter contributes to answering broad questions such as: In terms of 

entrepreneurial activity, is it worth sending random national residents abroad 

and then randomly bringing migrants back to the origin country? Is it worth 

bringing an average existing migrant back? It therefore quantifies the impact 

of return migration on dimensions such as new business creation, which may be 

related to unobservable entrepreneurial characteristics of return migrants.

These questions are answered using a purposely conducted representative 

survey of Mozambique. This is a typical southern African country in the sense 

that migratory flows are mostly directed at neighboiiring countries. There

fore, inferences can also be drawn about southern Africa’s growth potential, for 

example, whether it can be supported by the current substantial south-south 

migration flows in the area. The difficulty in establishing empirical evidence on 

important questions regarding south-south migration flows is addressed using 
the paper’s novel survey data.

The chapter’s methodological contribution highlights the importance of go

ing beyond simple comparisons of entrepreneurial outcomes between return 

migrants and non-migrants to avoid (unobservable) self-selection biases in es

timation. Indeed, evidence is obtained of important unobservable, negative 

self-selection in inward-migration to Mozambique, especially in its traditional 

migration southern provinces.

The results nevertheless do point to a positive entrepreneurial effect of re

turn migration for the origin country. In this light, policy-makers, particularly 

in similar neighbouring countries, should feel encouraged to design temporary 

migration programs that can better serve the interests of both origin and des

tination countries. For example, lotteries granting migrant visas for work per

mits. These are already observed in Tonga (for work in New Zealand), and 

could plausibly be proposed for sub-Saharan African countries that already see 

large numbers of migrants moving formally or informally to South Africa, the 

Middle East etc. Moreover, while further studies on other source countries are 

required to make a stronger general argument, for this case at least, keeping the 

doors of rich countries open to migration may be regarded as a form of “efficient 

aid”.



Chapter 5

Conclusion

This thesis addresses three important issues in development economics. The first 

is the examination of conflicting reasons for the hyperinflation seen recently in 

the Zimbabwean economy. The second examines whether land redistributions 
can damage important network effects between farmer groups, using a natural 

experiment in Zimbabwe. And the third cjuantifies the impact of return mi

gration on dimensions such as new business creation, which may be related to 

unobservable entrepreneurial characteristics of return migrants.

Chapter 2 .sets out to addre.ss two potential (and conflicting) reasons for the 

hyperinflation recently seen in the Zimbabwean economy. First whether private- 

sector price speculation caused the hyperinflation and second whether large 

reductions in external (aid) financing led authorities to resort to seigniorage

financing of the domestic deficit.

To test these, I estimate a demand for money function for the country over 

the time period 1980-2008 and find that real money balances are cointegrated 

with the change in the price level with plausible convergence rates and long-run 

elasticities. The ARDL model establishes a long-run money demand relationship 

for Zimbabwe for the first time in the literature. This estimation relies on 

deflating the money variables by a newly constructed price series: the exchange 

rate between USD and ZWD on the parallel market.

Second the chapter uses the estimated model to test for self-perpetuating 

prices and feed-back mechanisms between nominal money and prices. I find
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evidence to suggest that although feed-back mechanisms do exist between money 

and prices, prices are not themselves self-perpetuating in the sample period.

Finally the chapter uses the estimated elasticity on the price variable to 

calculate the revenue maximising level of seigniorage given constant rates of 

money-supply growth. Seigniorage levels increased dramatically between 2000 

and 2008 as other sources of (domestic and international) financing declined. 

The decline in international financing (ODA) was not as dramatic during this 

time period as the drop in domestic financing as the domestic tax base collapsed, 

due to the country’s economic decline. Even when external financing (aid) is 

decomposed into humanitarian and non-humanitarian assistance, the decline in 

external assistance to the government is far from dramatic.

That component of domestic revenue raised from purchasing export earnings 

at cheap rates of exchange may have further been used to plug the financing gap, 

although this is difficult to quantify with existing data and presents an avenue for 
future work, contingent on data availability. The chapter’s results highlight the 

importance of examining seigniorage financing (and export-earnings financing 

through differing rates of foreign exchange) when attempting to address the 

financing imbalances present in the economy over the last decade. Thus, the 

second potential reason for hyperinflation, printing money to alleviate financing 

losses is accepted, but it is noted that financing losses are due to the collapse of 

the domestic tax base rather than the decline in external financing.

There are potential concerns regarding the external validity and thus the 

potential for wider policy implications of the results in Chapter 2. For example, 

very high inflation is uncommon, even in developing countries in recent times. 

However, the long-run nature of the estimated money demand equation high

lights the policy implications for high as well as very high inflation scenarios. 

The methodological contributions (new price series and the use of structural 

breaks based on economy-wide shocks) mean that this type of analysis may 

be relevant for other high inflation countries which lack high frequency, high 

quality macroeconomic data. Finally, in an era of relatively high ODA support 

in many low income countries, the results of this chapter highlight the sensi

tivity of the domestic economy to ODA shocks, as well as the importance for 

developing country governments to focus on the sustainability of tax revenues
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in the face of policy or other shocks. This chapter, once again, underscores the 

short-sightedness of inflationary monetary policies.

Chapter 3 combines farm-level, geographic and survey data with information 

on land ownership structures both before and after recent land redistribution 

policies implemented in the country. The chapter is specifically concerned with 

communal farmers who have not (as yet) benefited from recent land redistribu

tion policies in Zimbabwe. The data are analysed to assess whether and to what 

extent communal farmer location, with respect to large scale commercial farms, 

affects cotton productivity, income, consumption or expenditure outcomes, as a 

result of social learning externalities and/or network effects between these two 

groups of farmers.

I find a negative effect on cotton productivity and some survey outcome 

variables for cotton farmers located close to recently redistributed commercial 

farms, when controlling for farm-level environmental characteristics as well as 

input use. This applies both when compared to those farmers near commercial 

land that has not been redistributed as well as those farmers located away from 

any commercial land. This supports the chapter’s main hypothesis; namely, 
that communal farmers benefit from localised network effects, based on proxim

ity to large-scale commercially farmed land. Removal of these network effects 

has resulted in negative agricultural outcomes for proximate cotton farmers 

that could be identified over and above the wider-spread negative effects of the 

redistribution policy coinciding with generalised economic, political and social 

decline.

The chapter’s results have policy implications for land redistribution poli

cies both within Zimbabwe and more broadly. The rich empirical analysis as 

well as anecdotal evidence suggest that access to machinery, skills and pesticide 

spillovers provided by commercial farmers (directly or indirectly) and otherwise 

unavailable to communal farming communities, is important. This adds to ex

isting work on land reform in Zimbabwe, for example, Kinsey (2004) where the 

effects of land redistribution on the outcomes of resettled farmers are investi

gated.

The chapter’s rich dataset and robustness tests allow the mechanisms to be 

uncovered through which these support structures may be of particular impor-
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tance for agricultural productivity. For example, access to transportation of 

inputs appears to be crucial for cotton farmers in the country; similarly infor

mation spillovers, through cotton-training schemes, are also effective. Thus the 

chapter presents the first known formal evaluation of the CTC’s strategic man

date, namely, to train small numbers of farmers in cotton-growing communities 

and relying on the incentive to reduce the community-level pest-burden as the 

mechanism through which this training is transmitted beyond those receiving 

the training directly. I also uncover part of the reason for Cottco’s effectiveness 

in the provision of its credit input scheme, specifically, that the group-level im

plementation of the scheme provides incentives for farmers to assist each other 

in the expectation of ensuring the repayment of the credit advanced to the group 

members and so guaranteeing access to credit in subsequent seasons.

Further, this chapter addresses an area that has received little attention in 

the literature, namely the effect of land redistribution on those farmers who do 

not benefit directly through land allocation. Here I focus on those communal 

farmers yet to benefit from the recent land redistribution in the country. Fu

ture work on non-beneficiaries of land reforms more generally may be similarly 
insightful.

Thus, it is acknowledged that the external validity of the chapter’s main 

findings, as well as their policy implications, are dependent on the context in 

which changes to land owmership structures are implemented as part of wdder 

land reforms. However, as urban areas expand throughout developing countries 

and as food security becomes a crucial policy objective globally, land ownership 

issues are becoming increasingly relevant to policy makers. To this extent, the 

broad message is emerging from Chapter 3 is one of the importance of the in

formal and formal linkages between parts of the agricultural sector, especially 

where access to capital and technology become binding. Whilst it is acknowl

edged that addressing historic land owmership imbalances is of importance for 

sustained and equitable post-colonial development, I argue that an extensive 

knowledge of both formal and informal agricultural support structures is es

sential before engaging in wide-spread land reform. This is in order to avoid 

costly removal of support structures essential to the sustainability of the sector 

post reform. And is especially important where agriculture accounts for a large
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proportion of national output, as well as income and food security for large 

segments of society.

Finally Chapter 4 contributes to answering broad questions such as: In terms 

of entrepreneurial activity, is it worth sending random national residents abroad 

and then randomly bringing migrants back to the origin country? Is it worth 

bringing an average existing migrant back?

These questions are answered using a purposely conducted representative 

survey of Mozambique. This is a typical Southern African country in the sense 

that migratory flows are mostly directed at neighbouring countries. Hence, 

indirectly, the chapter also asks the important question of whether southern 

Africa’s growth potential can be supported by the current substantial south- 
south migration flows in the area.

The chapter’s methodological contribution highlights the importance of go

ing beyond simple comparisons of entrepreneurial outcomes between return 

migrants and non-migrants to avoid (unobservable) self-selection biases in es

timation. Indeed, evidence is obtained of important unobservable, negative 

self-selection in inward-migration to Mozambique, especially in its traditional 
migration southern provinces.

Further research may focus on better understanding the mechanisms under

lying any entrepreneurial gains caused by return migration will be important. 

Business ownership or self-employment need financial constraints to be rendered 

inactive, which can be made possible by savings or remittances accumulated by 

the migrant; but migration may also promote entrepreneurship when formal ed

ucation is acquired abroad; and, finally, migration may encourage new business 

formation by teaching unobservable new skills to the migrant. Although this 

chapter indicates that all three channels may be present it would be impor

tant to determine the relative importance of these factors in order to improve 

understanding of how migration affects entrepreneurial activity.

Regarding the generality of the results in this chapter, it is noted that the 

question of what entrepreneurial skills are gained through the migration experi

ence by a randomly chosen person will hinge crucially on the source of variation 

used to make this migratory selection (both at the outward and inward stages 

of migration). In the case of forced migration, the estimates found in Chap-
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ter 4 will likely pick the entrepreneurial effect that return migration has on 

people that move in response to the shocks used here. Thus, how useful can 

these estimates be outside the context in which they are obtained? I argue 

that the type of variation used in the identification strategies employed here 

are present not only in Mozambique but also in several neighbouring African 

countries where labour movements are often forced and happen as a result of 

\'iolence and conflict.

The results nevertheless do point to a positive entrepreneurial effect of re

turn migration for the origin country. In this light, policy-makers, particularly 

in similar neighbouring countries, should feel encouraged to design temporary 

migration programs that can better serve the interests of both origin and des

tination countries. For example, lotteries granting migrant visas for work per

mits. These are already observed in Tonga (for work in New Zealand), and 

could plausibly be proposed for sub-Saharan African countries that already see 

large numbers of migrants moving formally or informally to South Africa, the 

Middle East etc. Moreover, while further studies on other source countries are 

required to make a stronger general argument, for this case at least, keeping the 

doors of rich countries open to migration may be regarded as a form of ‘‘efficient 

aid”.
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Appendix A

Inflation Appendix

A.l Price Expectations, Superconsistent Esti
mation

Cagan (1956) assumes an adaptive process for price expectations. Sargent and 
Wallace (1973), Sargent (1977) and Salerni and Sargent (1979) advance a model 
of money demand under hyperinflation with rational rather than adaptive ex
pectations. Using the Cagan data to estimate the rational expectations Cagan 
model, Salerni and Sargent (1979) show the fragility of the Cagan results un
der rational expectations (confidence bands on the coeflficients of interest are 
much wider). However, acceptance of the hypothesis of rational expectations 
formation during high inflation is not always straight forward. Christev (2005) 
for Bulgaria and the Ukraine, and Phylaktis and Taylor (1993) for Argentina, 
Bolivia, Brazil, Chile and Peru during the 1970s and 1980s have tested for ratio
nal expectations explicitly and are not able to accept the rational expectations 
hypothesis under hyperinflation.^

It is possible to circumvent the exact formation of price expectations by 
modelling the time series behaviour of prices and money balances explicitly. 
For example, by using an error correction framework, which results in super- 
consistent estimation.

Testing for self-perpetuating prices and exogeneity of the money-supply are 
important aspects of establishing causality between money and prices in the 
Cagan model.

If Cagan’s 1956 paper is the departure for any work on hyperinflation, Taylor 
(1991) is the departure for all modern empirical estimation of money demand in 
developed and developing countries alike. Taylor points out that Cagan’s insight 
regarding both the movement and magnitude of inflation and money growth 
during hyperinflations lends itself to superconsistent cointegrated estimation.

Drawing heavily from Taylor (1991), the data generating process for Cagan’s 
model for money demand is:

{m-p)t = d-Ct (A.l)

^The prediction error from the cointegration analysis indicates that time t information is 
not used rationally by agents, given how quickly prices were rising.
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where rrit is the natural logarithm of the money stock at time t, p is the natural 
logarithm of the price level. is the expected (at time t) inflation rate for
time td-l, and is a stationary error term, which may be serially correlated. Re
gardless of the method used to form expectations, the expected rate of inflation 
must differ from the actual rate by a forecasting error, et+i = (Apt+i —
This error is assumed to be stationary in Taylor-type money demand models. 
Equation (A.l) then is re-written as:

Ap(+i = a ^{m-p)t + rit+i (A.2)

where
Vt+i = et+i +a (A.3)

Cagan’s insight concerning the relative orders of magnitude of changes in real 
and financial variables during hyperinflation allows Taylor to conjecture a coin
tegrating relationship between RMB and the change in prices in the following 
way. Under hyperinflation, suppose that real money balances and inflation are 
non-stationary processes whose first differences do approximate to stationaritj'. 
Subtracting Apt from both sides of equation (A.2) yields:

A'^pt+i = a ^{m - p)t - Apt + ip+i (A.4)

By assumption both A^pt^i and pt+i are stationary processes. So (A.4) implies 
that the linear combination [a~^{m—p)t — Apt] must also be stationary. This is 
despite both R.MB and the inflation rate individually displaying non-stationary 
behaviour.

In the terminology of Engle and Granger (1987), real money balances and 
inflation are cointegrated with a cointegrating parameter equal to the parameter 
of interest in the hyperinflation model (the semi-elasticity of real money demand 
with respect to inflation, a above). This estimate will be superconsistent if 
the assumptions above are correct (Stock, 1987) and robust to simultaneity or 
omitted variable bias (Engle and Granger, 1987).

If cointegration is found, then a highly efficient and robust estimate of the 
main parameter of interest in the model can be obtained which is non-specific 
with respect to expectations formation. This (usefully) allows abstraction from 
the Sargent (1977) discussion on the need for certain identifying restrictions or 
assiimptions in order to estimate a. Rejection of cointegration between inflation 
and money balances, given the above discussion, amounts to a rejection of the 
Cagan model (Taylor, 1991, p. 329).

A.2 Alternate Error-Correction Models
Juselius (2004) undertakes an empirical study of the Brazilian high inflation 
of the 1970s and 1980s. She advances the idea that prices can be integrated 
of order 2 during hyperinflationary periods with the implications this has for 
ECMs and money demand inference.

Juselius (2006) emphasises that the order of integration of a variable is not in 
general a “property of an economic variable” (Juselius, 2006, p.l8) but rather a 
convenient statistical approximation to distinguish between the short-, medium- 
and long-run variation in the data. Unless a unit root is given a structural in
terpretation, the choice of one representation over another is not important, as
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long as there is consistency between the economic analysis and the choice. Al
though the choice, from an empirical point of view, is crucial to the analysis and 
must be carefully considered. Thus Juselius extends the theoretical premise on 
which Taylor-derived superconsistency in money demand functions is assumed, 
estimated and tested. She further emphasises that the distinction between per
manent and transitory shocks is fundamental to the empirical interpretation of 
integration and cointegration results.

Intuitively the usefulness of utilising 7(2) variables can be understood in the 
following terms. Namely, that avoiding their use, in some cases, can be achieved 
by fitting sufficiently many deterministic (linear, broken linear, quadratic) trends 
to the data. “This, of course, is just another way of modeling second order non
stationary data.” (Juselius, 2006, p.294). Macroeconomic data are generally 
influenced by regime or policy shifts, often identified as a change in trend in 
the data, which may cause at least some of the estimated regression parameters 
to change over time. However, inference of estimated parameters is only valid 
if the parameters are constant over time, which usually relies on stationarity 
or on cointegrating relationships existing between 7(1) variables. Thus if trend 
changes can be incorporated into the analysis explicitly, by using 7(2) variables, 
it may be possible to estimate a stable money-demand function for a longer 
time-period and include periods of significant trend changes in the variables of 
interest.

Thus, in the case of an economy moving from medium to high inflation the 
apparent ‘trend’ break could be modelled in two ways. First by splitting the 
sample period in order to achieve sub-sample parameter constancy (Petrovic 
and Mladenovic, 2000). Or, second, if it can be established that a relationship 
exists between an 7(1) real variable (real money balances) and and 7(1) determi
nants (the inflation rate). Then bj' using Juselius’s pragmatic and statistically 
consistent approach to modelling time-series data, a cointegrating relationship 
for 7(2) nominal variables utilising standard 7(1) estimation techniques may be 
carried out. And this over a longer time-period than is possible when requiring 
parameter constancy between regime or policy changes.

Juselius (2006) shows that an 7(1) model can be used for the estimation 
of 7(2) nominal variables, without loss of information, under some conditions. 
M’hen estimating money demand relationships a necessary (but not sufficient) 
condition to allow for the validity of the nominal to real transformation of the 
7(2) variables is long-run price homogeneity, {m—p) ~ 7(2). This occurs where 
both nominal money and prices contain the same 7(2) trend with the same 
coefficients. The sufficient condition is the existence of a robust cointegrating 
relationship between the real variable and the explanatory variables.

Thus if: {mt,Pt) ~ 7(1) & (Apt) ~ 7(1), {rrit —pt) ~ CI{2,1), then the data 
satisfy long-run price homogeneity and the 7(2) model can be transformed to 
an 7(1) model without loss of information. There are a series of steps that must 
be taken to check for the possibility of double unit roots in the data, which will 
be listed and tested for the Zimbabwean data, as well as various tests for the 
existence of a robust cointegrating relationship.

A money demand schedule that finds RMBs are determined by the inflation 
rate (as in the Cagan hyperinflationary money demands) can be characterised by 
equation (A.l). If the inflation rate is found to be empirically 7(1) this suggests 
that prices are 7(2) and therefore that the nominal money stock is likely to be
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7(2) as well.^
Table A.l shows the test statistics from running augmented Dickey-Fuller 

regressions on the series of interest. Over both the entire sample period and 
the sub-sample of very high inflation (from mid-1998 onwards) Ml, the parallel- 
market exchange rate (CER) and the CPI are non-stationary in levels and dif
ferences (regressions include both a trend and intercept). The real variables 
(depreciation rate and log of real money balances) are stationary in differences 
but non-stationary in levels for both time periods. This indicates that prices 
and money are 7(2) whilst the real variables are 7(1).

Table A.l: Augmented Dickey-Fuller Tests

Level
MacKinnon 

ADF Test One-Sided 
Statistic P-Value

Difference
MacKinnon 

ADF Test One-Sided 
Statistic P-Value

1980M01-2008M05
Log of Ml
Log of CER

5.84 1.00 3.14 1.00

2.28 1.00 9.53 1.00
Log of CPI -2.34 0.41 9.33 1.00
Depreciation rate 
Log of real

2.89 1.00 -6.53 0.00

money balances -1.50 0.83 -22.06
1998m06-2008m01

0.00

Log of Ml
Log of CER

4.37 1.00 -2.07 0.26

8.09 1.00 -0.96 0.94
Log of CPI 2.21 1.00 1.16 1.00
Depreciation rate 
Log of real

1.84 1.00 -6.03 0.00

money balances -1.91 0.64 -13.86 0.00
Italics: reject unit root at 1% level, Similar results for M2 (at least until 2000).

Juselius presents the arguments for and against modelling 7(2) variables as 
7(1) variables.^ First, modelling agents as rational and forward looking implies 
that these agents should be able to account for fully anticipated regime shifts 
(justifying the use of a deterministic trend). On the other hand, modelling 
unanticipated changes as stochastic trends is appealing but only where the be
haviour of the agents does not change the post-regime stochastic growth rates 
systematically (in which case the change should be modelled deterministically). 
Similarly it is difficult to interpret the deterministic trend, i.e. if it is proxying 
for an omitted variable that variable’s inclusion would render it superfluous. 
Appropriate interpretation of the data and robustness testing of the empirics is

^Because deterministic trends in mt pt might well cancel in (m — p)t the deterministic 
trend can be expected to be different in the nominal versus the real models.

®This transformation may be achieved by fitting sufficiently many deterministic trends or 
by allowing their (potentially) common stochastic shocks to cancel in an 7(1) cointegrating 
relationship of real variables.
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thus very important."^
An important step in the analysis requires that the data be examined in 

levels and differences to establish the existence of 7(2) behaviour. This is typi
cally characterised by smooth levels graphs (difficult to distinguish from an 7(1) 
variable with a linear trend) whereas the differences graph (especially a moving 
averages difference to account for noisy data) can indicate whether the average 
growth rate has been approximately zero, has been changing over the sample or 
whether there has been significant mean reversion in the differences.

Figure A.l: Levels and Differences (Money)

-Ml (log. left axis) -—Ml (log difference, right axis)

Sources: CER sources and IMF IFS.

Ml (Millions 
of ZWD, log 
difference)

Second there must be confidence in the validity of the nominal to real trans
formation of the 7(2) variables. Rejection of this validity results in a loss of 
information by using the real variables in a cointegrating relationship. The 
price homogeneity of the data is tested to ensure that their stochastic trends 
cancel, likely to be strongly dependent on the specification of the deterministic 
trends in the model.

Final diagnostic tests are carried out on the following; the cointegrating 
relationships between the real variables, if any exist, including examining the 
residuals for stationarity. Standard empirics packages provide a host of robust
ness checks on the existence of cointegrating relationships.

Thus I have established in Table A.l and Figures A.l and A.2 that the nom
inal variables display 7(2) behaviour. And having accepted the validity of the 
nominal to real transformation (price homogeneity). It remains to estimate the

“'juselius tests the robustness of the nominal model’s estimation results, i.e. examining 
whether large roots remain in the cointegrating matrix. Here a slightly different approach 
is taken: preliminary evidence suggests the existence of 1(2) variables so instead a focus on 
testing the robustness of the /(I) model utilising the real (1(2) variables) is taken.
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Figure A.2: Levels and Differences (Exchange Bate)
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Sources: CER sources and IMF IFS.

cointegratiiig relationship to test Ho(l) via the stability of the money demand 
equation.

Figure A.3 indicates, that there may exist a (negative) relationship between 
real money balances and the depreciation rate. The last year of the hyperin
flation may prove difficult to fit as the variations in prices and RMBs during 
this period of high inflation are significantly larger than during the rest of the 
sample period. I go on to explore this empirically in Table A.3 where an AR(1) 
model is used to estimate (via OLS) a super-consistent cointerating relationship 
between the depreciation of the black market exchange rate and the level of real 
money balances. Cointegrating relationships are not found for this specification. 
Thus ultimately this methodology is replaced, in Chapter 2, with ARDL esti
mation techniques where structural changes are considered explicitly. As many 
of these are exogenous or unexpected, this methodology (discussed in Section 
2.2) is preferred.

A.3 Data Considerations
Cagan highlighted the data issues that plague hyperinflationary money demand 
estimation, especially the reliability of price indices and the difficulty in fitting 
the last few observations. These are both of concern in the Zimbabwe case-study.

The Zimbabwean CPI faces several quality issues (described in Section 2.4). 
These are overcome by constructing a new prices series using the parallel-market 
exchange rate.

There are two possible reasons for the difficulty in fitting the last few ob-
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Figure A.3: Eye-ball Cointegration

RMB (left axsis) —Annual Inflation Rate. CER (right axsis)

Sources: CER sources and IMF IFS.

Annual 
Inflation 

Rate, CER 
log difference)

Table A.2: Cointegration Tests

Statistic P-Value
1980-2008

Trace None 9.87 0.29
At most 1 3.16 0.08

Max. Eigenvalue None 6.71 0.52
At most 1 3.16 0.08

1980-1999
Trace None 26.18 0.00

At most 1 2.33 0.13
Max. Eigenvalue None 23.85 0.00

At most 1 2.33 0.13
2000-2008

Trace None 9.00 0.37
At most 1 0.79 0.37

Max. Eigenvalue None 8.21 0.36
At most 1 0.79 0.37

Note: Null hypothesis for trace test: number of cointegrating 
relationships less than or equal to n. For max eigenvalue 
test: r cointegrating relations against the alternative 
of r + 1 cointegrating relations.
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Table A.3: Cointegration Results

Cointegrating Coefficients Adjustment Coefficients
Log(RMB) Depreciation D(Log D (Depreciation

Rate of RMB) Rate)
1980-2008 1 0.34* -0.06** 0.04

(-0.16) (-0.02) (-0.03)
1980-1999 1 -5.21** 0.00 0.03**

(-1.13) (-0.01) (-0.01)
2000-2008 1 0.27*** -0.20** 0.04

(-0.08) (-0.08) (-0.10)
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1.

Figure A.4: Annual Inflation: CER & CPI Series (1980-2009)
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Sources: CER sources.
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Figure A.5: Maximum Revenue under Constant Money Supply Expansion
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servations in a hyperinflationary profile. First people may anticipate currency 
reform and begin to increase their holdings of money balances, despite a high 
rate of increase in the money supply (assuming the latter is exogenous). Second 
linear approximations may become increasingly unreliable as the range of the 
explanatory variables widens.

The ZWD was formally suspended in April 2009, BBC (2009), however, 
there is reason to believe that the ZWD was only one of a range of currencies 
available for use in the Zimbabwean economy for much of 2008. For example the 
difficulty in physically carrying sufficient currency for transactions requirements 
and the increasing incidence of barter and or vendors refusing payment in ZWD 
means that I limit the estimation period to the months between January 1980 
and January 2008 as the time period within which the ZWD was used as the sole 
legal tender in the country fulfilling the transaction, store of value and unit of 
account roles traditionally held by fiat currency. Limiting the estimation period 
may overcome the issue of explosive roots (Nielsen, 2010).

The choice of modelling real Ml balances or real M2 balances may affect 
the estimation outcome (Carpenter and Lange, 2002). For example, this choice 
may depend on whether money demand is being modelled as a portfolio choice 
(money as a store of value - M2) or a transactions motive (cash-in-advance types 
models - Ml). Some authors present estimates for both Ml and M2. Money 
demand estimation for the US tends to be undertaken with Ml. I use Ml for 
the Zimbabwean case-study, this captures the widest range of money holders in 
that economy and how they behave.

It is also important to consider whether or not one should include a measure 
of stock-market volatility must also be considered. Money as a store of value 
competing with other forms of liquid wealth implies that including stock-market 
instruments may be appropriate in Zimbabwe’s case. Data on stock market 
returns are available for the time period required, and are used as an extra 
control in some of the presented results.

Last, when estimating money demand during high inflation periods the lit
erature usually confines itself to the hyperinflationary period only. This seldom 
results in more than two years of data; even at monthly frequency this is a short 
time-series. The Zimbabwean case-study may yield better quality estimation in 
this regard. Inflation has been high there for some time, and was seldom be
low 10% even in the relatively stable mid-1980s and late 1990s. Slavova (2003) 
estimates money demand schedules for four distinct periods of Bulgaria’s high 
inflation period, with some success. Introducing dummy variables to account for 
large exogenous shocks to the Zimbabwean economy and splitting the sample 
into distinct time periods (reflecting moderate and high inflation periods) are 
considered for estimation purposes here, in the spirit of Juselius (2006).

A.4 Applied Hyperinflation Papers
Petrovic and Mladenovic (2000) estimate money demand and exchange rate 
determination models for Yugoslavia which has implications for work on Zim
babwe. Specifically they accept the hypothesis that the exchange rate is set 
directly in the money market for the Yugoslavian case-study during rapid infla
tion. This implies that private agents utilise the exchange rate as a price index 
thus either complementing or substituting entirely for the domestic price series.
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This situation is applicable to Zimbabwe and supports this chapter’s approach 
of denominating money balances in foreign currency. Cagan (1956) also notes 
that when foreign currency rates are good indicators of prices, real cash balances 
are related to currency depreciation.

Alternate ECM estimation techniques, for example, using Engle-Granger 
testing and estimation^, that have been used for recent episodes of hj’perinfla- 
tion include Slavova (2003) for Bulgaria in the 1990s, Taylor (1991) for those 
European countries and Russia affected by hyperinflation in the first half of the 
last century and Phylaktis and Taylor (1993) for Latin American countries in 
the latter part of the twentieth century.

Juselius (2004) models money demand for Brazil’s period of high inflation, 
estimating money demand as an 7(2) process. This entails analysis of long-run 
and medium-run price homogeneity as testable restrictions on the 7(2) model. 
However, testing (Augmented Dick-Fuller, see Appendix A.2) shows that once 
structural breaks have been adequately accounted for, the Zimbabwe data do 
not display 7(2) behaviour. Juselius (2006) discusses the theory and testability 
of 7(2) models, ultimately not applicable to the current chapter.

Also applicable to a wider sample of hyperinflations is the paper by Asilis, 
Honohan, and McNelis (1993). These authors utilise not oidy error-correction 
and time-varying parameter estimation but also specifically account for inflation 
variance as a proxy for inflation uncertainty. This is carried out through use 
of a GARCH model for inflation. This is an important aspect of expectations 
formation and thus real money balance determination, during hyperinflation.

Recent work on high inflation Ethiopia (Loening et ah, 2009) finds money 
supply growth affecting short-run food price inflation and the exchange rate 
and international food prices affecting long-run food prices. In Sierra Leone, 
Gottschalk et al. (2008) find that despite data limitations they are able to fore
cast inflation for operational purposes using a structural vector autoregression 
(VAR).

Table A.4: Hyperinflations: Pre-War & War (1921-1949)

Country Year(s) Single Country
Literature

Multi Country
Austria 1921-1922 Cagan (1956); 

Sargent (1982); Taylor (1991)
Russia 1921-1924 Cagan (1956); 

Sargent (1982); Taylor (1991)
Germany 1922-1923 Cagan (1956); 

Sargent (1982); Taylor (1991)
Poland 1923-1924 Cagan (1956); 

Sargent (1982); Taylor (1991)
Hungary 192.3-1924;

1945-1946
Cagan (1956); 

Sargent (1982); Taylor (1991)
Greece 1943-1944 Cagan (1956); 

Sargent (1982); Taylor (1991)
China 1948-1949 Huwang, 1948 Fischer et al. (2002)

^See Engle and Granger (1987), Johansen (1991).
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A.5 Data
Data is monthly from January 1980 to early 2008.® The variables of interest are 
drawn from:

• The consumer price index (CPI), money (Ml) and three-month time de
posit rate:

— IMF International Financial Statistics (IFS), 1980-2007 and 
— Reserve Bank of Zimbabwe (RBZ) Monthly Statistics, 2007-2008.

• Composite exchange rate (CER) data:

— World Currency Yearbooks, 1980-1993 (International Currency Anal
ysis, Various years);

— Professor A. Hawkins^ (this data is quarterly), 1994-1999 and 
— Techfin (Zimbabwe), Parallel Market Rate, 2000-2007.®
— John Robertson, Parallel Market Rate and Official Interbank Rate, 

2008-2009.®

• Government budget^® and overseas development assistance data^^ (ODA):

— OECD, Development Assistance Committee (DAC), 1980-2008;
— The Economics Intelligence Unit, ‘Country Reports’ and ‘Country 

Profile’ series, 1980-2007, (Economist Intelligence Unit, 2007) and
— RBZ Monthly Statistics, 2006-2007.

• Stock market returns:

- IME’s IFS, 1980-1988 & 1994-1997;
— Datastream Advance, 1988-1994 and
- Ecowin, 2007-2008.

• Imports:

— IMF Direction of Trade Statistics (DOTS), trade-partner exports to 
Zimbabwe, 1980-2007.

® All ZWD denominated data are transformed to reflect the 2006-2008 dollar, i.e. in August 
2006 three zeros, in August 2008 ten zeros and in February 2009 twelve zeros were removed 
from the currency to allow reintroduction of lower denomination notes in order to cope with 
the very high rates of inflation.

^Prom an (unpublished) document compiled to establish (fair) compensation for commer
cial farmers affected by the Fast Track Land Reform Programme (FTLRP).

®This series is derived from surveying businessmen in Harare on the actual rates they used 
to buy and sell foreign currency on the black market, established through correspondence with 
Techfin, Zimbabwe, summer 2008.

®As above until December 2008 at which time many businesses closed indefinitely. January- 
April 2009 represents figures relating to the official interbank rate, as foreign currency was 
increasingly used in the real economy at this time, ZWD transactions were taking place primar
ily within the banking system. Data established through correspondence with J. Robertson, 
an economist in Harare, summer 2008 - winter 2010.

^°Budget data are annual from 1980-1997, quarterly from 1998-2005Q2 and monthly from 
2006-2007.

^^Aid data are annual.
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Debt and GDP (total debt outstanding and disbursed):

— World Bank (WB) World Development Indicators (WDI), public and 
publicly guaranteed total debt outstanding and disbursed; real, nom
inal GDP, 1980-2006.
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Table A.8: Merging Three Series: Error-Correction Model

Dependent variable
(1)

World Currency Year
(2)

Parallel Rate
Farm Compensation 1.26*** Q

(3.61) (5.81)
Farm Compensation^ -0.88***

(-3.16)
Constant -0.97*** 0.05*

(-3.32) (1.76)
EC1\I(-1) -0.45*** -0.52***

(-4.11) (-4.89)

Adjusted 0.35 0.46
Durbin-Watson statistic 1.94 2.1
F-statistic 7.27 31.48
Number of observations 34 72
Sample 1991M3 2001M1

1993M12 2006M12
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.: 
Note: level variables all differenced,
^ Second difference.
(1) ARDL(1,2) selected, based on Schwarz Bayseian Criterion.
(2) ARDL(1,1) selected, based on Schwarz Bayseian Criterion.



Appendix B

Network Effects Appendix

B.l Cotton in Zimbabwe

Zimbabwe is widely regarded as the “star performer amongst liberalized cotton 
sectors” (Poulton et ah, 2004, p.527) with high small-holder yields and cotton 
quality. Cottco is recognised as giving good producer prices which may stimulate 
the higher yields and returns it realises when compared to other African coun
tries. Quton, the country’s seed-cotton supplier, is also applauded for its high 
quality research and development strategy. Poulton et al. (2004) also highlights 
some of the recent issues affecting the country's cotton production including 
productivity, service delivery, relationships with producers and quality control, 
as the market adjusts to a large number of new entrants since 2000.

B.2 Background: Important Official Documents

Four official documents, three from the Government of Zimbabwe and one from 
the United Nations Development Programme (UNDP), inform much of the pub
lished background material documenting the progress of the land reforms carried 
out in the country since independence in 1980. Chavunduka (1982) recognises 
the unsustainability of the land-ownership system the country inherited from 
previous regimes, specifically in relation to the falling productivity and rising 
population densities in communal farming areas. This report highlights the lack 
of capital formation under the communal ownership system and the difficulties 
that communal farmers have in accessing credit facilities. The report also in
dicates that commercial farmers recognised the need for orderly redistribution 
and that they were engaged in discussing the financing and execution of such a 
system.^ Rukuni (1994) focuses on appropriate land tenure systems noting that 
efficient land use depends on access to capital, education, agricultural services 
and infrastructure, as well as land tenure. This report also describes the his
toric allocation of land between indigenous (black) and non-indigenous (white) 
farmers in the country prior to independence. Finally Utete (2003) examines 
the initial years of the FTLR programme. Several ongoing issues affecting the

^The report also discusses the constitutional limits placed on the government’s policies to 
effect significant land reform, as laid out in the Lancaster House agreement.
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ETLR are noted, including relatively low take up of allocated land, lack of agri
cultural inputs hampering those farmers who have taken up allocated land but 
are unable to realise its full potential, the need for increased infrastructure as 
well as the chaotic and opaque nature of the allocation process itself. Last Dore 
et al. (2008) examine some of policies required to begin sustainable recovery in 
the country, given the catastrophic economic and social decline since the late 
1990s.

B.3 Zimbabwe
Zimbabwe achieved majority rule in 1980 after declaring independence from 
Britain in 1965. The 1980s saw a continuation of many of the control-economy 
arrangements initiated prior to 1980 as well as implementation of significant re
distributive objectives, including land reform programmes. These policies saw 
improvements in social indicators, for example education attainment and pri
mary health care outcomes, albeit at the cost of large budget deficits. Initial 
redistributive policies likewise contributed to increased domestic demand. How
ever. low export growth as well as weak capital formation, scarcity of foreign 
exchange and on-going fiscal imbalances ultimately led to a wide-spread accep
tance of economic restructuring, (Dore et al., 2008).

Resulting reforms, led by the World Bank and IMF. in the first half of the 
1990s included trade liberalisation, which saw many inefficient, local manu
facturing concerns whither, with few attaining international export status, in
cluding many involved in cotton processing (for example textile manufacturing). 
Thus agriculture remained important for export earnings, employment and rural 
poverty reduction. This importance was maintained despite a failure to address 
fundamental weaknesses in the structure of the agricultural sector resulting from 
historic racial imbalances and which contributed to low productivity gains for 
the communal sector.

Further, failure to accept the fiscal logic required by a sustained opening of 
the economy in the early 1990s reversed many of the gains from the previous 
decade, as inflation accelerated and growth stalled. This primary policy error 
along side a failure to create jobs for the growing, and increasingly educated, 
work force led to heightened political and economic pressure towards the end of 
the decade. Finally, “government policy became increasingly interventionist as 
the authorities sought to reverse [the] economic decline” (Dore et al., 2008, p.lO).

B.4 Sample Selection
The sample of communal cotton farmers for which data is available in Chapter 
3 comprises all cotton farmers on Cottco’s files for three (Bindura, Glendale 
and Muzarabani) of the company’s nine business units. Cottco provides credit 
services to over 50% of the cotton farmers in the country. Thus, although it is 
not specifically representative, the available sample relates to a large proportion 
of existing cotton farmers. Selection bias between Cottco and non-Cottco cotton 
farmers cannot be ruled out but are not thought to significantly affect the sample 
characteristics.
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The sample is reduced to account for the availability of data on commer
cial farm ownership structures. Thus farmers in western and north-western 
Mashonaland Central have been excluded as well as several farmers in the south 
east of the province. Additionally, those farmers close to (within 10km of) land 
currently farmed by remaining non-indigenous commercial farmers have been 
excluded from the sample as selection-bias on commercial farm ownership is ex
pected to be significant. Significantly, communal farmers located on commercial 
land of any sort are excluded; these redistributed farmers are expected to intro
duce significant selection bias as they are outside of the targeted identification 
strategy of the chapter. Last, the Cottco data contain many farmers for whom 
no yield information is available; these farmers are excluded from the baseline 
analysis but are included in the robustness check carried out by substituting 
yield information for household survey outcomes. The baseline analysis then 
comprises 30,531 observations from a possible 79,682 where 25,846 are excluded 
on geographic criteria (proximity to uncategorised commercial farm land etc) 
while 23,305 are excluded initially due to lack of yield data, although these 
farmers are subsequently re-introduced into the analysis.

B.5 Additional Descriptive Statistics

Comparisons between communal cotton farmers remaining on their land and 
those farmers who have benefited directly from the land redistribution can be 
seen in Table B.l. This is carried out across environmental, outcome, farm char
acteristics and relative location of these groups of farmers from economic entities 
of interest. Redistributed farmers achieve higher yields on similar hectarages 
than the combined group of control and treated communal farmers.

Differences between the ‘detailed sub-group' (200 farmers) and the full sam
ple can be seen in Table B.3. Here the sub-sample records higher output per 
hectare and more conducive environmental conditions (altitude, rainfall and soil 
quality) than the larger sample. The sub-sample is also closer, on average, to 
roads, gins and goldclass, and commercial land than the overall sample. Last the 
sub-sample are more likely to be seed-cotton growers than the baseline sample, 
a predictor of farmer quality. This indicates that the sub-group benefits from 
easier access to gins, trained communal farmers and environmental conditions 
but also that the group is more prone to experience violence as a result of the 
redistribution implementation (proximity to roads).

B.6 Commercial Agriculture in Zimbabwe

In 1983 commercial farmers in Mashonaland had over 40,000 hectares under to
bacco yielding 92,000 tons of tobacco, 204,000 hectares under maize (467,000t), 
14,000 hectares under wheat (84,000t) and 40,000 hectares under soya beans 
(71,000t), the four most important cash crops in the area by land usage (Central 
Statistics Office, 1983). By the late 1990s the total tobacco and wheat outputs 
in this area had doubled, whilst that of soya bean and maize had stayed roughly 
constant over time (Commercial Earners’ Union, 2004). Commercially grown to
bacco has a high pesticide requirements (Taylor, 1984), this is likely to reduce 
the local pest burden to the benefit of other farmers in the area. This provides
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Table B.l: Farm/er Characteristics: Non-Redistributed and Redistributed 
Communal Farmers (Mean Difference)

Variables Non-Redistributed Redistributed Mean Diff.

Outcome
Yield per ha, kg 258.40 321.26 -62.85***

Farm Characteristics
(7.83)

Ha 2.74 2.63 0.11

Seed, kg 21.64 15.49
(0.24)

6.15***

Fertiliser, kg 36.63 68.77
(0.41)

-32.14***
(1.46)

Environmental Characteristics
Altitude, m 713.63 1089.65 -376.13***

(8.39)
Rainfall (annual average), mm 770.90 853.70 -82.79***

(1.82)
Soil quality (1-7) 1.10 1.16

Proximity

0.66
(0.96)

Roads, km 3.70 2.78 0.92***
(0.12)

Gins, km 49.55 24.44 25.10***
(0.97)

Trained farmer, km 20.00 15.79 4 21***
(0.39)

Seed grower, % 3.04 34.11 -31.76***
(0.55)

Goldclass farmer, % 7.91 7.02 0.89
(0.78)

Large farmer, % 0.36 0.73 0.36**
(0.17)

Indigenous, km 31.02 5.21 25.80***
(0.62)

Non-Indigenous, km 25.07 0.23 24.83***
(0.48)

Observations 30,531 1,240
Source: Cottco (2009), Cotton Training Centre (2009), Quton (2009), F'ischer et al. (2008), 
Matsuura and Willmott (2009), Hijmans et al. (2005) &: Farm Valuation Data (2010). 
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
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Table B.2; Proximity and Hectarage: Treated Farmers (Mean Differences)

Indigenous 
Mean Obs.

Non-Indigenous 
Mean Obs. Mean Diff.

Hectarage
Treated^ 2.25 6172 2.32 7781

Distance

-0.08
(0.12)

Treated 5.62 6172 5.55 7781 -0.07’^*
(0.04)

Source: Cottco (2009) & Farm Valuation Data (2010).
^ All cotton located less that 10km from any commercially farmed land.
Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1

Table B.3: Farm/er Characteristics: Detailed Sub-Group and Baseline Sample 
(Mean Differences)

Variables Sub-sample Baseline sample Mean Diff.
Outcome

Yield per ha, kg 455.38 258.40 196.97***
(21.58)

Environmental Characteristics
.'Mtitude, m 862.11 713.63 148.47***

(22.65)
Rainfall (annual average), mm 835.74 770.90 64.83***

(4.81)
Soil quality (1-7) 1.02 1.10 0.75***

(0.24)
Proximity

Roads, km 2.54 3.70 -1.16***
(0.33)

Gins, km 24.37 49.55 -25.18***
(2.56)

Trained farmer, km 16.29 20.00 -3.71***
(1.48)

Seed grower, % 30.9 3.04 27.867***
(1.31)

Goldclass farmer, km 2.29 2.50 0.21
(0.38)

Large farmer, km 16.07 6.49 9.57***
(0.64)

Indigenous farmer, km 16.07 31.02 -14.95***
(1.64)

Non-Indigenous farmer, km 10.94 25.07 -14 12***
(1.27)

Observations 178 30531
Source: Cottco (2009), Cotton Training Centre (2009), Quton (2009), Fischer et al. (2008),
Matsuura and Willmott (2009) , Hijmans et al. (2005) & Farm Valuation Data (2010).
Standard errors in parentheses *** p<0.01, ** p<0.05. * p<0.1
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one possible cause of the positive spillover effects found here.



Appendix C

Migration Appendix

Table C.l: Age of Household Head, Whole Sample and War Cohorts, Years.

Obs. Mean Difference from Whole Sample 
Mean Diff. Std. Dev.

All 1,747 37.62
Return migrants 403 39.46 1.84*** (0.76)
War cohort, all 1,014 44.93 7.31*** (0.49)
War cohort, return migrants 252 45.02 7.41*** (0.89)
Source: Own survey.

Table C.2: Average Age of Business Owner at Start-Up (years).

Non-Migrant Return Migrant Difference
Residents Business Owners

Mean Obs. Mean Obs.
Age at Start-Up 30.00 239 31.37 62 1.37

(1.61)
Source: Own Survey.



186 APPENDIX C. MIGRATION APPENDIX

Table C.3: Migration Weights: Mozambican Migrants Abroad (%).

National Destination
All 25-34 year olds All 25-341 year olds

South Africa (Gauteng)
1996 0.51 0.88 1.27 1.89
2001 0.58 1.21 1.38 2.56

Tanzania (Mtwara)
1988 0.36 0.45 2.81 3.65
2002 0.15 0.13 1.59 1.59

Portugal (Lisbon)
1981 0.82 0.87 1.71 1.90
1991 0.80 1.48 1.78 3.25
2001 0.75 1.83 1.60 3.24
Source: IPUMS (2010).

Figure C.l: War Centres, Civil War

Sources: Vines (1991).
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Figure C.2: Age of Return Migration
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