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Abstract 
 

The paper examines Arbitrage Pricing Theory (APT), using four macroeconomic 
variables; namely, exchange rate, an index of industrial production, nominal 
money supply and price of oil within the context of the Nigerian stock market. 
Two methods were used in the analysis along with descriptive statistics. First, factor 
analysis was used to identify underlying factors that contribute to stock pricing, 
secondly, the VECM technique was used to estimate the causal relationships 
between stock returns and the macroeconomic factors in Nigeria in line with the 
APT. Quarterly data covering the period 1985 to 2009 was employed in the 
empirical analysis, providing enough degrees of freedom for the estimation. The 
short run dynamic model revealed that money supply and oil prices are important 
factors in stimulating stock returns and that rising stock returns, on the other hand, 
tends to improve industrial production. The long run results show that sustained 
increases in both oil price and industrial production could cause stock returns to 
rise over time. However, money supply has a perverse negative effect on stock 
returns in the short run while exchange rate fails the significance test both in the 
short run and long run. 
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1. Introduction   
 
The theory of Arbitrage Pricing Model (APT) is a finance tool that has become very 
relevant in the pricing of stocks returns. This theory holds that the expected return of a 
financial asset can be modelled as a linear function of several macro-economic factors 
or theoretical market indices, where sensitivity to changes in each factor is represented 
by a factor-specific beta coefficient. The model-derived rate of return is used to price 
the asset correctly – as the asset price should equal the expected end of period price 
discounted at the rate implied by the model. If the price diverges, arbitrage would 
return it back to line. 
 
The theory was first propounded by a renowned economist, Ross (1976), as a result of 
much criticisms occasioned by the inherent problems, shortcomings or weaknesses 
embedded in the Capital Asset Pricing Model (CAPM) on both theoretical and 
empirical grounds as evidenced by its unrealistic assumptions, difficulty of its empirical 
testing. Besides, a security’s expected rate of return is a function of only one factor (the 
general stock market), whereas other multiple factors such as macroeconomic factors 
(relative sensitivity to inflation, Gross National Product (GNP), interest rates, oil prices, 
exchange rates, a diversified stock index, tax rate, etc. could also influence the security’s 
returns relative to those of other securities.  
 
Several tests of Arbitrage pricing theory have been empirically carried out by several 
scholars in the field of finance and economics in the more developed stock markets. 
For instance, Antoniou et al. (1998) applied it to the London stock market, Dhankar 
and Esq (2005) to Indian stock market, Berry et al. (1988) to S & P 500, and Chen et 
al. (1986) to New York stock market, Azeez and Yonezawa (2003) to Japanese stock 
exchange and Anatolyev (2005) to Russian stock exchange. However, much of this 
work has not been done within the context of the Nigerian capital market. In view of 
this therefore, the study seeks to examine empirically, the validity of the Arbitrage 
Pricing theory in the Nigerian stock market, using four macroeconomic variables, 
namely, the Exchange rate (EXRT), an index of industrial production (INDQ), the 
nominal money supply (MS) and the price of oil (POIL). More importantly, the study 
seeks to provide answers to the following research question: do macroeconomic 
variables such as Exchange rate (EXRT), an index of industrial production (INDQ), 
the nominal money supply (MS), and price of oil (POIL) affect securities returns 
relative to those of other securities in the Nigerian stock market?  Answers to these 
research questions will be very useful in making an informed judgment about securities’ 
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investment and their attendant returns, within the context of the Nigerian capital 
market. 
 
The study is structured such that section one contains the introduction, section two 
deals with a brief review of APT and review of related literature, section three 
addresses the  methodologies of the study,  section four focuses on the empirical 
analysis and findings, and while the conclusion is in section five.   
 

2. A Brief Review of Arbitrage Pricing Theory 
 
In the literature, the APT states that there is a linear relationship between a security’s 
return and some specified factors. That is to say, it relates the expected rate of return 
on a sequence of primitive securities to their factor sensitivities, suggesting that factor 
risk is of crucial importance in asset pricing (Gilles and Leroy, 1990). In equilibrium, 
according to the APT, the expected return on a security E(Ri) is given by: 
 

( ) ( )
( )
( )

1 1

2 2           

           

i F R i F R

i F R

in n F R

E R R β F R

β F R

β F R

= + −

+ − +

+ −

L  

 
Where; 
E(Ri) = Expected rate of return on security i 
Bi1  = Sensitivity of security i to economic factor 1 

βi2 = Sensitivity of security i to economic factor 2 
F1 = Expected value of factor 1 
Fn = Expected value of factor n 

β = Beta coefficient  
RFR  = Risk free rate of return (Olowe, 2008: 233-234). 
 
The above theory is however subject to the following assumptions: (i) Investors prefer 
more returns (ii) Investors are risk averse (iii) Investors have homogeneous risk 
expectations (iv) the Capital market does not have any transaction cost and there are no 
taxes.  
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Although the APT is concerned with a multi-factor model (that is, multiple Beta (β) 
model), it does not itself reveal the identity of its priced factors – the number and 
nature of these factors is likely to change over time and between economies, which 
essentially made it to be empirical in nature.  
 

2.1 Review of Related Literature  
 
Gibbons (1981) empirically examined if the number of factors affecting portfolio 
returns remains the same across three different portfolio groups. To determine the 
relevant number of factors required to describe the governance structure of 41 stock 
portfolios, and 9 bond portfolio, he utilized the appropriate likelihood ratio technique 
and concluded that, when one analysed stock and bond portfolios together, additional 
factors common to both groups had an influence on returns. These results however, 
were not evident when one group of portfolios was analyzed. Kryzanowski and To 
(1982) examined the number of factors that determine security returns and the sample 
size in terms of time periods and secondly, the security returns and the size of the 
groups being factored. He used Raw and alpha factor analysis for the first test to 
determine in each of the six time intervals the relevant number of factors that is related 
to the security returns. The results showed that, on average, the number of factors 
associated with returns remained the same across various samples of the same size and 
across different time intervals.  But with the second text, a security group of size 50, 
four (overlapping) subgroups containing 10, 20, 30 and 40 respectively were randomly 
drawn with the use of Raw and alpha factor analysis. The result also showed that the 
number of relevant factors increased with the group size. However, further analysis of 
Gibbons and Kryzanowski and to revealed that their results would have been more 
statistically significant if they had utilized more groups of portfolio (securities).  
 
Diacogiannis (1984) in his study of London stock exchange as it relates to APT and 
using time series data had similar results like that of Gibbons and Kryzanowski and To. 
However he concluded with a note of caution that though the findings indicate that the 
number of factors changes as the group size changes and that such results only highlight 
the fact that the methodology used for testing the APM is not the appropriate one, and 
previous tests of the APM are not necessarily tests of the model. That APM may be 
true, but the existing statistical methodology does not provide an unambiguous test of 
the model for the London stock exchange.  
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Recently, Cagnetti (2010) in his empirical study of the Italian stock market (ISM) from 
January 1990-June 2001 using factor analysis showed that over 40% of the sample size 
of 30 shares together with the Mibtel market index, are normally distributed, and the 

relationship between β and return in the Italian stock market over the above period was 
weak and the capital asset pricing model (CAPM) has poor overall explanatory power. 
The Arbitrage pricing theory (APT) on the other hand, which allows multiple sources 
of systematic risks to be taken into account, performs better than the CAPM, in all the 
tests considered. Securities and portfolios in the Italian stock market seem to be 
significantly influenced by a number of systematic forces and their behaviour can be 
explained only through the combined explanatory power of several factors or macro 
economic variables. Connor and Korajezyk (1992) citing Roll and Ross (1980) affirm 
that when they estimated factor risk Premia and test the APT restrictions with a sample 
of daily returns on 1260 firms over the period from July 1962 to December, 1972, and 
dividing the cross sectional sample into 42 groups of thirty firms each and performing 

an analysis on each group with a cross sectional regression of asset excess returns on β, 
the results show that as many as four factors have significant risk Premiums.  
 
Furthermore, Roll and Ross (1980) also test the APT by including the same sample 
standard deviation of the asset an instrument in cross –sectional regression, but the 
estimate of the standard deviation wasn’t predetermined. The results however show 

three of the forty-two (42) groups of δ (standard deviation).  
 
Lehmann and Modest (1988) performed time series based tests of APT restriction < = 
0. They divide the period from 1963 to 1982 into four five year sub periods. Firms 
traded on the NYSE and AMEX that do not have missing daily data over a sub period 
comprise the sample. Several other adjustments and application were made, and in the 
final analysis, they concluded that while the APT is rejected on the basis of the 
regressions with size based portfolios, its apparent ability to explain the dividend yield 
and variance effects that are unexplained by the CAPM (with standard proxies for the 
market portfolio) make it good alternative model of asset pricing. 
 
Huberman and Kandel (1987), Fama and French (1993) find that the Multifactor 

model do a much better job in explaining asset returns (i.e, values of α  close to zero) 
than do standing single index models. MCElroy and Burmeister (1988) postulated 
macroeconomic variables as observable factors and use non linear time series 
regression to estimate the parameters of the factor model-using monthly returns on 70 
individuals stocks from January 1972 to December 1982 as the set of test assets and five 
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pre specified factors that are similar to the factors used by Chen Roll, and Ross (1986). 
They concluded that the multi-factor model is a useful empirical framework or linking 
macroeconomic innovations to expected asset returns, (Connor and Korajezyk (1992).  
 
Burmeister and Wall (1986), Berry (1988), Connor and Uhlaner (1988), Ferson and 
Harvey (1991), Wei, Lee, and Chen (1991), and Cragg and Donald (1992), all had 
similar findings like those of Chan, Chen, and Hsieh, (1985). 
 

3. Methodology  
 
Two methods are used in the analysis of this study. Factor analysis was used in an 
attempt to identify underlying factors or variables. This method has been used in many 
studies on the APT such as Cagnetti (2010) and Paavola (2006). Generally, factor 
analysis is used in data reduction to identify a small number of factors that explain most 
of the variance observed in a much larger set of variables. This method is used to 
screen variables for subsequent analysis.  
 
Four variables were selected for the factor analysis based on these factors: the exchange 
rate (EXRT), an index of industrial production (INDP), the nominal money supply 
(MS) and price of oil (POIL). The main factors that help to explain variables in stock 
returns (R) in the Nigerian stock market are highlighted using this methodology.  
 
Subsequent to the factor analysis, an empirical model is specified and estimated in 
order to empirically determine the main factors that determine share prices within the 
context of APT. It is hypothesized that the stock returns depends on the variables 
selected as macroeconomic factors. The model is specified as:  
 

R= (MS, INDQ, POIL, EXRT)      (1) 
 
Where:  
R =  all share index (used to proxy share prices)  
MS = money supply  
INDQ = index of industrial output  
EXRT = exchange rate of the naira  
POIL = price of oil  
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Stock return is computed as:  

    100 

 
The macroeconomic outlook of the variables used in the analysis may imply 
simultaneity among them. Hence, the Granger causality test, which is a preliminary 
aspect of an autoregressive-based analysis, is used to provide the background for 
estimating dynamic relationships. Based on the Granger Causality the Vector Error 
Correction Modelling (VECM) technique is employed in the estimation of the 
relationships.  
 
The study estimates the following VECM to determine the long and short run 
dynamics between stock prices and the macroeconomic variables: 

                   

                                           
          (2) 

                 

                                            
          (3) 
where: 
Yi = stock price returns  
Xi = macroeconomic factors  
Thus five equations are to be estimated based on the formulations in equations 2 and 
3.  

and  = mutually uncorrelated error terms (i.e. zero mean white noise error terms) 
k’ and ‘j’ = the number of lags 
ECM = error correction term that is included in the short run VECM. 

αj, βk, δj, and φk are all parameters to be estimated. 
 
The real exchange rate is expected to have a negative input on the price of equities 
since it is a cost of funds. Thus, a negative effect is expected between exchange rate and 
stock returns. Funds become scare as the exchange rate depreciation, this will lead to 
rise in domestic prices including share prices. All the other variables positively impact 
on share prices since positive movements in them tend to promote economic activities 
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and drive up investors’ participation in the stock market. Quarterly time series data 
covering the period 1985 to 2009 are used for the analysis. 
 

4. Empirical Analysis  
4.1 Descriptive Statistics 
 
Table1 presents the descriptive statistics for quarterly data consisting the period 1985 – 
2009. The table shows that all the macroeconomic variables have positive mean return 
values. The average all share index value is N11711.9 for the period which is relatively 
high. The standard deviation for all share index is quite close to the mean value, 
thereby indicating that the price index of share prices have been relatively steady over 
the years. Stock returns has a mean value of 5.68 and a high standard deviation of 8.46, 
suggesting that returns have been very unstable in the market over time. The standard 
deviation, of INDQ and RINT are dispersed from their respective mean values and 
this implies that these are most volatile variables in terms of annual movements over 
time. Surprisingly POIL variable has a relatively steady quarterly covariation as can be 
seen from the standard deviation value of 23.55 which is close to the mean value. 
Relative to the mean, money supply has the highest standard deviation followed by 
stock returns. Apparently, these values are the most variable in the series. Money 
supply (along with oil price) also has a large kurtosis value, suggesting that the data may 
not be normally distributed.   
 
Table 1: Descriptive statistics for variables  

 
Mean Median Maximum Minimum Std. Dev. Skewness Kurtosis 

ASI 11711.93 5672.700 57990.20 127.3000 14817.75 1.541288 4.874693 

R 5.68 6.10 25.88 -21.30 8.46 -0.46 4.07 

MS 1655018 425473.7 10730793 21882.2 2581280 2.037814 6.237462 

INDP 16486.66 14601.69 29990.92 11568.64 4667.729 1.46 4.06 

EXRT 61.82 21.89 150.92 0.89 55.60 0.28 1.24 

POIL 31.63 21.15 127.35 11.26 23.55 2.01 6.91 

Source:  Author’s computations 
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4.2 Factor Analysis 
 
We run the factor analysis to find out how well we have interpreted the theory of the 
APT in selection of our variables and especially the number of factors. The results 
from factor analysis can be seen in Table 2 below. Originally, this factor analysis gives 
guidance to how many factors should be used. As it turns out, the result shows that two 
of the variables account for over 74 percent of the variance. This is the output of the 
SPSS calculations. However, this number is much smaller than the number of variables 
used in the tests of the APT in the study.  
 
Table 2:  The Results from Factor Analysis 

Component Total % of Variables Cumulative 

1 2.831 47.18 47.08 

2 1.662 27.70 74.89 

3 0.906 15.10  

4 0.338 5.63  

5 0.185 3.04  

6 0.008 1.35  

Source: Author’s computations 

 
The number of variables used in the APT was extended to four based on the high level 
of significance of Bartlett’s test of sphericity as shown in the table below. This test 
detects the partial correlations of the examined variables. The chi-square value of the 
Bartlett’s sphericity test is 81.51 which is significant at the 1 percent level. The 
conclusion from the result is therefore indicative of the fact that more than just two of 
the variables are principal components.  
 
Table 3:  Bartlett’s Test Result 

Approx. chi square  81.51 

Degree of freedom  15 

Significance  0.0000 

Source: Author’s computations 
  



Ahmed E. UWUBANMWEN & Joel OBAYAGBONA: Tests of the arbitrage pricing theory using … 

 
 

 
10 

4.3 Empirical Analysis 
 
According to Gordon (1995), most economic time series are non-stationary and only 
achieved stationary at the first difference level or at a higher level. The Augmented 
dickey Fuller (ADF) test is employed in order to analyze unit roots. The results are 
presented in levels and first difference. This enables us determine in, comparative 
terms, the unit root among the time series and also to obtain more robust results. Table 
4 presents results of ADF test in levels without taking into consideration the trend in 
variables. The reason for this is that an explicit test of the trending pattern of the time 
series has not been carried out. Given the critical ADF value of -2.891, none of the 
series is stationary in levels but each of them attains stationarity after first differencing. 
This shows that the variables are all integrated of order one and possess unit roots. 
 
Table 4: Unit Root Test for Variables 

Series Level Difference Integration 

R -1.679 -5.747** I[1] 

MS 0.565 -9.851** I[1] 

INDP -2.242 -3.502** I[1] 

EXRT -2.521 -8.612** I[1] 

POIL -0.637 -8.499** I[1] 

**Indicates the rejection of the null hypothesis of a unit root at the 5% significance level. The 
critical value at the 5%  significance level is  -2.891, with constant and trend. 

 
Having established that the series in the analysis are not stationary in their levels, we 
move on to determine if they are cointegrated. The results from the multivariate 
cointegration test are presented in Table 5 below. As can be seen from Table 4, both 
the λ-max and the trace test statistics indicate that there are two significant cointegrating 
vectors between stock returns, money supply, industrial production, exchange rate and 
price of oil.  This implies that a long run relationship exists among these variables.  
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Table 5:  Johansen Multivariate Cointegration Tests Results.  

Trace Test Maximum Eigenvalue Test 

Null Hypothesis  
Test 

Statistic 
Critical 
Value 

Null 
Hypothesis 

Test 
Statistic 

Critical 
Value 

r = 0** 102.02 69.81 r = 0** 44.49 33.88 

r ≤ 1 ** 57.52 47.85 r ≤ 1* 29.47 27.58 

r ≤ 2 28.05 29.79 r ≤ 2 16.25 21.13 

r ≤ 3 11.81 15.49 r ≤ 3 10.25 14.26 

r ≤ 4 1.554 3.841 r ≤ 4 1.554 3.84 

*(**) denotes rejection of the hypothesis at 5% (1%) significance level. 
 
The macroeconomic outlook of the variables used in the analysis may imply 
simultaneity among them. Hence, the Granger causality test, which is a preliminary 
aspect of an autoregressive-based analysis, is used to provide the background for 
estimating dynamic relationships. The results of the Granger causality tests are reported 
in Table 6 below. As is generally the case, the F-test is conducted on the null 
hypotheses in order to determine the direction of causality between each pair of 
variables. The rejection of each of the null hypothesis is based on the significance of 
the F-value for the particular relationship.  
 
The test result shows clearly that there is a feedback relationship between stock returns 
and money supply, suggesting that while money supply Granger causes stock returns, 
money supply also responds to movements in stock returns over time. Unidirectional 
relationships exist between stock returns and the other variables in the analysis. It is 
also seen that causality both industrial production and oil prices Granger cause stock 
returns without a reverse relationship. However, the pattern of Causality actually runs 
from stock returns to exchange rate and not the other way round. These directions of 
causality indicate that simultaneity issues a germane among these variables. We thus 
adopt an appropriate estimation technique in the study to investigate the empirical 
relationships.  
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Table 6:  Granger Causality Test results  

Null Hypothesis: F-statistic Probability Decision Causality 

MS does not Granger Cause R 

R does not Granger Cause MS 

3.553 

3.099 

0.033 

0.049 

Reject 

Reject 
Feedback 

INDP does not Granger Cause R 

R does not Granger Cause INDP 

2.601 

0.689 

0.079 

0.505 

Reject 

Accept 
Unidirectional 

EXRT does not Granger Cause R 

R does not Granger Cause EXRT 

1.384 

3.093 

0.256 

0.050 

Accept 

Reject 
Uni-directional 

POIL does not Granger Cause R 

R does not Granger Cause POIL 

3.143 

0.384 

0.048 

0.683 

Reject 

Accept 
Uni-directional 

 
The existence of cointegration among the variables allows us to implement the Vector 
Error Correction Modelling (VECM) technique, which describes the systematic 
disequilibrium adjustment process and the short-run transmission mechanism. The 
endogenous variables in the system include lagged variables of the GDP growth, stock 
prices, and interest rate and the error correction term from the cointegrating equation. 
The use of lags is expected to internalize the implications of expectations among the 
variables. The result of the VECM is presented in Table 7 below. 
 
Several interesting transmission patterns emerge from the examination of Table 7. We 
observe that the estimated lagged error-correction term (ECM

t-1
) emerges as an 

important channel of influence. The statistically significant error-correction term (apart 
from that of the exchange rate equation), confirms the existence of long run 
relationships between stock returns and all the macroeconomic variables. In other 
words, the series quickly adjusts to eliminate any deviations from the long-run 
equilibrium relationships that they may share with each other. 
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Table 7:  Dynamics between Stock Returns and Macroeconomic Variables 

 ECMt-1 ∆R ∆MS ∆INDP ∆EXRT ∆POIL 

Panel A: Stock 
Returns (∆R) 
Equation in the 
VECM 

-0.06** 1.01** 2.95E-06** 0.003 -0.003 0.063* 

Panel B: Money 
supply (∆MS) 
Equation in the 
VECM 

7613.63** -4889.11 -0.451** -1.982 626.1 6901.74* 

Panel : Industrial 
Production 
(∆INDP) Equation 
in the VECM 

2.67** 13.39** -7.23E-05 1.084** 0.402 -0.61 

Panel D: Exchange 
Rate (∆EXRT) 
Equation in the 
VECM 

-0.08 -0.06 3.81E-06 0.0001 0.045 -0.23* 

Panel E: Oil Price 
(∆POIL) Equation 
in the VECM 

-0.25** -0.36 1.79E-05** 0.008 -0.065 0.47** 

 
As can be seen in Panel A of Table 6, money supply and oil prices have positive 
influence on stock returns through the significant error correction term. Neither 
industrial production nor exchange rate seems to exert any significant influence on 
stock returns in the market. This result suggests that in the short run, money supply 
and oil prices are the strongest factors that push stock market activities. As domestic 
money supply rises, aggregate spending also rise which includes participation in the 
stock market. Moreover, Nigeria being highly dependent on oil revenue is like to 
experience improvement in economic activities when oil prices rise. There are quite 
likely spillover effects from the increased oil revenue into the capital market. Thus, in 
the short run, money supply, oil prices and stock market activities are linked. 
 
Oil prices are still significant in the Panel B of the result table. This indicates that oil 
prices tend stimulate money supply in the short run, implying that oil prices may 
actually exert an indirect effect on stock returns by changing the movements in money 
supply. In the result in Panel C, stock return is highly significant in the industrial 
production equation. Returns in the stock market positively stimulate industrial 
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production; a booming stock market tends to cause improvement in the industrial 
sector in the short run.  
 
For the exchange rate Panel, neither the lagged coefficients (apart from oil price), nor 
the error correction term is statistically significant, indicating that disequilibrium in 
exchange rate may not be effectively restored by short term changes in the other 
variables. Finally, stock return is not a significant factor in oil price determination. 
However, the significant ECM term indicates that long run equilibrium in oil price is 
ensured.  
 
The long run position of the estimated relationship with respect to the effects of the 
macroeconomic variables on stock returns is reported in Table 8 below. The long run 
result is taken as the cointegrating equation from the VECM. In the result, MS, INDP 
and POIL are all significant. However, INDP has a negative coefficient, suggesting that 
industrial production seems to reduce stock returns in the long run. This may reflect 
the fact that new or emerging firms with prospects may be more active in the market 
than older companies that have been in the market over time. Both money supply and 
oil prices have positive coefficients indicating that they both promote stock returns in 
the long run. Exchange rate once again fails the significance test, showing that it is an 
unimportant factor in stock returns both in the short run and in the long run. The 
exchange rate may not be a factor of interest to policy makers when devising means of 
impacting stock market activities.  

 
Table 8: Long Run VECM Result 

Variable Coefficient 

MS(-1) 8.38E-06** 

INDP(-1) -0.006** 

EXRT(-1) -0.022 

POIL(-1) 1.559** 

C 33.22076 

 

5.  CONCLUSIONS 
 
Stock markets in African countries are usually characterized by inefficiencies and are 
hence unsuitable for the application of certain financial theories (Appiah-Kusi and 
Menyah, 2003; Mlambo and Biekpe, 2007). This study has set out to examine the 
relevance and the efficacy of the arbitrage pricing theory within the context of the 
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Nigerian stock market, using four selected macroeconomic variables as determinants of 
equity market returns and their impact on assets pricing in Nigeria. In order to present 
a more holistic dynamic relationship, the VECM was adopted in the analysis.  Oil 
prices showed up as the most critical factor, both in the short run and long run, in 
affecting stock returns. The use of oil money in Nigeria must therefore be well 
managed so as to improve the stock market rather than allowing the vagaries in oil 
revenue to strangulate the market. In the overall evaluation, these results give us 
guidance on how we may determine the equity prices in the Nigerian stock exchange by 
examining some prevalent macroeconomic conditions. Moreover, it has justified the 
APT with respect to the Nigerian case by showing that expectations in macroeconomic 
variables may act well in determining the behaviour of stock returns.    
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LAND REGISTRATION AND LAND INVESTMENT: THE 
CASE OF TIGRAY REGION, NORTHERN ETHIOPIA 

 

Fitsum Hagos1 
 

Abstract 
 

The study explored whether land titling fostered tenure security and, thereby, 
increased investment on land improvement. We assessed the determinants of the 
probability and intensity of investment by using random effects and modified 
random effects probit and truncated regression models on 437 randomly selected 
households operating 1696 plots from eighteen selected communities (tabias) 
located in the five zones of the Tigray Region. Findings indicated that registration 
enhanced holders’ feeling of tenure security, there was significant increase in 
probability and composition of investments, and increased private initiatives. The 
likelihood and the intensity of conservation were low on land lost in the last 
redistribution or taken away by the public for different purposes. Length of tenure, 
initial investment, and access to food-for-work positively influenced the likelihood 
and intensity of conservation. Households with more livestock, land holding and 
adult male labor (although significant only in the random effects probit and at 10 
percent level) were found to be more likely to make investments on land. 
Moreover, the intensity of investment was significantly influenced by the year of 
registration. Finally, households operating rented-in land were found to be less 
likely to and invested less indicating that tenants commit fewer resources to long-
term investments because they strive to maximize immediate benefits. There were 
various time invariant household and plot level characteristics that influenced the 
probability and intensity of conservation. This calls for policy makers to minimize 
the potential sources of insecurity such as threats of future land redistribution and 
land taking without proper land compensation. Moreover, land 
registration/certification is vital for creating tenure security; this has to out scaled 
throughout the country. 
 

Key words: titling, tenure security, conservation investment, random effects model; 
Ethiopia, Africa. 
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1. Introduction 
 
Land is one of the most critical assets to the livelihood of farming households in 
developing countries. In Ethiopia, until recently, rural households’ access to land was 
met through regular government sponsored land redistribution and informal land 
transactions. Formal land sales have been prohibited during the last three decades or 
more. This is because land is declared the property of the state; it may not be sold or 
mortgaged. Peasants and pastoralists have only user rights (Rahmato, 1992; FDRE, 
1995; Joireman, 2001).  
 
The land issue has a strong bearing on a wide range of issues and policy concerns, 
including agricultural development, food security, natural resource management, 
poverty reduction and even human rights (Feder and Nishio, 1999; Rahmato, 2003; 
Deininger and Chamorro, 2004). In Ethiopia, while there is still policy debate on the 
choice of ownership type, there is a move in the policy realm to give rural land users a 
title of ‘ownership’, in short title, by issuing user certificates, to the land they received 
during the last land redistribution or through inheritance from close kins. One such 
case is the process that unfolded in Tigray Regional National State, northern Ethiopia 
after 1997. The regional Government of the Tigray undertook land inventory and 
registered all rural lands before issuing title certificates. This process continued later on 
in areas where land registration took place (e.g. in the recent resettlement areas) and to 
other people who obtained land recently through partial community redistribution 
processes. 
 
Titling through land registration is widely believed to improve efficiency of land use 
and agricultural production by increasing farmers’ incentives to adopt new technology, 
on-farm investment and soil conservation practices (Feder and Nishio, 1999; Rahmato, 
2004). The government of Ethiopia (GoE) aims to boost farmers’ sense of security, 
which, in turn, is expected to encourage investment on erosion-reducing and land 
quality enhancing technologies (FDRE, 2005a).It is also possible that the GoE’s policy 
measures might have triggered other outcomes, intended or otherwise. The expected 
changes associated with land registration could be the development of land and credit 
markets. This case provides, hence, an important study for drawing important policy 
lessons on the impacts of land registration/certification on on-farm investment.  
 
There is an on-going discussion about the differentiated effects of land 
registration/certification may have on tenure security and labor-intensive land 
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conservation investment. The evidence so far is mixed. There are evidences from Asia 
and elsewhere that indicates that such government sponsored titling enhances tenure 
security (Feder et al., 1988; Binswanger, 1996; Firmin-Sellers and Sellers, 1999). On 
the other hand, there are evidences, especially from Africa, that call against land 
registration and tilting as the cost of land registration is quite high, and the effect of land 
registration is contrary to expectations (Atwood, 1990; Place and Mighot-Adholla, 
1998; Jacoby and Minten, 2007).  
 
The study by Holden et al., (2007) assessed the impact of registration/titling on the 
functioning of land markets and their results revealed that the land reform contributed 
to increased land rental market participation. However, there exist no previous studies 
that have attempted to quantify the impacts of registration on tenure security and land 
investment or crop productivity. 
 
This study, which is the first of its kind in the region explores whether exogenous 
registration and certification improved land users’ feeling of security and whether land 
investment increased after certification. The study utilizes data from 437 randomly 
selected households operating 1696 plots collected from eighteen selected 
communities (tabias) located in the five zones of the Tigray Regional National State in 
2004/05. In the survey, we tried to capture investments made before and after 
registration to assess whether there was significant increase in long-term land investment 
after the registration. Once this was established, we explained the probability and 
intensity of investment after registration by controlling for covariates using probit and 
truncated regression random effects models. The dependent variable of intensity of 
investment is measured by the length (in meters) of conservation investments, which 
may lead to measurement error2, especially in the light of changes in type of 
conservation measures. We used a modified random effects model framework 
proposed by Mundlak (1978), whereby we included on the right-hand side of each 
equation the mean value of plot varying explanatory variables. The effect of certification 
is estimated by the inclusion of the year of registration/certification in the model and 
relies on sufficient variation in this variable (Deininger and Chamorro, 2004). 
 
The paper is outlined as follows: in part 2 we present a short description of the process 
of land registration and certification followed by presentation of a simple conceptual 

                                                 
2A measurement error on the dependent variable does not destroy the unbiasedness property of 
the estimators but the standard errors (variances) of the estimated coefficients could be higher 
(Verbeek, 2000). 
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framework to understand the effect of land registration on tenure security and land 
investment. In section three we present the empirical model and the methods of 
estimation. Sections 4 and 5 present the study sites and sampling strategy employed and 
the empirical findings respectively. The final part concludes by summarizing the 
findings and drawing relevant policy conclusions. 
 

2. Background and Process of Land Certification in Tigray 
 
The land tenure system in Ethiopia has been substantially affected by past and current 
government policies (Rahmato, 1992; Joireman, 2001; EEA/EEPRI, 2002; Teklu, 
2003). Land is declared the property of the state; hence, it may not be sold or 
mortgaged. Peasants and pastoralists have only user rights. Holding rights are defined in 
the Federal Constitution of Ethiopia as "the right any peasant shall have to use 
rura11and for agricultura1 purposes as well as to lease and, while the right remains in 
effect, bequeath it to his family member; and includes the right to acquire property 
thereon, by his labor or capita1, and to sell, exchange and bequeath [the] same" 
(FDRE, 1995 Art 2 Sub Art. 3). Art. 51 of the constitution states that the Federal 
Government shall enact laws for the utilization and conservation of land and other 
natura1 resources (FDRE, 1995). Art. 52 also states, that Regional Governments have 
the duty to administer land and other natura1 resources according to Federa1 laws and 
on behalf of the same (FDRE, 1995). A law was enacted in July 1997 on "Rura1 Land 
Administration Proclamation, No. 89/1997" that vested Regiona1 Governments with 
the power of land administration (defined as "the assignment of holding rights and the 
execution of distribution of holdings"3 (FDRE, 1997 Art. 2.6). The Federal land policy 
states that farmers have a perpetual use right on their agricultural holdings, and that this 
right will be strengthened by issuing certificates and keeping registers (FDRE, 1997a; 
Deininger et al., 2006). 
 
A new land policy enacted in the Tigray Regional State in 19974, and subsequently 
revised three times, prohibited further redistribution, except in few cases, as indicated 
below. By prohibiting further land redistribution, the policy hopes to end further land 
fragmentation. The 1997 and subsequent laws also formalized land-lease practices 
                                                 
3 The latest Federal legislation on land administration and use, proclamation No. 456/2005, also 
calls for regional states to come up with proclamations and regulations to implement the federal 
proclamation.  
4 This first law follows the spirit of the 1997 Federal Rural Land Administration Proclamation 
while the latest one Proclamation No. 136, 2007 follows the spirit of Federal legislations No 
455/2005 and 456/2005. 
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among farmers and between farmers and investors with contracts up to three years if 
the leaser uses traditional technology and up to 20 years if he/she uses modern 
technology. However, the definition of use of “modern technology” was left to be 
decided by the regional guideline. The policies also triggered the process of registration 
and certification of holdings of users. In line with the provisions of the constitution, the 
land polices granted holders use rights, rights to bequeath, and rights to rent land. In 
the spirit of this legal provision, the Tigray Regional State undertook land inventory 
surveys and issued use-right certificates to current users (Hagos et al., 1999) starting 
1998. By doing so the regional government hoped to boost farmers’ sense of ownership 
or land security and encourage investment on erosion reducing and landing quality 
enhancing technologies without the state losing its right of ownership to land. Lately, 
different regional governments in Ethiopia, namely, Amhara and Oromia, have also 
initiated a process of land registration and certification (Deininger et al., 2006: p. 5).  
 
The latest land policy also outlines obligations of the land users: not to cut trees on 
farm, protect plot boundaries, undertake soil and water conservation measures and 
plant trees, among others. Failing to do so could lead upto withdrawal of the 
household’s holding rights (FDRE, 2005a; RNST, 2007: p. 10), which is contrary to 
tenure security per se. The policy also provides guarantees to land users against 
expropriation without proper compensation (FDRE, 2005b) and is expected to 
increase farmers’ incentives to make long-term land investments.  
 
The aim of this study is to assess the impact of land registration and certification 
undertaken in Tigray Regional State after 1997.  
 
The process of land registration and certification in Tigray Regional State, the problems 
faced, people’s attitude on the registration and institutions involved is well documented 
by Haile et al., (2005) and Deininger et al., (2007). We present a brief description of 
the last land redistribution, registration and certification in Tigray Regional State so that 
we understand the context under which this took place. Most of the cultivated land had 
been redistributed for the last time in Tigray Regional State between 1989 and 1991 
although exact dates vary a bit from place to place.  By the time of the last distribution, 
most people, even many of those who had lost land, said they thought a fair distribution 
had been achieved (Haile et al., 2005).  Land distributions have (with a few exceptions) 
only occurred – to date – when 1) a new micro-dam created newly irrigated land and 
the existing land  holdings were reduced and distributed; 2) when people abandoned 
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land (e.g., left their village for more than 2 years) or died without "legal heirs"5 and the 
land returned to the tabiabaito (local village government) for distribution; or 3) when 
some government improvement or infrastructure development (e.g., roads) cause land 
to be taken away rendering compensation necessary. Otherwise, the vast majority of 
land holdings have not changed hands since about 1991 in Tigray Regional. 
Nonetheless, farm households still expect future land redistribution even if it is ruled 
out in the current land policy.  
 
It is roughly twenty years since the last redistribution, most of the children under 
eighteen at that time have come of age but have not received land. This probably 
accounts for something like half to two-thirds of adults today.  Some have received land 
through inheritance but due to high population growth rate and prohibitions against 
further fragmentation of land, most have not obtained land of their own.  The problem 
of landless youth is today one of the growing problems in Ethiopia (EEA, 2007) in 
general and Tigray Regional National State in particular and is becoming a cause of 
growing tenure insecurity. 
 
Registration and certification of most cultivated land was completed in Tigray Regional 
State between 1996 and 1998 and appears not to have changed the size of holdings. 
The registration of cultivated land had been preceded for seven or eight years by fairly 
strong and clear policy statements that there would not be any further land distributions 
in the foreseeable future. So, existing landholdings were simply registered. For each 
household the plots of cultivated land held by the household (whether brought to it 
through marriage or given in the last distribution or a more recent distribution) were 
recorded in Tigrigna, the local language, by hand in ink on a pre-printed page in a 
record book at the tabia office, with each page listing each parcel of land held by the 
household. The approximate size of each plot (in tsimdi, a local unit of measure that is 
the amount of land that can be cultivated in one day using oxen plough and averages 
about 0.25 hectares), the type of land of each plot (poor, medium, and fertile) is 
registered. The record book describes each plot only by the local area name or a 
geographical marker and the names of the neighbouring landholders on the north, 
south, east and west sides are registered.  In addition, the family size is registered. The 
certificate was typically issued in the name of the household head, who in most cases is 
male. The certificate is nearly identical in form and content to the registration book 

                                                 
5 The Tigray land law excludes some heirs allowed by the Civil Code, e.g., those with another 
source of income. 
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page and is also written in ink on a pre-printed form in the local language; that is 
Tigrigna in all of our sites. 
 
In most cases "technicians" worked together with the local Agricultural Development 
Agent and community members (usually men who had been involved in the last land 
distribution), performed a study of land ownership and recorded the land details on a 
pre-printed form.  In almost all cases these findings of the study were then reviewed 
publicly with the landholders.  In some cases landholders were involved in the study of 
their land. 
 
This procedure is commonly described as low cost registration. 
 

3. Conceptual Framework 
 
The notion that the greater tenure security accorded by possession of registered land 
title will be associated with higher levels of investment is a key element in the literature 
(Feder et al., 1986; Feder et al., 1988) and the relationship between possession of title 
and higher levels of land-attached investments has been confirmed (Binswanger, 1996; 
Deininger and Chamorro, 2004) although there are also evidences of  weak or non-
existent land-attached investments in spite of land titling (Atwood, 1990; Mighot-
Adholla et al., 1991; Carter et al., 1991; Roth et al., 1994; and Place and Mighot-
Adholla,1998). 
 
From the literature (Feder et al., 1986; Feder et al., 1988; Besley, 1995; Feder and 
Nishio, 1999; Deininger and Chamorro, 2004) secure property rights in land are 
generally considered to be a precondition for economic growth and development for 
three reasons: (i) land titles  have positive effect on land tenure security and provide 
investment incentives for owners to undertake land-related investments; (ii) land titling 
reduces the transaction costs in land markets thus helping decrease cost and increase 
allocative efficiency; and (iii) formal land titles improve access to institutional credit by 
creating collateral value for land. We briefly outline each of these linkages and put it 
together into a schematized graph in Figure 1 below. 
 
Land tenure security, which accrues from land registration/certification, removes 
uncertainties on whether or not land owners can reap the benefits from any long-term 
investment they make such as on-farm soil and water conservation, water harvesting 
structures and trees. With positive expectations about the exclusive enjoyment of any 
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returns earned from investment, landowners develop interest in investing in land 
improvements as well as making land-based investments in agriculture. This boosts 
demand for investment which in turn increases demand for complementary inputs 
including labour and agricultural inputs (including capital). There are empirical 
evidences in support of the positive impact of land registration on investment (see 
Feder et al., 1986; Feder et al., 1988; Binswanger, 1996; Feder and Nishio 1998; 
Firmin-Sellers and Sellers, 1999; Deininger and Chamorro, 2004).  
 
Land registration provides the necessary information to overcome the asymmetries in 
information available between two contracting parties to a land transaction. 
Consequently, land registration plays an important role in reducing land transaction 
costs and thereby raising the efficiency of any planned investment. This may enhance 
efficiency in land use by creating a market in land and/or increases market efficiency, 
thereby enabling property rights in land to move from less efficient to more efficient 
users of land. There is emerging evidence that land registration contributed to 
increased land rental market participation in Ethiopia (Holden et al., 2007).   
 
Land titles are associated with collateral in the following way: when borrowers apply for 
loans, land titles are often pledged as collateral. The pledging of titles as collateral, 
accompanied by registration of mortgage transactions, helps to overcome the problem 
of asymmetric information and the related incentive problems of moral hazard and 
adverse selection. These collateral arrangements are crucial for lending institutions and 
the credit market because they partly or fully shift the risk of loan loss from the lenders 
to the borrowers since a default on the loan would trigger the loss of collateral to the 
borrower.  A combination of an increase in investment demand and credit supply 
associated with land registration leads to more investment, greater use of variable 
inputs, higher output per unit land area, greater income and higher land values.  
 
Evidence from Asia and Latin America suggests that formalizing land ownership, 
through registration and titling, can deliver large productivity gains. Feder and Nishio 
(1998) found that land registration led to higher land values in Thailand, Philippines, 
Indonesia, Honduras, Brazil and Peru. Carter and Olinto (2003) found that farmers in 
Paraguay have a positive investment demand effect. 
 
On the other hand, evidences from Africa have found hardly any linkage between land 
titling and better credit market performance(Roth et al., 1994).Cross-sectional data 
from Ghana, Kenya and Rwanda on the incidence of land improvements and on land 
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yields provide little support for the view that limitations under indigenous law on the 
right to transfer land are a constraint on productivity (Mighot-Adholla et al., 1991) 
underlying that indigenous tenure systems may be preferable to improvements in 
tenure regimes through land registration. Recently Jacoby and Minten (2007) reported 
that, in Madagascar, having a title has no significant effect on plot-specific investment 
and correspondingly little effect on land productivity and land values. Results from 
Kenya also indicate that land registration and titling had weak impacts on perceived 
land rights of farmers, credit use and terms, crop yields, or concentration of land 
holdings (Place and Mighot-Adholla,1998).  
 
Based on the reviews made on both theoretical and empirical literature, the study 
develops the following conceptual framework, which explicates the interaction(s) 
among variables of interest.  
 
Figure 1:  Conceptual framework on the effect of registration and land tilting on land 

related investment:  

Source:  Modified version of Feder et al., 1988 
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In this paper, we focused on the land tenure security and investment incentive effects 
instead of the land title, collateral and credit linkages because foreclosure of land is not 
within the law in Ethiopia because land is not used as collateral to access formal credit 
markets by smallholder farmers, but commercial farmers do so, while livestock or 
other property may be confiscated for indebted people. The land markets, transactions 
and efficiency linkages of land registration/titling in Ethiopia has been assessed by 
Holden et al., (2007) by exploring on the functioning of land markets and market 
participation before and after registration. This paper intends to explore if land 
registration/certification has led to improved tenure security and whether this is 
translated to increased investment in land conservation, the so-called land tenure 
security and investment incentives effect, by focusing on the case study from Ethiopia. 
Furthermore, we identify the most important determinants of land conservation 
investment by smallholder farmers in northern Ethiopia.  
 

4. Empirical Model and Econometric Approaches 
 
Availability of data on investment before and after titling allowed estimating if there is a 
significant difference in the likelihood and level of investment which in turn enables us 
to capture the impact of land registration and certification on land-related investments 
before and after titling. We could have explained differences in investment before and 
after (see Deininger and Chamorro, 2004), if (1) the same households have been 
observed before and after registration, (2) it is possible to run a household fixed effects 
model. The later required adequate variation in plot level variables and year of 
registration/certification within the same household, which was hardly the case here. 
We, hence, used a random effects probit and truncated regression models to identify 
determinants of probability and intensity of investment. We also tried a modified 
random effects model as suggested by Mundalk (1987).The tobit model imposes a 
structure that is often too restrictive: exactly the same variables affecting the probability 
of adoption determine the level (intensity) of adoption and with the same sign 
(Verbeek, 2000). This is not a realistic assumption. We, thus, used the truncated 
regression model by taking only the positive values of levels of adoption to relax this 
restriction and identify the determinants of intensity of investment. 
 
The approach we took is as follows. We established whether there was significant 
difference in the likelihood and level of investment (by type) using simple mean 
separation tests (t-test and X2/ Z-tests). Next we explained the determinants of 
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probability of investment and level of investment using maximum likelihood estimation 
techniques. 
 
Let the amount of conservation made on farm plot by a household i be given by: 
 

 111 µβ += xyi        (1)  

 

where iy  is the length of conservation structures per land area that is expected to 

depend on the vector 1x  regressors. iy is non-continuous variable which is censored 

from below. We assumed that the level of investment made by each household on each 
plot is a result of rational decision. We used the physical measures of land-related 
investment that were made after registration. The measures include stone and soil 
bunds, terraces, tree planting, gully stabilization measures and water harvesting 

structures, among others. We regress the level of investment  on set of covariates 1x
such as initial status of investment, year of registration6, whether all plots were certified, 
a vector of household characteristics and resource endowments,, whether the 
households lost land because of past land redistribution and/or land taking, and a 
vector of time invariant plot characteristics such as tenure regime and observable plot 
characteristics such as soil type, slope, topography, soil fertility and susceptibility to 
erosion (using a subjective measure) and plot distance from homestead and other 
household characteristics such as age, sex of the household head and education of the 
head to obtain an estimate of the impact of an exogenous change in land rights on 
investment. We also controlled for household level asset holdings (land area, labor, 
livestock holding, and household’s cash situation) and village level factors such as 
distance to market and agro ecology. 
 
The participation equation, whether the household decides to invest or not, is given by: 
 

 [ ]01 222 >+= vxy δ       (2) 

 

                                                 
6  Households do not get holding certificates automatically once their land is registered; there is 
a need to control both for registration and certification, even if they could be correlated.  
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where ( )2, yx are always observed whereas iy (in eq. 1)is observed only when 12 =y . 

We assume that ( )21,vu  is independent of x  with mean zero implying that x  is 

exogenous, and ( )1,0~2 Nv . We used the same set of explanatory variables in 
equation (2) and in equation (1). Equations (1) and (2) are usually estimated using 
random effects probit and tobit regression models7. 

 
Random effects model estimators are consistent only under the assumption that the 
unobserved heterogeneity is uncorrelated with the observable explanatory variables. To 
obtain consistent estimates of the effects of registration/certification, we need to control 
for unobserved heterogeneity that may be correlated with observed explanatory 
variables. One way to do that is to exploit the panel nature of our data set (repeated 
cross-sectional plot observations per household). We used a modified random effects 
model framework proposed by Mundlak (1978), whereby we included on the right-
hand side of each equation the mean values of plot varying explanatory variables. The 
rationale for including the mean values of plot varying explanatory variables as right 
hand side variables is to check if the unobserved heterogeneity that influence decisions 
are somewhat related to the observables (For a similar approach see Kassie et al., 
2008).  In this case let, the model is given as: 
 

 111 µυβ ++= hi xy ,      (3) 
 

where hυ  captures the unobserved household characteristics that affect household’s 

decision to invest  in land conservation. Assuming that the unobserved effects hυ are 

linearly correlated with some of the observed explanatory variables, 
 

( )2,0~, ηηηγυ iidx hhh +=      (4) 

where x  is the mean of plot-varying explanatory variables within each household, γ is 

the corresponding vector of coefficients, and η is the random error term uncorrelated 

with the x ’s. In our case, it is important to include average plot characteristics such as 
average soil quality, plot size, depth, slope, and the average size of initial investments, 

                                                 
7Heckman’s selection model was not used because the presence of selection bias was not 
accepted (p-value 0.397). The results are not reported here. 
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which may have greater impact on adoption decisions. The vector γ  will be equal to 

zero if the unobserved explanatory variables are uncorrelated with the random effects. 
For sake of comparison, we report results from the random and modified random 
effects models in this paper. 
 

5.  Study Site and Data Description  
 

The study is based on a cross sectional data covering 437 randomly selected 
households, operating about 16958 plots gathered in June-Sept. 20059 in Tigray, 
northern Ethiopia. The survey covered 18 villages (tabias), four tabias strategically 
selected from each of the three zones (central, eastern, and southern) and 5 from the 
North Western and 1 from Western zones10. The last two tabias (1 each from Western 
and North Western) were purposively selected from the low land areas recently 
affected by the on-going human resettlement program to explore the effects of 
resettlement on tenure security and land investment. The selection of the 16 
communities was based on stratification of differences in distance to market, 
agricultural potential conditions (due to variations in altitude and rainfall variability), 
population density and presence of irrigation projects (Hagos and Holden, 2006). The 
study assessed farmers’ perception of land registration/certification, and its impacts, and 
the magnitude and quality of conservation investments made on farm through private 
initiative and/or public-led programs between before and after registration. The data 
gathered a host of household related variables as well as plot level data on the plots’ 
biophysical features, including production and input use data, which are used for 
statistical analysis as reported in the subsequent sections. 
 

6. Results and Discussion 
 
Although land registration started in 1998, land registration and certification was still 
going on during the survey period (2004-2005) in some areas. This is especially the case 
in the lowland resettlement areas of the region. About 80 percent of the plots were 
registered during 1998-99. In the registration process it was found that about 96 percent 

                                                 
8 There were some missing values in some observations of the data. We used only 1439 
observations in the probit model.  
9Although the data is relatively old, there is no radical land policy shift so far. The current issue 
is whether registration can be high cost (e.g. geo-information and cadastral survey based) instead 
of low cost. 
10 There have been recent changes in the boundary and number of zones in the region. The 
former Western zone is subdivided into North Western and Western zones.  
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of the plots were registered (only 4 percent indicated as not registered) and the 
demarcation process was also made both on paper and on the ground. In the 
registration process, it was found that in about 14 percent of the plots there was a 
change of boundary and about 8 percent of the plots were registered to somebody 
other than the owner. In about 13 percent of the plots there was dispute with a 
neighbour during the registration and demarcation of the boundaries. It was also found 
that about 14 percent of the plots are not certified. Title certificates were given to the 
household head (99.3 percent). 
 
From the results of the survey, we found that there were households who received land 
through land redistribution up until 2005. The bulk of the plots (about 80 percent), 
however, were allotted to the current holders before 1991/92. During these 
redistributions about 31 percent of the households claim to have lost land while 69 
percent did not.  About 39 percent of the households believed that there will be future 
land redistribution even if land redistribution is ruled out by law (against 61 percent that 
did not expect land redistribution). As a consequence households expect that they will 
lose land due to redistribution. About 44 percent of the respondents who expect land 
redistribution believed that they will lose land against 56 percent who believed that they 
will not lose land. The major reasons for fearing future land redistributions included 
increasing population size, landlessness and too small land holding. Those who do not 
fear to lose land in a future land redistribution expect to get more land (7.2 percent), or 
at least would get their share (6.4 percent), or have landless member (3 percent) and 
they hoped will get an additional  land from a redistribution. Of those who do not 
expect future land redistribution, only about 5.7 percent of the households indicated 
that there will not be further redistribution as it is prohibited by law and titles have 
already been issued and about 1 percent believed that resettlement is reducing pressure 
on further redistribution. Furthermore, 18 percent of the households also reported 
land takings for various reasons by the government (against 82percent who reported no 
land takings) and about 43 percent of those who lost land reported to have received 
compensation. In nutshell, non-negligible proportions of the households are 
apprehensive about or keen to see of future land redistributions perhaps indicating that 
the feeling of tenure insecurity is pervasive even after the land registration/certification 
although the latest law, as indicated, does not absolutely promote tenure security.  
 

  



Ethiopian Journal of Economics, Volume XXI, No 1,  April 2012 

 
 

 
33 

Table 1: Description and summary of important variables (n= 1695) 
Variable name Description Mean 
Latest redistribution Proportion of land redistributed until 1991  0.79 
Registration Whether land is register or not (dummy) 0.96 
Certification Whether land is certified or not (dummy) 0.86 
Change of boundary Change of boundary during registration (dummy) 0.14 
Registered to somebody Plots were registered to somebody other than the owner 

(dummy) 
0.08 

Dispute dispute with a neighbour during the registration 
(dummy) 

0.13 

Lost land lost land during the latest land redistribution (dummy) 0.31 
Future land redistribution Expect future land redistribution (dummy) 0.39 
Future land taking Expect future land taking (dummy) 0.26 
Will lose land will lose land in future redistribution (dummy) 0.44 
Land takings Land takings by government after registration (dummy) 0.18 
Compensation Received compensation after land taking (dummy) 0.43 
Access to formal credit 
market 

Increased access to formal credit market because of land 
registration (dummy) 

0.18 

Access to informal credit 
market 

Increased access to informal credit market because of 
land registration (dummy) 

0.21 

Temporary sell Temporary transfer through sell (dummy) 0.10 
Permanent sell Permanent transfer through sell (dummy) 0.01 
Tenure security  More secure because of land registration (dummy) 0.77 
Tenure regime: owner 
operated  Proportion of owner-operated plots 0.75 

Tenure regime: rented-in Proportion of rented in plots 0.14 
Tenure regime: rented-out Proportion of rented-out plots 0.11 
Conserved before Proportion of plots conserved before registration 

(dummy) 
0.34 

Conserved after Proportion of plots conserved after registration (dummy) 0.42 
Conservation by holders 
before  

Conservation by holders before registration (dummy) 0.52 

Conservation through 
public programs before 

Conservation through public programs before 
registration (dummy) 

0.48 

Conservation by holders after  Conservation by holders after registration (dummy) 0.66 
Conservation through 
public programs after 

Conservation through public programs after registration 
(dummy) 

0.44 

Comparison of important variables between those who invest and did not invest 

Variable name Description Invest Not invest 
Mean SD Mean SD 

Labour endowment 
(adult male) 

Average number of male adults 
1.74 1.28 1.56 1.23 

Land holding  Average parcel area 1.26 1.39 1.75 2.80 
Livestock (oxen) Average oxen holding 1.16 1.19 1.16 1.13 
Credit access Average farm loan size (in ETB) 4763.3 43107.0 3222.1 36280.6 
Distance Average distance (in min) 19.4 27.2 35.01 61.53 

Source: 2004/05 survey. 
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When asked about the benefits of land registration, about 18 percent of the households 
perceived that land after certification can be used to access formal capital markets and 
slightly higher (21percent) to access informal credit markets. About 10 percent also 
believe that they can temporarily sell it against about 1 percent of the households who 
perceived that they can permanently sell their land, although the law stipulates differently. 
 
Increased tenure security seems to have been also one of the most important benefits 
of land registration/certification. About 77 percent of the households believed that they 
feel more secure about their holding rights after registration. Nonetheless, a non-
negligible portion of the households feel insecurity of tenure even after the land 
registration/certification.  
 
Furthermore, be that as it may, whether this increased feeling of tenure security is 
translated into actual changes in behaviour is another main interest of this paper. The 
results show that about 34 percent of the plots were conserved before the registration as 
compared to 42 percent of the plots after the registration. Hence, there is a slight 
increase in the number of plots conserved after the registration. The dominant types of 
land investment, before registration, include establishment of stone terraces followed by 
soil bunds, gully control, tree planting and other conservation investments on 24, 11, 2, 
2 and 5 percent of the plots respectively. Soil bunds and terraces remained dominant 
conservation structures established by farmers on their plots after registration both 
accounting for 26 and 14 percent of the plots. Gully stabilization (3 percent) and tree 
planting (2.4 percent) remain important as well. However, there are new introduction 
to land investment, most notably construction of water harvesting structures (3.3 
percent) such as ponds and wells, since recently. 
 
Before registration, about 52 percent of the investments were made by owners 
themselves and tenants, and 48 percent by public programs both mass mobilization and 
Cash/Food-For-Work programs (C/FFW). After registration, about 66 percent of the 
investments were made by owners themselves and tenants (i.e. who rent-in land), and 
44 percent by public programs, both mass mobilization and C/FFW programs 
indicating an increase in private investment while public investments have also showed 
a decline.  
 
In the resettlement areas, new settlers occupy about 4 percent of the plots of which 
nearly 80 percent are registered and certified.  About 20 percent of the households 
expect that there will be further settlers in the future triggering fear of losing more land. 
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About 7 percent of the households indicated that there is land related conflict in the 
new resettlement areas. About 27 percent believed that those conflicts are between old 
and new settlers. One of the major sources of land related conflict in the resettlement 
areas are illegal expansion of farm holdings and unequal distribution of land. About 97 
percent of the respondents from the resettlement areas, however, believed that there 
are institutions involved in solving land related disputes. 
 
We explored if there is a significant difference in the proportion of plots conserved by 
households before and after registration. The simple mean separation result reported 
in Table 1 indicates that there is a significant change in conservation after registration 
(p-value = 0.000) Likewise, as to  whether there is a significant difference in private 
investment before and after registration, the results indicated that there is a significant 
increased in private investment after registration(p-value = 0.000). 
 
It is interesting to look at the changes in composition of investment before and after 
registration. From the mean separation tests, we gathered that while the proportion of 
stone terraces remains the same, soil bunds and other conservation measures have 
changed significantly (see Table 2). 
 
We also conducted a mean separation test on the changes in levels of investment made 
both in terms of the level of physical measures and labour man days used for 
conservation. Both tests show that there are no statistically significant differences in 
levels of investment before and after registration, although the mean level is higher after 
registration. The measurement problem, as indicated earlier and the change in 
composition could be a reason for lack of difference in the level of investment. We 
can, hence, conclude that although there is significant increase in likelihood of making 
investment on land, the intensity remains the same. But this is unconditional mean; we 
did not control for the effect of other covariates. 
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Table 2: Mean proportion/separation tests (n= 1695) 

Variables  
Mean proportion Difference 

(p-value) 
X2/Z/t-test 
(p-value) Before After 

Proportion of conserved plots  0.335(0.011) 0.415 (0.01) -0.076 (0.016) -4.62 (0.000) 
Proportion of private 
investment 

0.18 (0.01) 0.27 (0.011) -0.093 (0.01) -6.49 (0.000) 

Proportion of stone terraces 0.23 (0 .010) 0.25 (0 .010) -0.021 (0 .015) -1.45(0.145 ) 
Proportion of soil bunds 0.105 (0.01) 0.138 (0.01) -0.033 (0 .011) -2.95 (0.003) 
Proportion of other 
conservation investments 

0.046 (0.005) 0.08 (0.006) -0.034 (0.008) -4.14  (0.000 ) 

Level of investment (length of 
conservation measures in 
meters) 

22.9  (2.08) 25.6 (3.73) -2.66  (3.57) -0.7446 (0.456) 

Level of investment (amount of 
labour man days) 

18.83 (2.96) 16.59  (1.89) 2.23  (2.12) 1.0523(0.293) 

Source: 2004/05 survey 

 
The results of the regression analyses, probit and truncated regression random effect 
and modified random effects models, for the investments after registration while 
controlling for the level of initial investment, household and plot level covariates, and 
changes in policy (i.e. year of registration and whether all plots are certified) are 
reported below. The year of registration  and whether plots are certified or not had no 
significant effect on the probability of investment indicating there is no difference 
between those who got their land registered and secured their certificate earlier on and 
those who didn’t obtain certificates. This may imply that registration and certification 
may not have created the required security incentive for increased land investment. 
Year of last redistribution, which could be a good proxy for the duration of holding, is 
found to have a negative effect on land investment implying that those who obtained 
land during the recent land redistributions were less likely to invest on their land. In 
other words, households that kept their holdings longer were found to be likely to 
make investment compared to households that obtained land recently. Households 
that reported to have lost land during the last land redistribution were also found less 
likely to make investment on their land pointing to the disincentive effect of recurrent 
redistribution and the associated loss of holdings. Households operating rented in land 
were found to be less likely to invest on land indicating that they may want to maximize 
immediate benefits without committing more resources to long-term investments. This 
may point to incentive problems as renting duration is usually for one year or two but 
rarely longer. Plots located far away from the homestead are less likely to be conserved 
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mainly because the cost (e.g. transport costs) of making and maintaining those 
investments is very high. These results are also confirmed earlier results on investment 
in Ethiopia (Hagos and Holden, 2006).   
 
Most interestingly, initial investment had a very significant effect on the likelihood of 
investment after registration. What this result indicates is that those who have been 
making investment earlier on are also making the investments after 
registration/certification. This may imply that household specific characteristics 
influence decision rather than registration. In other words, regardless of whether land 
registration or certification has taken place or not, there are households that are likely 
to make investments on their land. A host of factors related to asset holdings and access 
to labour and capital markets had significant effect on probability of investment. 
Households with more livestock, land holding and adult male labour (although only in 
the random effects probit and at 10 percent level of significance) were found to be 
more likely to make investments on land. Households whose average land holding is 
relatively larger were found to be more likely to make investments on land perhaps 
pointing to space requirement of the conservation technologies. But this result was 
significant in the modified random effects model. Furthermore, households with access 
to food-for-work markets were found to be more likely to invest. However, those who 
have obtained higher loan from formal credit organizations were less likely to invest 
perhaps indicating that those who access for more loan invest it somewhere else than in 
land investment. 
 
Table 3: Survey probit regression  
Dept. variable: Investment after registration (0/1) 

Variables  
Random effects Modified random effects model 

Coef. Std. Err. 
Marginal 

effect Coef. Std. Err. 
Marginal 

effect 
Household characteristics 
Age of household head -0.001 0.004 -0.001 -0.0004 0.005 -0.0001 
Education of household head 
(literate) 

0.026 0.049 0.008 0.044 0.052 0.013 

Female-headed household 
(Reference male-headed) 0.234 0.162 0.075** 0.283 0.167* 0.092* 

Asset holding 
Number of Male adults  0.060 0.042 0.018* 0.041 0.043 0.013 
Number of female adults -0.002 0.065 -0.001 -0.001 0.065 -0.0003 
Livestock holding  0.047 0.031 0.014** 0.051 0.032 0.015** 
Land holding  0.001 0.001 0.001 -0.014 0.004** -0.003** 
Access to FFW income  0.0004 0.0002** 0.0001*** 0.0005 0.0002** 0.0001*** 
Amount of Farm loan taken -0.0001 0.0001 -0.000 -0.0001 0.0001** -0.00004** 
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Land policy related  variables 
Last year of land redistribution -0.069 0.017*** -0.021*** -0.071 0.018*** -0.22*** 
Year of registration 0.015 0.048 0.005 0.025 0.051 0.007 
Lost land during last redistribution (yes) -0.147 0.104 -0.045* -0.150 0.106 -0.045* 
Land taken after registration  (yes) -0.094 0.132 -0.028 -0.005 0.131 -0.001 
Whether plot is registered (yes) -0.257 0.345 -0.086 -0.034 0.339 -0.011 
Whether plot is certified (yes) 0.199 0.193 0.058 0.250 0.203 0.072 
Duration of land holding (since year)  0.005 0.007 0.001 -0.017 0.011 -0.005 
Tenure form: rented-in (reference 
owner operated) -0.302 0.141** -0.086** -0.235 0.146* -0.068* 

Tenure form: rented-out(reference 
owner operated) -0.197 0.171 -0.057 0.218 0.210 0.071 

Whether plot conserved before 
registration (yes) 1.092 0.111*** 0.390*** 0.761 0.123*** 0.265** 

Plot characteristics 
Plot area (tsimad) 0.028 0.018 0.008 -0.001 0.001 -0.0002 
Distance (in minutes) -0.005 0.002*** -0.001*** -0.007 0.002*** -0.002*** 
Soil type: Walka (reference Baekel) -0.037 0.123 -0.011 -0.084 0.120 -0.025 
Soil type: Sandy (reference Baekel) -0.067 0.117 -0.020 -0.128 0.113 -0.038 
Soil type: Red soil (reference Baekel) 0.069 0.1222 0.022 -0.085 0.129 -0.026 
Soil type: Red soil: other (reference 

Baekel) 0.532 0.248** 0.189* 0.136 0.244 0.044 

Soil depth: medium (reference shallow) 0.026 0.104 0.008 0.008 0.106 0.002 
       

Soil depth: deep (reference shallow) -0.006 0.128 -0.002 0.029 0.141 0.009 
Soil slope: foothill (reference flat) 0.220 0.122** 0.071** 0.088 0.119 0.027 
Soil slope: mid hill (reference flat) 0.358 0.130** 0.121*** 0.147 0.157 0.047 
Soil slope: steep hill (reference flat)   -0.041 0.279- -0.012 -0.333 0.298 -0.090 
Soil quality: medium (reference poor) 0.078 0.115 -0.024 -0.093 0.124 -0.028 
Soil quality: good (reference poor) 0.011 0.147 0.003 0.085 0.180 -0.025 
Susceptibility to erosion: medium 
(reference high) 0.250 0.159 0.081* 0.381 0.179** 0.126** 

Susceptibility to erosion: low (reference 
high) 0.271 0.135** 0.087** 0.355 0.157** 0.0115** 

Susceptibility to erosion: none (reference 
high) 0.216 0.135 0.068* 0.274 0.142** 0.087** 

Village level characteristics 
Distance to woreda market -0.0001 0.0005 -0.000 -0.0002 0.001 -0.0001 
Distance to DA office 0.002 0.0002 0.000 0.002 0.003 0.001 
Altitude: Midland (reference highland) 0.040 0.120 0.012 0.049 0.126 0.015 
Altitude: lowland (reference highland) -0.094 0.143 -0.028 -0.125 0.152 -0.037 
Average time-invariant plot characteristics  
Average soil type - - - 0.157 0.088* 0.048** 
Average soil depth - - - 0.015 0.127* 0.004 
Average soil slope - - - 0.239 0.129* 0.074** 
Average soil quality  - - - 0.099 0.159 0.031 
Average susceptibility to erosion -- - - 0.064 0.106 0.019 
Average form of tenure - - - -0.373 0.159** -0.115** 
Average plot area -   0.118 0.044** 0.036** 
Average distance - - - 0.002 0.001 0.001 
Average duration of holding (in yrs) - - - 0.031 0.015** 0.009** 
Average probability of investment   - - - 0.891 0.243*** 0.275*** 
Intercept 94.409 84.07 - 58.25 92.29  
 Number of obs    =     1439 

F(  39,    354)  =      6.56 
Prob> F         =    0.0000 

Number of obs    =      1439 
F(  49,    354)  =      5.73 
Prob> F         =    0.0000 

Note: *, **, *** significant at 10, 5 and 1% respectively. 
Source: 2004/05 survey 
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Some plot level characteristics were also found to be significant. Investment on land 
was significantly higher on plots that are moderately sloppy and moderately susceptible 
to erosion. This results show that households avoid making investments on highly 
susceptible and steep slopes perhaps the cost of investment are prohibitively high. The 
likelihood of investment increased with average soil type. Plots with soil type that 
deviate from Baekel (mixed sandy and loam soil) are likely to be conserved. The 
likelihood of investment decrease with average form of tenure: plots that are not owner-
operated are less likely to be conserved. The likelihood of investment increase with 
average duration of holding strengthening duration of ownership increases the 
likelihood of land investment. Finally, the likelihood of investment increase with 
average probability of investment. The inclusion of time-invariant plot characteristics 
does not change much the results, although not a negligible number of the included 
variables themselves turned out to be significant, individually and jointly. We could 
conclude that the major results are quite robust.  
 
Many of the results from the probit model were also confirmed in the truncated model 
random effects and modified random effects models. We also get new insights as many 
variables turned out significant in explaining levels of investment made by households. 
In this case, duration of holding significantly determines the level of investment made 
by households. Households that received land very recently were found to have made 
significantly lower investment than households that kept their holdings for a long time. 
Unlike in the probit models, intensity of investment seems to have significantly been 
influenced by the year of registration, i.e. level of investments has decreased as the year 
of registration was delayed. Households that reported to have lost land during the last 
land redistribution were found to have higher land investment. But those households 
whose land was taken away because of infrastructural development were found to have 
made lower investments strengthening the disincentive effect of land takings. Unlike the 
results in probit model, rented-in plots have higher investment. This implies that they 
are unlikely to be conserved but once they are selected for conservation they have 
higher intensity, although only in the random effects model. The influence of initial 
investment on the level of investment was also found to be significant and positive 
confirming that households to make higher investments on their land in the presence 
or absence of land registration. The results here strengthen that there are household 
levels characteristics that predispose households to carry on making land investments in 
the presence or absence of land policy changes. Consistent with the results in the probit 
model, households with access to food-for-work markets were found to be have made 
higher investment on land underscoring the significance of access to food-for-work in 
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relieving households’ cash constraints and enhancing long-term investment (Holden et 
al, 2006; Bezu and Holden, 2004). Furthermore, household factors such as age of 
household head and education of head have a significant influence on the intensity of 
investment. In this case, households with relatively older heads, although not significant 
in the modified random effect model, invested less while households with better 
educated heads made higher investment on land underlying the importance of better 
human capital endowment for land investment.  
 
From environmental and plot level variables, the level of investment made on land 
depends on altitude indicating agro-ecological variations in land degradation and the 
need for SWC. The level of investment is significantly higher in midland communities 
than high altitude. The level of investment also varies by soil and plot level 
characteristics. Accordingly, the level of investment varied by soil type, quality, depth 
and slope of the soil. Investments were found to be higher on relatively deeper soils 
than shallow soils; on relatively more fertile soils than poor soils pointing to the 
economic considerations of investment by farmers. Distance has also negative effect on 
the level of investment as we found in the probability of investment, although not 
significant in the intensity model. This could be understood in the light of the fact that 
making investments and undertaking proper maintenance on far away plots is costly. 
Farm lands located away from homesteads usually turn to common grazing lands 
during the dry season increasing the chance of destruction of conservation structures by 
livestock.  
 
Table 4: Truncated random effects model 
Dept. variable: Intensity of investment  

Variables  
Random effects Modified random effects model 

Coef. Std. Err. 
Marginal 

effect 
Coef. Std. Err. 

Marginal 
effect 

Household characteristics 
Age of household head -44.68 16.97*** -0.320*** -4.36 16.41 -0.033 
Education of household head 
(literate) 

968.77 221.03*** 6.94*** 787.43 216.15*** 6.10*** 

Female-headed household 
(Reference male-headed) 

191.95 573.89 1.37 862.89 584.36 6.68 

Asset holding 
Number of Male adults  201.38 148.49 1.44 236.08 161.5 1.83 
Number of female adults 109.06 246.05 0.78 68.35 259.4 0.529 
Livestock holding  -278.78 126.38** -1.99** -29.42 115.85 -0.228 
Land holding  87.67 72.77 0.62 78.17 0.835 0.606 
Access to FFW income  3.632 0.789*** 0.026*** 2.518 0.762*** 0.019*** 
Amount of Farm loan taken   -0.001 -0.093 0.278 -0.0007 
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Land policy related variables 
Last year of land redistribution -239.14 112.69** -1.71** -191.06 114.05* -1.481 
Year of registration -829.21 304.05*** -5.93*** -818.13 111.5*** -6.341*** 
Lost land during last redistribution (yes) 1648.92 466.55*** 11.81*** 2063.8 513.5*** 15.998*** 
Land taken after registration  (yes) -2213.40 668.24*** -15.85*** -1704.97 652. 85*** -13.21*** 
Whether plot is registered (yes) -878.50 2025.5 -6.29 -967.56 1919.06 -7.50 
Whether plot is certified (yes) 1139.19 828.11 8.15 1463.27 32.75 11.34 
Duration of land holding (since year)  6.476 589.17 0.046 -84.16 32.75*** -0.652*** 
Tenure form: rented-in (reference 
owner operated) 1266.03 589.17** 9.06** 349.8 600.31 2.71 

Tenure form: rented-out (reference 
owner operated) 297.16 709.17 2.13 -625.70 832.7 -4.84 

Whether plot conserved before 
registration (yes) 

3.522 0.734*** 0.025*** 1614.1 490.7*** 12.51*** 

Plot characteristics 
Plot area (tsimad) -341.34 236.11 -2.44 -206.82 207.8 -1.60 
Distance (in minutes) -8.824 9.639 -0.06 -5.329 8.469 -0.041 
Soil type: Walka (reference Baekel) -1878.0 576.53*** -13.45*** -2572.25 634.08*** -19.94*** 
Soil type: Sandy (reference Baekel) -3055.77 649.82*** -21.88*** -1950.05 617.23*** -15.12*** 
Soil type: Red soil (reference Baekel) -1278.58 579.83** -9.16** -1458.8 654.65** -11.31** 
Soil type: other (reference Baekel) 520.8 935.39 3.73 11.43 951.94 0.088 
Soil depth: medium (reference shallow) 678.16 446.82 4.85 396.83 501.29 3.076 
Soil depth: deep (reference shallow) 1813.03 586.13*** 12.98*** 1122.0 649.03* 8.69* 
Soil slope: foothill (reference flat) 977.94 542.05* 7.00* 1019.04 503.38** 7.89** 
Soil slope: mid hill (reference flat) 3225.9 652.53*** 23.10*** 2888.9 783.1** 22.39** 
Soil slope: steep hill (reference flat)   790.34 1464.01 5.66 456.22 1390.56 3.53 
Soil quality: medium (reference poor) 1333.36 581.41** 9.55** 673.08 671.46 5.217 
Soil quality: good (reference poor) 2650.7 768.18*** 18.98*** 1712.90 920.37* 13.27* 
Susceptibility to erosion: medium 
(reference high) 979.88 911.77 7.01 -822.43 897.98 -6.37 

Susceptibility to erosion: low (reference high) 1125.28 848.54 8.06 -816.42 769.71 -6.32 
Susceptibility to erosion: none 
(reference high) 147.37 904.90 1.05 -1873.69 917.42** -14.52** 

Village level variables 
Distance to woreda market -0.182 2.128 -0.001 1.90 2.06 0.014 
Distance to DA office 27.37 10.15*** 0.0196*** 23.09 8.72*** 0.179*** 
Altitude: Midland (reference highland) 3627.9 666.89*** 25.98*** 2216.48 557.80*** 17.181*** 
Altitude: lowland (reference highland) 207.01 915.33 1.48 -469.64 853.03 -3.640 

Average time-invariant plot characteristics  
Average soil type - - - 121.49 356.65 0.941 
Average soil depth - - - 331.91 512.40 2.572 
Average soil slope - - - -173.56 583.94 -1.345 
Average soil quality  - - - 715.31 744.1 5.544 
Average susceptibility to erosion - - - -281.78 744.07 -2.18 
Average form of tenure - - - 1010.76 547.34* 7.835* 
Average plot area    29.93 358.52 0.232 
Average distance - - - -0.117 6.243 -0.001 
Average duration of holding (in yrs) - - - 65.59 61.87 0.508 
Average probability of investment   - - - -3845.7 1182.02*** -29.81*** 
Intercept 2100080 648603*** 15042.2*** 2031827 - - 
 Number of obs    =      420             

Wald chi2(39) =     99.48 
Prob> chi2         =    0.0000 

 

Note: *, **, *** significant at 10, 5 and 1% respectively. 
Source: 2004/05 survey 
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Contrary to our expectations, we found that investments were significantly higher by 
households that are located far away from the Development Agent Office, which we 
used as a proxy for access to extension service. Whether this is capturing the effects of 
access to extension service or not is difficult to tell. The intensity of investment 
increases with average form of tenure (not owner-operated) and decrease with average 
probability of investment. 
 

7. Conclusions and recommendations  
 
The evidence that comes out of this cross sectional study is that land registration and 
certification has enhanced household’s feeling of security but it is not a single dominant 
factor that affects farmers’ decision on investment. Land registration/certification is, 
thus, a necessary policy measure to induce positive security effects on holdings with 
positive effect on land investments. Yet high population growth, increasing landlessness 
and land takings in peri-urban settings do pose serious implication on insecurity to 
users.  
 
This study also indicated that there was significant increase in probability of land 
investment after registration although the mean level of investment statistically 
remained about the same. There is also a change in the composition of investments: 
increased investment on trees, gully stabilization and water harvesting structures than 
the usual soil and water conservation measures, and increase proportion of plots 
conserved through private investment.  
 
Households that kept their land holdings relatively longer were found more likely to 
make and have made long (more) investment compared to households that obtained 
land recently. Likewise, households that reported to have lost land during the last land 
redistribution were also found to have made lower investments strengthening the 
disincentive effect of insecurity caused by recurrent redistribution and the associated 
loss of holdings. The intensity of investment are significantly influenced by the year of 
registration, i.e. level of investments has decreased as the year of registration was 
delayed indicating the security effect induced incentive on land conservation. This 
underscores the need for having the feeling of tenure security for increased long-term 
land investment. This calls for policy makers the need to minimize the potential 
sources of insecurity such as threats of future land redistribution and land taking 
without proper land compensation. The prohibition of further distribution and the 
proclamation 455/97on compensation (FDRE, 2005b) is in the right direction but it 
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requires meticulous enforcement. Households who rented in land want to maximize 
immediate benefits without committing more resources to long-term investments. 
Accordingly, they were found to be less likely to invest on land conservation. This 
points to incentive problems related to renting as the duration is usually for one year or 
two and rarely longer. Hence, there is a need to reduce the incentive problems of land 
rental markets perhaps by formalizing and extending the duration of land rental rights 
among farmers. Initial investment had a very significant effect on the likelihood and 
intensity of investment after registration, the results here reinforces that there are 
household level characteristics that predispose households to carry on making land 
investments in the presence or absence of land policy changes. But there is no doubt 
that land registration/certification strengthens those household predispositions. This 
calls for the expansion of land certification to other parts of Ethiopia; but the increased 
effect of high-cost registration including cadastral survey on security and land 
investments was not the focus of this study. Furthermore, households with access to 
food-for-work markets were found to be more likely and have made higher investment 
on land underscoring the significance of access to food-for-work in relieving 
households’ cash constraints and enhancing long-term investment. Such programs not 
only reduce households’ vulnerability to food insecurity but also generate required 
resources to make long-term investments. There is, hence, a need for continued 
support to households in the form of food-for-work. 
 
Finally, some time invariant environmental plot level factors such as altitude, soil type, 
quality and depth, distance and plot area are found to have significant effect on 
investment. Long-term land investment, therefore, is determined by hosts of physical, 
socio-economic and institutional factors that need to be taken into account in planning 
any such event. 
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THE SUSTAINABILITY AND OUTREACH PERFORMANCE 
OF ETHIOPIAN MICROFINANCE INSTITUTIONS: DOES 

SCALE OF OUTREACH MATTER? 
 
 

Letenah Ejigu1 

 
 

Abstract 
 

This study analyzes sustainability and outreach performance of Ethiopian MFIs 
using scale of outreach as a classification variable. Performance is compared 
against local and international benchmarks and across time. Secondary data of 13 
MFIs collected for 6 years (2003-2008) is used for analysis. The result reveals scale 
of outreach matters when performance is compared against local benchmarks. It 
further indicates the presence of commercial and social oriented MFI clusters. 
Comparison with international benchmarks shows mixed evidence across scale of 
outreach, but the whole industry is weak in terms of depth of outreach. The trend 
analysis indicates the industry suffers from lack of clear women targeting policy 
and erratic profitability as measured by ROA. 
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1. Introduction 
 
Microfinance is defined as financial services targeted to low income clients 
(Ledgerwood, 1999). It includes saving, credit, micro insurance, payment service & 
money transfer. Although the industry has a long history, the practice of formal 
microfinance can be traced back prior to the works of the Grameen Bank in 
Bangladesh (Christen, 1997). Over the years, microfinance has registered impressive 
growth on product offerings, repayment rate, financial sustainability and loan portfolio 
(Ledgerwood, 1999; Woller and Schreiner, 2006).  
 
MFIs are developed in response to big market failures in the financial systems of many 
countries. Such market failures are created due to the reluctance of traditional banks to 
lend to the poor for various reasons (Aghion & Morduch, 2005). First, disbursing small 
loans to a large number of borrowers is a costly business proposition. Second, lending 
to the poor is risky due to information asymmetry. Poor people have no physical 
collateral in the event of default and getting information on their credit history is 
difficult. Third, the poor lack skills to use borrowed money productively. MFIs have 
circumvented all these assumptions and attained a huge success (e.g. they secured high 
repayment rates). They did so by using innovative group lending methods, accessing 
subsidy from donors and providing to the poor non-financial services like training and 
assistance in marketing. 
 
With respect to its setup, microfinance is a hybrid organization that combines 
traditional banking with the social goal of poverty reduction at the grass roots level. Like 
banks, it aspires to live using its own means by following a commercial approach of 
doing business. Such a goal is associated with the concept of sustainability2. On the 
other hand the social goal of poverty reduction calls for making services available to 
many poor clients at affordable rates, despite high transaction costs of doing such 
business. This issue is associated with the concept of outreach3.  The hybrid nature of 

                                                 
2Sustainability is conceived as “full cost recovery or profit making and the building of 
microfinance institutions that can last into the future without continued reliance on government 
subsidies or donor funds.” (Conning, 1999, p.52) 
3Outreach refers to “the efforts by microfinance organizations to extend loans and financial 
services to an ever wider audience (breadth of outreach) and especially toward the poorest of the 
poor (depth of outreach).” (Conning, 1999, p.52). There are other broader conceptualization of 
outreach. For example Schreiner (1999) classified outreach in to six dimensions: worth to 
clients, cost to clients, depth, breadth, length and scope. But such broad approaches are not 
pursued due to data limitations and unclear operationalizations. 
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such organizations urges them to use innovative methods of fighting poverty. This 
attracts the attention of many stakeholders like academicians, policy makers and 
practitioners. 
 
Despite the huge success of the industry as a whole4, the twin goals of sustainability and 
outreach are not yet met. For instance, many MFIs are not financially sustainable, with 
41% seeking donor support to keep afloat (Mersland & Storm, 2010). MFIs reach only 
3% of the world’s 500 million poor lacking access to financial services, indicating less 
breadth of outreach (Marzys, 2006). On the depth of outreach, studies indicate that 
MFIs fail to reach the poorest of the poor (Hashemi & Rosenberg, 2006) and do not 
have clear targeting rules (Hishigsuren, 2004). The microfinance model itself is 
increasingly questioned. Some authorities on the subject say reaching the poorest 
clients and being financially self-sufficient are competing objectives (Mersland & Storm, 
2007; Okumu, 2007) whereas others like Schreiner, (1999), Christen, (1997) and Cull, 
DemigÄuc-Kunt, & Morduch (2007) are of the view that such contradictions do not 
exist. 
 
Various studies have explored sustainability and outreach of MFIs in Ethiopia and 
documented weak performance of the sector (Pfister et al, 2008; Kereta, 2007; Kidane, 
2007, Amha, 2007, Ejigu, 2009). They reach around 6% of the poor, only 38.4% of 
targeted women and depend on subsidies. Most of these studies, with the exception of 
Ejigu (2009), did not apply rigorous statistical analysis. Ejigu’s study, however, uses one 
year (2007) data to classify MFIs across different scales of outreach5, which could not 
capture the dynamics within the sector. This study, using data from 13 MFIs collected 
over 6 years (2003-2008), tries to address such gaps in a more rigorous way. The 
sustainability and outreach performance of MFIs is compared with global benchmarks 
of Microfinance Information eXchange (MIX)6 and local benchmarks (i.e. across the 
different scales of outreach). Using graphs, the trend of such performance is also 
depicted for the industry as a whole. 
 

                                                 
4Muhammad Yunus and the Grameen Bank are awarded the Nobel Peace Prize in 2006 “for 
their efforts to create economic and social development from below.” (Sengupta & Aubuchon, 
2008). 
5Scale of outreach is measured by Gross Loan Portfolio (GLP) of MFIs. GLP itself is a product 
of the two measures of outreach, number of borrowers (measuring breadth of outreach) and 
average loan size (measuring depth of outreach). 
6MIX is a non-profit initiative dedicated to the dissemination of quality MFIs data globally. See 
www.mixmarket.org 
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The findings of this paper are important to MFIs management and regulatory bodies 
such as the National Bank of Ethiopia. Comparison with MIX averages enables to 
know lessons to be learned from abroad. Comparing MFIs locally helps benchmarking 
among the MFIs themselves, instituting policy changes on entry barriers and facilitators, 
and changing the regulatory frameworks for MFIs with different missions. The trend 
analysis helps to check up whether MFIs are moving in line with their missions. The 
paper also informs future researchers on a scientific way of conducting studies of 
performance analyses. 
 
The rest of the paper is organized as follows. Section two reviews the existing literature 
on performance measurement in the context of microfinance and some empirical 
studies conducted in this area. Data and methodology issues are discussed in section 
three. Section four discusses results of the study and section five presents concluding 
remarks. 
 

2. Review of Literature 
2.1 The Development of Performance Measures in Microfinance 

Institutions 
 
When MFIs were initially constituted, they were having a mission of reaching many 
poor households offering them low interest rates (Bateman, 2010).  Low interest rates 
were favored because it was presumed that the cost of credit is a significant bottleneck 
for the poor to access credit and cheap credit, by liberating the poor from exorbitant 
money lenders interest rates, helps them overcome poverty. To make credit cheap, 
MFIs were heavily subsidized by governments & donors. This lending approach is 
called ‘welfarist’ since microcredit is designed as part of an integrated program of 
poverty alleviation and welfare improvement. 
 
Starting in the 1990s, rural finance experts from Ohio State University began criticizing 
the ‘welfarist’ approach claiming that subsidized credit based on faulty conceptions 
leads to worst practices of high unpaid rates and transaction costs resulting in the failure 
of many microcredit programs (Congo, 2002). This leads to another paradigm in the 
development of microfinance. Considered as the ‘institutionalist’ approach, it seeks to 
establish institutions which can offer saving and credit services on sustainable and 
commercial basis and free from subsidy. To achieve this, the MFIs charge high interest 
rates due to high costs of doing business (Gurgand, Pederson, & Yaron, 1996). 
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The debate between ‘welfarists’ and ‘institutionalists’ is termed as the ‘microfinance 
schism’ and there seems little agreement between the two schools of thought regarding 
the goal of MFIs and how to achieve it. The disagreement between the two schools also 
leads to the use of various metrics to measure the performance of MFIs. ‘Welfarists’ 
are interested on demand or client side outcome and focus on the impact of MFIs on 
the lives of the poor and outreach to the poor. ‘Institutionalists’, on the other hand, 
focus on the supply side issue of building sustainable institutions which are free from 
subsidy. They are interested in tracking repayment rate, transaction cost and financial 
self reliance (Congo, 2002). Nevertheless, there is no unanimous agreement among 
stakeholders until now on the metrics used to gauge the performance of MFIs.  Many 
authorities use sustainability and outreach (Gurgand et al.1996) and this paper follows 
the same approach. 
 

2.2 Empirical Evidence on the Sustainability and Outreach Performance 
of MFIs 

 
Several studies on sustainability and outreach performance of MFIs have been 
conducted at global, regional as well as country levels. At global level, Cull et al (2007) 
found that the microfinance industry is financially and operationally sustainable with 
FSS, 1.03 and OSS, 1.16, but ROA7 still negative, -0.027. Depth of outreach seems 
somewhat good with average loan size per GNI per capita of 67.6% and percentage of 
targeted women borrowers served accounting for 64.9%. Mersland and Storm (2007) 
also confirm the sustainable but low ROA of the global microfinance industry. This 
indicates that due to the social goal of poverty reduction, MFIs are not very much 
profitable like banking or any other commercial businesses. They also found average 
number of borrowers served as 12,805. The figure is low and indicates a huge financial 
exclusion of the poor. 
 
The regional studies show mixed results. Lafourcade et al., (2005) found that African 
MFIs are lagging behind other parts of the world in terms of both sustainability and 
outreach. Hartarska’s (2005)study in Central and Eastern European (CEE) region 
showed MFIs to be profitable with ROA, 3.04% but serve few borrowers,7268. 
 

                                                 
7FSS, OSS and ROA are commonly used measures of sustainability and see the methodology 
section later to know what they stand for. 
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On country-level studies, Okumu (2007) based on Ugandan MFIs showed that MFIs 
are operationally self sustainable with OSS, 1.21; the breadth of outreach is small, 6729 
borrowers being served; their depth of outreach is small with average loan size per GNI 
per capita being  1.43. Congo (2002) examines Burkina Faso MFIs and obtained lower 
sustainability and outreach performance. 
 
Studies on sustainability and outreach performances of MFIs in Ethiopia also revealed 
mixed results.  For instance, Kereta (2007) shows that the industry has registered a high 
growth rate of 22.9% in terms of borrowers over the period 2003-2007; depth of 
outreach is small with the percentage of women borrowers reached standing at 38.4%; 
financial sustainability is improving although still donor dependent. The author also 
documented no clear tradeoff between sustainability and depth of outreach. Kidane 
(2007), examined Amhara Credit & Saving Institution (ACSI), one of the largest MFIs 
in Ethiopia, and found that it has served more than half a million clients; it is 
operationally and financially self sufficient with 119.9% and 115.3%, respectively. 
Pfister et al (2008) documented that Ethiopian MFIs have limited outreach, reaching 
almost two million clients only in a country of 77 million people although dependent 
on government and mother NGOs, indicating weak financial sustainability. Ejigu (2009) 
showed that Ethiopian MFIs have less depth of outreach, extend large loan sizes and 
the number of women clients reached is low. They have good breadth of outreach as a 
large number of borrowers are reached. Their profitability seems to depend on their 
scale of outreach, i.e. the larger MFIs being more sustainable than the small ones. 
There is also a tradeoff between serving the poorest borrowers and being financially 
sustainable. Almost no studies have conducted performance analysis by comparing with 
benchmarks like MIX or local averages using proper statistical tools. This paper 
building on the work of Ejigu (2009), tries to address the empirical research gaps. 
 

3. Data and Methodology 
3.1 Data 
 
As of 2010, there are 30 MFIs in Ethiopia registered and licensed by the National Bank 
of Ethiopia (NBE). For sustainability and outreach performance indicators, however, 
adequate time series data is not available from many of the MFIs. Only from 13 MFIs 
which have a six year data (from 2003-2008), 78 MFI-year observations are used as a 
sample for the study. All the data is taken from the MIX database. For conformity with 
the study period of 2003-2008, benchmark figures from the MIX are taken for the 
years 2004-2008 as data available for 2003. 
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The data collected is rather unbalanced because while many mature MFIs reported the 
full six year data, a few new MFIs have only a two year data. But the average number of 
years for the whole sample is around 5.3, making it a reasonably balanced data with less 
missing observations. The final data used for analysis, after ignoring missing values, is 
53 MFI-year observations with the average number of years per MFI being 5.3 while 
the number of MFIs is 10.  
 

3.2 Methodology 
 
At the outset, MFIs are classified based on scale of outreach as the sample shows a 
huge variation on such variable as opposed to other metrics. According to MIX (2008) 
MFIs outside the Latin American and Caribbean region, to which Ethiopia is a part, 
are classified as follows. Small MFIs are those below $2 million Gross Loan Portfolio 
(GLP), medium MFIs are those having a GLP between$2 and $8 million and large 
MFIs are those with a GLP of above $8 million. The average GLP figure over the 
sample period of 2003-2008 is used for classification purpose and this is different from 
Ejigu (2009) who used only a single year (2007). Using average rather than single year 
GLP helps to capture the dynamics in the industry.  
 
Three different approaches are used to fulfill the objective of the study. One sample 
tests are used to check the presence of any significant difference between the 
performances of MFIs with the MIX benchmark. For local comparison, ANOVA 
(simple or robust)8 and Kruskal Wallistest9, as appropriate, with post hoc tests (Scheffe 
or Games-Howell)10 are used. Lastly, graphs in level and growth forms are used for 
trend analysis. 
 
Measures 
There are many measures of sustainability. These include Subsidy Dependence Index 
(SDI), self sufficiency measures, adjusted profitability ratios, arrears rate and efficiency 
and productivity. But from these the paper used self sufficiency measures of OSS and 

                                                 
8One sample t test and ANOVA are parametric test of difference used when the critical 
assumptions of normality and homogeneity of variance are fulfilled. If such assumptions don’t 
hold,  it is better to transform the data, use tests that are robust to the violation of such 
assumptions (e.g. robust ANOVA) or resort to non-parametric tests that don’t require the 
fulfillment of these assumptions (Field, 2005). 
9Kruskal-Wallis test is a non-parametric test used when the ANOVA can’t be implemented. 
10Scheffe post-hoc test is used if the homogeneity of variance assumption is fulfilled whereas the 
Games-Howell procedure is used in cased whereas such assumption is violated. 
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adjusted profitability measure of ROA as they are heavily used in prior literature 
(Barres, 2006). Financial Self Sufficiency (FSS) is another widely used measure, but 
such data is not available from MIX database.11 
 
For breadth of outreach, the number of borrowers is used as a measure. For depth of 
outreach two measures are used: average loan size (measured as the ratio of GLP to 
number of borrowers) and the percentage of women borrowers (measured as the ratio 
of women borrowers to total borrowers). Less average loan size and more percentage of 
women borrowers served as an indicator of good depth of outreach. 
 
Disbursing small loans is perceived as reaching the poorest as this group of people, due 
to their small business activity, are interested in small loans. For international 
comparison, average loan size adjusted for Gross National Income (GNI) per capita is 
used. The measure of average loan size is subject to criticism. For instance, Christen 
(1997) argues that due to the heterogeneity of loan products in terms of maturity and 
purpose, its uses can be misleading. Thus, it may not reflect the target market and the 
clients’ poverty level. 
 
Brau & Woller (2004) argue that women are preferred in the business of microfinance 
due to three reasons. Firstly, women invest the loans in productive activities or in 
improving family welfare more often than men, who are assumed to consume rather 
than invest loan funds. Secondly, access to financial services empowers women, both 
financially and socially. Thirdly, women are considered poorer than men. The often 
expressed fear in lending to women is that they bring about less economic growth than 
men. However, a study by Kevane and Wydick (2001), cited in Brau & Woller, (2004) 
reveals that there is no significant difference between men and women in generating 
business sales. Finally, it has to be underscored that all the measures used are 
consistent with prior literature such as Cull et al, (2007), Mersland & Storm, (2007), 
Okumu, (2007). 
 
 
 
 

                                                 
11OSS is calculated as [(financial revenue)/ (financial expense + net loan loss provision + 
operating expense)]. ROA is measured as the ratio of adjusted net operating income net of taxes 
divided by adjusted average total assets. OSS is not adjusted for subsidy whereas FSS and ROA 
are adjusted for subsidy. (Ledgerwood, 1999). 
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3.3 Descriptive Statistics 
 
Table 1 presents descriptive statistics and mean growth rate of sustainability and 
outreach indicators for the industry as a whole. The industry served an average of 
123,034 borrowers which is considered as a fairly good outreach. The coefficient of 
variation figure is very high indicating a huge difference between the MFIs in terms of 
number of borrowers reached. The industry also registered the highest growth rate of 
22.24% in number of borrowers which is expected from a young industry. The average 
loan size is $128 (equivalent to Br. 2048 assuming an average exchange rate of Br 16 to 
the dollar over the six year period of 2003-2008). Half of the MFIs clients are women. 
This is poor performance as MFIs are presumed to target mostly women. The 
coefficient of variation of the percentage of women borrowers is low indicating similar 
women targeting policy between MFIs. The industry is operationally self-sustainable 
(OSS, 1.3) whereas ROA is low (1%) indicating that it is not profitable like mainstream 
banks and other commercial businesses. The high coefficient of variation of ROA also 
indicates a huge difference between the various MFIs profitability rates. The descriptive 
statistics results indicate at a glance that the MFIs are better in sustainability than in 
outreach. This is consistent with the empirical findings reported earlier and the overall 
commercialization trend observed in the global microfinance industry. 
 

4. Results 
4.1 Correlation Results  
 
The correlation coefficients between sustainability and outreach indicators are depicted 
in Table 2. The results show that as MFIs serve a large number of borrowers, they 
ignore the poorest of the poor. As average loan size increases the percentage of women 
borrowers served decreases. As expected, serving more borrowers leads to achieve 
sustainability due to economies of scale. Sustainability and depth of outreach are found 
to be negatively related, i.e. the former has positive relationships with average loan size 
and negative relationships with the percentage of women borrowers served. All these 
results indicate there is a tradeoff between serving the poorest and being financially self-
sufficient. Consistent with Ejigu (2009), Mersland and Storm (2007) and Okumu 
(2007), reaffirm the fear of ‘welfarist’ approach that the commercialization of 
microfinance will bring death to the industry’s original mission of serving the poorest of 
the poor. 
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Surprisingly the two measures of depth of outreach, average loan size and the 
percentage of women borrowers are not significantly negatively correlated. This 
partially reaffirms Christen’s (1997) fears that the use of average loan size as depth of 
outreach measure may be misleading due to the heterogeneity of loan products in 
terms of maturity and purpose. Hence more studies are called for using clear 
theoretical frameworks. As expected, the two measures of sustainability (OSS and 
ROA) are positively related implying they are measures of the same construct. 
 
In sum, scale of outreach seems to matter as the large MFIs are better in breadth of 
outreach and sustainability and the small MFIs in depth of outreach indicators. Two big 
clusters are observed from the analysis. Small MFIs have a social mission of reaching 
the poorest of the poor, but they are unsustainable whereas the large MFIs have a 
commercial mission of reaching large number of possibly marginally poor borrowers in 
a sustainable way. A natural question to ask is which MFI should be chosen? This 
depends on the ethical school of thought one subscribes to and an assessment of the 
country’s economic conditions and poverty level. Using utilitarian theory of benefits to 
the mass, the large MFIs are preferred whereas if one believes in moral relativism, the 
small MFIs may be chosen12. Scanning the Ethiopian economy roughly indicates that it 
is a country of a large number of marginally poor people and the poorest are judged to 
be small. Using such line of reasoning, opting for the large MFIs makes more sense. 
 
a. Comparison with MIX Benchmarks 
 
Table 3 presents the one sample test results that compare the sustainability and 
outreach13 performance of each category of MFIs with their respective MIX 
benchmarks. The result indicates that small MFIs are not good in either sustainability 
or depth of outreach compared to MIX. They are only good in breadth of outreach. 
Medium MFIs are at par in terms of sustainability and depth of outreach and below 
MIX in breadth of outreach. The large MFIs are better in sustainability and breadth of 
outreach and below MIX in depth of outreach. The overall MFIs industry is at par in 
sustainability, better in breadth of outreach and below MIX in terms of depth of 
outreach.  

                                                 
12For the various ethical theories, see a book by Jennings (2009). 
13At some places the two measures of depth of outreach (average loan size and the percentage of 
women borrowers) show contradictory result due to the no correlation between them. The 
result based on the percentage of women borrowers is heavily relied upon in many cases due to 
criticism in using average loan size as poverty measure. 
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In general the international comparison shows mixed results. Scale of outreach seems 
to matter in sustainability as the large MFIs have better sustainability as compared to 
their MIX benchmark than small MFIs. But in outreach, it does not seem to matter. 
Both the large and small MFIs beat their MIX benchmarks in breadth of outreach 
while they are beaten in depth of outreach.  
 
In the earlier section, the correlation result shows that the large MFIs are preferred in 
the local context for sustainability and breadth of outreach and the small MFIs for 
depth of outreach. There was a clear demarcation between the two. In the international 
comparison, the large MFIs are preferred again for sustainability and breadth of 
outreach. But the small MFIs failed to be chosen for excellence in depth of outreach 
which weakens the tradeoff result found earlier. Thus, the overall result shows that 
large MFIs are deemed better and hence using utilitarian theory, preference should be 
given to them. 
 
The fact that Ethiopian MFIs surpass the global average in breadth of outreach should 
not give a wrong signal. If breadth of outreach performance was compared with the 
potential demand for microfinance service (poverty level) in each respective region, 
possibly, Ethiopian MFIs could lose as the poverty level is high. So, more research 
using a variant of relative benchmark is called for in the future. The low performance 
in depth of outreach is consistent with the findings of Kereta (2007), Ejigu (2009) and 
Lafourcade et al (2005) who showed that African MFIs fall behind in terms of women 
borrowers as compared to other regions of the world. 
 

4.3 Local Comparison across the Scale of Outreach 
 
Table 4 presents the results of the local comparison of MFIs (classified by scale of 
outreach).The results show natural ordering of MFIs in terms of number of borrowers, 
average loan size and sustainability indicators but reverse ordering in the percentage of 
women borrowers. This means that the larger MFIs have a large number of borrowers, 
average loan size and OSS while they serve a small percentage of women borrowers as 
compared to small MFIs. Such a result is the same as the correlation result which 
shows that the small MFIs are better in depth of outreach indicators and the large MFIs 
in sustainability and breadth of outreach. This again supports the tradeoff literature that 
documented serving the poorest and being financially self-sufficient are contradictory 
goals. 
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4.4 Trend Analysis for the Microfinance Industry 
 
The trend in sustainability and outreach performance are shown in level and growth 
forms in Graphs 4.1 up to 4.10. Beginning with the borrowers’ graph, the linear trend 
shows an increasing pattern indicating a large number of borrowers are served over the 
years. This indicates heavy growth emphasis given to such variable which is expected in 
a young industry. Looking at the growth rate, it shows a declining trend in recent 
periods. The major constraint to push for large number of borrowers may be lack of 
finance.  This might have been created by, among others factors, the global financial 
crises that hit many industries recently which reduced donor support to humanitarian 
causes. Secondly, the demand for microfinance credit may decrease if the estimated 
poverty impact is low. Bateman (2010) cites some recent global studies that reveal such 
hard facts. 
 
On average loan size, both the linear and growth rate graph show increasing trend. 
Increase in average loan size may or may not be a worrisome signal. It will be a mission 
drift only if loan size to new clients has grown over the years whereas increase in loan 
size to old clients is considered as progressive, lending after successful repayment (Cull 
et al, 2007). No detailed data is available to confirm which proposition is at work in 
Ethiopia and hence further inquiry is needed. The other complicated issue is that the 
real mission14 of different MFIs may not be the same. Some may follow a purely 
commercial strategy, others purely social goals and still others (perhaps the majority of 
MFIs) a mix of these two. Increase in average loan size may be a mission drift for the 
purely social oriented MFIs, an optimal strategy for MFIs pursuing both social and 
commercial goals and a best strategy for the purely commercial oriented MFIs. Hence 
more detailed and micro level analysis should be done on this issue by future 
researchers.  
 
For the percentage of women borrowers, both the linear and growth rate graphs show 
erratic patterns. This implies there is no clear woman targeting policy and targeting 
seems to be done haphazardly. The OSS graph shows it is stable and erratic in a few 
periods which may not be worrisome. ROA shows erratic trends which are worrisome. 

                                                 
14Real mission is conceived as the one at the heart of owners and managers. Nominal missions 
may be those that are posted in brochures, banners and found at public relation offices. 
Sometimes, these two missions may be divergent for some MFIs. 
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This may be due to erratic income of clients (agricultural income) and unplanned 
investment decisions in assets. 
 

5. Concluding Remarks 
 
This study attempted to assess the sustainability and outreach performance of 
Ethiopian MFIs by comparing them with benchmarks like MIX averages, local 
benchmarks and through time. The study extended the earlier studies by Kereta (2007) 
and Ejigu (2009) in a more advanced way. 
 
From the correlation analysis and local comparison, the small MFIs are better in depth 
of outreach indicators and the large MFIs in sustainability and breadth of outreach. 
The result indicates many things. First, it shows that scale of outreach matters for 
performance of MFIs. Second, the market shows a cluster of social and commercial 
oriented MFIs which calls for different strategies and modes of operation. Third, due 
to such clustering, the MFIs can not attain the double objective of reaching the poorest 
and being sustainable simultaneously. It seems they have to make a choice. Using 
utilitarian ethical school of thought, the large MFIs that serve the larger marginally poor 
people have to be promoted as opposed to small MFIs that strive to reach the poorest 
of the poor. The promotion of large MFIs includes inter alia increasing the minimum 
capital required to establish microfinance business, mobilization of saving and 
commercial debt source of finance, merger with small MFIs and other measures. If the 
small MFIs can not be scrapped altogether, separate regulatory frameworks should be 
introduced for such MFIs. Surprisingly, the two measures of depth of outreach, average 
loans size and the percentage of women borrowers, are not significantly correlated 
which needs further inquiry. As expected the two measures of sustainability, OSS and 
ROA, are significantly and positively correlated. 
 
With the international MIX comparison, the result is somewhat mixed and contradicts 
with the correlation and local comparison results. Scale of outreach seems to matter for 
sustainability only and not for outreach. This also further invalidates the tradeoff that is 
expected between serving the poorest and being financially self-sufficient. More 
research is also required to clear such contradiction. Ethiopian MFIs surpass the global 
average in breadth of outreach and slack in depth of outreach. Surpassing in the 
absolute number of borrowers, however, should not give a wrong signal. If 
performance in breadth of outreach is measured against the potential demand for 
MFIs, they fall behind. The weakness in depth of outreach indicates the commercial 
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oriented nature of the sector which constantly challenges the viability and continuity of 
small social oriented MFIs. 
 
The trend analysis indicates the industry has shown impressive growth in number of 
borrowers. Average loan size increased over the years, women targeting and ROA are 
erratic while, OSS is stable. From this result, more micro-level studies are called for to 
explain the following:  

• The growth in average loan size, specifying whether the increase refers to new or 
old clients, 

• The mission of MFIs  as some have pure social mission, others pure commercial 
and the majority a mix of the two, 

• The erratic nature of women targeting at least by the social oriented MFIs.  
 
The commercial MFIs have also to tackle the erratic ROA by diversifying income 
sources and making planned investment decisions. 
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Appendix 
 
Table 1: Descriptive Statistics 

Variables N Mean SD Min Max 
Coefficient 
of Variation 

Mean growth rates 
(2003-2008) (%) 

Borrowers 60 123034 18374 434 710576 14.9 22.24 

AvLnSz 60 128 64.46 32 314 0.5 16.79 

Women 57 0.53 0.2 0.14 0.93 0.37 3.35 

OSS 58 1.3 0.54 0.15 2.3 0.41 5.07 

ROA 54 0.01 0.08 -0.4 0.1 8.8 -15.1 

 
Table 2: Correlations among sustainability and outreach indicators 

Variables Borrowers Women AvLnSz ROA OSS 

Borrowers 1     
Women -0.48* 1    
AvLnSz 0.5* -0.17 1   
ROA 0.34* -0.29* 0.11 1  
OSS 0.66* -0.38* 0.36* 0.8* 1 

*values significant at 5% 
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Table 3: Comparison with MIX benchmark: One sample t test 

Scale of 
outreach Variable N Mean SE 

MIX 
Benchmark 
(2004-2008 
average) 

T P 

Small LnBorrower 26 11904 0.22 5332 2.5 0.01* 
Women 25 0.6 0.03 0.69 -2.01 0.05* 
LnAvLnSzGNI 26 0.47 0.07 0.47 0.203 0.84 
OSS 26 0.95 0.08 1.11 -2.14 0.04* 
ROA Left 

Medium Borrower 12 16734 1934 18132 -1.1 0.29 
Women 11 0.66 0.03 0.67 0.14 0.88 
AvLnSzGNI 12 0.72 0.03 0.72 0.3 0.76 
OSS 12 1.27 0.1 1.18 1.09 0.29 
ROA Left 

Large Borrower 22 311068 39639 185503 3.2 0.004* 
Women 21 0.37 0.03 0.58 -5.9 0.000* 
LnAvLnSzGNI 22 0.93 0.05 1.11 -2.6 0.01* 
OSS 20 1.8 0.07 1.25 7.07 0.000* 
ROA 18 0.05 0.005 0.01 7.31 0.000* 

Whole 
MFIs 

LnBorrower 60 123,034 183,746 67,908 15 0.000* 
LnWomen 57 0.53 0.2 0.65 -4.9 0.000* 
LnAvLnSzGNI 60 0.7 0.3 0.76 -2.97 0.004* 
OSS 58 1.3 0.54 1.18 1.77 0.08 
ROA Left 

*values significant at 5% 

 
Table 4: Comparison across each category of the MFIs: ANOVA  

Variable Scale of 
outreach 

Mean SD F/ P 
Post Hoc tests 

Games-
Howell/Scheffe/ P 

LnBorrower Small 11904 1.13 94.01 0.000* Small vs. medium 0.057* 
Medium 15987 0.48 Small vs. large 0.000* 
Large 313644 0.83 Medium vs. large 0.000* 

LnAvLnSz Small 91 0.49 19.87 0.000* Small vs. medium 0.006* 
Medium 131 0.23 Small vs. large 0.000* 
Large 173 0.35 Medium vs. large 0.219* 

LnWomen Small 0.6 0.4 14.78 0.000* Small vs. medium 0.604 
Medium 0.66 0.16 Small vs. large 0.000* 
Large 0.37 0.44 Medium vs. large 0.000* 

OSS Small 0.95 0.42 28.14 0.000* Small vs. medium 0.03* 
Medium 1.27 0.36 Small vs. large 0.000* 
Large 1.8 0.34 Medium vs. large 0.003* 

ROA Small -0.032  5.918 0.005* Small vs. medium 0.04* 
Medium 0.034 Small vs. large 0.002* 
Large 0.05 Medium vs. large 0.15 

*values significant at 5%  



 
 
Graph 4.1 & 

 

 
 

& 4.2: The mea

Ethiopian

an number of

 

n Journal of Eco

 
67 

f borrowers an

onomics, Volum

nd the growth

me XXI, No 1,  A

h trend. 

 

 

April 2012 



Letenah Ejigu:

 

Graph 4.3 & 

 

 
 

: The sustainab

& 4.4: The mea

bility and outrea

an average loa

 

ach performanc

 
68 

an size and its

ce of Ethiopian

s growth trend

n… 

d. 

 

 



 
 
Graph 4.5 & 

 

 
 

& 4.6: The mea

Ethiopian

an percentage

 

n Journal of Eco

 
69 

e of women bo

onomics, Volum

borrowers and 

me XXI, No 1,  A

d its growth tren

 

 

April 2012 

end. 



Letenah Ejigu:

 

Graph 4.7 & 

 

 
 

: The sustainab

& 4.8: The mea

bility and outrea

an OSS and it

 

ach performanc

 
70 

its growth tren

ce of Ethiopian

nd. 

n… 

 

 

 

 



 
 
Graph 4.9 & 

 

 
 
 
 
 
 

& 4.10: The me

Ethiopian

ean ROA and

n Journal of Eco

 
71 

d its growth tre

onomics, Volum

end. 

me XXI, No 1,  A

 

April 2012 

 



Letenah Ejigu: The sustainability and outreach performance of Ethiopian… 
 

 
72 

 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 
73 

ESTIMATING CONSUMPTION-BASED POVERTY 
IN THE ETHIOPIA DEMOGRAPHIC AND HEALTH 

SURVEY1 
 

Mark Schreiner2 
 

Abstract 
 

Inequalities in health are linked with poverty, but quantifying the health/poverty nexus 
is hampered by data constraints. In particular, the most common measure of poverty 
compares consumption with poverty lines, but consumption surveys often do not 
collect detailed health data. Conversely, the large repository of internationally-
comparable Demographic and Health Surveys has detailed health data but no 
consumption data. This has led DHS researchers who want to control for socio-
economic status use an asset index defined in terms of housing characteristics and the 
ownership of durable goods. While this is a valid conception of poverty, it is difficult 
to compare it with the more-common consumption-based measure. This paper 
presents a simple poverty scorecard for Ethiopia based on the poverty-mapping 
approach of Elbers et al. (2003). It allows researchers to estimate the likelihood that 
consumption is below a given poverty line using nine verifiable, inexpensive-to-collect 
indicators found in both Ethiopia’s 2005 DHS and in the 2004/5 Household Income, 
Consumption, and Expenditure Survey. It turns out that the poverty scorecard and the 
DHS asset index do not generally rank people the same, so estimates of consumption-
based poverty in the DHS should use the poverty scorecard, not the DHS asset index. 
The bias and precision of scorecard estimates compare well with that of other tools, 
suggesting that government could use it to track poverty in years between national 
household expenditure surveys. 
 

Key words:  Poverty measurement, asset index, poverty mapping, Africa, Ethiopia, health 
equity 
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1. Introduction 
 

This paper applies a simple poverty scorecard (Table 1) to Ethiopia’s 2005 
Demographic and Health Survey (DHS) to estimate the likelihood that a given person 
has consumption below a given poverty line. This allows researchers to look at how 
health outcomes vary with socio-economic status as seen through a consumption lens. 
 

Table 1: Simple scorecard for estimating consumption-based poverty in the Ethiopia 
DHS 

Entity Name ID Date (DD/MM/YY) 
Client:          Joined: 
Region:     Today: 
Service point:           HH size: 
  Indicator Value Points 
1. How many people 

usually live with the 
household? 

A. Nine or more 0 
B. Eight 2 
C. Seven 6 
D. Six 9 
E. Five 14 
F. Four 21 
G. Three 27 
H. One or two 42 

 2. What is the highest 
grade the female 
head/spouse has 
completed? 

A. Four or less  0 
B. No female head/spouse 0 
C. Five or six 4 
D. Seven to nine 10 
E. Ten or higher 13 

3. What is the main 
material of the 
walls of the 
residence? 

A. Stone with mud, stone with lime/cement, or 
cane/trunks/bamboo/reed  0 

B. Bamboo/wood, uncovered adobe, plywood, carton, no 
walls, or other 

5 

C.  Cement, bricks, cement blocks, covered adobe, or 
wood planks/shingles 11 

4. What type of toilet facility do members of 
your household usually use? 

A. Non-flush or none 0 
B. Flush 5 

5. What type of fuel does your household 
mainly use for cooking? 

A. Wood or straw/shrubs/grass, 
or animal dung 0 

B. All others 5 

6. Does the household have a bed? 0 
5 

7. Does the household have a radio? 0 
8 

8. Does any member of this household own any 
land that can be used for agriculture? 

0 
6 

9. Does the household own any cattle, sheep or 
goats? 

A. No 0 
B. Yes 5 

Total score: 
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Such a consumption-based poverty measure is useful because while the DHS surveys 
are the largest repository of nationally representative data on population, health, HIV, 
and nutrition (covering more than 75 countries, often for multiple rounds), they do not 
collect data on consumption. DHS researchers seeking to relate health outcomes to 
socio-economic status have had to rely on an asset index that in recent years comes pre-
packaged with DHS data (Rutstein and Johnson, 2004).  
 
The DHS asset index is widely used. Constructed with Principal Components Analysis 
(PCA), it defines socio-economic status in terms of housing characteristics, asset 
ownership, and agricultural employment. PCA does not explicitly model any particular 
conception of poverty; rather, it finds the linear combination that maximizes the 
explained variation among a given set of indicators. Nevertheless, the resulting DHS 
asset indexes seem to be related to socio-economic status, especially when this is 
conceived as “permanent income” or “expected long-term control over resources”. The 
indexes are correlated in intuitive ways with outcomes such as fertility (Bollen, 
Glanville, and Stecklov, 2007), use of emergency obstetric care (Pitchforth et al., 2007), 
maternal and child mortality (Knowles et al., 2008), food security (Dekker, 2006, for 
Ethiopia), child health and nutrition (Sahn and Stifel, 2003), and education (Filmer and 
Pritchett, 2001). 
 
Table 2 is Ethiopia’s 2000 DHS asset index (Gwatkin et al., 2007). It has 23 indicators 
and 113-point values. The DHS index ranks people on a relative scale; a higher value 
of the index implies higher socio-economic status or lower poverty.3 
 
The contribution of this paper is to allow DHS analysis in terms of consumption-based 
poverty: a person is poor if the monetized value of his/her per-capita household 
consumption is below a poverty line such as the Millennium Development Goals’ 
$1.25/day at 2005 purchase power parity (PPP). Consumption-based poverty lines are 
commonly used by governments, the World Bank, policymakers, and others.  
 
 
 
  

                                                 
3 A PCA asset index may be seen as a measure of absolute poverty as defined by its indicators 
and points, and as such, it can be used to measure poverty over time and across countries 
(Booysen et al., 2008; Sahn and Stifel, 2000). Most applications, however, treat the index as a 
relative measure. 
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Table 2: DHS asset index for Ethiopia (2000) 
Question Score if "Yes" Score if "No" Item score
1. In your  household is/ are there . . .?
    Elect ricity 0.16178 -0.04632
    One or more radios 0.10087 -0.03931
    One or more televisions 0.23657 -0.01390
    One or more bicycles 0.17138 -0.00198
    One or more motorcycles. Scooters 0.18746 -0.00005
    One or more cars, t rucks 0.26830 -0.00248
    One or more telephones 0.24991 -0.00911
    One or more elect ric mitads 0.23539 -0.01491
    One or more kerosene lamps, pressure lamps 0.00624 -0.00124
    One or more beds, tables 0.04349 -0.04492
    One or more cat t les, camels -0.05021 0.05846
    One or more horses, mules, donkeys -0.05443 0.01551
    One or more sheep, goats -0.04996 0.02424

2. Do any of the members of your  household own . . .?
    A house -0.03046 0.12970
    Crop land -0.05011 0.10455
    Cash crops -0.05072 0.01277

3. Do the members of your  household work their  own or  family' s agr icultural land? -0.05908 0.02255

4. What is the pr incipal source of dr inking water  for  your  household?
    P iped water in dwelling 0.20251 -0.00039
    P iped water outside dwelling 0.20125 -0.02419
    P iped water in public faucet 0.07932 -0.01497
    Well in dwelling -0.04956 0.00298
    Covered well -0.02492 0.00144
    River, canal, surface water -0.04904 0.01974
    Open spring -0.05232 0.02165
    Covered spring -0.02578 0.00098
    Rainwater -0.06333 0.00012
    Other 0.01952 -0.00005

5. What is the pr incipal type of fuel for  cooking use by your  household?
    Elect ricity 0.23445 -0.00037
    Gas 0.26576 -0.00040
    Biogas 0.15508 -0.00020
    Kerosene 0.19738 -0.02609
    Charcoal 0.13642 -0.00459
    Wood -0.03490 0.09703
    Dung, manure -0.02591 0.00318
    Other 0.02881 -0.00001

6. What is the pr incipal type of toilet facility used by your  household?
    P rivate flush toilet 0.25570 -0.00235
    P rivate latrine 0.11641 -0.03987
    VIP  latrine 0.19368 -0.00174
    Bush, field as latrine -0.04642 0.12343

7. What is the pr incipal mater ial used for  the floors in your  household?
    Dirt , sand, dung -0.03345 0.17974
    Cement 0.18049 -0.01260
    Wood plank 0.20963 -0.00078
    P arquet , polished wood 0.24016 -0.00250
    Bamboo, reed 0.12413 -0.00067
    Vinyl, asphalt 0.20579 -0.00944
    T iles 0.22425 -0.00156
    Carpet 0.06956 -0.00121
    Other 0.18014 -0.00076

8. What is the pr incipal mater ial used for  the roof of your  household?
    Corrugated iron -0.03323 0.00290
    Cement, concrete -0.05660 0.06001
    Wood and mud -0.04760 0.00024
    T hatch 0.04694 -0.00004
    Bamboo, reed -0.05413 0.00437
    P last ic sheet 0.11469 -0.05285
    Mobile roof of nomads 0.11469 -0.05285
    Other -0.05212 0.00037

9. How many people are there for  each sleeping room in your  household? [(#  people-3.89)/ 2.14] x -0.029

T ot a l hou sehold  a sset  scor e (sum of individual score items):

 
Source: Gwatkin et al., 2007 
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While the consumption-based conception of poverty is not more valid than the asset-
based conception, it is more commonly used and better understood.4 Thus, DHS 
research might be more relevant for policy if it compared health outcomes not only 
with an asset index but also with consumption-based poverty. The rub is that collecting 
consumption data is complex and costly (Sahn and Stifel, 2003; Deaton and Zaidi, 
2002). For the example of Ethiopia’s 2004/5 Household Income, Consumption, and 
Expenditure Survey (HICE), enumerators visited each household 16 times, asking each 
time about a lengthy list of consumption items. The cost of doing this explains why the 
DHS does not collect data on consumption. 
 
The scorecard in this paper allows researchers to estimate consumption-based poverty 
in Ethiopia’s 2005 DHS. The estimates come from a three-step method that follows 
that of poverty mapping (Elbers et al., 2003). First, potential poverty indicators are 
matched between a survey that collects consumption data (Ethiopia’s 2004/5 HICE) 
and another survey that does not collect consumption data (Ethiopia’s 2005 DHS). 
Second, a poverty scorecard is constructed based on the 2004/5 HICE, using only 
indicators that appear in both the 2004/5 HICE and in the 2005 DHS. Third, the 
scorecard is applied to the 2005 DHS to estimate consumption-based poverty. 
 
This poverty-mapping approach rests on three difficult-to-test assumptions. The first is 
that scorecard indicators are well-matched across the two surveys, so that all else 
constant, households are as likely—for example—to report owning a radio in the 2004/5 
HICE as in the 2005 DHS. Unfortunately, the strength of the match is never certain, as 
questions may be worded differently, offer different response options, or appear in a 
different context. 
 
The second strong assumption is that the relationships between indicators and poverty 
are constant over time (Christiaensen et al., 2010). This is plausible for the Ethiopia 
data analyzed here, as the 2004/5 HICE covered July 2004 and February 2005, and the 
2005 DHS covered April to August 2005. The assumption is less plausible for longer 
time gaps and in periods of sharper socio-economic change. 

                                                 
4 Arguments in favor of the asset-based view include Carter and Barrett (2006), Schreiner and 
Sherraden (2006), and Sherraden (1991). In practice, the two views, though distinct, are tightly 
linked, as income/consumption are flows of resources received/consumed from the use of 
stocks of assets (wealth). The two views are low-dimensional simplifications—due to practical 
limits on definitions and measurement—of a higher-dimensional and more complete conception 
of the production of human well-being. Section 6 below discusses the correlation between health 
outcomes, asset indexes, and consumption-based poverty likelihoods. 
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The third strong assumption is that the scorecard is applied to nationally representative 
groups (Elbers, Lanjouw, and Leite, 2008; Tarozzi and Deaton, 2007). This holds for 
Ethiopia’s 2005 DHS. 
 
If all three assumptions hold, then scorecard estimates of consumption-poverty rates 
are unbiased, that is, their average in repeated samples matches the true rate. 
 
The scorecard can be used to estimate the poverty likelihood of a person responding to 
a survey. It can also be used to estimate the poverty rate of a group of people, such as 
those who use public-sector health services or women whose most recent childbirth was 
not attended by trained personnel. 
 
The results here suggest that the approach here has three main possible uses. First, 
researchers can the poverty scorecard use as a substitute for (or as a complement to) 
the DHS asset index when relating socio-economic status to health outcomes. Second, 
local government and pro-poor organizations can use the scorecard to inform their 
social-performance management by estimating head-count poverty rates for small 
regions in which the DHS has a larger sample than does a national expenditure survey. 
Third, national policy-makers can use the scorecard to monitor poverty in years 
between the less-frequent and more-costly national household expenditure surveys.5 
 
The next section documents data, poverty lines, and indicator-matching. Section 3 
describes scorecard construction. Section 4 defines the concept of poverty likelihood 
and details the estimation of consumption-based poverty rates. Section 5 compares the 
poverty scorecard with the pre-packaged DHS asset index in terms ranking people in 
Ethiopia’s 2005 DHS. Section 6 places the scorecard in the context of related work. 
The final section is a summary. 
 
  

                                                 
5 When applied to representative cross-sections at two points in time, then the scorecard 
measures the net change in poverty, but it does not reveal who moved up or down. When 
applied repeatedly to the same set of households, then the scorecard can reveal poverty 
dynamics, an approach with a long history in Ethiopia (Alem, 2011; Bigsten and Shimeles, 
2008; Dercon, 2006; Kedir and McKay, 2005; Bigsten et al., 2003).  
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2. Data, poverty lines, and indicator-matching 
 
This section briefly discusses the building blocks of the analysis. It documents the data 
and poverty lines used to construct and test the poverty scorecard, and it also discusses 
the process and results of matching indicators across surveys. 
 

2.1 Data 
 
The poverty scorecard is constructed from a random sample of half the people 
clustered in the 21,297 households in the 2004/5 HICE. The other half of the HICE is 
used for testing accuracy. 
 
2004/5 HICE refers to the combination of two Ethiopian surveys, the 2004 Household 
Income, Consumption and Expenditure Survey (consumption data) and the February 
2005 Welfare Monitoring Survey (scorecard indicators). All households in the 2005 
WMS are also in the 2004 HICE, and both surveys are nationally representative and 
were conducted by Ethiopia’s Central Statistical Agency (CSA). 
 

2.2 Poverty lines 
 
Ethiopia has no official, published poverty lines. Dercon (1997) uses the 1995/6 HICE 
and information from the CSA to derive a food line and a food-plus-non-food line in 
1995/6 prices. Unfortunately, there are no regional and temporal price indexes 
available for converting these lines to 2004/5 prices. Other major poverty documents 
for Ethiopia (Woldehanna, Hoddinott, and Dercon, 2008; Ministry of Finance and 
Economic Development, 2006 and 2002) apparently use Dercon’s lines and convert 
consumption to 1995/6 prices, but none of these documents provide enough 
information for replication. This paper uses the international “extreme” poverty line of 
$1.25 per person per day at 2005 purchase-power parity (Ravallion, Chen, and 
Sangraula, 2009), unadjusted for regional differences in cost-of-living.6 
 

                                                 
6 In Ethiopia, prices vary widely by region (Gebremedhin and Whelan, 2008). Not adjusting for 
this overstates poverty in low-price regions and understates it elsewhere; weakening scoring’s 
ability to reflect the real links between indicators and poverty. The World Bank normally does 
not adjust the $1.25/day line for intra-country price differences, so doing it here would harm 
inter-country comparability. 
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Ethiopia’s $1.25/day 2005 PPP line is derived from the 2005 PPP exchange rate for 
“individual consumption expenditure by households” of ETB2.75 per $1.00 (World 
Bank, 2008) and consumer price indexes (Loening, Durevall, and Birru, 2008) of 
77.43 for July 2004 and 82.88 on average for 2005, using the formula in Sillers (2006): 
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The scorecard is built with the $1.25/day line and person-level weights. Because policy-
makers may want to use different or various poverty lines, scores from the single 
scorecard are also calibrated to poverty likelihoods for $1.75/day and $2.50/day. 
 

Table 3 reports poverty rates in the 2004/5 HICE. For the $1.25/day line, 34.8 percent 
of Ethiopians are poor. For $1.75/day, 61.8 percent are poor, and for $2.50/day, 85.8 
percent are poor. Oromiya Region has the lowest poverty rate by $1.25/day (29.3 
percent), and Tigray and SNNPR have the highest (44.6 percent). 
 
Table 3: Sample sizes, poverty lines, and poverty rates for all-Ethiopia and by 

construction/validation sub-samples, regions, and poverty lines 

H ouseh old s $1.25/ d ay $1.75/ day $2.50/ d ay
P ov er t y  lin e (E T B / p er son / d ay ) N/ A 3.21 4.49 6.42

P ov er t y  r a t e (% p eop le)
All Ethiopia 21,297 34.8 61.8 85.8

Construct ion sub-sample 10,675 34.9 61.8 85.8

Validat ion sub-sample 10,622 34.8 61.8 85.8

P ov er t y  r a t e (% p eop le)  b y  r egion
T igray 1,716 44.6 67.2 84.0

Afar 951 34.9 55.9 78.8

Amhara 3,985 37.5 66.4 89.7

Oromiya 4,622 29.3 57.9 84.8

Somali 1,152 42.1 65.3 85.7

Benshangul-Gumuz 1,064 31.9 55.7 83.4

SNNP R 3,084 44.6 67.2 84.0

Harari 635 34.9 55.9 78.8

Addis Ababa 3,417 37.5 66.4 89.7

Dire Diwa 671 35.4 56.7 76.2

In t er n a t ion a l 2005 P P P

Source: 2004/ 5 HICE. SNNP R is Southern Nations, Nat ionalit ies, and P eople' s Region.  
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2.3 Matching indicators across the HICE and DHS 
 
The validity of the estimation of consumption-based poverty in this paper rests on the 
assumption that indicators in the 2004/5 HICE mean the same as in the 2005 DHS. 
Ideally, both surveys would be fielded at the same time and their indicators would have 
identical wording, offer identical response options, appear in identical contexts, and 
elicit identical distributions of responses. Furthermore, ideal indicators would have a 
balanced distribution of responses (for example, half own an asset, and half do not, 
rather than 95 percent are non-owners) with variation linked with the poverty of people 
close to a given poverty line. 
 
The Appendix documents the matching of scorecard indicators for Ethiopia. In the 
poverty-mapping approach, indicators are considered as “matched” only if the 
distributions of responses across the two surveys are not statistically different at 
conventional levels such as p < 0.10 or p < 0.05. Based on a Chi-squared test for the 
independence of the response distributions, this standard would reject eight of the nine 
indicators in the scorecard here, even when most of the ideal conditions appear to be 
met. Of course, this may be particular to these Ethiopia surveys, and it need not reflect 
on the usefulness or validity of the general approach. 
 
To be able to proceed, this paper accepts as “well-matched” indicators for which the 
difference in response percentages across surveys does not much exceed 10 percent of 
the most common response. 
 
In broad terms, the indicators are of four types. The first is household size. This is the 
most powerful indicator. As might be expected, larger households more likely to be 
poor (Lanjouw and Ravallion, 1995). 
 
The second type of indicator is well-matched but has highly unbalanced responses and 
serves mostly to distinguish the least-poor five or ten percent of people from the more-
poor masses. These are the education of the female head, the type of toilet facility, and 
the main type of cooking fuel.   
 
The third type of matched indicator is the type of wall. Here, responses are more 
evenly distributed, so power is better for distinguishing among people close to the 
relevant poverty lines. The wording of some response options, however, differs greatly 
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between the surveys, and although the responses can be grouped to give similar 
frequencies, it is not clear how such different wordings can lead to such close matches.7 
 
The fourth and final type of matched indicators concern asset ownership: beds, radios, 
agricultural land, and cattle, sheep, and goats. These indicators appear to fulfill many of 
the ideal requirements, yet reported ownership rates differ a lot across surveys.8 
Nevertheless, these indicators are included because, apart from household size and wall 
type, they are the only way to distinguish among the more and less poor in the non-elite 
masses, particularly in rural areas. 
 
To sum up, indicators for Ethiopia do not match up as well as might be hoped. While 
this does not affect the construction of the scorecard from the 2004/5 HICE, it does 
matter for the application of the scorecard to the 2005 DHS. The weaker the match, 
the weaker the link between measured accuracy in the 2004/5 HICE and assumed 
accuracy in the 2005 DHS. Unfortunately, the extent of this inaccuracy is untestable. 
 

3. Scorecard construction 
 
The first step in scorecard construction is to identify potential matched indicators in the 
2004/5 HICE and the 2005 DHS. About 46 potential indicators were identified in the 
areas of: 

• Family composition (such as number of household members in an age range) 

• Education (such as school attendance by children in an age range) 

• Housing (such as the main type of cooking fuel) 

• Ownership of durable goods (such as beds and radios) 

• Ownership of agricultural assets (such as land and livestock) 
 
Initial screening eliminated 22 potential indicators due to very weak matching, highly 
unbalanced response distributions, or similarity with other indicators that are simpler or 
more intuitive. 
 

                                                 
7 It is possible that the wordings are more similar in local languages. 
8 See the Appendix for details. The causes of the differences is unknown, but they may hinge on 
differences in enumeration. For example, many households have non-functioning assets (such as 
broken radios, or radios with no batteries), and DHS enumerators may have handled such cases 
differently than HICE enumerators. 
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The scorecard is built using the $1.25/day 2005 PPP line and Logit regression on the 
construction sub-sample from the 2004/5 HICE. Indicator selection uses both 
judgment and statistics (forward stepwise). The first step is to use Logit to build one 
scorecard for each candidate indicator. Each scorecard’s accuracy is taken as “c”, a 
measure of ability to rank by poverty status (SAS Institute Inc., 2004). 
 
One of these one-indicator scorecards is then selected based on several factors 
(Schreiner et al., 2004; Zeller, 2004), including improvement in accuracy, likelihood of 
acceptance by users (determined by simplicity, cost of collection, and “face validity” in 
terms of experience, theory, and common sense), sensitivity to changes in poverty, 
variety among indicators, applicability across geographic regions, and verifiability. 
 
A series of two-indicator scorecards are then built, each based on the one-indicator 
scorecard selected from the first step, with a second candidate indicator added. The 
best two-indicator scorecard is then selected, again based on “c” and judgment. These 
steps are repeated until additional indicators do not improve power. 
 
The final step is to transform the estimated Logit coefficients into non-negative integers 
such that total scores range from 0 (most likely below a poverty line) to 100 (least likely 
below a poverty line). This linear transformation makes the scorecard’s points simple 
for users, and it does not affect ranks. 
 
This algorithm is the Logit analogue to the familiar R2-based stepwise with least-squares 
regression. It differs from naïve stepwise in that the criteria for selecting indicators 
include not only statistical accuracy but also judgment and non-statistical factors. The 
use of non-statistical criteria can improve robustness through time and helps ensure that 
indicators are simple and intuitive. 
 
The single poverty scorecard here applies to all of Ethiopia. Tests for Indonesia 
(World Bank, 2012), India and Mexico (Schreiner, 2006 and 2005), Sri Lanka 
(Narayan and Yoshida, 2005), and Jamaica (Grosh and Baker, 1995) suggest that 
segmenting scorecards by urban/rural does not improve ranking accuracy much, 
although it may improve the accuracy of estimated poverty rates (Tarozzi and Deaton, 
2007). 
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4. Estimates of poverty likelihoods for individuals, and estimates of 
poverty rates for groups 

 
This section describes how scores are converted to poverty likelihoods, that is, the 
probability that an individual person has consumption below a given poverty line. It 
also explains how the poverty likelihoods of individuals in a group are aggregated to 
estimate the group’s consumption-based poverty rate. The accuracy of estimates of 
poverty rates is measured with the validation sample of the 2004/5 HICE, providing the 
best-available guess of accuracy when the scorecard is applied with the 2005 DHS. 
 

4.1 Poverty likelihoods and their calibration with scores 
 
The sum of scorecard points for a person is called the score. As described above, 
scores range from 0 to 100. While higher scores indicate less likelihood of being below 
a poverty line, the scores themselves are only ordinal and do not have equal-interval or 
ratio units. For example, doubling the score does not double the likelihood of being 
above a poverty line. 
 
To get equal-interval and ratio units, scores are converted to poverty likelihoods, that is, 
probabilities of being below a poverty line. This is done via simple look-up tables. For 
the example of the $1.25/day 2005 PPP line, scores of 10–14 have a poverty likelihood 
of 25.9 percent, scores of 15–19 have a poverty likelihood of 20.1 percent, and so on 
(Table 4). 
 
The poverty likelihood associated with a score varies by poverty line. With the 
$1.75/day 2005 PPP line, for example, scores of 10–14 are associated with a poverty 
likelihood of 85.9 percent (Table 4). 
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Table 4: Poverty likelihoods by score and poverty line 
 

$1.25/ d ay $1.75/ day $2.50/ d ay
0–4 45.3 71.9 91.3
5–9 32.6 80.1 95.5

10–14 25.9 62.7 85.9
15–19 20.1 57.9 77.4
20–24 16.6 41.6 65.8
25–29 9.3 30.2 53.6
30–34 4.8 22.2 43.5
35–39 3.8 9.4 27.9
40–44 1.7 8.0 25.4
45–49 1.1 5.1 14.1
50–54 1.0 4.2 9.6
55–59 0.0 0.0 3.7
60–64 0.3 0.3 1.3
65–69 0.0 1.9 5.4
70–74 0.0 0.0 4.7
75–79 0.0 0.0 2.5
80–84 0.0 0.0 0.0
85–89 0.0 0.0 0.0
90–94 0.0 0.0 0.0
95–100 0.0 0.0 0.0

P ov er t y  lik elih ood
Scor e

 
 
A given score is non-parametrically associated (“calibrated”) with a poverty likelihood 
by defining the poverty likelihood as the share of households in the 2004/5 HICE 
construction sub-sample with the score who are below a given poverty line. 
 
For the example of the $1.25/day 2005 PPP line (Table 5), there are 3,108 
(normalized) people in the construction sub-sample with a score of 10–14, of whom 
806 (normalized) are below the poverty line. The estimated poverty likelihood 
associated with a score of 10–14 is then 25.9 percent, because 806 ÷ 3,108 = 25.9 
percent. The same method is used to calibrate scores with estimated poverty 
likelihoods for the other poverty lines. 
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Although the points in the scorecard are transformed Logit coefficients, scores are not 
converted to poverty likelihoods via the Logit formula of 2.718281828score x (1+ 
2.718281828score)–1. This is because the Logit formula is esoteric and difficult to compute 
by hand. It is more intuitive to define the poverty likelihood as the share of households 
with a given score in the construction sample who are below a poverty line. Thus, the 
(transformed) Logit coefficients are used to order people by relative ranks, and the 
ranks are then calibrated with absolute poverty likelihoods.  
 
Table 5:  Derivation of poverty likelihoods linked with scores, example poverty line of 

$1.25/day 2005 PPP 

P eop le b elow A ll peop le
Scor e pov er t y  lin e a t  scor e

0–4 696 ÷ 1,536 = 45.3
5–9 484 ÷ 1,485 = 32.6

10–14 806 ÷ 3,108 = 25.9
15–19 956 ÷ 4,763 = 20.1
20–24 1,036 ÷ 6,250 = 16.6
25–29 712 ÷ 7,645 = 9.3
30–34 477 ÷ 9,923 = 4.8
35–39 474 ÷ 12,349 = 3.8
40–44 179 ÷ 10,595 = 1.7
45–49 117 ÷ 10,991 = 1.1
50–54 95 ÷ 9,562 = 1.0
55–59 0 ÷ 6,484 = 0.0
60–64 16 ÷ 4,840 = 0.3
65–69 0 ÷ 2,971 = 0.0
70–74 0 ÷ 2,698 = 0.0
75–79 0 ÷ 2,184 = 0.0
80–84 0 ÷ 1,736 = 0.0
85–89 0 ÷ 398 = 0.0
90–94 0 ÷ 483 = 0.0

95–100 0 ÷ 0 = 0.0
Number of people normalized to sum to 100,000.

P over t y  likelihood  (%)
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4.2 Estimates of a group’s poverty rate 
 
A group’s estimated poverty rate is the average of the estimated poverty likelihoods of 
the individuals in the group. To illustrate, suppose a program samples three people on 
Jan. 1, 2010 and that they have scores of 20, 30, and 40, corresponding to poverty 
likelihoods of 16.6, 4.8, and 1.7 percent ($1.25/day, Table 4). The group’s estimated 
poverty rate is the people’s average poverty likelihood of (0.166 + 0.048 + 0.017) ÷ 3 = 
7.7 percent.9 
 

4.3 Accuracy of estimates of poverty rates 
 
As long as the relationship between indicators and poverty does not change and as long 
as the scorecard is applied to a representative sample of people from the same 
population from which it was constructed, the scorecard produces unbiased estimates 
of poverty rates. Unbiased means that in repeated samples, the average estimate 
matches the true value. 
 
Of course, the relationship between indicators and poverty does change over time and 
across sub-groups within Ethiopia’s population, so the scorecard will generally be 
biased to some unknown extent when applied—as it must be in practice—after the end 
of the HICE fieldwork in February 2005 or when applied to non-nationally 
representative groups. To the extent that indicators are mismatched, it will also be 
biased when applied to the 2005 DHS. Unfortunately, this bias cannot be measured, 
and accuracy as measured for the 2004/5 HICE validation sample is the best available 
approximation of accuracy for the 2005 DHS. 
 
How accurate are scorecard estimates of poverty rates for nationally representative 
samples in the period when the 2004/5 HICE was in the field? Table 6 reports 
estimates of bias (average differences between estimated and true poverty rates) as well 
as precision (confidence intervals for the differences) for the scorecard applied to 1,000 
bootstrap samples of size n = 16,384 from the 2004/5 HICE validation sample. For 
$1.25/day, the scorecard is too low by 0.8 percentage points; on average, it estimates a 
poverty rate of 34.0 percent for the validation sample, but the true value is 34.8 percent 

                                                 
9 The group’s poverty rate is not the poverty likelihood associated with the average score. Here, 
the average score is (20 + 30 + 40) ÷ 3 = 30, and the poverty likelihood associated with the 
average score is 4.8 percent. This is not the 7.7 percent found as the average of the three 
poverty likelihoods associated with each of the three scores. 
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(Table 3). For $1.75/day, bias is –1.4 percentage points, and for $2.50/day, bias is –0.3 
percentage points.10 
 
In terms of precision, the 90-percent confidence interval for a group’s estimated 
poverty rate at a point in time with n = 16,384 is 0.5 percentage points or less (Table 6). 
This means that in 900 of 1,000 bootstraps of this size, the difference between the 
estimate and the true value is within ±0.5 percentage points of the average difference. 
In the specific case of $1.25/day and the validation sample, 90 percent of all samples of 
n = 16,384 produce estimates that differ from the true value in the range of –0.8 – 0.3 = 
–1.1 to –0.8 + 0.3 = –0.5 percentage points, as –0.8 is the average difference and ±0.3 is 
its 90-percent confidence interval. 
 
As shown in Schreiner (2013), the standard error11 of the estimated poverty rate is  
 

n
pp )1( −⋅

⋅α , where: 

 
p is the proportion of sampled households below the poverty line,  
 
n is the sample size, and 
α is a factor specific to the country, scorecard, and poverty line. 
α factors below 1.0 (such as 0.44 and 0.62 for the $1.25/day and $1.75/day lines, Table 
6) imply that the scorecard is more precise that direct measurement, while factors 
above 1.0 (such as 1.04 for the $2.50/day line) imply the converse. 
 

                                                 
10 There are differences, in spite of the estimator’s unbiasedness, because the scorecard comes 
from a single sample. The average difference would be zero if samples were repeatedly drawn 
from the same population and split into sub-samples before repeating the entire scorecard-
building process. 
11 This does not correct for sampling from a finite population. 



Ethiopian Journal of Economics, Volume XXI, No 1,  April 2012 

 
 

 
89 

Table 6:  Bias, precision, and sample-size α for bootstrapped estimates of poverty 
rates for groups of people at a point in time for the scorecard applied to the 
2004/5 HICE validation sample 

$1.25/ d ay $1.75/ da y $2.50/ da y
E st im a t e m inus t r ue va lue
Scorecard applied to 2004/ 5 HICE validation sample –0.8 –1.4 –0.3

P r ecision  of d iffer en ce
Scorecard applied to 2004/ 5 HICE validation sample 0.3 0.4 0.5

α fact or  for  st anda r d  er r or s
Scorecard applied to 2004/ 5 HICE validation sample 0.44 0.62 1.04
P recision is measured as 90-percent confidence intervals in units of + / – percentage points. 
Differences and precision est imated from 1,000 bootstraps of size n  =  16,384.
α is est imated as described in Schreiner (2013).

In t er na t ion a l 2005 P P P  P over t y  Line

 
 

5. Value-added by the poverty scorecard 
 
This section asks whether the poverty scorecard and the DHS asset index produce 
similar rankings. If not, then the poverty scorecard may have something new and useful 
to offer. 
 
Large differences in rankings are possible—at least in principle—because the poverty 
scorecard and the asset index define poverty differently (consumption versus assets). 
Also, the two tools are constructed differently; subject to usability constraints, the 
scorecard uses Logit to choose indicators and points to maximize the accuracy of 
ranking based on consumption poverty, while the asset index uses PCA to maximize 
the explained variance among a pre-selected set of indicators. 
 
Nevertheless, differences might be small. After all, the two tools use many similar 
indicators, and the correlation between assets and consumption may be strong. 
 
The extent of differences in rankings matters because it would be convenient if the 
DHS index ranked people about the same as the poverty scorecard. In that case, the 
DHS asset index could be calibrated to poverty likelihoods and researchers could 
estimate consumption-based poverty rates using the familiar asset index. 
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Table 7 shows the quintile correspondences for people in the 2005 Ethiopia DHS 
when ranked by the two tools. The sample is sorted and divided into equal-sized 
quintiles twice, once by the scorecard’s score and once by the asset index, so each row 
total and each column total should be 20 percent. There are 25 cells in the matrix (5 
quintiles in the rows, by 5 quintiles in the columns). Each cell contains the percentage 
of all people who rank in a given row quintile by the poverty scorecard and who also 
rank in a given column quintile by the asset index. The five cells on the diagonal show 
the percentage of people who fall in the same quintile by both tools (first quintile on 
both the scorecard and the asset index, second quintile on both the scorecard and the 
asset index, etc.)  If the correspondence across the two rankings were perfect, all 
diagonal cells would be 20 percent and all off-diagonal cells would be zero. At the other 
extreme of no correspondence, all the cells would be 4 percent. 
 
Table 7: Correspondences of quintile ranks for the poverty scorecard and DHS asset 

index applied to the 2005 Ethiopia DHS 

1 2 3 4 5
1 6.7 4.9 3.8 2.9 1.8
2 4.6 4.3 4.3 4.0 2.8
3 3.5 4.0 4.5 4.4 3.7
4 3.1 3.7 3.9 4.9 4.4
5 2.2 3.2 3.6 3.8 7.3P

ov
er

ty
 s

co
re

ca
rd

D H S a sset  index

 
 
The actual correspondence in Table 7 is better than random,12 as diagonal cells always 
exceed 4 percent and most off-diagonal cells are less than 4 percent. Except for the 
first/most-poor quintile (6.7 percent) and the fifth/least-poor quintile (7.3 percent) 
where ranking is easiest, however, the correspondence is not much better than random. 
About 27.7 percent of people fall in the same quintile in both rankings (versus 20 
percent if random). Large differences are common; 38 percent differ across the two 
rankings by two quintiles or more, and 16 percent differ by three quintiles or more. In 
sum, there are large differences in ranking by the two tools. 
 
A simpler test is to replace the quintiles with a single cut-off. Table 8 shows two examples, 
one with a 35th-percentile cut-off (corresponding to Ethiopia’s poverty rate for $1.25/day) 

                                                 
12 p < 0.01 for a Chi-square test. 
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and a second example with a 85th-percentile cut-off (corresponding to Ethiopia’s poverty 
rate for $2.50/day). Having a single cut-off increases the share of people in cells on the 
diagonal who are classified the same by both tools, as some cells that are off-diagonal with 
quintiles are now part of the (larger) diagonal cells (Friedman, 1997). 
 
Table 8: Correspondences of ranks with cut-offs at the 35th and 85th percentiles, poverty 

scorecard and DHS asset index applied to the 2005 Ethiopia DHS 
 
Cut-off at 35th percentile (poverty line of $1.25/day 2005 PPP) 

P
ov

er
ty

 s
co

re
ca

rd

D H S a sset  in d ex
< 35t h > = 35t h

<
35

th

16.2 18.8

>
=

35
th

18.8 46.2

 
 
Cut-off at 85th percentile (poverty line of $2.50/day 2005 PPP) 

P
ov

er
ty

 s
co

re
ca

rd

D H S a sset  in d ex
< 85t h > = 85t h

<
85

th

75.2 9.8

>
=

85
th

9.8 5.2

 
 
In the 2005 Ethiopia DHS, less than half of the people (46 percent = 16.2 ÷ (16.2 + 
18.8)) with poverty scores below the 35th percentile also have asset scores below the 35th 
percentile. Thus, on the most-poor end of the scale, there are large differences between 
ranks between the two tools. On the least-poor end, however, agreement is greater, at 
71 percent (= 46.2 ÷ (46.2+ 18.8)). 
 
Increasing the cut-off improves accuracy for the most-poor but worsens accuracy for the 
least-poor. With a cut-off at the 85th percentile, there is agreement between the two 
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tools for 88 percent of the most-poor (75.2 ÷ (75.2 + 9.8)) but only 35 percent of the 
least-poor (= 5.2 ÷ (9.8 + 5.2)). 
 
To sum up, the poverty scorecard and the DHS asset index do not generally 
concentrate large shares of the same people among low scores (most-poor) nor among 
high scores (least-poor). The two tools are not good proxies for each other. If the goal 
is to measure consumption-based poverty, then it is better to use an estimator tailored 
for that purpose than to utilize an estimator designed for asset-based poverty. 
 

6. Estimating consumption-based poverty with the poverty-mapping 
approach in the DHS 

 
This paper is not the first to build a consumption-based poverty scorecard using only 
indicators matched to a DHS (or DHS-like) survey. This section asks two questions of 
previous (non-Ethiopian) work. First, how does their accuracy and precision compare 
with that of the scorecard here? And second, are poverty scores more strongly linked 
with health outcomes than asset-index scores? Of course, the answers to these 
questions are related to the overall usefulness of the poverty scorecard, but they are 
distinct from the main point of this paper, namely, that consumption-based poverty can 
be estimated in the DHS, even though the DHS does not collect consumption data. 
 

6.1 How accurate is this scorecard versus others? 
 
This sub-section describes three cases where comparisons of bias and precision 
(standard errors or confidence intervals) are possible. Some papers (for example, 
Filmer and Pritchett, 2001; Kijima and Lanjouw, 2003) are omitted because they 
compare health only with true (reported) consumption (not predicted consumption) or 
because their scorecards use only a subset of the indicators used here. 
 
6.1.1 Stifel and Christiaensen 
 
Stifel and Christiaensen (2007) seek to an intuitive and inexpensive way to track 
changes in poverty. They build three scorecards (Nairobi, other urban, and rural) using 
consumption data from Kenya’s 1997 Welfare Monitoring Survey and indicators 
matched to Kenya’s DHS. The scorecards are applied to the 1993, 1998, and 2003 
DHS to estimate changes in poverty in years without consumption surveys. Like most 
poverty scorecards—but unlike the one in this paper—Stifel and Christiaensen regress 
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the logarithm of per-capita household consumption against a set of indicators, many of 
which are similar to those in this paper. 
 
When Stifel and Christianensen’s scorecards constructed with Kenya’s 1997 WMS is 
applied to the same data used to construct the scorecards in the first place (that is, in-
sample), bias ranges from –1 to –2 percentage points. Such in-sample tests overstate the 
accuracy that can be expected when the estimator is applied out-of-sample to new data 
that was not used to construct the estimator.13 When the poverty scorecard here is 
applied out-of-sample—that is, to data not used to construct the scorecard—bias ranges 
from –0.3 to –1.4 percentage points (Table 6). Thus, the scorecard here is not more 
biased than that of Stifel and Christianensen (and they understate bias). 
 
For precision, Stifel and Christianensen report a standard error of 1.7 percentage 
points for an in-sample poverty-rate estimate (n = 10,639). Ignoring again the in-sample 
overstatement of precision, the implied α factor is about 3.5, suggesting that the 
scorecard here (α of 0.44 to 1.04, Table 6) is more precise; its confidence intervals are 
at least three times narrower. 
 
6.1.2 Simler, Harrower, and Massingarela 
 
Simler, Harrower, and Massingarela (2003) use poverty mapping as a simple, 
inexpensive way to track changes in poverty rates without complex, costly consumption 
surveys. They build 11 scorecards (one per province) using Mozambique’s 1996/7 
National Household Survey of Living Standards, using only indicators matched to 
Mozambique’s DHS-like 2000/1 Core Welfare Indicator Survey. The scorecards 
predict the logarithm of consumption using indicators on education, housing, asset 
ownership, community averages, and GIS variables. 
 
Based on an in-sample test with the 1996/7 consumption survey, bias is –3.9 percentage 
points, and the α factor is 2.3. These numbers are much larger than those for the 
Ethiopia scorecard here. 
 
 
 
 

                                                 
13 For example, if the scorecard here is applied in sample, bias is exactly zero. 
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6.1.3 Azzarri et al. 
 
Azzarri et al. (2005) construct a poverty scorecard from the 2002 Albania Living 
Standards Measurement Survey and then apply it to a sub-sample of households who 
were revisited in 2003. Thus, the indicators are perfectly matched. Like the others 
reviewed here, the scorecard predicts the logarithm of consumption, and indicators are 
selected with stepwise regression. Azzarri et al. also include some subjective indicators. 
In an in-sample test with the 2002 data, bias is –4.8 percentage points, much greater 
than for the Ethiopia scorecard here. Azzarri et al. do not report standard errors, so 
precision cannot be compared with that of the scorecard here. 
 

6.2 Which tool is more closely related with health outcomes? 
 
The poverty scorecard and the DHS asset index rank people differently, but this need 
not imply differences in their relationship with health (Wagstaff and Watanabe, 2003). 
This subsection discusses two papers that compare how health relates with poverty 
scores and with DHS-like asset scores. Other papers that look at health vis-à-vis true 
(not predicted) consumption are not discussed. 
 
6.2.1 Sahn and Stifel 
 
In a seminal paper covering nine countries, Sahn and Stifel (2003) look at whether 
child health (percentage stunted, and mean height-for-age z scores) is more closely 
related to ranks based on consumption from a poverty scorecard or ranks from a DHS-
like asset index. As usual, they predict the logarithm of per-capita consumption.  
 
On the one hand, Spearman correlation coefficients and correspondence indexes 
suggest that, “in terms of predictive capabilities, it does not matter which welfare 
measure is used” (Sahn and Stifel, p. 480). On the other hand, they find that—in 17 of 
22 cases—the gradient with child-health outcomes between the first and fifth quintiles 
was greater for the asset index than for predicted consumption from a scorecard.  
 
In the end, Sahn and Stifel fail to reject the hypothesis of no differences: “In the 
context of estimating models of nutrition, we find no compelling reason to believe that 
either reported or instrumented [predicted by a scorecard] expenditures serve as a 
better proxy for economic welfare than the asset index” (p. 485). 
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6.2.2 Filmer and Scott 
 
Filmer and Scott (2012) compare ranks for reported consumption, scorecard-predicted 
consumption, and DHS-like asset indexes. Several results from their tests with 11 
countries are of interest here. 
 
First, “predicted per-capita expenditure [from a scorecard] yields the most similar 
household rankings to per-capita expenditure” (p. 18). This is no surprise; if matching 
true consumption is the goal, then poverty scorecards are better than asset indexes. 
Still, Filmer and Scott report that asset indexes are also highly correlated with true 
consumption. 
 
Second, “despite household re-rankings, conclusions about inequalities across quintiles 
in education outcomes, health-care-seeking behavior, fertility, and child mortality, as 
well as labor-market outcomes, are not very sensitive to the particular economic-status 
measure used to classify households” (p. 22).14 That is, Filmer and Scott’s scorecards do 
better than their asset indexes at estimating consumption-based poverty and about as 
well as asset indexes with health outcomes. 
 
Filmer and Scott’s third point is that scorecards and asset indexes “show vastly different 
gradients in household composition” because scorecards do not adjust for household 
economies of scale (for example, one bathroom can serve five people at less than five 
times the cost of serving one person). Thus, the two “equivalence” results just described 
may not apply to the poverty scorecard here; Filmer and Scott’s scorecard omits 
household size (and education and employment as well), but household size is by far 
the most powerful predictor of consumption-based poverty in Ethiopia. 
 
The scorecard here uses more types of indicators than those of Filmer and Scott, and 
so their results—that asset indexes and scorecards perform about the same—may not 
apply here. In particular, the scorecard here uses a wider variety of types of 
information, so it is likely to perform better than those in Filmer and Scott. Further 
tests, however, are beyond the scope of this paper.  
 
 
 

                                                 
14 This fits Wagstaff and Watanabe (2003, 19 countries), but not Lindelow (2006, one country). 
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7. Conclusion 
 
The poverty scorecard provides a way to estimate consumption-based poverty for 
people and for groups in the 2005 Ethiopia DHS. The approach follows poverty 
mapping in that it constructs a scorecard based on a consumption survey (the 2004/5 
HICE) using only indicators that are also in the 2005 DHS (which does not collect 
consumption data). Researchers can then apply the scorecard to the 2005 DHS and 
analyze how health outcomes vary with consumption-based poverty. 
 
The poverty scorecard ranks people differently than the DHS asset index; asset-based 
poverty (a longer-term concept) is not a good proxy for consumption-based poverty (a 
shorter-term concept). While both conceptions of poverty are legitimate, the 
consumption-based definition dominates discussion among both the polity and 
policymakers. Thus, including consumption-based estimates may give DHS research 
greater policy relevance. 
 
Like poverty mapping, poverty scoring makes three assumptions about its two data 
sources: that they represent the same population, that they represent the same time 
period, and (least tenably in the case of Ethiopia) that the indicators are well-matched. 
The poverty-scoring approach here improves on traditional poverty mapping in that it 
reports out-of-sample bias and a simple summary measure of precision.  
 
Of course, the results here hold only for Ethiopia’s 2004/5 HICE and 2005 DHS; they 
may or may not generalize to other countries and data sources. The approach, 
however, can be tested in any country with both a DHS and a national household 
expenditure survey. 
 
From the point of view of policy in Ethiopia, the poverty scorecard is accurate enough 
in terms of bias and precision to provide useful estimates of head-count poverty rates in 
years when there is a DHS but no HICE.15 More-frequent quantitative feedback on the 
direction of overall household well-being can help keep policy on-track from the point 
of view of poverty alleviation. 
 

                                                 
15 In the same way, the approach can be used to create poverty maps, based on the DHS, in 
years between censuses. 
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Appendix 
 
Matching indicators across the 2004/5 HICE and the 2005 DHS 
 
This appendix documents, using simple cross-tabs, how responses are grouped match 
indicators across the 2004/5 HICE and 2005 DHS. Only indicators in the scorecard in 
Table 1 are included here; documentation for other indicators is available on request. 
 
HICE: How many people live with the household six months out of the year? 
DHS: How many people usually live with the household? 
 

R esp on se H IC E D H S D iffer ence
1 or  2 13.2 14.4 -1.2

3 9.9 11.5 -1.6
4 15.3 15.4 -0.1
5 16.6 16.7 -0.1
6 15.9 17.7 -1.8
7 14.0 12.5 1.5
8 9.2 8.3 0.9

9 or  m or e 5.8 4.6 1.2

% of p eop le wit h  a  giv en  r espon se

 
 
Household size is the most powerful scorecard indicator, and it seems well-matched, 
although in general the HICE reports larger households. 
 
HICE: What is the highest grade the female head/spouse has completed? 
DHS: What is the highest grade the female head/spouse has completed? 
 

R esp onse H IC E D H S D iffer ence
Four or less, or no female head/ spouse 92.5 92.7 -0.2
Five or six 2.7 2.5 0.2
Seven to nine 2.3 2.2 0.1
T en or more 2.5 2.6 -0.1

% of p eop le wit h  a  given  r esp onse

 
 
This well-matched indicator mostly distinguishes the least-poor form the poorest ninth-
tenths of Ethiopians. 
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HICE: What is the main construction material of the walls of the dwelling unit? 
DHS: What is the main material of the walls of the residence? 
 

H IC E It em G r oup D H S It em G r ou p D iff. G r ou p
Mud and stone 9.6 Stone with mud 7.8
Wood and grass 8.2 Stone with lime/ cement 1.1
Others 2.7 Cane/ t runks/ bamboo/ reed 5.6

Other 3.1
20.4 Undefined 1.7 19.3 1.1

Wood and mud 74.9 Bamboo/ wood 78.2
Reed and bamboo 3.4 Uncovered adobe 0.0
No data 0.0 P lywood 0.0

Carton 0.0
No walls 0.2

78.3 No data 0.0 78.4 -0.1

Cement  and stone 0.7 Cement 0.5
Hollow bricks 0.5 Bricks 0.1
Bricks 0.1 Cement  blocks 0.6

Covered adobe 0.0
1.3 Wood planks/ shingles 1.1 2.3 -1.0  

 
This indicator is well-matched in terms of the percentages across grouped responses. 
But it is less clear why the first group (stone with mud, stone with lime/cement, etc.) 
implies more poverty than the second group (bamboo/wood, uncovered adobe, etc.). 
Also, the responses sometimes seem different across the two surveys, even though their 
percentages line up nicely. Nevertheless, “wood and mud” in the HICE must match up 
with “bamboo/wood” in the DHS, as these account for about three-fourths of all 
people. Likewise, “mud and stone” in the HICE must match with “Stone and mud” or 
“Stone with lime/cement” in the DHS, even though that (less plausibly) implies that 
“wood and grass” in the HICE matches with “cane/trunks/bamboo/reed” in the DHS. 
 
HICE: What type of toilet facility does the household use? 
DHS: What kind of toilet facility do members of your household usually use? 
 

R esp onse H IC E D H S D iffer ence
Non-flush or none 97.6 97.8 -0.2
Flush 2.4 2.2 0.2

% of peop le wit h  a  giv en  r espon se
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This is well-matched, but, like the education of the female head/spouse, only matters 
for a few of the elite, failing to help differentiate socio-economic status for the masses. 
 
HICE: What is the main source of cooking fuel? 
DHS: What type of fuel does your household mainly use for cooking? 
 
H IC E It em G r oup D H S It em G r oup G r oup  d iff.
Mainly collected firewood 72.8 Wood or straw/ shrubs/ grass 86.8
Mainly purchased firewood 9.5 Animal dung 7.5
Crop residue 11.1 93.4 94.3 -0.9

Charcoal 1 Electricity 0.2
Kerosene 2 LPG or natural gas 0.1
Butane gas 0.4 Biogas 0
Electricity 0.4 Kerosene 3
Does not  use cooking fuel 0.1 Charcoal 2.2
Other 2.7 Other 0.1

Other 0.1
6.6 No data 0 5.7 0.9  

 
Like the education of the female head/spouse and the type of toilet arrangement, the 
type of cooking fuel mostly serves to identify the highest end of the Ethiopian socio-
economic scale. While the percentages of people in each group match well, and while 
it is obvious what the “high-quality” cooking fuels are, it is nevertheless odd that among 
low-quality fuels, the HICE response options differ greatly from those in the DHS, 
even though they must both be picking up virtually the same households. For example, 
7.5 percent of people in the DHS live in households that mostly cook with “animal 
dung”, but dung is not even an option in the HICE. Conversely, 11.1 percent of people 
in the HICE live in households that mostly cook with crop residue, but this response 
does not even appear in the DHS. 
 
HICE: Does the household currently own mattresses and/or beds? 
DHS: Does the household have a bed? 
 

H IC E D H S D iffer ence
No 44.9 40.8 4.1
Yes 55.1 59.2 -4.1

% of p eop le wit h  a  giv en  r esp on se

 
 

Given a rule-of-thumb that allows differences of up to 10 percent, this indicator is well-
matched. Nevertheless, the differences in questionnaire wording would seem to favor 
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more affirmative responses in the HICE, but the data show the opposite. Still, this 
indicator is well-positioned to differentiate among the very poor and the merely poor. 
 
HICE: Does the household currently own a radio? 
DHS: Does the household have a radio? 

H IC E D H S D iffer en ce
No 71.9 64.3 7.6
Yes 28.1 35.7 -7.6

% of p eop le wit h  a  giv en  r esp on se

 
 
This seemingly simple question is perhaps the least-well-matched of all the scorecard 
indicators. It is not clear—beyond differences in questionnaire context—why the rate of 
affirmative responses would be so different. 

 
HICE: Does the household have any agricultural holdings? 
DHS: Does any member of this household own any land that can be used for 
agriculture? 
 

H IC E D H S D iffer ence
No 11.6 15.7 -4.1
Yes 88.4 84.3 4.1

% of peop le wit h  a  given  r esp onse

 
 

The differences here may well be due to differences in wording, as the DHS wording 
seems less likely to be interpreted as applying only to the household head or to the 
respondent. 
 

HICE: Does the household currently own cattle? 
Does the household currently own sheep and goats? 
DHS: How many cattle does the household own? 
 How many goats does the household own? 
 How many sheep does the household own? 

 

H IC E D H S D iffer ence
No 24.1 30.5 -6.4
Yes 75.9 69.5 6.4

% of peop le wit h  a  given  r esponse
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As with the previous asset indicators, the quality of the match is disappointing. 
Nevertheless, the indicator is used because—at least in the HICE—it helps distinguish 
among the poverty levels of the great mass of rural, agricultural households. 
 
In the general, the indicators of asset ownership are kept because, without them, the 
scorecard would essentially identify the 10 percent or so of “elites” in Ethiopia, and 
estimate the poverty of the other 90 percent almost completely based on household 
size. 
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Abstract 
 

Intra-Industry trade (henceforth IIT) has generally been perceived to be a feature 
of the industrialized countries. As the past few years have seen a rapid increase in 
Zambia’s trade with its trading partners in the Southern African Development 
Community (SADC), trade statistics reveal that a substantial part of such intra-
SADC trade is in fact of the IIT form. This study seeks to establish the extent of 
IIT between Zambia and its trading partners in the SADC region and to identify 
the determinants of IIT at this level. 
 
Using a modified gravity model in a panel data framework for the 1998-2006 
period, the estimation results from the Feasible Generalized Least Squares in the 
random effects model evaluates the existence of IIT between Zambia and its 
trading partners in the SADC. The empirical results reveal that gross domestic 
product, dissimilarities in per capita income, transportation costs (distance and 
common border) and colonial ties (common language) are significant factors 
explaining IIT between Zambia and its trading partners in the SADC. The results 
also reveal that IIT between Zambia and its trading partners in the SADC is 
positively determined by GDP, distance, and dummies for common border and 
common language while dissimilarities in per capita income (DPCI) depresses it. 
 

Key words: Intra-Industry Trade, Gravity Model, Feasible Generalized Least Squares in the 
Random Effects Model, Panel Data, Zambia, SADC Countries. 

JEL Classification: F12 
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1. Introduction 
 
International trade involves the exchange of various commodities between countries. 
There are two types of trade: intra-industry and inter-industry trade. Intra-industry trade 
(IIT) is the simultaneous import and export of products belonging to the same group, 
such as the two-way exchange of differentiated textiles or vehicles while inter-industry 
trade refers to trade in products that belong to different industrial groups, for instance 
the import of textiles and the export of maize. 
 
While there are a number of studies2 on developing countries’ IIT, previously most 
trade studies placed greater emphasis on a country’s comparative advantage as the basis 
of trade rather than on economies of scale. This tendency however, ignored the IIT 
theories which are important in understanding and analysing trade patterns between 
countries which are relatively similar and produce relatively similar products. IIT arises 
from the fact that countries try to take advantage of economies of scale in production 
and because of this it has generally been regarded as a way in which countries involved 
in trade stand to benefit. This can be achieved through increasing trade among them, 
and it is in this vein that many countries in the Southern African Development 
Community (SADC) have realized the potential benefits and have therefore advocated 
for its expansion. 
 
It has been assumed that the degree of specialization in IIT is highly correlated with the 
level of a country’s development. Therefore, since specialization mostly characterizes 
manufacturing goods and not primary commodity exports on which countries in the 
SADC are mainly dependent for their economic survival, IIT has generally been 
perceived to be a feature of the industrialized countries. However, trade statistics show 
that substantial part of the intra-SADC trade is in fact IIT. For instance in 2004, the G-
L index3 as calculated at a four digit Harmonised System (HS) code level, revealed that 
Zambia’s top 15 categories of products had a G-L index above 0.6 in its trade with 
other countries in the SADC region except South Africa (TIPS4, 2007).5 
 

                                                 
2 Studies on developing countries’ IIT include Aquino (1978), Balassa (1979), Havrylyshyn and 
Civan (1983), Manrique (1987), Lee and Lee (1993), Stone and Lee (1995), Gonzalez and 
Velez (1995), Havrylyshyn and Kuznel (1997), Hu and Ma (1999), and Nilsson (1999). 
3 The G-L index estimates the proportion of trade accounted for by IIT for an industry or 
sector. 
4 Trade and Industrial Policy Strategy 
5  A G-L index value of 0.6 means that the proportion of IIT is high. 
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This study in its own right tries to establish the extent of the existence of IIT between 
Zambia and its trading partners in the SADC region and to identify the determinants of 
IIT between Zambia and its trading partners in SADC. Although IIT is considered to 
have potential benefits in terms of improving a country’s economic prospects, the only 
study on Zambia’s IIT is a study by the Trade and Industrial Policy Strategies (2007). 
The study measured the existence of IIT in certain industries using the Grubel Lloyd 
Index and established that the country has substantial IIT in the manufactured copper 
products such as insulated wire, sugar, confectionery, cement, electric energy products 
in which the country may exhibit some comparative advantage. No study however, has 
been undertaken in Zambia to measure the determinants of IIT between Zambia and 
its trading partners; therefore this study tries to make a modest contribution to 
knowledge and to Zambia’s IIT.  
 
Studies that have attempted to identify the determinants of IIT can be divided into two 
groups: country-specific studies and industry-specific studies. The country-specific 
studies explain IIT through the macroeconomic variables in each country, such as per 
capita income, country size, distance, and trade orientation (DeRosa and Roningen, 
2003). Industry-specific studies explain an industry’s IIT as a function of industry-
specific variables, such as scale variables, advertising/sales ratio and firm concentration 
ratio (Ibid). Some studies6 have attempted to combine both country and industry 
variables to identify determinants of IIT. This study, however, employs the country 
variables using the gravity model of trade which explores the trade partner composition 
as well as the trade commodity composition. Despite the theoretical relevance and 
successful empirical performance of the gravity model7, no studies have focused on 
Zambia’s IIT using the model although there is strong evidence for increasing IIT 
among developing countries.  
 
Many studies on IIT state that IIT is prevalent among countries with almost similar 
economic structures. One thing to note from theoretical and empirical studies involving 
the determinants of IIT among developing countries is that bilateral trade depends 
primarily on three variables – the size of an economy, the level of development and the 
geographical distance between economic centres (Verdoorn, 1960, Kimura and Lee, 
2004). Most studies have paid insufficient attention to the role of other country-specific 
factors such as adjacency, historical ties, trade intensity and exchange rate. 

                                                 
6 Verdoon (1960), and Damoense and Jordaan (2010) 
7 Chidoko et. al., (2006) 



Mulenga Chonzi Mulenga:  Determinants of intra-industry trade between Zambia and… 

 
110 

This study is significant in the following aspects; by evaluating the existence of IIT, the 
study determines whether trade in actual fact takes place among countries with similar 
economic structures and therefore provides policy guidelines within SADC. 
Furthermore, by outlining the determinants of IIT between Zambia and its trading 
partners in SADC, this study sheds more light on how IIT is determined by various 
economic factors other than the size of an economy, level of development and the 
geographical distance between economic centres. Therefore, this study is expected to 
equip trade policy makers with some insights to design strategies for improvement of 
overall trade in the region, and more precisely Zambia’s trade balance. 
 
The remainder of this study is organized as follows: The next section discusses the 
theoretical foundation of the study. Section 3 discuses the nature and extent of IIT in 
Zambia. In section 4 the methodological approach, data and variables used for the 
analysis employed will be discussed.  Section 5 will then discuss the estimated results 
from the specified model used for this study. Finally, section 6 summarizes the study 
with respect to the study’s contribution to the literature of IIT. 
 

2. Theoretical Framework 
 
Although the factor endowment theories or any other comparative advantage theory 
predicted that trade involves the exchange of different products and should be greater 
the more the countries differed in their relative production possibilities, most of the 
enormous growth in trade in recent years came in relatively similar goods between 
relatively similar countries (Neary, 2009).  
 
Failure of the traditional trade theories to explain IIT has seen the emergence of other 
theories of trade. One such model is the Linder hypothesis (1961). The model argues 
that countries with similar levels of per capita incomes have similar preferences and in 
turn trade more with each other in similar but differentiated productions (Montenegro 
and Soto, 1996). In his argument, Linder (1961) also looked at production quality as 
well as tastes as the main determinants for the basis and direction of trade with the 
proposition that a country will produce first for home consumption and the surplus for 
export to countries with similar preferences. The high income countries will have low 
income earners and low income countries will have high income earners. Thus, the low 
income country will produce low quality goods and export to the markets of the rich 
countries for low income earners and high income countries will produce high quality 
goods and export them to low income countries for high income earners. This 
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proposition cannot be dismissed as it is evident in the increasing bilateral trade patterns 
in the SADC. 
 
Another theory giving an explanation of IIT is that formulated by Krugman (1979). 
This marked the birth of the New Trade Theories (NTT). The NTT explain world 
trade based on economies of scale, imperfect competition and product differentiation 
which relax the strict assumptions of Traditional Trade Theories of constant returns to 
scale, perfect competition and homogenous goods (Do, 2006). Under these new 
assumptions countries can specialize in producing a narrower range of products at 
larger scale with higher productivity and lower cost. Then it can also increase the variety 
of goods available to the consumer through trade. In short trade is likely to occur even 
when countries do not differ in their factor endowments or technology. Krugman 
(1979) made two simplifying assumptions: that consumers prefer a diverse choice of 
brands and that production favours economies of scale. He stated that the existence of 
differentiated products say different versions of a car can be explained by consumer’s 
preference for diversity but because of economies of scale, it is not profitable to spread 
the production of one version all over the world. Therefore production will be 
concentrated in a few factories and therefore in a few countries. This logic gave an 
explanation of how each country specialised in producing a few brands of any given 
type of product and in essence IIT. 
 

3. Nature And Extent of Intra-Industry Trade in Zambia 
 
In 1991, Zambia autonomously liberalised trade. As a policy measure to promote 
exports, the Zambian government liberalised the capital and current accounts and 
restructured its tariff structure (TIPS, 2007). These policies had a mixed impact on the 
overall trends of Zambian trade. Despite the negative effects that have been associated 
with liberalisation, such as the collapse of the manufacturing industries, the country’s 
trade has more than doubled over the period (TIPS, 2007). In terms of direction of 
merchandise trade, prior to liberalization, high income countries especially Europe and 
Asia absorbed more than 66 percent of Zambia’s exports and were the source of over 
60 percent of its imports. In that period SADC absorbed only 4 percent of Zambia’s 
exports and supplied 8 percent of its imports (TIPS, 2008). Between 1995 and 2004 
the situation changed as trade with the SADC region became so dominant that it 
outgrew its trade with the rest of the world, as shown in the table below.  
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Table 1:  Zambia’s Export and Import Destination by Region: 1995-2004. 

Region  
Exports (%) Imports (%) 

1995-1997 2000-2002 2004 1995-1997 2000-2002 2004 

COMESA 8.50 15.20 13.40 13.40 4.70 6.00 

SADC 12.00 36.80 48.10 48.00 75.10 58.90 

EU 19.70 16.60 26.20 22.90 10.50 14.00 

USA 4.50 1.80 2.80 4.90 2.20 2.00 

ASIA 50.60 28.70 7.90 9.20 5.80 15.40 

OTHERS 4.70 0.90 1.60 1.60 1.70 3.70 

Source: (DTIS)8, (CSO)9  

 
Historically, Asia was the largest export market for Zambian commodities, however 
evidence from Table 1 shows that this is no longer the case as Zambia’s exports have 
declined from 51 percent in the 1995-1997 period to 8 percent in 2004. On the import 
side, the EU secured 14 percent of Zambia’s imports from that region in 2004, a 
reduction of 8 percent from 23 percent in the 1995-1997.  
 
Table 1 shows Zambia’s import and exports to various regions between 1995 and 2004. 
The table shows that by 2004 the SADC region supplied 59 percent of Zambia’s 
imports and absorbed about 48 percent of its exports. The SADC region has over the 
past few years experienced increased volumes of trade with Zambia and has 
increasingly become important to Zambia as a market for both its non-traditional and 
traditional exports. The reduction in trade with the rest of the world (ROW) and the 
increase in trade with SADC give evidence of the occurrence of IIT as countries in the 
SADC are assumed to have similar economic structures as well as the same levels of 
development. 
 
  

                                                 
8 Ministry of Commerce Trade and Industry (2005). Zambia: Diagnostic Trade Integration 
Study. 
9 Central Satistical Office-Department of External Trade. 
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Table 2:  Zambia’s Trade with SADC: 1998-2006 (Percentage and Total Volume) 

Zambia 
Exports 1998 2003 2006 Zambia 

Imports 1998 2003 2006 

Angola 0.27 0.27 0.06 Angola 0.01 0.00 0.00 

Botswana 2.19 0.81 0.87 Botswana 0.79 0.41 1.05 

DRC 18.65 8.71 18.77 DRC 0.01 1.18 1.74 

Lesotho 0.00 0.04 0.66 Lesotho 0.00 0.43 0.00 

Malawi 18.09 4.80 8.41 Malawi 0.32 0.93 0.74 

Mauritius 0.02 0.88 0.10 Mauritius 0.32 0.21 0.14 

Mozambique 0.35 0.14 0.19 Mozambique 0.08 0.93 0.94 

Namibia 1.61 0.20 2.58 Namibia 0.23 0.35 0.47 

RSA 36.44 48.57 8.60 RSA 75.10 73.55 81.72 

Seychelles 0.00 0.00 0.00 Seychelles 0.13 0.00 0.01 

Swaziland 0.02 0.06 0.13 Swaziland 1.17 0.00 0.30 

Tanzania 14.26 31.17 2.02 Tanzania 2.03 2.31 3.09 

Zimbabwe 8.10 4.35 7.56 Zimbabwe 19.80 19.48 9.80 

SADC 
(US$m) 

257.2 421.1 684.3 
SADC 
(US$m) 

571.5 1081.0 1750.0 

ROW 
(US$m) 

1025.8 980.8 3694.3 
ROW 
(US$m) 

1092.8 1518.9 2916.9 

SADC in 
Total Trade 
(%) 

25.07 42.93 18.52 
SADC in 
Total Trade 
(%) 

52.30 71.21 60.02 

Source: CSO, SADC Trade Database 

 
Table 2 shows the trends in Zambia’s trade with its trading partners in SADC in the 
period 1998 to 2006. Zambia’s trade with SADC continues to increase substantially as 
can be seen in Table 2. The total value of Zambia’s exports rose from US$ 257.22 
million in 1998 to US$ 421.31 million in 2003. In 2006, the exports rose even further 
to US$ 684.30 million, the share of Zambian exports to SADC as a proportion of total 
exports rose from 25 percent in 1998 to 43 percent in 2003 but later fell to 19 percent 
in 2006. This could be attributed to the impact of the global economic recession on 
trade. On the import side, the total value of its imports rose for US$ 571.51 million in 
1998 to US$ 1 081 million in 2003 and then further rose to US$ 1 750 million in 2006. 
In terms of import shares to SADC as a proportion of total imports, they rose from 52 
percent to 71 percent in 1998 and 2003, respectively before falling to 60 percent in 
2006. Most of Zambia’s imports from SADC came from three countries (RSA, 
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Tanzania and Zimbabwe) of which RSA is the largest, representing 82 percent in 2006. 
Generally this was attributed to RSA’s competitive advantage in production, its capacity 
to export a wide range of products and the increased investment undertaken by RSA 
companies into the Zambian economy of total imports since 2003 (TIPS, 2007). Major 
products imported include iron, steel, vehicles, paper and paper products, industrial 
equipment, petroleum products, foodstuffs and beverages (UNCTAD, 2006). Zambia’s 
export destination within the region as of 2006 was dominated by three SADC 
countries, RSA (59 percent), DRC (19 percent) and Zimbabwe (8 percent). The 
volume of trade sent from Zambia to RSA could be explained by high industrial activity 
in RSA, the short distance between the two countries and the preferential market access 
which, via the SADC Trade Protocol, allowed Zambia to export a wide range of 
products on a duty and quota free basis to that partner country (TIPS, 2007). South 
Africa remains the country’s major trade partner within the region. Other important 
SADC trading partners are DRC, Tanzania, Zimbabwe, Malawi, Botswana and 
Namibia. Zambia’s major export products to SADC are cotton, stock feeds, fresh 
vegetables, sugar and processed foodstuffs. Other major exports are; copper, scrap 
metal, wood and electricity (UNCTAD, 2006). Although Zambia’s trade with SADC 
countries outside RSA is relatively small, recent developments reveal positive trends. 
 
Zambia has witnessed an improvement in its economic growth over the past few years 
and this coincides with the substantial and increasing trade taking place with its trading 
partners in the SADC. This has resulted in an improvement in the economic 
performance of Southern Africa since the mid nineties. This improved economic 
performance of Southern Africa results also in part from better economic policies and 
structural reforms that led to an improvement of macro-economic indicators (reduced 
inflation rates, budget deficits). Progressive trade liberalization was also an important 
component of the opening up of the economies and of the strengthening of export 
performance. 
 

4. Model Specification and Interpretation of Results 
 
In establishing the determinants of Intra-Industry Trade this study applies the Gravity 
model which is a variation of the standard gravity model used by Chidoko, et al., (2006) 
augmented by adding an extra dummy variable for common language. The theoretical 
foundation of the model is the Linder hypothesis which predicts that patterns of trade 
will be determined by the aggregated preferences for goods within countries. Matyas 
and Harris (1998) observed that the gravity model has performed particularly much 
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better than other trade models in analysing trade flows between countries and therefore 
has been deemed appropriate for policy analysis by most economists. 
 
In estimating the determinants of IIT, a log-linear function is employed so as to make 
the estimates less sensitive to extreme observations as well as to enable interpretation of 
the coefficient terms as elasticities. The logarithmic transformation of the estimated 
model is as follows; 
 

ikjkjk

jkkkkijk

εββββ

βββββ
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where;  

i  represents the industry. 

j is the trading country, which in this study is Zambia. 

k is the partner country. 
The dummies are in linear form because they assume the values of zero or one. 

0β  stands for the country effects. 

 
Definition and Measurement of Variables in the Model 
 
Dependent Variable 
In this study the dependent variable is the IIT Index as defined by Grubel and Lloyd 
(1975). The IIT index measures the proportion of IIT in total trade between Zambia 

and country k as a measure of the IITijk and can be written as; 
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where;  

IITijk  is the intra-industry trade index in industry i  between Zambia and country k. 

X
ijk

 are Zambia’s exports of industry i to country k. 

Mijk   are Zambia’s imports of industry i from country k. 

The dependent variable lies within the range of (0, 100), depending on the importance 
of IIT (Musonda, 1997). 
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Explanatory Variables and Expected Signs 

EXPLANATORY VARIABLE EXPECTED SIGN 

Real Gross Domestic Product (GDP) 
GDP is a basic measure of a country's economic performance and 
is a proxy for economic size. It is hypothesised that the greater the 
economic size, the higher the IIT. Therefore GDP determines the 
level of international trade. In agreement with this, Filippini (2003) 
states that just as any other economic activity, trade will generally 
increase with an increase in the size of the economy. In this study 
GDP is measured in United States Dollars (USD$) and is expected 
to have a positive sign. 
 

Positive (+) 

Per Capita Income (PCI) 
Per Capita Income is simply the GNP per capita. It is calculated by 
dividing the total income of a country by its population. PCI 
measures the level of a country’s economic development and is 
used in comparing levels of economic development between 
countries. It is believed that IIT with any given trading partner may 
tend to be higher as PCI of the partner country is higher since IIT 
is a phenomenon of countries with similar economic levels of 
development. In this study PCI is measured in constant base year 
prices denominated in United States Dollars (US$). 
 

Positive (+) 

Dissimilarity in Per Capita Income (DPCI) 
 

Dissimilarity in per capita income also known as the Linder term is 
simply the absolute difference between the PCI of the trading 
countries. It is defined as follows; 

P C I P C ID P C I j kj k −=                                           (4.3)  

Where; 

D P C I
jk

 is dissimilarity in per capita income between Zambia and 

partner country k. 

P C I j
 is the PCI for Zambia. 

P C I k  is the PCI of the partner country. 
 

Linder (1961) and other researchers use dissimilarities in per capita 
income as proxies for consumer tastes and preferences. It has been 
argued that countries with similar levels of PCI will have similar 
tastes and will produce similar but differentiated products and 
therefore will tend to trade more among themselves. 

Negative (-) 
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Distance (DIST) 
Distance is the geographical distance between the economic centres 
of trading partners; it is a proxy for transport costs. The distance 
used in this study is the actual road distance between capital cities of 
trading countries measured in kilometres. The distance between 
capital cities of trading countries is likely to affect the search and 
transaction costs. This will in turn affect the bilateral trade as larger 
distances tend to be associated with greater costs. Therefore, the 
longer the distance, the lower the IIT between countries expected. 
 

Negative (-) 

Trade Intensity (TI) 
Trade intensity measures the degree of trade between the two 
partner countries. It is hypothesised that the higher the trade 
intensity between trading partners, the greater the IIT. Therefore, 
as two countries engage in more and more trade, the level of IIT is 
believed to increase. It is given as follows; 

T I j k jk
jk

j

X M

G D P

+
=                                                           (4.4) 

where; 

T I jk  = Trade intensity between Zambia and partner country k . 

jkX   = Zambia’s exports to partner country k . 

jkM   = Zambia’s imports from partner country k . 

jGDP = Zambia’s gross domestic product. 
 

Positive (+) 

Real Exchange Rate (EXRT) 
The study uses the real exchange rate between trading partners 
which is calculated as follows; 

k
j k j k j

P
P

R E R E ×=                                                         (4.5)  

where; 

jkR E R = Real exchange rate between Zambia and trading partner

k . 

j k
E  = is the nominal exchange rate between Zambia and trading 

partner k . 

j
P     = Zambia’s GDP deflator. 

k
P     = GDP deflator for the trading partner. 

Negative (-) 
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The real exchange rate is used because it gives a measure of an 
economy’s competitiveness in terms of exports and imports and 
because it also takes into account the real as well as the nominal 
price changes. Empirically, it has been shown that the exchange rate 
in gravity type studies has been significant in explaining trade 
variations among countries involved in trade (Do, 2010). 
Appreciation of the Zambian kwacha makes exports more 
expensive while imports become cheaper thereby discouraging IIT. 
 

Common Border (D1) 
The dummy variable for common borders represents SADC 
countries with a common border with Zambia. The existence of 
common borders represents the possibilities of IIT in response to 
locational advantages (Balassa and Bauwens, 1987). Therefore, 

Cēterīs paribus, IIT between countries which share a common 
border is likely to be higher than between countries which do not 
share a border. 

{   i f   c o u n tr ie s  s h a re  a  c o m m o n  b o rd e r
o th e rw is eD 1

1   
0    =

 
 

Positive (+) 

Common Language (D2) 
The existence of a common language in both trading countries is 
likely to enhance a flexible flow of information and lower 
transaction costs, therefore increase IIT between the countries. 
Common language is measured as a dummy variable which is 
defined as follows: 

{   if  countries use a com m on language
o therw iseD 2

1  
0    =  

Positive (+) 

 
Estimation Technique  
 
The model is estimated using a panel data framework in Stata. The use of panel data 
methodology in this study can be justified based on its advantages; 

• Panel data analysis allows control of heterogeneity of cross-sectional units. 

• Generates more variability, more degrees of freedom and at the same time reduces 
multicollinearity problems thereby improving the efficiency of the econometric 
estimates. 
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It should also be noted that panel data may lead to inconsistent estimates because it 
may be affected by problems of non-stationary time series, however, these problems 
are usually of concern when the time series is lengthy. This study uses a short time 
series of 9 years, therefore, panel data unit root tests and panel data cointegration tests 
will not be carried out. 
 
Estimation Models  
 
There is a distinction in the literature between static and dynamic panel data models. 
Static panel data models include the fixed effects and the random effects methods, 
while dynamic panel data models are those that include a lagged dependent variable as 
an explanatory variable. This study, however, considers the static panel data models as 
opposed to the dynamic panel data models because in the dynamic panel data models, 
the lagged dependent variable is correlated with the error component which 
complicates estimation and therefore yields biased and inconsistent estimates. Static 
panel data regression models can be estimated using pooled estimation, fixed effects 
and random effects (Asteriou, 2006). 
 
This study uses the random effects model as opposed to pooled and the fixed effects 
estimation methods. The reasons for this model choice are the following: Firstly, the 
pooled estimation method has a tendency of giving biased results by ignoring country 
effects. Secondly, the fixed effects estimation method does not take time invariant 
variables such as distance, common border and common language into account 
therefore rendering the Hausman Specification test inappropriate to this study. Lastly, 
the use of a dummy for each cross-sectional unit in the fixed effects model creates 
losses in degrees of freedom.  
 
Given the results of Appendices 2 and 3, which show that the disturbance variance of 
the country-specific effects varies across countries (Heteroskedastic) and the errors are 
serially correlated over time, it is important to control for both Heteroskedasticity and 
Autocorrelation. Therefore, in order to obtain consistent and efficient estimators the 
model is estimated by Feasible Generalized Least Squares (FGLS) in the random 
effects model. The assumption behind FGLS is that all aspects of the model are 
completely specified; here that includes that the disturbances have different variances 
for each panel and are constant within panel. The advantage of FGLS estimation in the 
random effects model is that it is able to handle both Heteroskedasticity and serial 
correlation. 
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Data Type and Sources 
 
This study makes use of secondary data for the years 1998 - 2006 and covers 21 sectors 
of commodities which Zambia trades with its partners in SADC. The sample contains 
11 countries in SADC which include; RSA, Zimbabwe, Malawi, Botswana, DRC, 
Tanzania, Namibia, Angola, Mozambique, Mauritius and Swaziland. The choice of 
countries was influenced by the availability of data for the variables used in the model 
as well as whether the commodities exhibit IIT. The data was obtained from various 
sources including: The Department of External Trade, the Zambian Central Statistical 
Office (CSO), World Development Indicators and the Penn World website: 
www.pennworld.com. Other sources include the International Monetary Fund, World 
Economic outlook database, the SADC trade database and the World Bank-World 
Trade Indicators (2008). 
 

5. Results and Discussions 
 
Diagnostic Test Results 
Testing for Multicollinearity using the Correlation Matrix, the results in Appendix 1A 
show that PCI and DPCI were highly collinear (0.88) thus the need to correct for 
Multicollinearity by dropping one of the collinear variables. In this study PCI is 
dropped and the model is run using DPCI.  
 
Results from the likelihood ratio test for Heteroscedasticity shown in Appendix 2 
indicate the presence of Heteroskedasticity across panels. Since the presence of 
Heteroskedasticity across panels may lead to estimates that are consistent but not 
efficient, it is taken into account by the use of Feasible Generalised Least Squares 
(FGLS). 
 
The study tested for Autocorrelation using the Wooldridge test for Autocorrelation in 
panel data and the results are presented in Appendix 3. The null hypothesis of no first 
order Autocorrelation was rejected at all levels of significance in favor of the alternative 
hypothesis of first order Autocorrelation. Since Autocorrelation is regarded as a very 
big problem it has to be corrected (Woodridge, 2002), in this study autocorrelation is 
corrected by the use of FGLS. 
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Regression Results and Interpretation 
 
After dropping PCI the empirical results from the regression using Feasible 
Generalized Least Squares (FGLS) in the random effects model are reported in Table 
3. PCI is dropped in order to control for Multicollinearity. With an overall R2 of 0.778, 
it shows that the model is a good fit as approximately 78 percent of the variations in the 
dependent variable are explained by the independent variables. The descriptive 
statistics in Appendix 4 show that the dependent variable had the highest level of 
variability in the variables with a standard deviation of 2.2, while the dummy variables 
had lower standard deviations of 0.45 and 0.48 for D1 and D2 respectively, meaning 
that the variability was lower in the variables. 
 
Table 3: FGLS Regression Results Table after dropping PCI 

Variable Coefficient Standard Error Prob. > |z| 

LogGDP 0.9176383 0.2270798 0.000*** 
LogDPCI -0.6029963 0.3083821 0.051* 
LogEXRT -0.0971468 0.1054887 0.387 
LogDIST 1.165163 0.7008871 0.096* 
LogTI 0.1633474 0.1033916 0.114 
D1 3.938728 0.5812316 0.000*** 
D2 3.969157 1.002791 0.000*** 
Constant -28.06041 8.244858 0.001*** 

*denotes significance at 10%, ** denotes significance at 5%, *** denotes significance at 1%. 
No. of observations = 99,  No. of groups = 11,  Time periods = 9, Prob > chi2 = 
0.0000,  R-sq: overall = 0.7789   
 
Using a single equation model as specified in equation 5.1, the results show that after 
dropping PCI all the variables are significant with the exception of LogEXRT and 
LogTI. LogEXRT and LogTI have the expected signs however. The empirical result of 
LogEXRT suggests that fluctuation of the Zambian Kwacha has not supported IIT. 
Since exchange rate liberalization, the Zambian Kwacha as compared to other 
currencies has been unstable; this implies that the effect of the change in the exchange 
rate on imports and exports have been cancelling each other, thereby having no effect 
on IIT.  
 
The study establishes the extent of the existence of IIT between Zambia and its trading 
partners in SADC and the estimation results reveal that economic size (GDP), 
dissimilarities in per capita income (DPCI), transportation costs (distance and common 
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border) and colonial ties (language) are significant factors in explaining IIT between 
Zambia and its trading partners in the SADC. The findings of this paper are consistent 
with other empirical studies10 in explaining IIT using the gravity model.  
 
GDP is found to be statistically significant at 1 percent and positively related to IIT, 
which suggests that the larger the size of the economy the larger the IIT to be 
conducted. The results show that an increase by 1 percent of Zambia’s trading partner’s 
GDP will increase the proportion of IIT between that trading partner and Zambia by 
0.91 percent. The intuition behind this pattern is that, the larger the size of the 
economy, the larger the opportunities for production of differentiated goods under 
conditions of economies of scale and therefore the greater the demand for foreign 
differentiated goods in these economies. This leads to larger opportunities for trade in 
these goods. Zambia has shifted its trade from the European Union (EU) and 
Association of South East Asian Nations (ASEAN) to countries in the SADC as these 
countries have similar economic structures and therefore produce and trade in similar 
but differentiated goods (TIPS, 2008). This has led to increased production and trade 
in the economies for instance the increased trade flows between Zambia and RSA that 
have been recorded in recent years. Since RSA is a large economy, the opportunity to 
produce differentiated goods under economies of scale is large and therefore its 
demand for foreign differentiated goods from Zambia has been high leading to 
increased IIT between the two countries. This finding is in line with the findings of 
Balassa (1986) and those of Clark and Stanely (1999). 
 
The Linder hypothesis states that countries with similar levels of PCI will have similar 
demand structures and will produce similar but differentiated products and therefore 
trade more among themselves. The Linder term in this study which is represented by 
Dissimilarities in Per Capita Incomes between Zambia and its trading partners is found 
to be consistent with the Linder theory. DPCI is found to be weakly significant and 
negatively related to IIT, which generally suggests that as countries become similar in 
their income levels, IIT becomes more pronounced. The results show that a 1 percent 
increase in the DPCI of trading partners will reduce the proportion of IIT by 0.60. 
This result shows the wider the gap in the resource endowments or demand structures 
of trading partners the lower the IIT. Therefore economies which share a lot in 
common economically will conduct more IIT as compared to those that have little or 
nothing in common. A study by Ekanayake (2001) shows that if PCI is interpreted as 

                                                 
10 Balassa (1986), Clark and Stanely (1999), Ekanayake (2001), Chidoko, et al., (2006) and many 
others. 
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an indicator of demand structure, a greater difference in PCI implies that demand 
structures have become more dissimilar which indicates that the potential for IIT 
decreases. The explanation to this is that, for trade to exist between two countries there 
must be in each country a demand for differentiated products produced by the other 
country. Therefore, when the gap between the PCIs of the two trading partners widens, 
the scope of IIT tends to lessen. This finding conforms to the findings of Balassa 
(1986). 
 
The estimated coefficient for DIST is found to be weakly significant and positively 
related to IIT. The positive sign indicates that Zambia’s IIT is more pronounced with 
countries that are geographically further from it. This result is not in conformity with 
the earlier expectation that long distance discourages IIT and is in contrast to Balassa 
(1986) who argued that IIT will tend to be greater when trading countries are 
geographically close to each other. The major explanation to this could be attributed to 
the fact that despite the large geographical distance between Zambia and RSA, Zambia 
tends to conduct more trade with RSA which is further away as compared to other 
countries which are geographically closer. Being a landlocked country, Zambia’s 
cheapest mode of conducting trade is through overland transportation, in particular 
road transport.  Therefore this result could be influenced by the large trade volumes 
between Zambia and RSA which could be as a result of the good road infrastructure 
between the two countries. 
 
In line with the findings of Grubel and Lloyd (1975) who suggested that in sharing a 
common border, IIT may take place in products that are functionally homogenous but 
differentiated by location. This study reveals that the estimated coefficient for common 
border is strongly significant and has the anticipated positive sign.  The result shows 
that countries that share a common border tend to trade more than those that do not 
because the geographical distance between the two countries sharing a border will be 
relatively shorter. This in essence means that transport costs will be reduced 
significantly if Zambia conducts more trade with countries geographically close to her as 
compared to countries geographically further from her. However, for this result to have 
intuitive appeal there should be economic complementarity between the two trading 
partners involved in trade. Countries in SADC usually lack complementarity and this 
could be attributed to the dominance of one or two commodities in the export baskets 
of partner SADC countries. This finding however, shows that there exists economic 
complementarity between Zambia and its trading partners in SADC.  
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The language dummy is found to be strongly significant and has the expected positive 
sign. The language dummy represents the 11 SADC members used in this study with 
colonial ties to Zambia. The language dummy essentially indicates how colonial ties 
influence the magnitude of IIT. The result suggests that the seven (7) countries used in 
this study that have English as their official language conduct more IIT as compared to 
the four (4) non-English speaking countries in this study. The explanation to this could 
be that the existence of common language will contribute to freer information flows 
(Balassa and Bauwens, 1987, Stone and Lee, 1995) and therefore is expected to 
enhance IIT. This finding is consistent with the findings of Ekanayake (2001).  
 

6. Summary and Conclusions 
 

Summary of Results 
 
The main objective of the study was to establish the extent of the existence of IIT 
between Zambia and its trading partners in the SADC region and to identify the 
determinants of IIT between Zambia and its trading partners in the SADC. In a panel 
data framework the study used the Feasible Generalized Least Squares in the random 
effects model to estimate the gravity equation covering a period of 9 years from 1998 to 
2006. Although the gravity model has been criticised for being ad hoc and lacking 
theoretical foundation, this study reveals that it is an important empirical tool in 
explaining trade flows as it has been able to evaluate the existence of IIT between 
Zambia and its trading partners in SADC as well as to establish the determinants of this 
trade. 
 
The empirical results establish the extent of the existence of IIT between Zambia and 
her trading partners in the SADC and reveal that apart from the common gravity 
equation variables (GDP, PCI and DIST), IIT between Zambia and her trading 
partners in SADC is also determined by other variables such as DPCI, common 
border and common language. The results further reveal that GDP, DIST, Common 
Border and Common Language have a positive impact on IIT, while DPCI depresses 
it. EXRT and TI, however, seem to have no effect on IIT between Zambia and its 
trading partners in the SADC as they are found to be statistically insignificant although 
with the anticipated signs. 
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Conclusion of the Study 
 
Global trends reveal that IIT has gained ground in world trade and in this regard 
Zambia has not been an exception. Over the years, Zambia’s trade with other countries 
in the SADC has been on the rise, trade statistics show that substantial part of the intra-
SADC trade is in fact IIT. For instance in 2004, the G-L index as calculated at a four 
digit Harmonised System (HS) code level, revealed that Zambia’s top 15 categories of 
products had a G-L index above 0.6 in its trade with other countries in the SADC 
region except South Africa (TIPS, 2007). This is surprising considering that countries 
in the SADC region have similar economic and productive structures (except RSA) 
therefore tend to produce and trade in similar but differentiated goods within the same 
industry. 
 
The contributions of this study can be stated as follows; Firstly, the results suggest that 
IIT between Zambia and its trading partners increases, the larger the economic size 
(GDP) of a country. This means that economic growth will strongly affect trade 
relationships, that is to say IIT between Zambia and its trading partners in SADC is 
likely to expand as the economies become larger. Secondly, the results show that 
similarities in per capita income is a very important aspect in increasing IIT between 
Zambia and its trading partners in the SADC. Therefore, if Zambia is to increase IIT 
and maximize her gains from this kind of trade, she has to engage more in trade with 
countries with similar per capita incomes. Thirdly, in order to expand IIT, Zambia has 
to trade more with her neighbours and this is evident from the large and significantly 
positive effect of the coefficient of the common border variable. Fourthly, historical ties 
have been found to have a very important role to play in expanding IIT between 
Zambia and its trading partners in SADC. Although the results suggest that Zambia 
should engage more in trade with other former British colonies because of the easy 
information flows. Doing so, however, would limit Zambia’s trade within the region and 
thereby affect IIT considering the fact that there has been increased trade activity in 
countries like; Angola, DRC, Tanzania and Mozambique which are not former British 
colonies. 
 
While many studies11 on developing countries have found the exchange rate to be a 
significant factor in explaining IIT, this study however finds that in the case of Zambia, 
the exchange rate though having the anticipated sign is insignificant. This suggests that 

                                                 
11 E.g. Chidoko, et al. (2006), Do (2006), Simwaka (2006) 
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the exchange rate has not supported IIT. This finding can be explained by the fact that 
the Zambian Kwacha has constantly been appreciating and depreciating ever since it 
was liberalized. Currency appreciation causes exports to be more expensive and 
imports to be cheaper while currency depreciation causes imports to be more 
expensive while exports become cheaper. Therefore, exchange rate instability does not 
support IIT because the effects of the change in the exchange rate on imports and 
exports tend to cancel each other out. In this regard the real exchange rate cannot be 
used as a determinant of IIT in a country with an unstable exchange rate. 
 
In addition, the study finds distance to be a significant factor in explaining IIT. This 
means that the distance between trading centres is a very important factor in explaining 
trade.  
 
Lastly, for a very long time IIT has been perceived to be a feature of developed 
countries however, this study shows that IIT is a feature of both the industrialized 
countries as well as developing countries; this finding is confirmed by the significance of 
the dissimilarities in per capita income (DPCI) variable. 
 

Policy Implications 
 
Trade is considered as a very important aspect in the economic performance of a 
country. It is for this reason that it is important to investigate IIT, for this may be an 
area where substantial benefits could be reaped if properly nurtured. Therefore, there 
is need for policy to be aimed at expanding it in order to improve a country’s economic 
prospects. The results reveal that IIT does in actual fact exists, therefore since this trade 
is beneficial to the country, there is need to direct efforts to expand this form of trade. 
This can be achieved through paying particular attention to the determinants of IIT as 
established by the gravity model in this study. Firstly, economic size (GDP) has been 
found to be one aspect that can increase IIT. Therefore policy must be aimed at 
encouraging economic growth and this can be achieved through expanding the 
production sectors of the economy. Expansion of the productive sectors entails an 
expansion in the production of goods and services and therefore leads to an increase in 
income (Gross Domestic Product and Per Capita Income). In order to achieve this, 
this paper recommends that policy makers put in place stabilization policies and an 
attractive business environment which will attract Investment and will therefore 
contribute to a higher growth rate in the economy. This study also recommends that 
Zambia promotes and maintains good relations with its neighbours as well as countries 
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with which it has historical ties with. This has potential benefits in terms of reducing 
transaction costs because of closeness. The other recommendation is that Zambia 
enters into bilateral trade agreements with her neighbours as this would result in the 
elimination of trade barriers and therefore enable reciprocal non-trade barrier trade 
between her and her neighbours. Distance is also an important determinant of IIT 
between Zambia and its trading partners in the SADC. As many countries in the SADC 
are landlocked; one of the most important features of trade in the SADC is that it is 
dominated by road transport. Road transport is Zambia’s main link to other countries 
in the SADC, therefore improvement in the road infrastructure as well as reduction in 
the delays at border posts would be necessary steps to the expansion of IIT within the 
region. Improvement of the road network is particularly beneficial to the country in 
terms of increased export earnings to countries like DRC, Angola and Zimbabwe which 
have in recent years experienced growing demand for consumer goods. 
 
A key objective of the Government is to reposition the economy with a view to take 
advantage of the rebound in global economic activity and trade. The promotion of 
trade is integral to Zambia in its efforts to find additional regional and international 
markets for its products. Zambia has continued to maintain a liberal trade policy 
regime aimed at enhancing productivity and competitiveness of Zambian products in 
both the domestic and international markets. The main objective of Zambia’s trade 
policy is to contribute to economic growth and national development through the 
creation of viable and competitive export sectors in the economy:12 this led to the 
formation of the Zambia Development Agency (ZDA). The policy seeks to achieve this 
objective by directing resources to the most productive areas for export production, 
therefore, this study can act as a guide to policy makers as they formulate National 
Development Plans (NDPs) in terms of ways of fostering economic growth and 
development in Zambia through the promotion of IIT with its trading partners in 
SADC.  
  

                                                 
12 This objective has been enshrined in key national policy documents such as the Commercial 
Trade and Industrial Policy (CTIP), the Fifth National Development Plan (FNDP) and the 
Vision 2030, which articulate the country’s long term development objectives (Katotoka, 2010)  
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Appendices 
 
Appendix 1: Correlation Matrices 
 
Appendix 1A: Correlation Matrix with LogPCI 
(obs=99) 

 LogIIT LogGDP LogPCI LogDPCI LogEXRT LogDIST LogTI d1 d2 

LogIIT 1.0000         

LogGDP 0.2071 1.0000        

LogPCI 0.0737 0.3806 1.0000       

LogDPCI 0.0353 0.3372 0.8836 1.0000      

LogEXRT 0.0229 0.0896 0.4185 0.3502 1.0000     

LogDIST 0.3477 0.0846 0.2515 0.2894 0.3377 1.0000    

LogTI 0.2658 0.3671 0.0862 0.1580 0.0737 -0.0531 1.0000   

d1 0.3183 0.2346 0.5493 0.5338 -0.1208 -0.332 -0.4139 1.0000  

d2 .1755 0.0697 .5712 0.5841 0.4506 -0.3624 0.3568 -0.4629 1.0000 

 
Appendix 1B: Correlation Matrix after droping LogPCI 
(obs=99) 

 LogIIT LogGDP LogDPCI LogEXRT LogDIST LogTI d1 d2 

LogIIT 1.0000        

LogGDP 0.2071 1.0000       

LogDPCI -0.0353 0.3372 1.0000      

LogEXRT 0.0229 0.0896 0.3502 1.0000     

LogDIST -0.3477 0.0846 0.2894 -0.3377 1.0000    

LogTI 0.2658 0.3671 0.1580 -0.0737 -0.0531 1.0000   

d1 0.3183 -0.2346 -0.5338 -0.1208 -0.3321 -0.4139 1.0000  

d2 .1755 -0.0697 0.5841 0.4506 -0.3624 0.3568 -0.4629 1.0000 



Mulenga Chonzi Mulenga:  Determinants of intra-industry trade between Zambia and… 

 
132 

Appendix 2: Likelihood Ratio Test for Heteroscedasticity 
 
Cross-sectional time-series FGLS regression 
 
Coefficients:  generalized least squares 
Panels:  heteroskedastic 
Correlation:   no autocorrelation 
 
Estimated covariances        =        11           Number of obs        =        99 
Estimated autocorrelations =         0            Number of groups   =        11 
Estimated coefficients        =         8            Time periods           =         9 
R-sq:  overall = 0.7789   
Wald chi2(7)           =     87.79 
Prob > chi2              =    0.0000 

LogIIT Coef. Std. Err. z P>|z| [95% Conf Interval 
LogGDP 1.00137 .1674127 5.98 0.000 .673247 1.329493 
LogDPCI -.5015895 .1545782 -3.24 0.001 -.8045572 -.1986219 
LogEXRT -.0707713 .0477486 -1.48 0.138 -.1643568 .0228143 
LogDIST 1.152163 .3801933 3.03 0.002 .4069975 1.897328 
LogTI -.0029988 .1091277 -0.03 0.978 -.2168852 .2108876 
d1 3.367093 .4506935 7.47 0.000 2.48375 4.250436 
d2 3.737611 .5863582 6.37 0.000 2.58837 4.886852 
_cons -29.98961 4.666829 -6.43 0.000 -39.13643 -20.8428 
 
Appendix 3: Wooldridge Test for Autocorrelation in Panel Data 
Wooldridge test for autocorrelation in panel data 
H0: no first-order autocorrelation 
F(  1,      10) =     34.691 
Prob > F       =     0.0002 
 
Appendix 4:  Descriptive Statistics 

 Obs Mean Std. Dev. Min Max 

logiIt 99 1.877805 2.229945 -7.145463 4.268123 

loggdp 99 22.67257 1.206293 20.89851 26.2645 

logdpci 99 6.597309 1.321443 3.870002 8.521646 

logexrt 99 5.132428 1.970125 .375566 11.64926 

logdist 99 7.130415 .5129907 6.075786 8.049336 

logti 99 -.5430343 2.295744 -6.93765 3.236551 

d1 99 .7272727 .4476283 0 1 

d2 99 0.6363636 .4834938 0 1 

 


