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Preface 

On behalf of the Horn Economic and Social Policy Institute (HESPI), I am pleased to present 

this Annual Proceedings on the Economic Conferences on IGAD member countries, which 

was organized by the Institute and its partners. The annual Economic Conference held in 

2015 focused on “inclusive growth and poverty reduction in the IGAD sub-region, and the 

relevant experiences of other African and low income countries at large”.  Even though 

growth for the last decade was impressive in several countries in the region, inclusive growth 

is given urgency by the fact that most of the countries in the sub-region remain among the 

least developed in the world. Several of the countries are affected by instability and prevalent 

insecurity, but even in the few countries among them that have experienced high sustained 

economic growth, large proportion of their population lives below the poverty line. The sub 

region has also become a source of alarming outward migration, and accordingly needs to set 

sustaining high inclusive growth and reducing extreme poverty as of the highest priority. 

The conference on inclusive growth and poverty reduction is aimed at refocusing research 

attention on what is a critical development challenge, at a time when the pace of economic 

growth has been adversely impacted by the global downturn in the demand for primary 

products and natural resources based-exports, on which most of the countries in the sub 

region depend.  The specific objectives of the Conference included the promotion of 

objective research and knowledge dissemination as an essential driver of sound policy 

planning and implementation, and the promotion of research on economic and social policy 

issues related to development. 

The 2015 Conference proceedings cover ten selected papers, which are organized into four 

sections: inclusive growth; financial Inclusion; agriculture and environment; and market 

potential and productivity. A key message of the report is that giving more concerted efforts 

to the issues raised in these core areas of research will be an important impetus to more 

sustained and impactful inclusive growth in the sub region and other low income countries.  It 

is also important to emphasize that the proceedings has been compiled to disseminate the 

findings of the studies undertaken in order to contribute to policy debate and discussions on 

the need for pursuit of sustainable inclusive economic growth.  The proceedings report, one 

hopes, will provide a road map on further steps that should be undertaken to ensure inclusive 

growth is central to national agendas and policy implementation in the sub region and across 

Africa. 

Finally, we wish to thank the entire group of participants at the 2015 HESPI economic 

conference and in particular those contributing to the papers compiled in this proceedings. 

We also very much appreciate the efforts expended by HESPI associates and staff that 

organized the event and assisted in editing these selected papers. It is hoped that this report of 

the conference proceedings will stimulate active debate and discussions on the pathways the 

member countries of IGAD will develop to implement effective pursuit of inclusive growth 

and poverty reduction.  

 

 

Ali Issa Abdi (PhD) 

Managing Director, HESPI 
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Introduction 
 

 

1. ABOUT HESPI  

 

The Horn Economic and Social Policy Institute (HESPI) is an independent, non-profit 

regional think tank and capacity building firm established in 2006 for the member 

countries of Intergovernmental Authority on Development (IGAD)1 in particular and 

developing countries at large. HESPI provides economic and social policy analysis 

and research on issues of common interest to the sub-region. The Institute undertakes 

commissioned studies, policy analysis and research for the public and private sectors 

in areas of regional or country specific interest, and provides institutional and human 

resource capacity building. HESPI’s mission is to assist with the formulation and 

implementation of sound economic and social policies, to promote high-quality 

research and policy analysis, and to provide advisory services to facilitate broad-based 

economic growth and poverty reduction. One of the strategies HESPI employees is 

through creation of policy forms of which the annual conference most instrumental. 

 

2. BACKGROUND TO THE HESPI ANNUAL CONFERENCES/POLICY 

FORUM ON IGAD ECONOMIES  

 

The IGAD region, which comprises of eight countries, namely Djibouti, Eritrea, 

Ethiopia, Kenya, Somalia, south Sudan, Sudan and Uganda, stretches over an area of 

5.2 million Kms and is home to a population of over 221 million.  

 

As though crisis is its unique identifier, the region faces wide varieties of challenges 

ranging from socio-political, economic and environmental challenges. It is home to 

the two of the world’s fragile states - Somalia and South Sudan; the member states are 

not only among the most poor countries in the world but poverty is rising in some of 

these states; intra-community and inter-state crises and tensions characterise member 

states; and drought, environmental degradation, natural resource stress and scarcity, 

food insecurity due to crop failure and livestock epidemics are some of the 

environmental factors that adversely affect the region. 

 

However, the IGAD sub-region has the required natural and human resources that 

could be developed and propel the sub-region to collective self-reliance where peace 

and security can prevail. Over the recent years, the sub-region is showing a good turn-

around. For the last decade, the IGAD sub-region as a whole has recorded impressive 

economic performance. On average, the economies of the sub-region have been 

growing at annual rate of 5.9% since 2000.  

 

                                                           
1 Current IGAD members include: Djibouti, Eritrea, Ethiopia, Kenya, Somalia, South Sudan, Sudan, 

and Uganda  
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Given promising insights of growth in some of the IGAD member states on the one 

hand and a range of problems and challenges that these members states face on the 

other hand, it is relevant and absolutely essential to have a platform where 

researchers, policy makers, development practitioners discuss and scrutinize the 

challenges, and contribute to the development endeavours in the region. 

 

As a regional institute, HESPI is well positioned to facilitate regional forums and 

platforms to discuss on economic, social and political developments in the IGAD 

region. Thus, HESPI along with its partners has initiated annual conference for the 

IGAD region called HESPI annual conference on IGAD economies. The conference 

is held once in a year offers a unique avenue for researchers, policymakers and 

development practitioners from Africa and elsewhere to debate on important 

economic, social and political developments in the IGAD region. 

 

The specific objectives of the conference include:  

 To offer a unique avenue for researchers, policymakers and development 

practitioners from the IGAD region and elsewhere to debate on important 

economic, social and political developments in the IGAD region 

 To contribute to the economic, social and political development in the IGAD 

region through promotion and advancement of scientific research on economic, 

policy and social issues related to development of the IGAD economies.  

 To promote scientific research and knowledge management as an important driver 

of policy dialogue, good policy planning and implementation in the IGAD region 

 

The umbrella issues/topics for the conferences are annually selected based on analysis 

of emerging relevant socio-economic policy issues usually suggested by the 

stakeholders and evaluated by the HESPI research team and the management.  

 

Under each annual conference issue, 25-30 research papers are appraised and 

presented. The topic for:   

 The 2014 conference was Economic, Social and Political Development in the 

IGAD region and its challenges 

 The 2015 conference was on Inclusive Growth and Poverty Reduction in the 

IGAD region  

 The 2016 conference is on   the  “Imperatives for Attaining the UN Sustainable 

Development Goals 

 

Following the conferences, HESPI produces high quality proceedings that passes 

through multiple review phases and captures all the technical papers presented at the 

conferences under various headings and sub headings. The Conference Proceedings 

capture the edited versions of research papers presented with their technical details 

and policy recommendations.  
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The proceedings also include distilled substantive issues from the discussions at the 

conferences and also sections like introduction, opening remarks of key note speakers 

and finally conclusion of the conference.  

 

 

3. ORGANIZATION OF THE IGADEC 2015 PROCEEDINGS 

 

The proceedings comprise ten edited papers. These papers were conveniently 

organized into the following four parts: 

 Part I:  Inclusive Growth 

 Part II: Financial Inclusion 

 Part III: Agriculture and Environment 

 Part IV: Market Potential and Productivity 

 

3.1 Part One: Inclusive Growth 

This section comprises two papers that analysed different aspects of inclusive growth 

in sub-Saharan Africa. The first paper used a nonparametric approach to identify the 

major determinants of long run economic growth among SSA countries. The paper 

employed the local linear kernel estimator which does not assume any functional form 

for the underlying growth model. The findings suggest that there is a positive and 

nonlinear relationship between economic growth on one hand as well as investment in 

physical capital, population and democracy on the other hand. Again, while we find 

that human capital and inflation have no significant effect on economic growth over 

the paper period, foreign aid was found to have negative effect on economic growth in 

SSA. The findings obtained in the paper have important implications for growth 

policy in SSA. Growth policies should thus consider population control, expanding 

and improving the quality of education and enrolment especially at the higher levels 

and strengthen democratic institutions. For research, the findings imply that 

researchers should be cautious in specifying the functional form of growth models 

when investigating the determinants of economic growth. 

 

The second paper examined whether there are signs of inclusive growth through 

private sector development in SSA countries. One key measure that plays an 

important role in achieving inclusive growth is promoting higher productivity and/or 

creating employment opportunities. This follows the main question: does the 

promotion of private sector development through attracting private foreign firms 

improves the productivity of domestic firms and creates more employment 

opportunities. However, instead of simply investigating the question of whether or not 

productivity/employment increases, the study focuses on identifying and quantifying 

the specific transmission channels in promoting higher productivity to achieve 

inclusive growth. In this respect, not only from the viewpoint of the academic interest, 

but also from the viewpoint of policymakers this will be vital to fine-tune the 

transmission channels by which inclusive growth through promoting private sector 
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development actually occur .We use firm-level panel data pooled from the World 

Bank’s Enterprise Surveys conducted from 2006 to 2014 in eight SSA countries.  

 

The study incorporates recent qualitative data from Uganda to uncover and get more 

insight on our quantitative data relationship. Results suggest that an increase in 

domestic productivity and employment opportunities occur through the imitation and 

competition channels, whereas the labor mobility channel is negligible in prompting 

higher productivity. On policy front, the study suggests that policymakers need to 

vigilantly consider the selection of private sectors that actually promote the imitation 

and competition (but evade the possible crowed-out effect) transmission channels to 

achieve more on inclusive growth. 

 

3.2 Part Two: Financial Inclusion 

This section comprises two papers that analysed different aspects of financial 

inclusion. The first paper derived evidence of financial inclusion in Africa using 

dynamic panel data. It examined the determinants of financial inclusion across 27 

African countries using GMM dynamic panel data analysis. The GMM dynamic panel 

estimators utilized were specifically designed to deal with the problems plaguing past 

studies of determinants of financial inclusion, namely, simultaneity bias and omitted 

variable(s) bias, including unobserved country specific effects. The empirical results 

showed that financial inclusion is significantly and positively related to its lagged 

value, GDP per capita and mobile infrastructure, and negatively related government 

borrowing. The negative relationship between financial inclusion and government 

borrowing has important policy implications for African countries which by and large 

have a low ratio of private sector credit to GDP. In this regard the paper demonstrates 

that a large ratio of government debt to GDP which characterizes some African 

countries hampers efforts to achieve financial inclusion. 

 

The second paper analyzed the impact of international remittances on the level of 

household savings relying on a micro-level household data from the Ethiopian 

National Survey 2010. A total of 410 regular international remittances-recipient 

households were incorporated in the analysis. Both OLS and Tobit regression 

techniques are adopted for the empirical inquiry. The estimated result reveals that 

households with higher international remittances save more. However, rich 

households save a lesser portion of remittances they receive from their fellow 

migrants. The result also shows that international remittances are not only denote a 

significant share of households’ consumption expenditure, but also are sources of 

funds needed to boost investment spending through enhancing the level of household 

savings in Ethiopia. This paper therefore recommends that more has to be done in 

providing investment opportunities including financial products for remittances-

recipient households to direct the money they receive in to productive investment. 
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3.3 Part Three: Agriculture and the Environment 

Three papers were edited for the third part of the proceedings.  The first paper 

analyzed the potential of forest environmental resource Management as pathway into 

or out of Poverty and Inequality in the semi-arid Region of Tigray in Ethiopia.  It used 

2010 household survey data from the Tigray Regional state of Ethiopia to estimate the 

contribution of forests on poverty and inequality based on the conventional and 

counterfactual scenario. Under the conventional approach the results revealed that 

forest income appeared to reduce the poverty and inequality indicators. However, 

under the counterfactual approach the results showed that forest income had little or 

negative impact on poverty and inequality indicators. These apparently contradictory 

findings implied that forest activities might have a disincentive effect on other income 

sources which are not captured when forest income is treated as an exogenous 

transfer. 

 

The second paper analyzed the effects of gender on adoption of Climate Smart 

Agriculture (CSA) practices in Burkina Faso. The paper defined Climate-smart 

agriculture as including practices and technologies that sustainably increase 

productivity, support farmers’ adaptation to climate change, and reduce levels of 

greenhouse gases. Data used in this study were derived from a survey done in 2013, in 

which 450 households were randomly selected from three rural communities of 

Burkina Faso (Dano, Koumbia and Gourcy) and sampled out through a multi-stage 

sampling procedure. A Heckman sample selection model was employed to avoid 

sample selection bias, since not every farmer who may perceive climate change would 

respond to changes through adaptation. The results of the data analysis revealed that 

though farmers’ perception of climate change is gender, it is significantly related to 

the household socio-economic characteristics including age of the head of household, 

the level of education, households’ head experience of extreme events (drought and 

flood) and agro-ecological settings.  

 

The adoption model indicated that farmers in female-headed households were less 

likely to adopt than male farmers. However, the associated positive and significant 

interaction effect of the age of the households head and his/her gender suggested that 

this effect may be different regarding to the age of female -headed households. The 

study also showed that farmers socio-economic characteristics, institutional factors 

(access to credit, access to extension services, and distance to market), farmlands 

characteristics, households’ head experience of extreme events (drought and flood) 

Significantly influence farmers’ choice of CSA practices. 

 

The third paper estimated the economic benefits of managing small ruminants in two 

agro-ecological zones of Ghana. The paper argues that in pastoral sub-Saharan Africa, 

reasons for raising small ruminants (i.e., sheep and goat) are not only for market 

outputs (meat and milk) but also important non-market co-products including 

insurance and financing role, display of status, home consumption, manure, and 

strengthening social relationships. It further argues that these non-market features of 
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sheep and goat are of particular relevance in rural communities where subsistent 

households lack access to formal financial markets (credit and insurance markets).The 

paper used a multi-stage sampling procedure to select 249 small ruminant subsistent 

households for the survey. The results show that more than 60% of net benefits from 

sheep and goat production in the Guinea savannah and additional 73% in the Sudan 

savannah agro-ecological zone are non-marketable (non-cash).  

 

In addition, the traditional small ruminant system is economically viable when non-

market functions and associated values of the animals are considered. In conclusion, 

the overall economic value estimation demonstrates the importance of non-market 

services of sheep and goat in reducing food insecurity and poverty in subsistence 

households. The study also provides a practical proposal for any livestock related 

policies to evaluate traditional livestock production system aim at improving meat 

production in northern Ghana. 

 

3.4 Part Four : Market Potential and Productivity 

This section comprises three papers that analysed the nexus between market potential 

and productivity in sub-Saharan Africa. The first paper systematically investigated the 

role of the quality of rural employment on agricultural production efficiency in 

developing countries, taking Ethiopia and Tanzania as cases. We use the 2011 data of 

the Living Standards Measurement Study-Integrated Surveys on Agriculture (LSMS-

ISA). In the analysis, an output-oriented distance function approach that accounts for 

different technological, demographic, socio-economic, institutional and quality of 

rural employment indicators is applied. The findings of the analysis support the idea 

that the quality of rural employment could be seen as an effective element of rural 

development policies and strategies in sub-Saharan Africa. Better integration of 

quality rural employment aspects (creation of jobs, improving quality of jobs, 

promoting public employment programs etc.) contribute to improve technical 

efficiency in agricultural production. 

 

The second paper investigated Ethiopia’s market potential in the new IGAD FTA 

initiative to be established by 2017. It is based on an “out-of-sample” benchmarking 

approach. First, gravity model variables are estimated for more integrated REC in this 

case COMESA FTA, then the result of these estimated coefficients are used to 

estimate the export potential of Ethiopia with IGAD members. Accordingly, the 

empirical results demonstrate the fact that Ethiopia’s current values of export with 

Djibouti and Sudan was significantly exhausted in terms of market opportunities. 

These empirical results could be partly explained by the already existence of a FTA 

agreement between Ethiopia and Sudan since 2002 alongside the existence of 

advanced bilateral diplomatic and trade relations with Djibouti. The implications of 

these empirical results portray the significance of trade liberalization and its likely 

influence on trade potentiality within intra and inter-regional trade when favorable 

trade conditions are met. The case of Ethiopia’s huge market expansion potential with 

Kenya and Uganda can facilitate policy makers towards either or not decisions of 
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joining the proposed FTA by 2017. However, 96 percent of Ethiopia’s export item to 

IGAD countries are food and live animals in 2012. 

 

The third paper examined and compared patent licensing regimes in a two-

dimensional model where two competing firms are located symmetrically on the point 

ends of the city. We assume that one of the firms has a patent process innovation that 

reduces the output unit cost and it will choose the optimal licensing policy depending 

on the size of the innovation. Consumers are uniformly distributed over the city and 

each one pays a quadratic transportation cost to move to one of the two firms. The 

contribution of this paper compared to what has been done is that this two-

dimensional model is more realistic that the one-dimensional Hotelling or Salop 

models. In fact consumers do not generally locate on a road but in urban space. The 

results show, contrary to what was found in the one-dimensional models, that a fixed 

fee licensing can be optimal when innovation is intermediate or enough drastic and 

the inefficiency in costs of the patent holder is medium or high. 
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A Nonparametric Approach to Estimating Growth Determinants 

in sub-Saharan Africa 
 

Michael Kwame ASIEDU2 

 

ABSTRACT 

 

This paper provides a contribution to the growth empirics in sub-Saharan Africa with 

a focus on identifying the major determinants of long run economic growth among 

SSA countries. Being aware of the overwhelming dominance of parametric regression 

methodology in the extant literature and it’s associated numerous setbacks, we 

specifically employ the local linear kernel estimator which does not assume any 

functional form for the underlying growth model. The findings suggest that there is a 

positive and nonlinear relationship between economic growth on one hand as well as 

investment in physical capital, population and democracy on the other hand. Again, 

while we find that human capital and inflation have no significant effect on economic 

growth over the paper period, foreign aid was found to have negative effect on 

economic growth in SSA. The findings obtained in the paper have important 

implications for growth policy in SSA. Growth policies should thus consider 

population control, expanding and improving the quality of education and enrolment 

especially at the higher levels and strengthen democratic institutions. For research, 

the findings imply that researchers should be cautious in specifying the functional 

form of growth models when investigating the determinants of economic growth. 

 

Keywords: Bandwidth, economic growth, local linear kernel regression, 

nonparametric, sub-Saharan Africa 

 

JEL Classification: C13, C14, O40, O55 

 

 

1.  INTRODUCTION 

 

Economic growth is one of the key indicators of economic performance of any given 

country and region. Thus, interest in factors that determine economic growth of 

countries and regions has attracted considerable amount of attention in both 

theoretical and empirical growth literature especially after the publication Robert 

Solow’s paper in 1956. Using different conceptual and methodological frameworks, 

these studies have come out with several set of variables that determine economic 

growth. Notwithstanding, the search for factors that explain economic growth among 

countries still continues.  

 

                                                           
2 School of Business and Economics, Presbyterian University College, Ghana, 

Okwahu Campus, Abetifi-Kwahu, Ghana. E-mail: asiedumk@gmail.com 
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A popular feature of studies in empirical growth literature is the dominance of 

parametric methods based on linear specifications of growth models. Parametric 

methods assume functional forms for the specified models which may or may not be 

correct. Thus, estimators used in these models provide efficient and consistent results 

under very strict assumptions and/or conditions, a situation that affects the robustness 

of the estimates. As a result, the findings are usually contradictory which eventually 

adversely affects the inferences and conclusion drawn. 

 

For instance, while Sala-i-Martin (2004), Mankiw et al (1994) and Barro (1991) 

found positive impact of human capital on economic growth others such as Krueger 

and Lindahl (2001) Pritchett (2001) and Topel (1999) found negative relationship 

between human capital and economic growth. In much the same way, trade openness 

has been found to accelerate growth by Sakyi et al (2014), Yanikkaya (2003) and 

Wacziarg (2001) but others like Vamvakidis (2002) as well as Rodriguez and Rodrik 

(1999) concluded that trade openness has significant negative growth effects. 

 

This paper thus contributes to the growing literature on determinants of economic 

growth by applying the nonparametric regression method (specifically the local linear 

kernel estimator) which does not impose any structure on the data or specify any 

functional relationship prior to estimation. Through this approach, the supposed 

factors that drive the growth process of sub-Saharan African countries would be 

identified. Besides, to the best of our knowledge, nonparametric methodology has not 

been utilised in growth literature specifically related to sub-Saharan Africa. In 

addition, we also consider large number of sub-Saharan African countries covering 

relatively longer period of time. 

 

It is an indisputable fact that Sub-Saharan African countries lag behind their 

counterparts in North America, Western Europe as well as Japan in terms of aggregate 

standard of living and infrastructural development (Romer, 2006, Sala-i-Martin and 

Barro, 2009, among others). While some countries like South Korea, Turkey and 

Israel appear to be making transition to membership in the group of relatively wealthy 

nations others including many in sub-Saharan Africa have had difficulty in obtaining 

positive growth rates of real income per capita. For this reason, the main focus of 

many governments of sub-Saharan African countries since independence from 

colonialism has been to find alternative ways of speeding up the rate of growth of 

aggregate output which will consequently lead to a decline in the prevalence of 

poverty in their respective countries.  

 

This is clearly exemplified in the many reformed programmes and policies they have 

pursued over the years and continue to pursue. Additionally, they have strived to 

maintain a relatively stable macroeconomic environment to stimulate economic 

activities. These notwithstanding, sub-Saharan African countries continue to be 

marginalised in terms of economic growth. The big question that is begging to be 



5 | P a g e  
 

answered then is which variables or factors drive the growth process of SSA 

countries? 

 

The economic performance of sub-Saharan African countries has not only been 

inconsistent but also very abysmal compared with other developing countries of the 

same category. Many SSA countries show great potentials prior to independence and 

the periods immediately after independence. However, the following two decades 

presented some obstacles to many sub-Saharan African countries which resulted in 

stagnation or decline in economic performance. Since 1990s a lot of SSA countries1 

have exhibited a modest recovery. Yet levels of economic performance remain quite 

below the immediate post-independence era. In a whole, the 0.9% average per capita 

income growth falls short by 1.5% in relation to other developing regions, and just 

about 3% below that of East Asian Economies and the high performing African 

(Botswana and Mauritius). 

 

In view of the enormous emphasis placed on economic growth and its resulting 

measure of aggregate economic welfare, it becomes imperative to understand those 

variables that determine and drive the growth process of SSA countries. Many of the 

earlier studies on the growth covariates in SSA have adopted parametric regression 

methodologies to test specific dimensions or magnitudes of several variables. The 

results of many of the existing panel data studies face estimation challenges. For 

instance, the problem of unit root, cross-country dependence, cross-country 

heterogeneity, among others are often more difficult to address. Besides, most of the 

estimators used in parametric regression analysis are efficient and provide consistent 

estimates under strict assumptions and/or conditions, a situation that can affect the 

results and hence the conclusions drawn. 

 

In order to circumvent the setbacks of the parametric methods identified above, we 

estimate our specified growth model nonparametrically using the local linear kernel 

estimator (LLKE) proposed by Li and Racine (2004). There are some benefits that can 

be derived from applying this estimator. Firstly, this estimator naturally takes care of 

interactions and nonlinearities among all the regressors as it jointly models the 

relationship among all the regressors. Secondly, among the class of nonparametric 

estimators, the local linear estimator has been found to be among the best boundary-

correction methods. Finally, as argued by Li and Racine (2004), the resulting 

nonparametric estimator can have a convergence rate that is arbitrary close to the 

parametric rate when the underlying relationship is almost linear. 

 

This paper makes significant contributions to the literature. First, to the best of our 

knowledge, this is the only paper that considers the nonparametric methodology and 

for that matter LLKE to investigate the determinants of economic growth in sub-

Saharan Africa. Second, this paper considers panel data from a large number of sub-

Saharan African countries covering relatively longer period of time which makes the 

results more general than the earlier studies. Finally, we include in this paper a large 
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number of regressors so that the key factors that affect long run economic growth in 

SSA can be determined. 

 

Eventually, the findings of the paper suggest that there is a positive and nonlinear 

relationship between economic growth on one hand as well as investment in physical 

capital, population and democracy on the other hand. We also find that human capital 

and inflation have no significant effect on economic growth in SSA at least over the 

period considered for the paper. The relationship between trade openness and real 

GDP though is nonlinear, it is a bit difficult to describe as it becomes negative after 

some threshold level and turns back to positive after a certain threshold value. Finally, 

we find in the paper that foreign aid has negative effect on economic growth in SSA 

over the paper period. 

 

The rest of the paper is organised as follows: Section 2 provides an empirical review 

of growth determinants. Section 3 presents the description of the data and estimation 

techniques adopted in the paper. Section 4 discusses the empirical results while 

Section 4 provides the conclusion and policy implications of the paper. 

 

 

2.  DETERMINANTS OF ECONOMIC GROWTH: AN EMPIRICAL 

SURVEY 

 

Clearly, two major theories dominate growth literature which discusses the role of 

various factors that determine economic growth among countries and regions. These 

theories are the neoclassical growth theory and endogenous growth theory. The 

neoclassical growth theory was developed by Robert Solow (1956) and highlights 

investment in physical capital as the major source of economic growth. This theory 

views technological progress as exogenously determined. One key prediction of the 

neoclassical growth models has to do with convergence. Those models predict that if 

a group of countries have the same steady state, then all things being equal, the poor 

countries in the group would grow faster than the rich countries. 

 

The second theory is the endogenous growth theory pioneered by Romer (1986) and 

Lucas (1988). This theory emphasises the importance of human capital (knowledge) 

as well as invention and innovation (technological progress) in growth process. 

According to this theory, research and development activities are the key drivers of 

knowledge and technological progress. Further, knowledge and technology exhibit 

increasing returns which drive the process of economic growth. New growth theory 

predicts that there will be no convergence due to increasing returns to scale. 

 

In addition to the neoclassical and endogenous growth theories, other theories have 

emerged which have offered useful insights into the contributions of non-economic 

factors such as institutions, legal and political systems, socio-cultural and 

geographical factors. These theories have been championed by Gallup et al. (1999), 
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Kaufmann et al. (1999), Brunetti (1997), Knack and Keefer (1997), North (1990), 

Matthews (1986) and Granovetter (1985). 

 

Following from these theoretical developments, a wide range of empirical studies 

have flourished. Empirical studies in growth literature have come in two forms. The 

first form of studies generally focuses on convergence and/or divergence. That is, 

whether differences in aggregate economies over time would converge at equilibrium 

(See Mathur, 2005; Polanec, 2004; Barro and Sala-i-Martin, 1992; Barro, 1991; 

DeLong, 1988; Baumol, 1986). 

 

The second form of studies which of course is the focus of much recent growth 

literature has sought to investigate the variables underlying economic growth. These 

studies have identified varied factors that explain the observed differences in 

economic growth across countries and regions over time using diverse methodologies 

(For example, Lucas, 1988; Romer, 1990; Barro, 1991; Summers and Heston, 1991; 

Mankiw, Romer and Weil, 1992; Sachs and Warner, 1997; Barro and Sala-i-Martin, 

2004; Lensink and Morrissey, 2006). 

 

In both endogenous growth models and extensions of the neoclassical models, human 

capital has been identified as a very important variable that explains differences in 

growth across countries. Proxy by levels of school enrolments, literacy rate, teacher-

pupil ratio, among others, human capital concerns the technical know-how and skills 

acquired by the population through education and other forms of training. Barro 

(1991) examined the relationship between human capital (using gross primary and 

secondary school enrolment rates) and growth rate of per capita GDP) from 1960 to 

1980 for a number of countries and concluded that both gross primary and secondary 

school enrolment rates have positive and significant effects on rates of economic 

growth.  

 

Using a larger and seemingly better dataset, Sala-i-Martin (2004) concluded that 

human capital (proxy by male education) has positive correlation with growth while 

female education was insignificant. Other studies by Kyriacou (1991), Mankiw, 

Romer and Weil (1994), Benhabib and Spiegel (1994) all concluded that human 

capital enhances economic growth. Notwithstanding, other authors like Levine and 

Renelt (1992), Krueger and Lindahl (2001) and Pritchett (2001) have found contrary 

results and therefore questioned human capital as a growth covariate. 

 

Another variable that has received tremendous attention as a principal determinant of 

economic growth in literature is trade openness. Apart from the comparative 

advantage theory, international trade obviously enhances efficiency in domestic 

markets, transfer of technology and provides the opportunity for the importation of 

capital and intermediate goods required for economic growth. This situation has led 

many economists to conclude that openness to international trade accelerates 

economic growth and development (Edwards 1992, 1998; Sachs and Warner, 1997; 
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Wacziarg, 2001; Yanikkaya, 2003). Nonetheless, several other authors have obtained 

contrary findings (e.g., Levine and Renelt, 1992; Rodriguez and Rodrik, 1999; 

Vamvakidis, 2002). 

 

Investment in physical capital stock has also been identified in literature as an 

important variable that promotes growth. Certainly, both the neoclassical and 

endogenous growth theories emphasise the significant role of investment in economic 

growth. Many of the studies found in the growth literature argue and conclude that 

investment in physical capital stock is the most fundamental variable that determines 

economic growth (See Lichtenberg, 1992; Levine and Renelt, 1992; Mankiw et al., 

1992; Easterly, 1997; Barro and Sala-i-Martin, 2004; Artelaris et al., 2007). 

 

Elsewhere in growth literature democracy has also been discovered to be a significant 

determinant of economic growth. A more democratic institution provides the avenue 

for attracting foreign direct investments, foreign aid and above all redistributes 

income and resources in favour of the poor and marginalised in the economy. 

Additionally, democracy makes it possible for individuals to own property and 

establish businesses without any stringent restrictions. Thus, some existing studies 

have argued that democracy has a positive and significant impact on economic 

performance (see Rigobon and Rodrik, 2005; Roll and Talbott, 2003; Rodrik, 2002; 

Sala-i-Martin, 2002). Notwithstanding, other studies have obtained statistically 

negative relationship between democracy and growth (see Sakyi, 2011; Baum and 

Lake, 2003; Kurzman et al., 2002; Helliwell, 1994). 

 

One variable in literature that has been emphasized an important determinant of 

economic growth is foreign aid. Aid enhances savings and capital mobilization. 

Besides, aid raises the ability to import intermediate goods and provides the conduit 

technological transfer which enhances the marginal productivity of capital in a 

domestic economy. Thus, aid contributes substantially to economic growth and 

income (see Gyimah-Brempong et al, 2007; Morrissey et al, 2005; Hansen and Tarp, 

20000). However, some other studies found negative effect of aid on growth (for 

instance, Brautigam and Knack, 2004; Jensen and Paldam, 2003). 

 

Within the endogenous growth models, Research and Development (R&D) has been 

highlighted as an important source of economic growth. Research and Development 

activities result in inventions and innovations which lead to technological progress. 

This brings about the introduction of new and superior products which spur 

productivity growth and consequently economic growth. Other studies have 

empirically confirmed this assertion (e.g. Lichtenberg, 1992; Ulku, 2004; Artelaris et 

al., 2007). 

The prevailing macroeconomic conditions as well as the economic policy stance of 

the government have also been emphasised as important determinants of economic 

growth. Generally, relatively more stable macroeconomic conditions reduce risks and 

uncertainties associated with investment and hence provide a conducive environment 
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for growth. Conversely, a macroeconomic instability resulting from high inflation 

tend to harmfully affect economic growth. Also, good economic policies resulting in 

improved infrastructures, investment in human capital and efficient institutions can 

spur economic growth. Barro and Sala-i-Martin (1995), Easterly and Rebelo (1993), 

Fisher (1993), Barro (1991, 1998), Grier and Tullock (1989) and Kormendi and 

Meguire (1985) have all concluded that macroeconomic conditions and economic 

policies play a significant role in economic growth. 

 

 

2.  EMPIRICAL METHODOLOGY 

 

2.1  Data Sources and Definition of Variables 

This paper covers the period 1970 to 2012 and considers a panel data for 32 Sub-

Saharan African countries2. These countries were considered on the basis of data 

availability for the variables used in the paper. Data  were  drawn  mainly  from  the  

World  Bank’s  WDI  and  African  Development. Real gross domestic product, 

human capital, investment in physical capital, foreign aid, trade openness, democracy, 

inflation and population, are the major variables considered in the paper. 

 

Real GDP is the monetary value of goods and services produced within the borders of 

an economy during a given year. It is measured using 2000 constant prices. Human 

capital concerns the technical know-how as well as skills and training acquired by the 

population. It is proxy by education measured here by gross primary school 

enrolment. Gross domestic capital formation as a percentage of GDP (a measure of 

gross domestic investment) captures the share of capital stock in promoting long run 

economic growth. AID here includes both official development assistance and net 

official assistance measured as a percentage of GDP. Trade openness considers the 

extent to which the economies of SSA countries are opened to international trade. 

Measured as a sum of export and import as a ratio to GDP, trade openness captures 

the role of external trade in economic growth.  

 

Democracy captures the impact of the political regime on economic growth. It is 

proxy by Polity2 which is a continuous variable that measures the democratic quality 

of political regimes using polity scores ranging from -10 (strongly autocratic) to +10 

(strongly democratic). Inflation reflects the annual percentage change in the general 

price levels in the economy. Measured here by the consumer price index, inflation 

reflects the macroeconomic conditions in the economy. Population includes all 

residents in a country regardless of their citizenship and it is used to control for 

country size. 

 

2.2  Model Specification and Method of Estimation 

In this paper, we investigate the factors that determine the growth process of sub-

Saharan African countries in the long run. Theoretically, the neoclassical and 

endogenous growth models predict that investments in physical and human capital as 
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well as technological progress are capable of explaining bulk of the differences in 

economic growth across countries. Nonetheless, there is still more room to account 

for other explanatory variables that explain changes in productivity and output growth 

among economies. 

 

We therefore follow theory and earlier researchers and specify a growth model based 

on aggregate production function. In this specification, we see economic growth as 

dependent on human capital (Sala-i-Martin, 2004; Mankiw et al, 1994; Barro, 1991; 

Romer, 1990), investment in physical capital (Artelaris et al., 2007; Barro and Sala-i-

Martin, 2004; Levine and Renelt, 1992), foreign aid (Gyimah-Brempong et al, 2007; 

Morrissey et al, 2005; Hansen and Tarp, 20000). Several other studies also stress the 

significance of trade openness in economic performance (Yanikkaya, 2003; Sachs and 

Warner, 1997; Wacziarg, 2001). Other regressors in the model include democracy 

(Rigobon and Rodrik, 2005; Roll and Talbott, 2003; Sala-i-Martin, 2002; Kaufmann 

et al. 1999), macroeconomic conditions (Barro, 1998; Barro and Sala-i-Martin, 1995; 

Fisher, 1993) and population (Siddique and Iqbal, 2005; Harrison 1996). 

 

The growth equation to be estimated in this paper therefore takes the following 

general form: 

 

Yit = f(HUMCAPit, INVit, AIDit, TOPit, DEMOit, INFLit, POPit) + μit   (1)  

 

Where i = 1, 2, 3, ...., N is the cross-sectional dimension of countries, t = 1, 2, 3,....., T 

represents time, Yit is the real GDP, HUMCAPit is human capital, INVit is rate of 

investment in physical capital, AIDit denotes foreign aid, TOPit is trade openness, 

DEMOit indicates democracy, INFLit measures inflation, POPit represents population 

and μit is the white noise. 

 

2.2.1 Nonparametric Regression Technique 

A peculiar feature that distinguishes this paper from earlier studies on growth in SSA 

is that it employs the nonparametric regression method which is expected to yield 

more robust and efficient results. As indicated earlier on, one major argument often 

advanced in favour of nonparametric methods is the incorrect functional specification 

of parametric models which sometimes results in wrong inferences. Thus, in an 

attempt to circumvent this weakness of the parametric method, Hsiao, Li and Racine 

(2007) consistent model specification test is applied in estimating the growth equation 

specified in (1) by employing the local linear kernel estimator (LLKE). LLKE is 

preferred in many nonparametric analyses because it is known to be among the best 

boundary-correction methods so far. According to Li and Racine (2004, 2007) as cited 

in Adu (2012), when the underlying relationship is somewhat linear, the resulting 

nonparametric estimator can have a convergence rate that is arbitrarily close to the 

parametric rate. In addition, parametric specifications fail to capture possible 

interaction and nonlinearities which local linear kernel estimator does. 
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The estimation of the growth model in equation (1) involves three main steps. The 

first step involves evaluating the usual parametric specification by applying a 

consistent model specification test for correct parametric specification. This test is 

used to test the null hypothesis that the parametric model is specified appropriately. 

The null hypothesis takes the following form: 

 

      (2) 

 

Where m(.) is a known function (the assumed parametric regression model) with  

being  vector of unknown parameter.  

 

The above null hypothesis is tested against the following alternative hypothesis: 

 

      (3) 

 

Both hypotheses are tested by employing a statistical test which is based on the 

outcome of correct specification.  This demands that the residuals satisfy 

 on condition that there is correct model specification  is 

consistently estimated using nonparametric methods.  By the law of iterated 

expectations, , a density weighted version is employed for the purpose 

of testing provided by , where  and 

 is a joint probability density function.  The reason for employing density 

weighting is to avoid the presence of a random denominator.  Indeed 

 and  on condition that the stated null hypothesis is 

equation (2) is true.  Hence, J provides a suitable statistic for testing both hypotheses.  

Thus, the statistic is computed as follows 

    (4) 

Where  is the residual derived by applying the parametric null 

model,   consistent estimator of under the null hypothesis of correct 

specification and . 

 

Suppose the null hypothesis of correct specification of the parametric model is not 

accepted, implying misspecification of the parametric model, the next step then will 

be to estimate equation (1) using nonparametric methods. Specifically, this is done 

using the cross-validated local linear nonparametric estimator. 

In the second stage, the growth equation in (1) is modelled in nonparametric form. To 

do this, we rewrite the model as 

 +     (5) 
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Where is a set of continuous (a subset of ) regressors of dimension r. The 

unknown conditional expectation g(.) and its derivatives cannot be observed but can 

estimated by employing nonparametric methods.  This defined as  

gxit
c, xit

d:xc defg(xc, xdgxc, xd/xcwhereg()is a q1 vector. 

 

Define xc , xdg(xc , xd ), xc (xc , xd ) is a (q+1)1 vector-valued function whose 

first component is g(xc, xd) and whose remaining q components are the first derivative 

of g(xc, xd) with respect to xc. Taking a Taylor series expansion of g(xc, xd) at xc
j , we 

obtain 

gxit
c,xit

dg xc
jt,xit

dxit
cxc

jtxc
jtRijt where Rijt 

gxit
c,xit

dgxc
jt,xit

dxit
cxc

jt

xc

jtdetailedthus, we rewrite equation (5) 

in the following form: 

Yit gxc
jt, xit

dxit
c xc

jtgxc
jt, xit

d Rijtit  1, (xit
cxc

jt )

gxc
jt ,xit

d Rijtit       (6) 

Equation (6) above is therefore estimated using the local linear kernel estimator. 

Applying this estimator requires optimal bandwidth selection. To do this, least-square 

cross-validation is used to choose the optimal bandwidth. Estimating the optimal 

bandwidth is analogous to the minimization of the error sum of squares in parametric 

regression analysis. But a leave-one-out method is used in the cross-validation 

function to avoid over fitting. Aleave-one-out local linear kernel estimator of 

xit
c,xit

dis derived through a kernel weighted regression of Yit on 1, (xit
cxc

jt ) 

and xit
d . 

This estimator is given as 

      (7) 

See Li and Racine (2004; 2007) for a thorough description of the local lineal kernel estimator. 

where e1is a (q+1)1 vector, whose first element is 1 and the rest being zero. Optimal 

bandwidth (h, ) is then chosen to minimise the least-squares cross-validation 

function given as 

     (8) 

where  is defined in equation (7).  The resultant bandwidth vector is represented 

by (h,). 

 

After deriving the correct bandwidth vector,  is estimated by 
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Where Wˆis a product kernel for continuous data and Lij  is a product kernel for discrete 

data. 

hix 

 

The last step involves plotting the partial regression and partial gradient or partial 

response surfaces that measure how the log of real GDP and its response surface 

change in response to changes in one of the explanatory variables, holding all other 

variables constant at their modes/medians. 

 

 

3.  DISCUSSION OF EMPIRICAL RESULTS 

 

In this section, the empirical results arising from the data analysis are presented and 

discussed thoroughly. The analysis begins with the consistent model specification test 

whose results are presented in Table 1 below. The consistent model specification test 

tests the null hypothesis of correct specification of the parametric model. The results 

of the test clearly indicate that the null hypothesis of correct specification is rejected 

at 0.1% level of significance. 

 

Table 1 Consistent Model Specification Test 

Consistent Model Specification Test 

Parametric null model: 1m(formula= log(RGDP) ~ log(INV) + log(POP) + 

log(HUMCAP) + TOP + INFL + DEMO + log(AID), x = TRUE, y = TRUE) 

Test Statistic ‘Jn’: 16.29412 [2.22e-16] *** 

Significant codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1. Number of regressors: 7. IID 

Bootstrap (399replications). Null of correct specification is rejected at the 0.1% level. Value 

in [ ] indicates p-value. 

 

Having rejected the null hypothesis of correct specification of the parametric model, 

the next step is to estimate the nonparametric regression which begins with the 

bandwidth estimates as well as the respective scale factors for all the explanatory 

variables. The results are presented in Table 2 below. 
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Table 2 Estimated Bandwidth and Nonparametric Regression 

Regression Type: Local-Linear   Bandwidth Type: Fixed 

Bandwidth Selection Method: Expected Kullback-Leibler Cross-Validation 

Variable Bandwidth Scale Factor 

log(INV) 16.80334 20.20503 

log(POP) 0.7920637 1.461415 

log(HUMCAP) 13.276527 16.85965 

TOP 1.0732 4.346432 

INFL 281.6479 68.77627 

DEMO 0.380059 1.420599 

log(AID) 13.72032 30.3864 

Ordered(YEAR) 0.8429146 Lambda Max: 1 

Factor(ID) 0.0003064388 Lambda Max: 1 

R2 = 0.9895478 Residual Standard Error: 0.02874646 

Objective Function Value: -4.355896 (achieved on multistart 5). Number of Continuous 

Explanatory Variables: 7. Continuous Kernel Type: Second-Order Gaussian. Number of 

observations: 1333. Number of ordered categorical variables: 1. Number of unordered 

categorical variables: 1. Unordered Categorical Kernel Type: Li and Racine. Ordered 
Categorical Kernel Type: Li and Racine. Estimation time: 32,254 seconds 

 

The relative values (or sizes) of the bandwidth estimates show whether there is linear 

or nonlinear relationship between real GDP and the explanatory variables. Relatively 

larger bandwidth estimates for a regressor(s) suggest a linear relationship between 

real GDP and those regressors. Thus, as the relationship becomes linear the resulting 

nonparametric estimator converges to the parametric estimator on the coefficient on 

that variable. 

 

Conversely, relatively smaller bandwidth estimates is an indication of nonlinear 

relationship between real GDP and the regressors. The results from the table clearly 

indicate that with the exception of log of population (log(POP)), trade openness, 

democracy and the two categorical variables (the time index and country index) all 

the other variables have relatively large bandwidth estimates. As can be seen from the 

table, log(POP), TOP and DEMO have bandwidth estimates of approximately 0.792, 

1.073 and 0.380 respectively which are close to zero. This means that the correlation 

among real GDP and trade openness, population, trade openness and democracy is 

nonlinear.  

 

The rest of the explanatory variables namely investment (INV), human capital 

(HUMCAP), inflation (INFL) and foreign aid (AID) have somewhat linear 

relationships with real GDP by virtue of the large sizes of their bandwidth estimates. 
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The underlying relationships (linearity and nonlinearity) between real GDP and the 

various explanatory variables become more apparent when we consider the plots of 

partial regression and partial gradients as shown in Figures 1 and 2. 

 

Following from the estimated bandwidths of the explanatory variables, we estimate 

the local linear kernel regression whose results are also reported alongside the 

bandwidth estimates in Table 2. As can be seen from the table, the nonparametric 

regression model provides a good fit of the data. This is evidenced in the relatively 

large R-squared value of0.9895478 and a low residual standard error of 0.02874646. 

The implication is that the selected explanatory variables namely, investment, 

population, human capital, trade openness, inflation, democracy and foreign aid 

account for approximately 98.95% of the observed variations in real GDP in SSA 

over the period under consideration. 

 

In order to have a clearer understanding of the nature of the relationship between real 

GDP and the explanatory variables, we consider the partial gradients and partial 

regression plots. These are graphs that measure how the dependent variable (log of 

real GDP) and its response surface change if there is a change in any of the 

explanatory variables, when remaining variables are held constant at their respective 

modes/medians. They also provide estimates of the LLKE for the growth equation 

used in the paper. All the figures plotted contain 95% variability bands. While Figure 

1 shows the plots of the partial regression Figure 2 shows the plots of partial 

gradients. 

 

The plot in Figure 1 shows that the relationship between real GDP and investment in 

physical capital is positive and linear. This means that as investment in physical 

capital increases real GDP also increases in SSA. As can be seen from Figure 2, the 

partial response surface of real GDP with respect to investment is constant confirming 

that the relationship is not only positive but also linear. This result is consistent with 

the expectation of neoclassical growth theory as well as many studies in the empirical 

literature (See Lichtenberg, 1992; Levine and Renelt, 1992; Mankiw et al., 1992; 

Easterly, 1997; Barro and Sala-i-Martin, 2004; Artelaris et al., 2007). Thus, 

investment contributes significantly to economic growth as it adds to the capital stock 

of a country and also replaces the reduction in the value of capital goods (i.e. 

depreciation). This increases the marginal productivity of capital culminating in 

growth. 

 

The partial regression plots in Figure 1 suggest a positive relationship between real 

GDP and population. The plots in Figure 2 show that the relationship among 

population and real GDP is nonlinear with a response rate of between 1 and 1.05. As 

the plot shows, real GDP initially increases with increasing population but falls with 

increasing population beyond some level. This means that beyond a certain level, 

population could have negative effect on economic growth. A rise in population not 

only increases the market size and raises aggregate demand but also adds to the total 
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labour force which go to enhance productivity and output growth. However, beyond 

certain level population could have negative effect on economic growth as increasing 

population is associated with unemployment, increased congestion, urban slums and 

poor sanitation especially in developing regions like SSA. 

 

As can be seen from Figures 1 and 2, the relationship among economic growth and 

human capital is not only linear but also constant. This result clearly suggests that 

economic growth in SSA does not vary with human capital (measured in this paper by 

gross primary school enrolment). This could probably mean that primary or basic 

education is not enough to provide the needed skills and trainings to improve the 

efficiency and marginal productivity of the population to contribute significantly to 

growth. 

 

The relationship between real GDP and trade openness is a little bit difficult to 

describe. From the respective partial regression plots and partial gradient in Figures 1 

and 2, it appears that the relationship becomes negative after some threshold level and 

turns back to positive after a certain threshold value. Notwithstanding, it is clear that 

the relationship is nonlinear. The implication of this is that the nature of the 

relationship (whether positive or negative) between trade and real GDP depends on 

the extent to which the economy is opened to international trade. 

 

From the partial plots in Figures 1 and 2, the relationship between economic growth 

and inflation does not appear to be consistent. For most levels of inflation the 

relationship is constant. 

 

Figure 1: Partial regression plots 
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Figure 2 Plots of partial gradients 

 
 

However, beyond certain threshold value real GDP falls and rises after a certain 

threshold level. This means that inflation did not significantly have any relationship 

with economic growth at least over most of the period under consideration. Thus, 

inflation had no significant effect on economic growth over the paper period. 

 

Further, the relationship between economic growth and democracy is not only 

positive but also nonlinear as shown in Figures 1 and 2. Clearly, the partial regression 

plot and partial response surface indicate that increased levels of democracy are 

associated with rising levels of economic growth. This result is consistent with 

theoretical expectations and many empirical studies that have found positive 

relationship between democracy and economic growth (see Jalles, 2010; Rigobon and 

Rodrik, 2005; Roll and Talbott, 2003; Rodrik, 2002; Sala-i-Martin, 2002). Indeed, 

over the last two and a half decades, sub-Saharan African countries have witnessed a 

remarkable improvement in democratic governance which has provided a condusive 

environment for economic activities to thrive on and this is expected to improve 

economic performance. 

 

Measured as official development assistance as a percentage of GDP, the log of 

foreign aid (log(AID)) exhibits a negative and linear relationship with real GDP. As 

the plot of partial regression in Figure 1 shows economic growth reduces with 

increasing aid inflows. The partial response surface in Figure 2 also shows that the 

relationship is almost linear implying that with time, increasing aid inflows will have 

no significant effect on economic growth in SSA. This result appear to be consistent 

with earlier studies such as Ndambiri et al.(2012), Djakov et al (2006), Heckelman 

and Knack (2005), Easterly (2003), Collier and Hoeffler (2007). 
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4.  CONCLUSION AND POLICY IMPLICATIONS 

 

This paper provides a contribution to the growth empirics in sub-Saharan Africa. It 

was conducted principally to identify those variables that contribute to long run 

economic growth among SSA countries. Mention must be made that large body of 

studies on the determinants of economic growth are found in the extant literature. 

However, these studies often adopt parametric regression methodology which 

assumes functional form for the specified model, a situation that has resulted in 

inefficient and inconsistent estimates leading to wrong inferences and conclusions due 

to functional misspecification.  

 

The search for an alternative methodology that circumvents the setbacks of the 

parametric analysis and provides more robust results remains important in growth 

empirics, hence this paper. Thus, this paper utilizes the nonparametric methodology to 

estimate the determinants of economic growth in sub-Saharan Africa over the period 

1970 to 2012. The contribution of this paper to the extant literature relies on the use of 

the local linear kernel estimator, a powerful nonparametric estimator which exists 

nowhere in growth literature related to sub-Saharan Africa. 

 

Eventually, the findings of the paper suggest that there is a positive and nonlinear 

relationship between real GDP on one hand as well as investment in physical capital, 

population and democracy on the other hand. This implies that in the long run, 

increases in gross capital formation (proxy for investment in physical capital), 

population and democracy would promote economic growth in sub-Saharan Africa, 

all things being equal. We also find that human capital and inflation have no 

significant effect on economic growth in SSA at least over the period considered for 

the paper. Finally, we find in the paper that foreign aid has negative effect on 

economic growth in SSA over the paper period. 

 

The findings highlighted above have important implications for growth policy in SSA 

in particular and growth empirics generally. An important finding of this paper is the 

significant role population (a proxy for labour force and country size) plays in the 

growth process of SSA countries. However, as already discussed, population beyond 

certain threshold becomes detrimental to growth. Therefore, population control 

programmes should be intensified especially in the rural settings. Another interesting 

finding was the relationship between human capital (measured by gross primary 

school enrolment) and real GDP. The implication is that basic/primary education 

cannot provide the needed skills and training for manpower development to promote 

economic growth.  

 

Government policy should thus focus on expanding and improving the quality of 

education and enrolment especially at the higher levels through increased public 

spending on education. Furthermore, policies should also target strengthening 

democratic institutions to be more efficient and deepen the level of democracy to 
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provide a more favourable political environment for investors and economic activities 

in general. Finally, in the area of research, the results obtained in this paper imply that 

researchers should at all times be cautious in specifying the functional form of growth 

models when investigating the determinants of economic growth. 

 

REFERENCES 

 

Acemoglu, D. (2009), Introduction to Modern Economic Growth, Princeton, NJ: 

Princeton University Press. 

Acemoglu, D., Johnson, S., and Robinson, J. (2002). Reversal of fortune: geography 

and institutions in the making of the modern world income distribution, Quarterly 

Journal of Economics, 117 (4), 1231–94. 

Adu, G. (2013). Determinants of Economic Growth in Ghana: Parametric and 

nonparametric investigations, Journal of Developing Areas, 47 (2), 277–301. 

Aghion, P., and Howitt, P. (2009), The Economics of Growth, Cambridge, MA: MIT 

Press 

Baltagi, B.H. (2001). Econometric Analysis of Panel Data, 2nd Edition, New York: 

Wiley & Sons. 

Barro, R. J. (1998). Determinants of Economic Growth: A Cross-Country Empirical 

Paper, Cambridge, MA: MIT Press. 

Barro, R. J., and Sala-i-Martin, X. (2004).Economic Growth, 2nd Edition, Cambridge, 

MA: MIT Press. 

Benhabib, J., and Spiegel, M. (1994). The Role of Human Capital in Economic 

Development: Evidence from Aggregate Cross-Country Data, Journal of Monetary 

Economics, 34 (2), 143-173. 

Boko, S.H. (2002). Economic reform, democracy, and economic growth in Africa: An 

institutional approach. International Advances in Economic Research, 8 (3), 264–

281. 

Cohen, D. and Soto, M. (2007). Growth and Human capital: Good Data, Good 

Results, Journal of Economic Growth, 12(1), 51-76. 

Dollar, D., and Kraay A. (2000). Trade, Growth and Poverty, Working Paper, 2615, 

The World Bank Development Research Group, Washington D.C. 

Dutta, M.  (2005). China’s industrial revolution:  challenges for a macroeconomic 

agenda.  Journal of Asian Economics, 15 (6), 1169-1202. 

Easterly, W., and Rebelo, S. (1993). Fiscal Policy and Economic Growth, Journal of 

Monetary Economics, 32 (3), 417-458. 

Edwards, S. (1998). Openness, Productivity and Growth: What Do We Really Know? 

Economic Journal, 108 (447), 383-398. 

Fagerberg, J. (1994), Technology and international differences in growth rates, 

Journal of Economic Literature, 32 (3), 1147-1175. 

Fagerberg, J., and Verspagen, B. (2002). Technology-Gaps, Innovation-Diffusion and 

Transformation: an Evolutionary Interpretation, Research Policy, 31, 1291-1304. 

Fagerberg, J., and Verspagen, B. (2007). Innovation, Growth and Economic 

Development: Have the Conditions for Catch Up Changed?, International Journal 

of Technological Learning, Innovation and Development, 1 (1), 1985–2008. 

Fisher, S. (1993), The Role of Macroeconomic Factors in Growth, Journal of 

Monetary Economics, 32 (3), 485-512. 

Fosu, A. K. (1990). Exports and Economic Growth: The African Case, World 

Development, 18 (6), 831–835. 



20 | P a g e  
 

Fosu, A. K., and Ndungu, N. (1999). Explaining Slow Growth in Africa, paper 

presented at the Second Workshop – Can Africa Claim the 21st Century?, Abidjan, 

Cote d’ Ivoire. 

Frankel, J. A., and Romer, D. (1999). Does trade cause growth? American Economic 

Review, 89 (3), 379–399. 

Glaeser, E.L., La Porta, R., Lopez-de-Silanes, F., & Shleifer, A. (2004). Do 

institutions cause growth? Journal of Economic Growth, 9 (3), 271–303. 

Grier, K., and Tullock, G. (1989).An empirical analysis of cross-national economic 

growth, 1951-1980, Journal of Monetary Economics, 24 (2), 259-276. 

Gyimah-Brempong, Racine, J.S. and Gyapong, A. (2010). Aid and Economic Growth: 

Sensitivity Analysis, Journal of International Development, 10 (1), 7–17. 

Hall, R., and Jones, C. (1998). Why do Some Countries Produce so Much More 

Output than Others?The Quarterly Journal of Economics, 114, 83-116. 

Hanushek, E. and Kimko, D. (2000). Shooling, Labor-Force Quality, and the Growth 

of Nations,American Economic Review, 90, 1184-1200. 

Harrison, A. (1991). Openness and Growth: A Time Series Cross-Country Analysis 

for Developing Countries, Policy Research Papers, No. 809, World Bank , 

Washington, DC. 

Hsiao, C., Li, Q. and Racine, J. S. (2007).A consistent model specification test with 

mixed categorical and continuous data, Journal of Econometrics, 140, 802–26. 

Hurvich, C. M., Simonoff, J. S., and Tsai, C. L. (1998).Smoothing parameter selection 

in nonparametric regression using an improved Akaike information criterion, 

Journal of theRoyal Statistical Society Series, B 66, 463-477. 

Krueger, A., and Lindhal, M. (2001). Education for Growth: Why and For Whom? 

Journal ofEconomic Literature, 39 (4), 1101-1136. 

Li, Q., and Racine, J.S. (2007).Nonparametric Econometrics: Theory and Practice, 

Princeton, NJ: Princeton University Press. 

Li, Q., and  Racine, J.S. (2004).  Cross-Validated  Local  Linear Nonparametric 

Regression,Statistica Sinica, 14, 485-512. 

Lucas, R. (1988). On the Mechanisms of Economic Development, Journal of 

MonetaryEconomics, 22, 3–42. 

Mankiw, N., Romer, D., and Weil, D. (1992). A Contribution to the Empirics of 

Economic Growth, Quarterly Journal of Economics 107(2), 407-437. 

Minier, J.A. (1998). Democracy and growth: Alternative approaches. Journal of 

EconomicGrowth, 3 (3), 241–266. 

Morrissey, O., Gomanee, K., and Girma, S. (2005). Aid and growth in Sub-Saharan 

Africa: Accounting for transmission mechanisms, Journal of International 

Development, 17(8), 1055–1075. 

Myint, H. (1980). The Economics of the Developing Countries, 5th Edition, London: 

Hutchinson Press. 

Rodriguez, F., and Rodrik, D. (1999). Trade Policy and Economic Growth: a 

Skeptic’s Guide to the Cross-national Evidence, NBER Working Paper, 7081, 

Cambridge, MA. 

Romer, D. (2006).Advanced Macroeconomics, 3rd Edition, New York: McGraw-Hill. 

Romer, P. (1994). New Goods, Old Theory and the Welfare Costs of Trade 

Restrictions,Journal of Development Economics, 43, 5-38 

Romer, P. (1990). Endogenous Technological Change, Journal of Political Economy, 

Vol. 98 (5), 71–102. 

Sachs, J., and Warner, A.M. (1997). Sources of Slow Growth in African Economies, 

Journal of African Economies, 6 (3), 335–376. 



21 | P a g e  
 

World Bank (2013). World Development Indicators, Washington, DC: World Bank. 

World Bank (2013). African Development Indicators, Washington, DC: World Bank. 

Yanikkaya, H. (2003). Trade Openness and Economic Growth: A cross country 

empirical investigation, Journal of Development Economics, 72 (5), 57–89. 

 

 



22 | P a g e  
 

Does the Development of Private Sector through Promoting  

FDI Facilitate Inclusive Growth? Evidence From  

Sub-Saharan African Industries 

 

Binyam Afewerk DEMENA3 

 

ABSTRACT 

 

This paper examines whether there are signs of inclusive growth through private 

sector development in SSA countries. One key measure that plays an important role in 

achieving inclusive growth is promoting higher productivity and/or creating 

employment opportunities. This follows the main question: does the promotion of 

private sector development through attracting private foreign firms improves the 

productivity of domestic firms and creates more employment opportunities. However, 

instead of simply investigating the question of whether or not 

productivity/employment increases, the study focuses on identifying and quantifying 

the specific transmission channels in promoting higher productivity to achieve 

inclusive growth. In this respect, not only from the viewpoint of the academic interest, 

but also from the viewpoint of policymakers this will be vital to fine-tune the 

transmission channels by which inclusive growth through promoting private sector 

development actually occur. We use firm-level panel data pooled from the World 

Bank’s Enterprise Surveys conducted from 2006 to 2014 in eight SSA countries. The 

study incorporates recent qualitative data from Uganda to uncover and get more 

insight on our quantitative data relationship. Results suggest that an increase in 

domestic productivity and employment opportunities occur through the imitation and 

competition channels, whereas the labor mobility channel is negligible in prompting 

higher productivity. On policy front, the study suggests that policymakers need to 

vigilantly consider the selection of private sectors that actually promote the imitation 

and competition (but evade the possible crowed-out effect) transmission channels to 

achieve more on inclusive growth. 

 

Keywords: productivity, employment, private sector development, inclusive growth, 

Sub-Saharan Africa. 

 

 

1.   INTRODUCTION 

 

Over the past 60 years, the notion of development and strategy to achieve it showed a 

progressive path in the 1950s from GDP maximization, in the 1970s to basic needs 

satisfaction, in the 1980s to structural adjustment and stabilization and in the 1990s to 

poverty reduction followed by sustainable and shared growth that dominated until 

recently (Thorbecke, 2014). Over the last recent years, this evolution of development 

notion reached its climax with the inclusive growth concept. 

                                                           
3 Institute of Social Studies of Erasmus University of Rotterdam, The Hague, The 

Netherlands 
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Although there are a number of definitions of the inclusive growth, the study focuses 

on the conditions prescribed related to the Sub-Saharan Africa (SSA) countries. The 

African Development Bank Group (2014, p.16) defines inclusive growth: 

“as economic growth that results in a wider access to sustainable 

livelihood opportunities for a broader number of people, regions, 

or countries, while protecting the vulnerable, all in an environment 

of fairness, equity, and political plurality”. 

 

This definition of the ADB focuses on the following features of inclusive growth 

(2014, p.16): 

 

Rapid growth is necessary for substantial poverty reduction, but for this growth to be 

sustainable in the long run, it should be broad-based across sectors, and inclusive in 

terms of its impact on the wider society. Inclusive growth refers to the pace and 

sources of growth, and is concerned with opportunities for the labor force in the low, 

middle, and high-income segments of the economy. It focuses on productive 

employment rather than on direct income distribution. 

 

It also emphasizes ways of fast-tracking growth by moving those sectors of the labor 

force that are trapped in activities with low productivity into high productivity and 

dynamic sectors, and empowering those completely excluded from There may be 

various measures to achieve the outcome of inclusive growth. One key measure that 

play an important role in achieving inclusive growth is related to promoting higher 

productivity and expansion of employment opportunities. This study in particular 

deals with this key measure of inclusive growth achievement. In this respect, the 

study examines the main question: does promoting private sector development 

through facilitating private foreign firms improves productivity of domestic firms and 

creates more employment opportunities. 

 

The study employs both quantitative and qualitative data. The firm level quantitative 

longitudinal panel data pooled from the World Bank’s Enterprise Surveys conducted 

from 2006 to 2014 in eight SSA countries (namely: Uganda, Kenya, Tanzania, Ghana, 

Zambia, Senegal, Malawi, and DRC). The study incorporates qualitative data 

conducted in 2015 in one of the IGAD region, i.e., Uganda to uncover and get more 

insight on our quantitative data relationship. 

 

However, instead of simply investigating the question of this key measure of inclusive 

growth, the study focuses on identifying and quantifying the specific transmission 

channels/mechanism in promoting higher productivity and expanding of employment 

opportunities from foreign private investment (the so-called Foreign Direct 

Investment, FDI). In this respect, not only from the viewpoint of the academic 

interest, but also from the viewpoint of policymakers this will be vital to fine-tune the 
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transmission channels by which inclusive growth through promoting private sector 

development actually occur. 

 

The structure of the paper: Section 2 provides review of the empirical studies related 

to productivity. Section 3 presents data and empirical approach. Section 4 discusses 

empirical findings and section 5 concludes. 

 

2. REVIEW OF THE EMPIRICAL LITERATURE 

 

2.1 Emerging and continued contradicting findings 

For developing countries, the first literature started in 1983 by Blomström and 

Persson. This early contribution of empirical study was for Mexican plants and 

reported that FDI has significant positive productivity effects on domestic firms. In a 

similar vein, Blomström (1986), for Mexican manufacturing industries has also found 

positive productivity impact. These cross-section and positive productivity 

relationship may be due to foreign firms attracted to firms with higher productivity 

instead of productivity of domestic firms raised by the presence of foreign firms. This 

method of spillover analysis is causing to produce estimations of an upward bias. 

 

With the emergence of firm-level panel-data econometric analysis, the first two 

researches (Haddad and Harrison, 1993; and Aitken and Harrison, 1999), report the 

lack of effects on Morocco and negative effects on Venezuela respectively. 

Conversely, Blomström and Wolff (1989), Kokko (1994, 1996) on Mexico, 

Blomström and Sjöholm (1999), Sjöholm (1999a, b) on Indonesia, and Chuang and 

Lin (1999) on Taiwan show positive productivity effects using cross-sectional 

analysis. In consequence, panel-data preferred to investigate the FDI and productivity 

association. 

 

For Sub-Saharan African (SSA) countries, the empirical evidence is very scarce and 

thus little is known. Bwalya (2006) in Zambia and Waldkrich and Ofosu (2010) in 

Ghana find negative effects, whereas other studies find positive and insignificant 

effects in Kenya and Zimbabwe (Managi and Bwalya, 2010) and in South Africa 

(Mebratie and Bedi, 2013) respectively. Empirical evidence in SSA has been started 

since 2010 (exception is Bwalya, 2006). In other words, the research in question 

started only in the last five years, indicating that SSA countries are a very lively 

research area for productivity investigations from FDI. Moreover, more empirical 

researches should expand to more countries in SSA that certainly provide substantial 

contribution to the understanding of FDI and productivity association in developing 

countries. 

 

2.2. The neglected role of transmission mechanisms 

Over the past three decades, an impressive number of empirical studies has 

investigated the FDI and productivity association. Nonetheless, the reported empirical 

evidence on productivity from FDI greatly differs in terms of its magnitude, sign and 
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statistical significance. This mixed empirical finding indicates that the FDI-

productivity benefits should not be assumed as automatic. 

 

Empirical studies need to pay sufficient attention to identify the specific condition 

under which productivity effect take place (Fan 2002).Many empirical studies 

continued to pay insufficient attention to the transmission channels through which the 

entry and presences of foreign firms affect domestic firms. Existing literature shows 

that investigation of spillovers regress productivity of domestic firms on various 

explanatory variables that include a proxy that measures the extent of foreign firms’ 

presence as productivity spillovers are difficult to quantify directly. Thus, existing 

empirical work considerably avoid to identify the channels underlying the 

productivity spillovers, but rather, emphasizes on whether or not the presence of 

foreign firms presence affects the productivity of domestic firms. 

 

Another problem, most studies attempted to test the hypothesis of FDI and 

productivity association that assumed to occur regardless of the nature of firm 

heterogeneity. This point is illustrated in Table 1 that provides variables related to 

firm heterogeneity controlled in the empirical design of the 74 primary studies that we 

reviewed and the correspondence spillovers effect. For instance, they largely ignore 

the heterogeneity characteristics related to the R&D expenditure and the technological 

levels of domestic firms as only 10% of the regressions control these kinds of 

heterogeneity, a point also stressed by Mebratie and van Bergeijk (2013) for R&D. In 

this case, about two out of three of the regressions show the importance of 

technological levels. Thus, the characteristics of domestic firms cannot be ignored, 

but rather, seem to influence the presence, magnitude and sign of the spillovers. 

 

Table 1: Firm heterogeneity and FDI productivity effect 

 

Variable Positive & Significant 

at 10% 

Insignificant 

at 10% 

Negative & 

significant at 

10% 

Total 

No. 

No. % No. % No. %  

Export 110 38 159 55 21 7 290 

R&D 41 28 84 56 24 16 149 

Firm size 160 29 269 50 112 21 541 

Technological gap 57 36 59 39 40 25 156 

Source: Author’s elaborations from 74 primary empirical studies 

 

An important lesson from our review is that the extent of the spillovers effect depends 

on the choice of the explanatory variables that lead to misspecification bias and thus 

misleading or incomplete evidence. The effect of FDI on productivity spillovers thus 

requires further empirical attention. Taking the lesson from the review, this study 

presents an empirical analysis of productivity and employment spillovers in SSA that 
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consider the transmission channels and variables related to firm heterogeneity 

characteristics so as to move towards filling the empirical research lacuna. 

 

3. DATA AND EMPIRICAL APPROACH 

 

3.1 Data and descriptive analysis 

We use firm-level panel dataset stem from the World Bank’s Regional program on 

Enterprise Development (WB-RPED). According to the World Bank, Understanding 

the Questionnaire (2014), these surveys are designed to provide longitudinal datasets 

through stratified sampling approach. The top priority of the surveys is to provide the 

rich dataset to investigate changes in business environment that affect productivity at 

firm-level both over time as well as across countries. These World Bank Enterprise 

Survey (WBES) cover the non-agricultural formal private sector, employing the same 

sampling methodology and survey instruments. Based on the availability, this study 

use data collected in eight SSA (namely; Congo Democratic Republic, Ghana, Kenya, 

Malawi, Senegal, Tanzania, Uganda and Zambia) spanning the period 2006–2014. 

These surveys contain information on a host of individual variables, including 

ownership status, productivity performance, employment levels, technological 

behavior and other range of firm characteristics. 

 

Table 2: Distribution of private enterprise according to ownership 

Year of survey Local firms Foreign firms Total 

2006 3,129 503 3,632 

2014 4,393 779 5,169 

2006 panel 670 125 795 

2014 panel 676 119 795 

Source: Author’s own compilation from the WBES 2014 

 

The ownership distribution of the firms is reported in Table 2. These surveys 

comprise firm-level information for 8,801 in both the survey years of the data (3,632 

in 2006 and 5,169 in 2014). Foreign firms represent about 15% of the total firms. Of 

the 795 firms of the panel sample, in 2006 and 2014, about 85% are domestic firms. 

Leaving aside the relatively fewer sample from Malawi, approximately all the 

countries have similar sample distribution, 10-15% (see Table 3). Even though 3,632 

firms interviewed in 2006, only 795 interviewed again in 2014, suggesting that 2,837 

and 4,374 firms were interviewed only in 2006 and 2014 respectively. Of the 4,374 

firms interviewed only in 2014, 72.9% (3,188) of the firms commenced operations 

before 2006. This does not imply that a large number of new firms started operation 

between 2006 and 2014, rather were not included in the 2006 survey. 
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Table 3: Distribution of private enterprise by country and ownership (%) 

Country Local firms Foreign firms Total 

DRC 740 148 888 (10) 

Ghana 1,074 140 1,214 (14) 

Kenya 1,212 158 1,370 (15) 

Malawi 520 153 673 (8) 

Senegal 1,007 100 1,107 (12) 

Tanzania 1,055 87 1,142 (13) 

Uganda 1,025 178 1,203 (14) 

Zambia 886 318 1,204 (14) 

Source: Author’s own compilation from the WBES 2014 

 

Another concern is whether the 2,837 firms interviewed only in 2006 and not included 

in 2014 were excluded due to exit from the industry or other systematic or non-

systematic random factors. This because if firms that drop out differ systematically 

from those firms stay, then the information from the continuing firms is no longer be 

representative and thus investigating the FDI spillover relationship only on continuing 

firms is not likely to provide consistent findings. In this case, we need to examine 

whether the attrition is systematically associated with firm characteristics or is 

entirely random. To do this, we provide an attrition probit model where the dependent 

variable takes the value one for firms which dropout after the first wave and zero 

otherwise. Results of the attrition probit are provided in Table A1, indicating that 

attritted firms are not systematically different from retained firms at any conventional 

levels. 

 

Figure 1 shows a breakdown by ISIC (International Standard Industrial Classification) 

two-digit industry of the domestic and foreign firms for our panel sample.14Both 

foreign and domestic firms have strong similarities in terms of industrial distribution 

as they dominate in manufacturing of food products and beverages, chemical and 

chemical products, retail trade, and fabricated metal products. Moreover, foreign 

shares in manufacturing of plastics and rubber, hotel and restaurants are also 

dominant while domestic shares are preeminent in manufacturing of garments, wood 

and furniture. 

 

 

 

 

 

                                                           
4Other manufacturing include manufacturing of tobacco, leather, paper, refined 

petroleum product, plastic and rubber non-metallic mineral products, basic metals, 

machinery and equipment, precisions instruments and recycling. Other services 

include services of motor vehicles and construction. 
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Figure 1: ISIC 2-digit distribution of private enterprise by sector and ownership  

 

 
Source: Author’s own compilation from the WBES 2014  

 

Table 4 lists the summary statistics and Table A2 the definition of the variables. The 

commonly stylized facts found in the literature of FDI-spillovers association also 

confirmed in our sample of panel data. Foreign-owned firms are more productive, 

higher in terms of employment and provide more formal training, operate longer 

period, likely to be exporter, and smaller technological gap. For instance, labor 

productivity is higher in foreign firms and the difference is significantly significant at 

1%. Another stylized fact of the key difference is the size of technological gap.  

 

While the bulk of the domestic firms (77%) has higher technological gap, only 39% 

of the foreign firms fall in this category. Other difference, foreign firms on average 

has 138 workers as compared to 42 workers of the domestic firms and the difference 

is statistically significant at any conventional levels. Moreover, foreign firms likely to 

have been working for longer period (on average 20 years) than the domestic firms. 

Furthermore, foreign firms appear to likely been exporter. In terms of firm size, 

foreign firms appear to operate approximately equally in small, medium and large 

firms. While the bulk of domestic firms (67%) fall in the category of small firms. 

However, both domestic and foreign firms likely to have been endowed similarly in 

capital intensity. 
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Table 4: Summary statistics (panel) 

Variable 

All firms Domestic firms Foreign firms 

N=1578 N=1336 N=242 

Mean SD Mean SD Mean SD 

ln(labor productivity) 15.54 2.23 15.31 2.12 16.82 2.37 

Export 0.08 0.27 0.06 0.24 0.19 0.39 

Foreign-owned 0.15 0.36 - - - - 

Firm size (5-19 0.62 0.49 0.67 0.47 0.34 0.48 

workers)       

Firm size (20-99 0.26 0.44 0.24 0.43 0.35 0.48 

workers)       

Firm size (100+ 0.12 0.33 0.09 0.29 0.31 0.46 

workers)       

Firm age 16.65 13.41 15.96 12.83 20.46 15.79 

Formal training 0.26 0.44 0.24 0.42 0.37 0.48 

Technological gap 0.71 0.45 0.77 0.42 0.39 0.49 

ln(capital per labor) 2.06 2.89 2.06 2.97 2.07 2.41 

No. of employees 57.00 216.4 42.19 155.28 138.63 406.04 

 

Spillovers (country-industry) 

 

All foreign-owned 

firms: N=242 

Majority-foreign- 

owned firms: N=188 

Minority-foreign- 

owned firms: N=54 

Mean SD Mean SD Mean SD 

Demonstration 0.39 0.26 0.41 0.27 0.31 0.25 

Labor mobility 0.35 0.21 0.37 0.21 0.29 0.21 

Competition 0.18 4.90 0.07 5.55 0.58 0.47 

Source: Author’s own compilation from the WBES 2014 

 

3.2 Modeling spillovers 

The vast majority of spillover (both in terms of productivity and employment) studies 

focus on whether the presence of foreign firms influence the domestic firms in a given 

sectors. However, theory suggested that spillovers in the same industry from foreign 

presence occur through the channels of imitation (the demonstration effects), workers 

mobility and the competition effects (e.g. see Teece, 1977; Görg and Greenaway, 

2004; Meyer, 2004; Hamida, 2013; Merlevede et al., 2014). Thus, there is a wide gap 

between theoretical considerations and empirical analyses. Then, it is important to 

accurately describe and exactly identify the impact of spillover process, and hence to 

narrow the heterogeneity nature of spillover estimates and to guide policymakers 

towards specific spillover channel. 

 

Although spillovers effects from FDI require disentangling the transmission 

mechanisms by which they occur, firms differ in terms of their technological 
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competence and the level of their absorptive capacity. In this case, spillovers may not 

appear to be distributed evenly across firms (Merlevede et al., 2014). For instance, 

with regard to technological levels, there are two opposing arguments based on 

economic theory. One group hypothesis that a large technology gap, low technology 

capacity of host country may increases the likelihood of spillovers gains. The original 

model by Findlay (1978) and another by Wang and Blomström (1992) puts forward 

the 'catching up' hypothesis, a positive relationship between the size of technological 

gap and the likelihood of spillovers. 

 

On the other hand, the other group theorizes that smaller technology gap may lead to 

potential spillovers benefit, the models by Lapan and Bardhan (1973) and Cohen and 

Levinthal (1989) fall in this category. This group maintains the 'technology 

accumulation' hypothesis, that is, an evident coherence between indigenous and 

foreign technology results in larger spillovers. Recently, another research strand 

asserts the nonlinear relationship between technological gap and FDI spillovers 

(Girma and Görg, 2007; Girma and Wakelin, 2007; Merlevede et al., 2014). 

Regardless of these claims, a certain technological level seems to be important for 

spillovers to takes place. Then, the relative importance of the spillover channels may 

vary with the existing firm specific characteristics of domestic firms. This study, 

therefore, focuses on the transmission channels of spillover and the nature of 

heterogeneity in technological levels and absorptive capacity. 

 

Considering these, we construct a model that investigates the presence of foreign 

firms influence on the productivity and employment of domestic firms. We include 

three channels of spillover clustered by country-industry. First, the demonstration/ 

imitation effects measured as the share of total sales accounted by foreign firms. The 

imitation effects works via the direct contact between local and foreign firms. This 

effect captures the knowledge of processes and products available in the domestic 

market by foreign firms. After observing a new product or process innovation and 

also recognize their feasibility, domestic firms may strive to copy and use it (Meyer, 

2004, Hamida, 2009). The idea is to examine the contribution of foreign firms to a 

product innovation or process on the assumption that the more availability of new 

processes and products in the local market, the higher the potential for demonstration 

effects. 

 

Second, the labor mobility channel measured as the relative weight of foreign firms in 

total employment. This channel works when the availability of foreign firms provide 

training and experience to local employees and later these skilled individuals may 

recruited by domestic firms or setup their own business (Meyer, 2004; Liu et al., 

2014). This captures the possibility of hiring previously trained and experienced 

employees of the foreign firms by the domestic firms. However, it should be noted 

that this channel may also have negative effects on domestic firms when the foreign 

firms attracted highly skilled workers through paying higher salaries. 
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Third, the competition effects are measured by firm’s price markup. This channel is 

proxied through the differences between firm’s total sales and costs over total sales. It 

is assumed that the firm level price markup is appropriate to measure the level of 

competition as this effect captures the level of competition due to foreign entry and 

presence (Hamida, 2013). In this case, when the price markup is close to 1 or high 

markup, competition is low. On the contrary, when it is close to 0, low markup, 

competition is higher. 

 

If the level of technological gap and absorptive capacity matter, then the competition 

effects on foreign-owned firms will not be similar across all types of firms. With 

regard to this, we construct measure of technological gap and absorptive capacity. We 

use a dummy variable to measure the level of technological gap that takes the value 1 

if the domestic firm productivity is below the average productivity of foreign firm in a 

given industry and country and 0 otherwise. When the dummy is 1, the gap is high. 

While, when the dummy is 0, the gap is small. For absorptive capacity, we use a 

dummy variable that takes the value 1 when the domestic firm provides formal 

training programs for the employees and 0 otherwise. 

 

3.3 Estimation model and variables 

We model the spillovers from FDI presence within the context of a production 

function in which output as a function of capital, labor and access to technology (e.g., 

see Mebratie and Bedi, 2013). With regard to the outcome variable, empirical 

analyses use a production function either a one-step direct approach or a two-step 

indirect estimation technique. The former employs a direct approach of foreign 

presence effect through labor productivity, output or value added as the dependent 

variable. While the latter uses the indirect approach of total factor productivity (TFP). 

Since there is no consensus on the appropriateness of the one-step versus the two-step 

approach, we opted for a direct approach of labor productivity. The labor productivity 

approach is also important for our research question as we are interested in examining 

the impact of productivity and employment effect from FDI. Among other factors, the 

access to technology attempts to capture spillovers related to the transmission 

channels. The model is illustrated as: 

         (1) 

 

where the subscript I, j, and t, represent firm, industry and time respectively. The 

logarithm of labor productivity is a function of a time, industry and country dummies 

(T, I, and C respectively to capture time, industry and country specific effects), 

measure of FDI presence (FDI), channels of industry spillover from foreign entry and 

presence (FDIs), absorptive capacity (AC), technological gap (TG) and a set of other 

variables (X) that includes capital per labor, the size and age of the firm. A similar 

equation used for the effect on employment expansion, then the dependent variable 
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represented by the number of employees at the domestic firms. A significant and 

positive (negative) coefficient of FDIsjt( B5 ) that measures the impact of foreign 

firms entry and presence in sector j at time t for a particular transmission channel, will 

indicate a positive (negative) intra-industry productivity spillovers effect. If the level 

of technological gap and absorptive capacity matter, then the productivity spillover 

effect of foreign firms entry and presence will not be similar across all types of firms. 

 

Given the two-period panel data at hand, we performed a set of econometrics test to 

provide proper model estimation. We adopt the Breusch-Pagan Langrange multiplier 

(BP-LM) test. The BP-LM, which is a chi-squared with one degree of freedom 

revealed the test for random effects to be 15.05 with a p-values less than 0.001, 

significant at any conventional level. Then, we claim the null hypothesis that (pooled 

OLS is efficient) is rejected in favor of the random effects model. In presence of 

explanatory variables that have slowly changing variables or little variation over-time, 

the fixed-effects estimation is a particular cumbersome (Beck, 2001). Our basic model 

comprises a set of time-invariant variables (among others, variables that measures the 

foreign presence, spillover transmission channels, absorptive capacity, technological 

gap), then, the alternative fixed-effects estimator is not efficient and appropriate (e.g., 

see Kohpaiboon, 2009). We use the random-effects model as preferred estimator. For 

comparison purpose, we report estimates from the pooled cross-section estimator. 

 

4.   ESTIMATION RESULTS AND DISCUSSION 

 

4.1  Impact on labor productivity 

Table 5 gives the result from random effects model of the transmission channels. As a 

baseline, we started without the estimation of any variables of the productivity 

spillover channels. Estimation (1) shows that the export, medium firm size, age of the 

firm, the technological gap and the capital intensity of the firm are statistically 

significant to influence domestic firms’ productivity. More specifically, as expected, 

firms that are exporting, operating for a longer period, possess medium firm size, and 

higher capital intensity are positively and significantly associated with domestic 

productivity at least at 5% significant level. Conversely, the technological gap found 

to influence negatively and statistically the productivity of domestic firms at any 

conventional level. In support of the technological accumulation hypothesis, smaller 

technological gap between the foreign and domestic firms in a given sector lead to 

potential productivity benefit. Thus, the result indicates coherent technological levels 

between the domestic and foreign firms. 

 

Next, the baseline model is augmented by adding each transmission channels of 

productivity spillovers variables separately. Estimation (1) presents the demonstration 

channel of spillovers. This transmission channel indicates a positive and significant 

spillover at 5% significant level without affecting the findings of the control variables 

from the baseline model. In this case, the entry and presence of foreign firms turn out 

positive influence on the productivity of domestic firms. Specifically, the estimate 
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shows that a 10% point increase in foreign entry and presence is linked with a 6.43% 

increase in labor productivity of domestic firms. The findings of the imitation 

productivity effects supports theory position that foreign affiliates do speed up the 

access and transfer of both new product and process in the host markets, indicating 

productivity improvement to achieve the inclusive growth. 

 

Estimation (3) presents the result from the movement of employees’ transmission 

channel. Foreign entry and presence may build domestic human capital through 

training and experience while working in foreign affiliates (Meyer, 2004). Then, if 

trained and experienced local employees move to domestic firms, they take the 

acquired skills and knowledge with them and thus improving the productivity of the 

local economy (Fan, 2002). The estimated coefficient is positive and insignificant, 

indicating that foreign presence does not have any effect on labor productivity of 

domestic firms through this channel and thus not facilitating the inclusive growth. In 

this case, foreign firms may protect experienced and trained local workers from 

moving to a domestic counterpart for instance through paying higher wages (e.g., see 

Jordaan, 2012). 

 

With regard to the transmission channel of the competition effects, estimation (4) 

presents the findings. Theoretically, allocative efficiency occurs when the entry and 

presence of foreign firms provides competitions in the host nation’s market. Hence, 

this minimizes the distortion with monopolistic behavior or even to adopt new 

technology, augments productivity through improving host nation’s resource 

allocation. On the contrary, the channel may also restrict domestic firm’s market 

power (market stealing) or push domestic firms out of their market (crowed-out 

effects) (Wang and Blomström, 1992; Aitken and Harrison, 1999; Görg and 

Greenaway, 2004; Crespo and Fontoura, 2007). The coefficient of this estimate 

indicates a positive and significant effect, but the magnitude is not different from 

zero, indicating on average a positive association with no effect. With regard to this, 

the competition channel effect is in support of the promotion of inclusive growth from 

FDI but the magnitude is indistinguishable from zero. 

 

Estimation (5) presents results from including all the transmission channels to our 

baseline model. Results from this model corroborates estimations of (2), (3), and (4), 

except that the sign of the labor mobility channel turn out negative result. To sum up, 

findings are clear-cut: an increase in the foreign ownership has enhancing 

productivity effects on domestic firms. This effect is explained through the imitation 

transmission channel, indicating the presence of foreign firms positively affect 

domestic firms through providing the possibility of imitation from the available stock 

of technology and new products in the host market. The competition channel also 

positively associated with productivity improvement but the magnitude is 

indistinguishable from zero. Further, we found that the labor mobility channel is 

unlikely to improve local productivity to promote the inclusive growth. For the sake 
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of robustness check and comparison purpose, we provide results from the pooled OLS 

and the findings are still consistent (see Table A3). 

 

Table 5: Spillover effects from FDI on labor productivity: results from random-

effects model 

Variable 

Baseline Channel Channel Channel 

All 

channels 

(1) (2) (3) (4) (5) 

export 0.411 0.406 0.409 0.406 0.403 

 [0.153]*** [0.147]*** [0.152]*** [0.149]*** [0.145]*** 

Foreign-owned 0.048 0.013 0.035 0.045 0.017 

 [0.144] [0.162] [0.146] [0.144] [0.160] 

Firm size 0.335 0.339 0.339 0.317 0.317 

(20-99 workers) [0.154]** [0.151]** [0.156]** [0.161]** [0.160]** 

Firm size 0.252 0.254 0.252 0.239 0.241 

(100+ workers) [0.188] [0.191] [0.187] [0.191] [0.196] 

Firm age 0.008 0.008 0.008 0.008 0.008 

 [0.003]*** [0.003]*** [0.003]*** [0.003]** [0.003]** 

Formal training 0.062 0.057 0.060 0.077 0.072 

 [0.113] [0.115] [0.113] [0.106] [0.109] 

Technological gap -2.693 -2.693 -2.691 -2.679 -2.682 

 [0.471]*** [0.469]*** [0.473]*** [0.460]*** [0.461]*** 

Demonstration - 0.643 - - 0.782 

  [0.250]**   [0.345]** 

Labor mobility - - 0.324 - -0.361 

   [0.278]  [0.379] 

Competition - - - 0.000 0.000 

    [0.000]*** [0.000]*** 

Capital per labor 0.025 0.025 0.025 0.024 0.023 

 [0.009]** [0.010]** [0.009]*** [0.009]*** [0.009]*** 

N 1,576 1,576 1,576 1,576 1,576 

Notes: The dependent variable is labor productivity of domestic firms. * p<0.1; ** 

p<0.05; *** p<0.01Regression include time, country and industry dummies. Robust 

standard errors in brackets are clustered at country level. 

 

4.2 Impact on Employment 

Table 6 presents the results from the regression analysis of the number of employees 

at domestic firms as a dependent variable. Following similar approach as in the 

preceding discussion, we started with the benchmark without including the 

transmission channels. Estimation (1) appears to indicate that exporting firms, firm 

size, firms operating longer period, firms providing formal employee training found to 

influence significantly the expansion of employment in the domestic firms. For 

instance, a 10% point increase in exporting activity and provision of formal employee 
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training program provide with 3.8% and 1.5% respectively increase in the number of 

employees. 

 

With regard to the transmission channels, estimations (2-5) give an overview of the 

result. When we include the variables of transmission channels separately, the 

demonstration effects and competition effects turn out significant results. The 

imitation transmission channel provides the opportunity to observe a new product or 

process and their feasibility to local conditions from the presence of foreign 

ownership and thereby to increase the number of employees at the domestic firms. 

This is because, before the presence of foreign firms, either domestic firms might not 

be aware of the existence of such specific technology or they might not consider it 

profitable to try to access the technology in this way (Blomström and Persson, 1983). 

Similar to the impact on productivity, the competition effects on the expansion of 

employment appears to indicate a statistically significant with a magnitude of 

indistinguishable from zero. 

 

Moreover, the labor mobility channel is insignificant in influencing employment 

patter in the domestic firms. This indicates, on average the transmission channels in 

terms of competition effects and labor mobility form the presence of foreign affiliates 

are not influencing expansion of employment in the host nation. However, note that 

foreign ownership positively and significantly associated with the number of 

employees. In this case, a 10% point increase in foreign presence leads to a 1.9% 

increase in number of employees. Thus, even though the result indicates the absence 

of any evidence in support of foreign entry and presence through the transmission 

channels for labor mobility and competition effects, foreign-owned firms directly 

provides the opportunity of more employment in the domestic economy. 

 

In sum, the evidence suggested that an expansion of employment opportunities effect 

occur through the policy of attracting of foreign owned firms that facilitate the notion 

of inclusive growth. This is true only with imitation channel of transmission 

mechanisms. However, the acquisition foreign ownership directly provides more 

employment opportunities to the host nations. For the sake of robustness check, we 

provide estimations from the pooled OLS regression and results are still consistent 

(see Table A4). 
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Table 6: Spillover effects from FDI on number of employees: results from 

random-effects model 

Variable Baseline Channel Channel Channel All channels 

 (1) (2) (3) (4) (5) 

export 0.390 0.388 0.389 0.389 0.387 

 [0.114]*** [0.116]*** [0.114]*** [0.114]*** [0.117]*** 

Foreign-owned 0.166 0.157 0.164 0.166 0.160 

 [0.076]** [0.073]** [0.075]** [0.076]** [0.074]** 

Firm size 1.100 1.101 1.101 1.098 1.098 

(20-99 workers) [0.055]*** [0.056]*** [0.055]*** [0.055]*** [0.057]*** 

Firm size 2.419 2.419 2.419 2.418 2.417 

(100+ workers) [0.104]*** [0.105]*** [0.103]*** [0.104]*** [0.107]*** 

Firm age 0.004 0.004 0.004 0.004 0.004 

 [0.002]** [0.002]** [0.002]** [0.002]** [0.002]** 

Formal training 0.131 0.130 0.131 0.133 0.132 

 [0.044]*** [0.045]*** [0.045]*** [0.045]*** [0.045]*** 

Technological 0.031 0.032 0.032 0.034 0.032 

   16   

gap      

 [0.036] [0.036] [0.036] [0.035] [0.034] 

Demonstration - 0.176 - - 0.253 

  [0.099]*   [0.140]* 

Labor mobility - - 0.051 - -0.172 

   [0.104]  [0.147] 

Competition - - - 0.000 0.000 

    [0.000]*** [0.000]*** 

Capital per -0.005 -0.005 -0.005 -0.005 -0.006 

labor      

 [0.005] [0.005] [0.005] [0.005] [0.005] 

N 1,576 1,576 1,576 1,576 1,576 

Notes: Dependent variable is number of employees in the domestic firms * p<0.1;** 

p<0.05;***p<0.01Regression include time, country and industry dummies. Robust 

standard errors in brackets are clustered at country level. 

 

4.3  Zooming into the case of Uganda 

This section explores the question of how the entry and presence foreign affiliates 

influence the productivity and employment of domestic firms using a recent survey of 

firms in Kampala, Uganda. Apart from the survey, analysis will also be supplemented 

with data obtained from Ugandan Investment Authority (UIA). The composition of 

firms according to their ownership is presented in Figure 2 for the period 1991-2013. 

In this case, leaving aside the 2001-2005 and 2011-2013 categories, ownership 

between fully owned foreign and domestic firms are evenly distributed. Overall, fully 

owned foreign ownership represent about 50% of the firms. While joint venture and 

fully domestic firms accounted for 14% and 36% respectively. 
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5.  SETUP AND METHODOLOGY 

 

5.1  Sampling method:  

The recent list of firms operating in Kampala obtained from Ugandan Bureau of 

Statistics (UBoS). To identify a sub-group representing the population of firms, a 

random sampling applied using Excel Microsoft to generate random sample. First, we 

use the ‘rand’ function to generate random values for all firms. Next, firms listed 

according to their random values. Assuming a response rate of 50%, we have 

identified 60 firms (about 10% of the population)2 

 

Figure 2 Composition of Ownership Trend in Million US$ (1991 – 2013) 

 
 

As a technique of data collection, we chose structured interview. We believe that this 

technique can provide a good balance between open-ended interview that cannot 

adequately help to deal with our main objective and close-ended technique that 

strictly and narrowly categorizes the response. Recording and note taking was used 

upon the consent of the interviewee. 

 

5.3 Steps followed 

After the firms selected for interview, we searched in Google for each firm for 

additional information that are not available in the database of the UBoS. Then, the 

research approval letter from the Ugandan National Council for Science and 

Technology together with the researcher’s letter that describe the main objective of 

the research project and an overview of the structured interviews questionnaire sent 

through e-mail to each contact person of the company. Next, within a few days, we 

have made phone calls asking for an interview that best suits the contact persons or 

managers and me. The survey took five months (February – June 2015). 

 

 

6.  FINDINGS OF THE SURVEY 

Following the sampling method and strategy to reach the selected firms operating in 

Kamala region, we have managed to visit 58 firms. However, as presented in Table 7 

below, only 33 firms successfully interviewed. The reason for this lower number of 

firms interviewed: six are not willing to cooperate, 16 are not available in the physical 
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address, four are not related, and one is not started operation. In most of the cases, 

interview with recording were used. However, six companies are avoided recording 

and thus note taking were used. 

 

Table 7: Interviewed firms by sectors and ownership 

 

Industry type Domestic Foreign Total 

firms firms  

1. Textile and garments 1 0 1 

2. Chemicals and chemical products 2 2 4 

3. Hotels and restaurants 4 1 5 

4. Transport 1 1 2 

5. Communications 2 0 2 

6. Construction 1 4 5 

7. Machinery and equipment 0 2 2 

8. Fabricated metal products 1 1 2 

9. Wholesaler and retailer 0 5 5 

10. Other manufacturing 1 0 1 

11. Other services 4 0 4 

 Total 17 16 33 

 

There has been a remarkable expansion of FDI inflow in Uganda since 1991. Starting 

the year 1991 with only 9 million USD inflow of FDI, Uganda experienced to a 

marked rise in year 2008 to 1.67 billion USD. While FDI to developed countries fall 

by about 29% in 2008 (UNCTAD, 2009), inflows to developing countries continued 

to increase as in case of Uganda reached of 1.8 billion of USD, a first highest in 

history. 

 

 
Source: UIA, 2015. 
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Results from the interviews categorized as follows: 

Most of the domestic firms argue that the presence and entry of the foreign affiliates 

stimulate productivity improvement in various ways. For instance, industries such as 

chemical and chemical products, communication services, and construction enhance 

their productivity because of interaction with foreign counterparts to use existing 

technologies more efficiently. Domestic firms in such industries are constantly trying 

to observe what the foreign counterpart performs. Mr. Allan Kibirige, Operation 

Manager of the Peacock Paints claims,  

“… because foreign companies come with different/heterogeneous 

products, once they do that we are forced to adopt or do the same. 

We may not a 100% imitate what they are doing, but first we go and 

try to understand how is specific technology works. Once we 

understood how it works, then we do our own research to develop 

something or similar product or process. For example, the instant 

color dispenser technology. What would have happen previously is 

that if a customer wants a specific paint product, we would have to 

go through a lot to have it ready for you [customer], but now we 

managed to get a machine [color dispenser] to help us to do this in 

a short time. It might be expensive but at least we are more 

efficient”. 

 

Moreover, foreign counterparts exerting competitive pressure and domestic firms try 

to adopt new methods or products or improve quality in order to maintain market 

position (such as in publishing and printing, chemical and chemical products, 

fabricated metal products, construction, hotel and restaurants). For instant, domestic 

firms attempt through their own research/laboratory to introduce new products that 

differentiate their product from what the foreign counterparts offering. In this case, 

the result shows that domestic firms not only imitate or learn foreign technologies but 

also attempt to involve in research and development activities to compete and make 

their products attractive. 

 

However, competition can result in market stealing effects as foreign affiliates may 

cause to lower the market share of domestic firms (Aitken and Harrison 1999). For 

example, Amanya Daphen senior accountant of SOKONI AFRICA U LTD claimed, 

“they [foreign counterparts] have drained us [them]. Before, our target market was 

clear that no many companies were targeting the same niche, so we enjoyed benefit of 

certain, I would not say monopoly but we were high and were alone. But, we had a 

number of companies coming doing the same business and targeting the same class. 

So, it has pushed us a bit, now the market shared and so meaning our sales are 

dropping. Previously we had about 60% of the market share and it has gone down by 

half of it (i.e. now 30%)”. 

 

Furthermore, through the acquisition of human capital having previously worked for 

or trained by foreign counterparts also helped the domestic firms to improve 

productivity. For instance, industries such as fabricated metal products, 
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communications, constructions, hotel and restaurants provide some (limited) evidence 

of productivity gain through the acquisition of tacit knowledge embedded in labor 

while working for foreign affiliates. However, the evidence also suggests that foreign 

affiliates attract highly skilled local labor through providing higher wages. These 

creates pressure on the domestic firms through either paying local labor higher wages 

to protect them from moving to the foreign counterparts or offering higher wages to 

attract foreign firms’ labor at least to compensate for the additional knowledge and 

experience acquired. A very few number of owners of domestic firms have gained 

working or training experience in the foreign counterparts before setting-up their own 

establishment. 

 

We observed that foreign counterparts have advanced technology. However, some 

domestic firms claim that access/exposure to the foreign firms technology is so 

restricted. Mr. David Katende managing director of the Intersoft Business Services in 

publishing and printing industry for example claims that “because in most of 

advanced technology of foreign firms, access to their things [technology] is very 

restricted, as a result, we usually get formation of new technology from workshops, 

trade symposium, exhibitions in foreign countries (e.g., China, Dubai, Denmark, 

Taiwan, German)”. In support of this, Mr. Valentine Ogwang Deputy Director of 

Investment Promotion Division of the UIA claims that once foreign firms setup their 

activities, access to and utilization of their technological know-how for domestic 

counterparts is limited, even sometimes those local works within the foreign firms are 

not allowed to get access to the product process. 

 

Figure 4 Job Opportunities generated through foreign, domestic and joint 

ventures (1991-2013) 

 
 

The trends of FDI inflows in the year 1991-2013 in Figure 3, gives a significant 

expansion of employment opportunities in Uganda, with 57% opportunities offered by 

fully owned foreign firms, while joint ventures between foreign and domestic firms 

accounted for 12% (see Figure 4). In particular, during the year 2013, the fully owned 

foreign firms saw a remarkable increase in the expansion of employment 

opportunities accounting for 85% of the emerging job opportunities. Even though the 

FDI trend saw a decrease in 2013 to 1.4 billion of USD, the number of foreign 
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projects established increase by 28% as compared to the year in 2012, indicating more 

job opportunities generated in 2013. 

 

Out of the 48 countries, Indian companies had the greatest share of the job 

opportunities generated followed by China, Kenya, UK and US among others (see 

Table 8 for the top ten job opportunities generated by foreign countries). In the period 

2006-2010, the fully owned foreign firms directly employed 180,068 Ugandans. It is 

worthy to note that about 46% of the job opportunities created in the year 2013 was in 

the manufacturing sector. Specifically, a great number of job opportunities emerged in 

industries such as machinery and equipment, non-metallic mineral products, 

construction, transport, wholesale and retail, suggesting that industries using lower 

technological level or labor intensive were preeminent in accounting for the highest 

share of employment opportunities. 

 

Table 8: Top Ten Job Opportunities Generated 1991 - 2013   

 

1  India  64185  

2  China  52245  

3  Kenya  51849  

4  United Kingdom  50645  

5  United States  33056  

6  Pakistan  8390  

7  Denmark  7250  

8  Germany  6375  

9  Canada  5820  

10  Netherlands  5471  

 

In sum, the FDI inflow trend saw a significant improvement since the year 1991 when 

the country began recording the capital inflows. This great expansion of capital 

inflows gives substantial opportunities for productivity expansion and employment 

creation. However, the opportunities differ among the industries and origin of FDI 

countries. 

 

6.  CONCLUSION 

 

This study introduces a systematic way of measuring whether there are sign of 

inclusive growth from promoting privates sector development in SSA. In measuring 

the sign of inclusiveness of growth, we use the twin issues of promoting higher 

productivity and creating employment opportunities. In this respect, we argue (as in 

the recent rich literature of inclusive growth) that inclusive growth requires the key 

measures related to productivity and employment among others. 

 

Increasing productivity and promoting employment opportunities in turn requires a 

strategy of investing in private sector while actually assist to obtain long-term 
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sustainable growth and thus reduce poverty. With this regard, our study aims to 

contribute to the inclusive growth literature through investigating how the private 

sector development (i.e., attracting FDI) improves productivity in the domestic firms 

and provides more job opportunities in the local market. 

 

The empirical research of this paper is based on the panel dataset constructed from 

World Bank’s Regional Program on Enterprise Development by combining two 

rounds of the surveys. In this case, we constructed panel dataset for eight SSA 

countries. In addition to this, we have provided findings from the recent surveys of 

foreign and domestic firms in Kampala. Our analysis suggests that the entry and 

presence of foreign firms is important for promoting productivity increase in the 

domestic firms that are facilitating the notion of inclusive growth. 

 

Specifically, we have found that improvement in productivity is achieved both 

through the imitation and competition transmission channels. Note that the latter is 

indistinguishable from zero though it has significant positive association with 

productivity of domestic firms. Further, the qualitative data suggested evidence of 

pressure to use existing resource and technology more efficiently, to adopt better 

product and process technology, to restrict market power from foreign counterparts. 

 

Conversely, our study suggested that the movement of employees channel appears to 

be unlikely to improve local productivity. Theory position suggest that foreign 

affiliates “…build local human capital through training of local employees, yet these 

highly skilled individuals may move to locally owned firms or start their own 

entrepreneurial businesses” (Meyer, 2004, p.262). Although the qualitative data 

suggest limited evidence of labor mobility impact, the empirics does not support this 

theory position, indicating that labor mobility from foreign to local is restricted or 

foreign counterparts don’t build local human capital. On way to improve this is that to 

enforce foreign affiliates to integrate certain number of local employees (Mr. 

Valentine Ogwang, Deputy Director of Investment Promotion Division of the UIA, 

03/07/2015). In the same manner, the investigation indicates that more employment 

opportunities created through the policy of attracting of foreign owned firms that 

facilitate the notion of inclusive growth. This is true only with imitation channel of 

transmission mechanisms. However, the acquisition of foreign ownership directly 

provides more employment opportunities to the host nations. 

 

Importantly, further scope for future research exists. More disaggregated panel data 

on foreign ownership to link the empirical analysis of the transmission channels to the 

investors’ origin would be more important to guide policymakers to focus on specific 

origin of the foreign affiliates. It would be more appealing also to further investigate 

the issues through the different mode of foreign entry (i.e., Greenfield, brownfield and 

mergers and acquisition projects). 
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APPENDIX 

 

Table A1: Testing for sample attrition: Probability of dropping out of the sample 

export -0.078 

 [0.119] 

foreign-owned -0.063 

 [0.125] 

Firm size -0.058 

(20-99 workers) [0.115] 

Firm size -0.202 

(100+ workers) [0.204] 

Firm age 0.001 

 [0.001] 

Formal training -0.015 

 [0.012] 

Technological gap 0.465 

 [0.315] 

Capital per labor 0.016 

 [0.010] 

Number of 0.000 

employees [0.000] 

Constant 0.163 

 [0.136] 

N 2,518 

Notes: Robust standard errors in brackets are clustered at country level. 

 

Table A.2: Definition of dependent and independent variables 

Variable Description 

Export Firm is exporting 

Foreign-owned Foreign-owned firm 

Firm size (5-19 workers) Size of the firm is Small: 5-19 workers 

Firm size (20-99 workers) Size of the firm is Medium: 20-99 workers 

Firm size (100+ workers) Size of the firm is Large: 100 workers and mote 

Firm age Firm age: number of years they have been in operation 

Formal training Formal training programs for employees 

Technological gap Domestic productivity gap from the average foreign in 

 the same country and sector 

Capital per labor Expenditure on Machinery, vehicles, and equipment per 

 worker 

Number of employees The total number of employees in a firm 

Demonstration Share of total sales in a given industry accounted for 

 foreign firms 

Labor mobility The relative weight of foreign-owned firms in total 
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Variable Description 

 employment in a sector 

Competition Price markup at firm level through the differences 

 between firm’s total sales and costs over total sales 

ln(labor productivity) Logarithm of firm annual total sales per its worker 

 

Table A.3:  Spillover effects from FDI on labor productivity: results from pooled 

model, sensitivity analysis 

 

Variable 

Channel 

(1) 

Channel 

(2) 

Channel 

(3) 

All 

channels 

export 0.410 0.411 0.409 0.407 

 [0.156]** [0.160]** [0.160]** [0.156]** 

foreign-owned 0.034 0.059 0.074 0.039 

 [0.155] [0.138] [0.135] [0.153] 

Firm size 0.358 0.359 0.343 0.344 

(20-99 workers) [0.149]** [0.154]* [0.157]* [0.156]* 

Firm size 0.275 0.274 0.266 0.267 

(100+ workers) [0.196] [0.193] [0.196] [0.201] 

Firm age 0.009 0.009 0.009 0.008 

 [0.003]** [0.003]** [0.003]** [0.003]** 

Formal training 0.049 0.052 0.064 0.059 

 [0.118] [0.115] [0.111] [0.114] 

Technological gap -2.680 -2.676 -2.668 -2.670 

 [0.451]*** [0.454]*** [0.442]*** [0.444]*** 

Demonstration 0.665 - - 0.787 

 [0.250]**   [0.341]* 

Labor mobility - 0.367 - -0.322 

  [0.284]  [0.381] 

Competition - - 0.000 0.000 

   [0.000]*** [0.000]*** 

Capital per labor 0.025 0.025 0.023 0.023 

 [0.010]* [0.010]** [0.009]** [0.009]** 

R2 0.64 0.63 0.64 0.64 

N 1,576 1,576 1,576 1,576 

Notes: See Table 5 
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Table A4: Spillover effects from FDI on number of employees: results from 

pooled model, sensitivity analysis 

Variable Channel Channel Channel All 

 (1) (2) (3) channels 

export 0.397 0.398 0.398 0.397 

 [0.134]** [0.133]** [0.133]** [0.136]** 

Foreign-owned 0.192 0.201 0.202 0.195 

 [0.066]** [0.069]** [0.070]** [0.067]** 

Firm size 1.143 1.143 1.141 1.140 

(20-99 workers) [0.069]*** [0.069]*** [0.069]*** [0.071]*** 

Firm size 2.456 2.457 2.456 2.454 

(100+ workers) [0.130]*** [0.128]*** [0.128]*** [0.132]*** 

Firm age 0.004 0.004 0.004 0.004 

 [0.002]* [0.002]* [0.002]* [0.002]* 

Formal training 0.149 0.150 0.151 0.150 

 [0.045]** [0.045]** [0.045]** [0.045]** 

Technological gap 0.033 0.033 0.035 0.032 

 [0.040] [0.039] [0.039] [0.038] 

Demonstration 0.164 - - 0.255 

 [0.100]   [0.133]* 

Labor mobility - 0.018 - -0.206 

  [0.120]  [0.150] 

Competition - - 0.000 0.000 

   [0.000]*** [0.000]*** 

Capital per labor -0.003 -0.003 -0.004 -0.004 

 [0.004] [0.004] [0.004] [0.004] 

R2 0.74 0.74 0.74 0.74 

N 1,576 1,576 1,576 1,576 

Notes: see Table 6 
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ABSTRACT 

 

The paper examines the determinants of financial inclusion across 27 African 

countries using GMM dynamic panel data analysis. The GMM dynamic panel 

estimators utilized are specifically designed to deal with the problems plaguing past 

studies of determinants of financial inclusion, namely, simultaneity bias and omitted 

variable(s) bias, including unobserved country specific effects. Our model shows that 

financial inclusion is significantly and positively related to its lagged value, GDP per 

capita and mobile infrastructure, and negatively related government borrowing. The 

negative relationship between financial inclusion and government borrowing has 

important policy implications for African countries which by and large have a low 

ratio of private sector credit to GDP. In this regard the paper demonstrates that a 

large ratio of government debt to GDP which characterizes some African countries 

hampers efforts to achieve financial inclusion. 

 

Keywords: Financial inclusion, GDP per capita, government debt, GMM dynamic 

panel data analysis, African countries 

 

 

1. INTRODUCTION 

 

Empirical evidence has shown that well-functioning, healthy and competitive 

financial systems are an effective tool in spreading opportunity and fighting poverty 

through offering people a wide range of needs such as savings, credit, payment, and 

risk management services (see Honohan and Beck, 2007, among others). Indeed it has 

been demonstrated that financial development stimulates economic growth and the 

causal relationship operates through three linkages, viz.: (1) financial deepening 

promotes economic growth; (2) economic growth stimulates financial development; 

and (3) financial development and economic growth influence each other. Hence, it is 

logical to say that inclusive development in an economy requires inclusive financial 

systems that ensure accessibility, availability and usage of formal financial services to 

the entire population. Thus, a pro-inclusive growth economy should have financial 

inclusion as one of its strategies of spreading opportunity and fighting poverty. 
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Notwithstanding the positive impacts of financial inclusion, a global survey by 

Dermiguc-Kunt and Klapper (2012a) shows that half the world is unbanked, as only 

50 per cent of adults reported having an account at a formal financial institution—a 

bank, credit union, cooperative, post office, or microfinance institution. Formal 

account use is reported to differ sharply between high-income and developing 

economies. In high-income economies 89 per cent of adults reported having an 

account at a formal financial institution while it was only 41 per cent in developing 

economies. 

 

Improving the economic wellbeing of low-income groups has always remained at the 

centre stage of development policies of governments and donor agencies alike 

(Wagle, 2012). Different policy paradigms has been theorized and put into the 

development policy framework of developing countries since 1950s. A review by 

Ellis and Biggs (2001) focusing on rural development, shows that policy strands 

dominating the past half-century in most developing countries includes: community 

development, the main emphasis being on small-farm growth (1950s and 1960s); 

integrated rural development, still emphasis being on small-farm growth(1970s); 

state-led rural development (1970s) to market liberalization (1980s); sustainable 

livelihoods (where microcredit is one component) (1990s); and poverty reduction 

development strategies (2000s). 

 

Tackling poverty by addressing the needs of the unbanked and thus focusing on 

financial inclusion as an instrument of poverty reduction in developing countries was 

initiated roughly 30 years ago following the group-credit model of Mohammed Yunus 

of the Grameen Bank (Chibba, 2009). Financial inclusion can be defined as ensuring 

easy access, availability and usage of the formal financial system at an affordable cost 

to the needy population (Dev, 2006; Sarma and Pais, 2011). Despite the substantial 

positive economic and social contribution of financial systems to overall economic 

growth, the attention given to financial inclusion has been marginal until recently 

(Triki and Faye, 2013; Demirgüç-Kunt and Klapper, 2012a; Chibba, 2009; Rousseau 

and Watchtel, 1998). 

 

According to Triki and Faye (2013), Africa is the home to 50 million micro, small and 

medium businesses. 69 per cent of which operates in the informal sector, but 

contributes 58 per cent of total employment and 33 per cent of the continent’s GDP, 

making them critical for socio-economic growth. Using one-year growth rates in 

employment as a measure of firm growth, the OECD (2008) reports that about 15 per 

cent of SMEs in Africa are high-growth firms (i.e., with one-year growth in 

employment greater or equal to 20 per cent). However, the source of financing for 

their growth is only 8 per cent bank-financed compared to an average of 11 per cent in 

other developing countries (Demirgüç-Kunt and Klapper, 2012). In recognition of the 

role that can be played by the financial sector reforms in promoting financial 

inclusion and development, the issue of financial inclusion has attracted the attention 

of the UN organs, governments, and international development institutions. Inclusive 
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financial systems are now widely recognised in policy circles of not only developing 

countries, but also for developed countries. Several countries across the globe now 

look at financial inclusion as the means of a more inclusive growth, wherein each 

citizen of the country is able to have the minimum access and entitlement to the 

different financial service products, so as to improve their future financial status, 

adding to the nation’s progress. 

 

At the national level, series of legislative measures have been initiated in different 

countries across the globe. For example, in the United States, the Community 

Reinvestment Act (1997) requires banks to offer credit throughout their entire area of 

operation and prohibits them from targeting only the rich neighbourhood. In France, 

the 1998 law on exclusion emphasises an individual’s right to have a bank account. 

The German Bankers’ Association introduced a voluntary code in 1996 providing for 

an entitlement of ‘everyman’ current banking account that facilitates basic banking 

transactions. In the United Kingdom, a ‘Financial Inclusion Task Force’ was 

constituted by the government in 2005 in order to monitor the development of 

financial inclusion (Sarma and Pais, 2011). 

 

At the global level, the World Bank has sponsored ‘Principles for Innovative 

Financial Inclusion’ to serve as a guide for policy and regulatory approaches with the 

objectives of fostering safe and sound adoption of innovative, adequate, low-cost and 

competitive financial delivery models. New international bodies, such as the Alliance 

for Financial Inclusion (AFI) have established with the main objective of advancing 

financial inclusion for the needy. The International Monetary Fund (IMF) has 

launched a new database on financial inclusion and the International Finance 

Corporation (IFC) together with the Consultative Group to Assist the Poor (CGAP) 

and AFI have spearheaded the G-20 discussion regarding the agenda of financial 

inclusion. The Bill and Melinda Gates Foundation pledged $2.5 billion for five years 

period to support access to saving services (Ardic et al., 2011). To support the on-

going efforts, the World Bank Group (WBG) has initiated the Financial Access 

indicators and reports to partially satisfy the higher demand for financial inclusion 

related information (Ardic et al., 2011). 

 

Despite all of these initiatives and efforts, both at the international and national level, 

the progress so far made, especially in Africa is not promising. According to the 

available data, compared to an average of 33 per cent for South Asia, 39 per cent of 

Latin America and Caribbean, 45 per cent for Europe and Central Asia and 55 per 

cent for East Asia and Pacific, the share of adults with access to formal financial 

institutions in Africa falls below 23 per cent and many adults in Africa use informal 

methods to save (Demirgüç-Kunt and Klapper, 2012a). 

As observed by Triki and Faye (2013), some of the factors used in explaining the 

underdeveloped financial sector and its limited outreach in Africa include, among 

other things, low and volatile income levels, inflationary environments, high illiteracy 

rates, inadequate infrastructure, governance challenges, and the limited competition 
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within the banking industry as well as high cost of banking. Yet, none of these factors 

have been empirically tested in a conclusive fashion. Despite the high levels of 

attention given to financial inclusion, most of the academic work have remained 

confined to finance and economic growth (Goldsmith, 1969; Gertler and Rose, 1994; 

King and Levine, 1993; Nissanke and Aryeetey, 2005). However, to understand the 

role of financial development on development, it is necessary to understand the 

factors underpinning financial inclusion. 

 

 Empirical work focusing on the factors influencing financial inclusion is scant. Save 

for the works of Sarma and Pais (2011) and Allen et al. (2012), we could not come 

across any other empirical works. However, we observe that the results of Sarma and 

Pais (2011) derived from cross-sectional data could be suffering from endogeneity, 

few observations, and regression on clustered variables7. On the other hand, the 

results of Allen et al. (2012) also derived from a cross-sectional data set, report factors 

which explain the individual characteristics not aggregate level of financial inclusion. 

 

This paper contributes to the financial inclusion literature in several respects. Firstly, 

we include government debt as one of the explanatory variables of financial inclusion. 

To our knowledge, no prior studies have taken account of the “crowding out effect” 

government borrowing might have on financial inclusion. Secondly, we employ a 

GMM dynamic panel data analysis which to the best of our knowledge no research 

work has applied it in financial inclusion empirical studies. Furthermore, we focus on 

African countries where the financial exclusion situation is believed to be severe. Our 

robust GMM dynamic estimation indicates that financial inclusion is positively 

related to its past level, GDP per capita and mobile access and negatively related to 

government debt. 

 

The rest of the paper is structured as follows. Section 2 discusses relevant literature. 

Section 3 discusses the model specification. Section 4 presents and discusses the 

empirical results and section 5 concludes. 

 

2.  LITERATURE REVIEW 

 

Goldsmith’s (1969) pioneering study demonstrated an empirical association between 

economic growth and the increasing size and complexity of the financial system, i.e. 

the process of ‘financial deepening’. The theoretical model underpinning the 

relationship between finance and economic growth is based on the ability of financial 

markets and institutions in: (1) ameliorating the problem of information asymmetry 

(Diamond 1984; Bose and Cothren 1996; Blackburn and Hung 1998; Morales 2003; 

                                                           
7 Instead of regressing financial inclusion (FI) on socio-economic, infrastructure, banking 

(financial), it was specified phase by phase due to the small size sampling, which could not 

support the number of these variables. 

 



53 | P a g e  
 

Blackburn et al., 2005); (2) increasing the efficiency of investments (Greenwood and 

Jovanovic, 1990); (3) enhancing investment productivity (Saint-Paul, 1992); (4) 

providing liquidity, thereby allowing capital accumulation (Bencivenga and Smith 

1991); and (5) allowing human capital formation (De Gregorio and Kim 2000). 

 

Gertler and Rose (1994) argue that economic growth and financial sector 

development are mutually dependent. Other authors have emphasized that financial 

sector policy can affect the pace of economic development. The dynamic link 

between financial innovation and economic development was empirically investigated 

by King and Levine (1993). They argue that financial institutions lower the social cost 

of investing in intangible capital through the evaluation, monitoring and provision of 

financing services. Montiel (1994) also noted that economic growth can be spurred by 

‘innovations’ in financial development that improve the efficiency of intermediation, 

increase the marginal product of capital and raise the savings rate. All these studies 

and conclusions are based a very simplistic assumption that financial development 

serves all segments of the society. The rising number of financially excluded 

population around the world, is consistent with Patrick (1966) and Galbis (1977) 

argument that neither economic growth nor financial development may guarantee that 

the benefits of growth and financial system innovation would trickle-down equally to 

all segments of the society, especially the poor. 

 

According to UNDESA and UNCDF (2006), the concept of financial inclusion 

encompasses two primary dimensions, viz.: (1) a person having access to a range of 

formal financial services, from simple credit and savings services to the more 

complex ones such as insurance and pensions; and (2) having access to more than one 

financial services provider, which ensures a variety of competitive options. A 

corollary of this definition is that financial exclusion means the inability of the 

disadvantaged to access financial services. In the literature a range of barriers (price 

and non-price barriers) that could lead to financial exclusion include: “geography 

(limiting physical access), regulations (lack of formal identification proof or of 

appropriate products for poor households), psychology (fear of financial institution’s 

staff, structures, complicated financial products, etc.), information (lack of knowledge 

regarding products and procedures), and low financial acumen (low income and poor 

financial discipline), among others” (Ramji, 2009: 6; Dermiguc-Kunt and Klapper, 

2012a). 

 

Dermiguc-Kunt et al. (2012) observe that without inclusive financial systems, poor 

people have to rely on their own limited savings to invest in their education or become 

entrepreneurs, and small enterprises must rely on their limited earnings to pursue 

promising growth opportunities. Invarious studies, it has been observed that the 

absence of inclusive financial systems contributes to persistent income inequality and 

slower economic growth (King and Levine, 1993; Beck, Demirguc-Kunt and Levine, 

2007; Beck, Levine and Loayza, 2000; Demirguc-Kunt and Levine, 2009; Klapper, 

Laeven and Rajan, 2006; and World Bank, 2008). Kempson (2006) has also observed 
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that levels of income inequality, as measured by Gini coefficients, are negatively 

correlated with levels of financial inclusion.  

 

For example, Scandinavian countries such as Denmark and Sweden with very low 

Gini coefficients and thus low levels of inequality have very high levels of financial 

inclusion while mid-level Gini coefficient countries such as the UK and the USA 

show moderately high financial inclusion levels. Similarly, developing countries such 

as those in Africa that have high Gini coefficients and hence high levels of income 

inequality have high levels of financial exclusion. 

 

Using descriptive statistics, Dermiguc-Kunt and Klapper (2012a) find that while GDP 

per capita explains much of the variation in having a formal account around the 

world, it only accounts for 22 per cent of the variation among economies. Other 

factors that explain variations in financial inclusion include gender, education level, 

age, and the rural- urban divide. The authors observe the use of formal accounts to be 

imperfectly correlated with the common measure of financial depth, viz. credit to the 

private sector as a percentage of GDP. They cite the example of Vietnam which 

reported only 21 per cent of adults having a formal account but with credit to the 

private sector of 125 per cent of GDP contrasted with the Czech Republic which 

reported 81 per cent of adults having an account but having a relatively modest credit 

to the private sector at 56 per cent of GDP. 

 

In a paper focusing on Africa where exclusion is severe, Demirguc-Kunt and Klapper 

(2012b) observe that 23 per cent of adults have a formal account with substantial 

variation across countries. The ratio of private credit to GDP is observed to be low in 

comparison with other developing economies. For instance, in 2010 the ratio of 

private credit to GDP was 24 per cent in Sub-Saharan Africa (SSA) and 39 per cent in 

North Africa, compared with 77 per cent for all other developing economies and 172 

per cent for high-income economies (Demirguc-Kunt and Klapper, 2012b). Some 

indicators of financial use show a positive but imperfect correlation with indicators of 

financial depth, viz.: credit to the private sector to GDP.  

 

South Africa demonstrates this imperfection in a spectacular manner. While the 

country has a ratio of private credit to GDP of over 142 per cent, only 54 per cent of 

adults have a formal account, and only 9 per cent of adults have credit from regulated 

financial institutions, and points of access such as number of bank branches per 100 

000 adults are low at just 10.1. There is also a gender dimension to account ownership 

with men in SSA with a formal account reported at 27 per cent and women at 22 per 

cent. The gender bias is even marked in the Middle East and North Africa where 

women with a formal account are reported at 13 per cent compared with 23 per cent 

of adult men. The researchers also observe that education and age are factors that may 

determine financial inclusion. 
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In the World Bank global survey the most frequently cited reason for not having a 

formal account in SSA is poverty, i.e. lack of money to use one. This reason was 

given by more than 80 per cent of adults without a formal account. Cost (e.g. high 

minimum account balance and high administrative burdens and fees), distance and 

documentation were also cited by more than 30 per cent of non-account holders in 

SSA. Young adults cited insufficient documentation while distance from a bank is an 

important barrier for adults living in the rural areas. In Eastern and Southern Africa 

fixed fees and high costs of opening and maintaining accounts were cited as important 

barriers. It is reported that maintaining a checking account in Uganda can cost the 

equivalent of 25 per cent of GDP per capita annually and 54 per cent of adult non-

account holders cited cost as a reason for not having a formal account (Dermiguc-

Kunt and Klapper, 2012b). 

 

While CGAP (2009) has observed that geographical expansion of bank branches into 

rural areas is restricted by poor infrastructure and telecommunications, Dermiguc-

Kunt and Klapper’s (2012b) descriptive statistics indicate that financial inclusion is 

positively and significantly correlated with access points measured as commercial 

branches per 100,000 people. Mobile phone infrastructure has rapidly taken off in 

Africa enabling use of mobile money which has allowed financially excluded people 

conduct financial transactions cheaply, securely and reliably. The global survey 

reports that in SSA 16 per cent of adults use the mobile phone to perform financial 

transactions (e.g. pay bills or receive money). Kenya reported 68 per cent of adults 

using mobile money, courtesy to the commercial launch of M-PESA service in 2007. 

It is noteworthy that 43 per cent of respondents who reported using it do not have a 

formal account. Thus mobile money infrastructure has become an important factor in 

facilitating financial inclusion. In a study of the impact of mobile phone on economic 

growth in a sample of African countries from 1988 to 2007, Andrianaivo and Kpodar 

(2012) observed a positive impact. 

 

Beyond descriptive statistics and simple correlation tests, there are few rigorous 

empirical work that have investigated the determinants of financial inclusion. From 

the literature review we could only identify three studies that all utilised cross-

sectional data analysis (Anzoategui et al., 2014; Allen et al., 2012; Sarma and Pais, 

2011). Focusing on El Salvador, Anzoategui et al. (2014) employed cross-sectional 

data analysis on household data and observed financial inclusion to be positively 

related to real per capita income, house and land ownership and education. Allen at al. 

(2012) employed cross-sectional data of 123 countries and 124 000 individuals and 

observed that cost of financial services, documentation and distance from the 

intermediaries are important determinants of financial inclusion.  

 

Using a financial inclusion index coined from the formula of the HDI developed by 

Sarma (2008; 2010; 2012), Sarma and Pais (2011) regressed cross-sectional data of 49 

countries and reported significant positive relationship with factors such as income, 

human development, education and physical infrastructure for connectivity and 



56 | P a g e  
 

information. They also reported significant negative relationships with factors such as 

bank non-performing loans, bank capital asset ratios, high share of foreign banks in 

total banking sector assets and the size of the rural population. 

 

Focusing on Africa, in this paper we take a macroeconomic and dynamic panel data 

analysis approach to investigate factors that determine financial inclusion. It is an 

approach different from the above prior studies that have largely focused on cross-

sectional analysis. Furthermore and unlike prior studies, we include government 

borrowing as one of the predictor variables of financial inclusion. This is cognisant of 

the low ratio of private credit to GDP for Africa observed at 24 per cent by Demirguc-

Kunt and Klapper (2012a). We hypothesise that high levels of government borrowing 

that characterise many African countries hampers financial inclusion efforts. In the 

literature it is well documented that government borrowing crowds out private credit 

but it is not well known how such borrowing does affect the availability of general 

financial services such as deposit services, number of bank branches, etc. 

 

3. DATA AND METHODOLOGY 

 

3.1  Data 

The data for this paper was generated from World Bank database (World 

Development Indicators) and International Monetary Fund database (Financial Access 

Survey). We use data of 27 African countries (see Table 1) for 10 years period (2004-

2013). The selection of countries was based on the availability of data for the three 

financial inclusion indicators (commercial bank branches per 100,000 adults; 

depositors with commercial banks per 1,000 adults and domestic credit to private 

sector as percentage of GDP). Explanatory variables were also limited to GDP per 

capita in constant (2005) US dollar, mobile phone infrastructure, government debt to 

GDP and the size of the rural population because of lack of availability of data for a 

10 year span. These data issues resulted in the exclusion of big African economies, 

viz.: Egypt, Kenya, Nigeria and South Africa from our sample. 

 

3.2  Financial Inclusion Index estimation 

With some modifications, we adopt the approach of Sarma and Pais (2011) in using a 

financial inclusion index as the dependent variable in our model. Our index is 

constructed using three financial inclusion measures: commercial bank branches per 

100,000 adults; depositors with commercial banks per 1,000 adults and domestic 

credit to the private sector as percentage of GDP. The number of commercial bank 

branches variable is expected to capture the availability of financial services; the 

number of depositors captures the accessibility (in terms of convenience and cost of 

maintaining an account) of the banking system to the majority of the population. 

Finally, the amount of credit provided to the private sector (% of GDP) captures the 

usage dimension of financial inclusion. Following Sarma and Pais (2011) the financial 

inclusion index computed from the three dimensions lies between 0 and 1, where 0 
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denotes complete financial exclusion and 1 shows complete financial inclusion. 

Accordingly, the yearly index for each country is calculated as follows: 

   (1) 

 

Where 𝑖𝑓𝑖𝑖 is the financial inclusion 

index,  

𝐼𝑏 number of bank branches per 100,000 adults  

𝐼𝑐 private credit provided by the financial sector as % of GDP 𝐼𝑑 number of 

depositors with commercial banks per 1,000 adults n  number of dimensions 

(variables used to construct the index) 

 

We could not find any theoretical justification from the literature to give one 

dimension more weight over the others. Hence, we assigned equal weight for all the 

dimensions as in Sarma and Pais (2011). 

 

3.3  Model Specification 

Having regard to few time periods (T) and relatively large N (countries), independent 

variables that are not strictly exogenous, one left-side variable (financial inclusion) 

that is dynamic (included as independent variable), fixed country effects, and other 

econometric estimation complexities, we apply generalized method of moments 

(GMM) dynamic panel estimators which are appropriate for a dataset of such nature 

(Cameron and Trivedi, 2009; Roodman, 2009). GMM estimation using panel data has 

several advantages over purely cross-sectional estimation. First, besides considering 

the cross-country relationship between the change in explanatory variables and 

financial inclusion status, it also takes into account how the change of the explanatory 

variables over time within a country may have an effect on the dependent variable. 

Moreover, controlling the variability of the time dimension, it gives us additional 

degrees of freedom. This means the dependent variable can be affected by current and 

past realizations of the change in the explanatory variables but must be uncorrelated 

with future realizations of the error term (Roodman, 2009). 

 

Second, in a pure cross-sectional regression, any unobserved country-specific effect 

would be part of the error term, potentially leading to biased coefficient estimates 

(Beck et al., 2000; Levine et al., 2000). This problem plagues previous financial 

inclusion studies (Sarma and Pais, 2011; Allen et al., 2012). However, in a panel 

context, we are able to control for unobserved country-specific effects and other 

unobservable effects, thereby reducing biases in the estimated coefficients (Levine et 

al., 2000). 

 

Third, our panel estimator controls for the potential endogeneity of all explanatory 

variables, while most determinants of financial inclusion studies, with the exception 

of Kumar (undated) who tried to address partially the biasedness (by controlling the 
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time fixed effect); failed to account for the problem of endogeneity (Allen, 2012; 

Sarma and Pais, 2011). The way our panel estimator controls for endogeneity is by 

using internal instruments, that is, instruments based on lagged values of the 

explanatory variables. This method does not allow us to control for full endogeneity 

but for the weak type. To be precise, we assume that the explanatory variables are 

only weakly exogenous (Beck et al., 2000; Levine et al. 2000). Accordingly, we 

specify a dynamic log-linear equation for financial inclusion index which includes a 

lagged dependent and lagged value of the explanatory variables. Our empirical model 

is therefore as follows: 

𝐿𝑛 𝐹𝑖𝑖𝑡 =𝛽0 ++𝛾𝐿𝑛 𝐹𝑖𝑖𝑡−1 + 𝛽1𝐿𝑛𝑦𝑖𝑡−1 + 𝛽2𝐿𝑛 𝐶𝑖𝑡−1 + 𝛽3𝐿𝑛 𝑀𝑖𝑡−1 +  

𝛽4𝐿𝑛𝑝𝑖𝑡−1 + 𝑢𝑖𝑡         (2) 

 

Where  represents our dependent variable, if GDP per capita in constant US dollar 

(2005),C is total domestic credit volume taken from the financial institutions by the 

government as percentage of GDP, M is mobile cellular subscriptions (per 100 

people), Pis percentage of rural population and is an error term that contains 

country, time specific fixed effects and random error. 

𝑢𝑖𝑡 = 𝜇𝑖 + 𝜀𝑡 + 𝑣𝑖𝑡                 (3) 

 

Where they are assumed to be independent and identically distributed with zero mean 

andvariance2 .Hence, the most important errors terms need to be controlled in our 

specification are the country and time specific fixed effects. 

 

In the context of cross-sectional regression, the unobserved country-specific effect is 

part of the error term. Therefore, a possible correlation between error term and the 

explanatory variables results in biased estimates. Furthermore, if the lagged dependent 

variable is included in the right side of the equation, then the country-specific effect 

would be correlated with the lagged variables. Another problem is the issue of 

endogeneity of some or all the explanatory variables, unless controlled, which leads to 

inappropriate inferences. Arellano and Bond (1991) suggest to first difference to 

eliminate the country-specific effect. Though differencing manages to solve the 

country-specific effect problem, it introduces a correlation between the new error 

term,  and the lagged dependent variable when it is included as 

additional explanatory variable (Beck et al. 2000; Levine et al. 2000; Roodman, 

2009). To address this correlation and potential endogeneity problem, Arellano and 

Bond (1991) proposed the use of the lagged values of the explanatory variables in 

levels as instruments. 

 

Arellano and Bond (1991) propose a two-step GMM estimator. In the first step, the 

error terms are assumed to be both independent and homoscedastic across countries 

and over time. In the second step, the residuals obtained in the first step are used to 

construct a consistent estimate of the variance-covariance matrix, thus relaxing the 
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assumptions of independence and homoscedasticity. They named this estimator as the 

difference estimator (cited in Levine et al., 2000; Roodman, 2009). 

 

There are several conceptual and econometric shortcomings with the difference 

estimator. First, by first-difference we lose the pure cross-country dimension of the 

data. Second, differencing may decrease the signal-to-noise ratio, thereby 

exacerbating measurement error biases (Griliches and Hausman, 1986). Finally, 

Alonso-Borrego and Arellano (1999) and Blundell and Bond (1997) showed that if 

the lagged dependent and the explanatory variables are persistent over time, lagged 

levels of these variables are weak instruments for the regressions in differences. 

 

To address these conceptual and econometric problems, we follow the approach of 

Levine et al. (2000). We use an alternative method that estimates the regression in 

differences jointly with the regression in levels as proposed by Arellano and Bover 

(1995). Using Monte Carlo experiments, Blundell and Bond (1997) showed that this 

system estimator reduces the potential biases in finite samples and asymptotic 

imprecision associated with the difference estimator. 

 

4.  RESULTS AND DISCUSSION 

 

4.1  Descriptive Statistics 

When we observe the simple distribution of countries in terms of their achievements 

of financial inclusion index taking an arbitrary cut-off value of the index below 0.3 as 

low, above 0.3 and below 0.5 as medium and above 0.5 as highest, 33 per cent of the 

countries fall in the lowest category. The remaining 52 per cent and 15 per cent are in 

the medium and high categories respectively. 

 

Table 1 Summary statistics of the dependent variable (Financial Inclusion Index) by 

country 

s/n Country Observations Mean SD Min Max 

Low financial inclusion 

1 Congo Dem Rep. 10 0.215 0.005 0.211 0.225 

2 Congo Rep 10 0.236 0.012 0.22 0.259 

3 Guinea 10 0.238 0.009 0.222 0.251 

4 Guinea-Bissau 10 0.239 0.023 0.215 0.274 

5 Niger 10 0.260 0.006 0.25 0.267 

6 Madagascar 10 0.265 0.011 0.248 0.277 

7 Cameroon 10 0.269 0.003 0.264 0.272 

8 Comoros 10 0.287 0.015 0.269 0.307 

9 Uganda 10 0.295 0.011 0.281 0.311 

Medium financial inclusion 
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s/n Country Observations Mean SD Min Max 

10 Burundi 10 0.306 0.015 0.285 0.335 

11 Cote D’ Ivoire 10 0.315 0.004 0.308 0.322 

12 Angola 10 0.325 0.06 0.25 0.427 

13 Mali 10 0.329 0.012 0.313 0.351 

14 Benin 10 0.331 0.010 0.310 0.345 

15 Lesotho 10 0.334 0.017 0.316 0.368 

16 Ghana 10 0.347 0.01 0.332 0.357 

17 Togo 10 0.350 0.016 0.325 0.375 

18 Algeria 10 0.354 0.029 0.318 0.397 

19 Djibouti 10 0.360 0.014 0.343 0.392 

20 Senegal 10 0.365 0.007 0.355 0.374 

21 Swaziland 10 0.426 0.022 0.391 0.455 

22 Bostwana 10 0.451 0.018 0.424 0.487 

23 Libya 10 0.478 0.035 0.43 0.543 

High financial inclusion 

24 Namibia 10 0.549 0.018 0.520 0.574 

25 Tunisia 10 0.708 0.012 0.693 0.728 

26 Seychelles 10 0.725 0.033 0.682 0.795 

27 Cape Verde 10 0.820 0.049 0.737 0.876 

Total 270 0.377 0.004 0.372 0.385 

Sources: Authors’ calculations from World Development Indicator (World Bank); and 

International Monetary Fund database (Financial Access Survey) 

 

The decomposed variance of the within and between variations is reported in Table 2. 

Except for mobile (dominated by within variations), in all the variables there is more 

variation across countries (between variations) than over time (within variation) so 

that within estimation may lead to considerable efficiency loss. 

 

Table 2 Summary Statistics of the variables used 

Variable Mean Std. Dev. Min Max Observations 

Ln Fi Overall 0.314 0.104 0.191 0.629 N = 270 

between  0.105 0.194 0.595 n = 27 

within  0.014 0.257 0.389 T = 10 

L. Fi Overall 0.313 0.104 0.191 0.629 N = 243 

Between  0.105 0.194 0.597 n = 27 

within  0.0137 0.264 0.381 T = 9 

Ln y Overall 6.926 1.154 4.968 9.564 N = 270 

Between  1.169 5.008 9.433 n = 27 

within  0.094 6.170 7.183 T = 10 
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Ln c overall 2.871 0.948 -1.014 4.734 N = 231 

between  0.946 0.484 4.312 n = 26 

within  0.4651 0.119 4.060 T-bar = 8.88 

Ln. M overall 3.421 1.089 0.291 5.195 N = 269 

between  0.702 1.935 4.643 n = 27 

within  0.843 0.993 4.971 T-bar = 9.96 

Ln.p overall 3.983 0.358 3.083 4.509 N = 270 

between  0.363 3.116 4.497 n = 27 

within  0.029 3.887 4.079 T = 10 

Sources: World Development Indicator (World Bank); and International Monetary Fund 

database (Financial Access Survey; and own calculation. 

 

Correlation results are reported in Table 3. All the variables were found to have the 

expected direction of relation. 

Table 3 Correlation matrix of covariates 

 Ln Fi L. Fi Ln y Ln c Ln. M Ln.p 

Ln Fi       

--. 1.000      

L1. 0.995*** 1.000     

Ln y 0.717*** 0.716*** 1.000    

Ln c 0.022 0.010 0.169*** 1.000   

Ln. M 0.443*** 0.415*** 0.618*** -0.187*** 1.000  

Ln.p -0.140** -0.135** -0.192*** -0.028 -0.275*** 1.000 

Sources: World Development Indicator (World Bank); and International Monetary Fund 

database (Financial Access Survey); and own calculation. 

Finally, as reported in Figure 1 below in terms of the performance of countries 

according to the financial inclusion index (10 years average), Cape Verde leads with 

an average of 0.6 followed by Seychelles and Tunisia while the poor performing 

countries includes: Congo Democratic Republic, Congo Republic, Guinea and 

Guinea-Bissau with an average of 0.2. 
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Figure 1 Mean natural log of financial inclusion index. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sources:  Authors’ calculations from data from World Development Indicator (World Bank) 

and International Monetary Fund database (Financial Access Survey) 

 

4.2 Model results 

Based on our estimation, all variables have the expected coefficient sign and four of 

the variables are significant (see Table 4 below). The coefficient of the lagged 

dependent variable is positive and significant implying the beneficial effect of past 

achievement on the current financial inclusion status. The positive and significant 

coefficient for GDP per capita (US$) is consistent with our expectation. Other things 

remaining constant, the higher the income level the better the progress towards 

achieving financial inclusion. The result is consistent with the findings of Sarma and 

Pais (2010) who found a positive and significant for GDP per capita coefficient and 

financial inclusion index in their study for 47 countries; and Allen et al (2012) using 

123 countries and over 124, 000 individuals. 
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The mobile infrastructure variable is found to be positive and significant at 1 %, 

implying the profound effect mobile banking is bringing to underserved communities. 

The positive impact stems not just from the reduced cost of access to financial 

services; but also by providing communities access into a wider network of service 

providers. Similar result was also reported by Beck et al. (2010) that the ownership of 

a cell phone increased the likelihood of using financial services in Kenya. 

 

The third important variable is credit amount given by the banking system to 

government as percentage of GDP. The regression result for credit was found to be 

negative and significant at 10 per cent. In Africa where there is substantial bank 

ownership by government, most of the credit service is expected to be channelled to 

government, crowding-out the private sector. This in turn is expected to worsen the 

financial exclusion situation of the given country. The finding is not surprising, and it 

implies that as the volume of credit provided to private sector increases it opens the 

opportunity for more financial inclusion. To the best of our knowledge the link 

between government borrowing and financial inclusion is an empirical novel finding. 

 

The final variable in the model estimation is percentage of rural population. The 

coefficient is negative but not significant. However, consistent with expectations, as 

the percentage of rural population increases financial inclusion declines. Thus, the 

rural population who are the majority in Africa suffers most from financial exclusion. 

 

Table 4 Results Financial inclusion and its determinants model estimates 

 OLS GMM FE 

L1. Ln Fi β Robust SE β Corrected SE β Robust SE 

Ln. y †       

Ln.  c 0.986 0.010*** 0.878 0.144*** 0.654 0.060*** 

L1.   0.115 0.064*   

L2       

Ln. M   -0.028 0.017*   

L2   0.009 0.010   

Ln. P   0.010 0.003***   

D1   -0.582 1.721   

Time3   0.020 0.008***   

Time4   0.019 0.008**   

Time5   0.014 0.006**   

Time6   0.009 0.040**   

Time7   0.005 0.004   

Time8   0.000 0.003   

Time9   0.002 0.002   

_cons   0.073 0.073   

Number of countries   27    
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† L2.ln y is included as additional control variables 

Number of observations 214 

Number of instruments 24 

AR(1) 0.008 

AR(2) 0.933 

AR(3) 0.448 

AR(4) 0.148 

Sargan test chi2(9) = 5.11 

Sources: Authors’ estimation from World Development Indicator (World Bank) and 

International Monetary Fund database (Financial Access Survey) data 

 

The consistency of GMM estimators depends both on the validity of the assumption 

that the error term ε, does not exhibit serial correlation and on the validity of the 

instruments.  We use two tests proposed by Arellano and Bond (1991) to test these 

assumptions. The first is a Sargan/Hanssen test of over-identifying restrictions which 

tests the overall validity of the instruments. Under the null hypothesis of the validity 

of the instruments, this test has a 𝜒2 distribution with (𝐽 − 𝐾) degrees of freedom, 

where 𝐽 is the number of instruments and 𝐾 the number of regressors. The second test 

examines the assumption of no serial correlation in the error terms. When the 

idiosyncratic errors are independently and identically distributed (i.i.d.), the first-

differenced errors are first-order serially correlated (Arellano and Bond (1991). So, as 

expected, our result (p-values =0.008) presents strong evidence against the null 

hypothesis of zero autocorrelation in the first-differenced errors at order 1. However, 

our estimates show no significant evidence of serial correlation in the first-differenced 

errors at order 2 and even at deeper and higher orders (Table 4). Failure to reject the 

null hypothesis of both tests shows the proper specification (Beck et al., 2000).  

 

For robustness checks, first, we estimated naïve OLS regression and GMM by 

including the lagged dependent variable (Roodman, 2009). The estimates for the 

coefficient of the lagged dependent variable (log of financial inclusion index) in the 

GMM model should lie in or near the range estimated by the two models. Results of 

the estimated naïve OLS regression are not reported here but are available on request. 

 

Secondly, in order to further check the robustness of our results, we estimate our 

dynamic GMM using the three components of financial inclusion comprising the 

index separately as dependent variables. The estimation results are shown in 

Appendices 1 – 3. In the first model the number of depositors in commercial banks 

per 1,000 adults is observed to be significantly and positively related to per capita 

income and government debt and positively and negatively related to mobile 

infrastructure and rural population respectively though not significant. In the second 

model the number of depositors in commercial bank branches per 100,000 adults is 
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observed to be significantly and positively related to per capita income and 

government debt and positively and negatively related to mobile infrastructure and 

rural population respectively though not significant.  

 

In the third model private credit is observed to be significantly and positively related 

to per capita income and mobile infrastructure and negatively and positively related to 

government and rural population respectively though not significant. Save for the 

positive coefficient of the rural population in the third model, all the three models 

give results that are consistent with those obtained using the composite financial index 

adopted from Sarma and Pais (2011) 

 

5. CONCLUSION 

 

The paper has examined the determinants of financial inclusion across 27 African 

countries using GMM dynamic panel data analysis. The GMM dynamic panel 

estimators utilized are specifically designed to deal with the problems plaguing past 

studies of determinants of financial inclusion, namely, simultaneity bias and omitted 

variable(s) bias, including unobserved country specific effects. Our estimation shows 

that financial inclusion is significantly and positively related to its lagged value, GDP 

per capita and mobile infrastructure, and negatively related government borrowing. 

These results are robust to alternative specifications of the model, namely using naïve 

OLS and use of components of financial inclusion as dependent variables instead of 

the index. 

 

The negative relationship between financial inclusion and government borrowing has 

important policy implications for African countries which by and large have a low 

ratio of private sector credit to GDP. In this regard the paper demonstrates that a large 

ratio of government debt to GDP hampers efforts to achieve financial inclusion. 

 

On the other hand, the development the mobile infrastructure is observed to have 

positive effects on financial inclusion. Thus upward trend of mobile penetration in 

Africa should lead to positive spinoffs on both financial inclusion and economic 

growth. 
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APPENDICES 

Appendix A.1 Determinants of number of depositors with commercial banks 

per 1,000 adults 

   GMM 

  β Corrected SE 

Ln. GDP_Per capita (2005 $ US) 0.102 0.043** 

Ln. Government credit    

L1.  -0.031 0.011*** 

Ln. Mobile    

L2  0.239 0.178 

Ln. Rural_Population (%)    

D1  -21.93 16.25 

Time3  0.109 0.222 

Time4  0.105 0.179 

Time5  0.099 0.135 

Time6  0.079 0.085 

Time7  0.015 0.037 

Time8  0.015 0.023 

Time9  0.005 0.016 

_cons  -0.549 0.244** 

Number of countries  27  

Number of observations  213  

Number of instruments  24  

AR(1)  0.679  

AR(2)  0.700  

Sargan test  chi2(9) =6.69 

 

Sources: Authors’ estimation 
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Appendix 2: Determinants of commercial bank branches per 100, 000 adults 

   GMM 

  β Corrected SE 

Ln. GDP_Per capita (2005 $ US) 0.120 0.0646** 

Ln. Government credit    

L1.  -0.024 0.013* 

Ln. Mobile    

L2  0.002 0.011 

Ln. Rural_Population (%)    

D1  -2.293 7.413 

Time3  0.020 0.036 

Time4  0.005 0.031 

Time5  -0.003 0.021 

Time6  -0.001 0.016 

Time7  0.003 0.013 

Time8  0.004 0.010 

Time9  0.002 0.005 

_cons  -0.604 0.290 

Number of countries  27  

Number of observations  214  

Number of instruments  24  

AR(1)  0.123  

AR(2)  0.171  

Sargan test  chi2(9) = 96.77 

 

Sources: Authors’ estimation 

 



71 | P a g e  
 

Appendix 3: Determinants of credit to the private sector 

   GMM  FE 

  β Corrected SE β Robust SE 

Ln. GDP_Per capita (2005 $ US) 0.434 0.230*   

Ln. Government credit      

L1.  -0.074 0.047   

Ln. Mobile      

L2  0.018 0.005***   

Ln. Rural_Population (%)      

D1  1.269 1.311   

Time3  0.020 0.008***   

Time4  0.019 0.008**   

Time5  0.014 0.006**   

Time6  0.009 0.040**   

Time7  0.005 0.004   

Time8  0.000 0.003   

Time9  0.002 0.002   

_cons  0.073 0.073   

Number of countries  27    

Number of observations  214    

Number of instruments  24    

AR(1)  0.003    

AR(2)  0.807    

Sargan test  chi2(9) = 11.42   

 

Sources: Authors’ estimation 
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Do Remittances Promote Household Savings? Evidence from 

Ethiopia 

 

Ademe ZEYEDE8 

 

ABSTRACT 

 

In many circumstances there are inadequate empirical analysis on the use and potential 

impact of international remittances in Ethiopia, particularly on household savings. The 

purpose of this paper is to analyze the impact of international remittances on the level of 

household savings relying on a micro-level household survey data coming from the second 

phase of Future of African Remittances: Ethiopian National Survey 2010. A total of 410 

regular international remittances-recipient households are incorporated in the analysis. 

OLS and Tobit regression techniques are adopted for the empirical inquiry. The estimated 

result reveals that households with higher international remittances save more. However, 

rich households save a lesser portion of remittances they receive from their fellow 

migrants. The result also shows that international remittances are not only denote a 

significant share of households’ consumption expenditure, but also are sources of funds 

needed to boost investment spending through enhancing the level of household savings in 

Ethiopia. This paper therefore recommends that more has to be done in providing 

investment opportunities including financial products for remittances-recipient households 

to direct the money they receive in to productive investment. 

 

Keywords: Migration, International Remittances, Household Savings, Ethiopia 

 

JEL Classification: D14, F22, F24, H31 

 

1.  INTRODUCTION 

 

Sustainable economic development of a given country can only be realized if resources are 

efficiently and effectively mobilized and transformed into productive activities. The 

capacity of a country to mobilize domestic resources to implement development 

programmes and projects, nevertheless, is firmly determined by the amount of economic 

activities that it generates. Economic activities, indeed, are driven by public and private 

investments, which rely on taxation and public revenue generation, and household savings 

mobilized by the financial system. Since household savings portfolio determines the 

availability of funds for investment, it has relevant contribution to a country’s long-term 

development. However, household savings in Ethiopia remains low by African standard. 

Household savings as a percentage of GDP in Ethiopia is very low compared to many 

African countries. Therefore, the key policy concern should be to raise the level of 

household savings in Ethiopia. 
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For the last three decades there has been a significant out migration from Ethiopia, 

predominantly to the United States of America, Europe, Middle East and Australia, and 

the inflow of international remittances have increased accordingly. For example, in the 

period of 2000 – 2012, Ethiopia experienced a significant enlargement in international 

remittances from 53 USD in 2000 to 625 USD in 2012 (World Bank, 2015). Besides, the 

World Bank ranked Ethiopia as the eighth remittances-recipient country in Sub-Saharan 

Africa in 2010. However, in many circumstances there are insufficient household level 

data and empirical investigation on international remittances and their use, and henceforth 

on their real and potential impact to domestic economic development in Ethiopia, 

particularly on household savings. As a result, nothing has been done to examine the 

impact of international remittances on household savings in Ethiopia.  

 

In this regard, most of the available empirical studies suggest that international remittances 

have positive contribution on a country’s long-term development through enhancing 

household savings (for example, Brown, 1994; Banain and Roberts, 2006). In spite of that, 

other scholars have argued that international remittances are spent mostly on daily 

household consumption, and are unlikely to be used for savings that would contribute to 

the long-term development of the recipient countries (Oberai and Singh, 1980; Durand, 

Parrado and Massey, 1996). The aim of this paper, therefore, focuses on examining the 

impact of international remittances on the level of household savings in Ethiopia. 

 

For its empirical analysis, the paper relies on a micro-level household survey data coming 

from the second phase of Future of African Remittances: Ethiopian National Survey 2010. 

A total of 410 regular international remittances-recipient households are incorporated in 

the analysis. Accordingly, 47.8 per cent of the households surveyed have been saved out of 

the remittances they have received from their fellow migrants. The paper estimates the 

level of household savings on international remittances and exhibits the presence of direct 

empirical relationship between them. Indeed, the result of the empirical exercises reveals 

that households with higher international remittances save more for future use. Besides, 

the estimated coefficient on international remittances is not only positive but also 

statistically significant. The result further demonstrates that rich households save a lesser 

portion of remittances they receive. Moreover, form the empirical investigation it can be 

conclude that international remittances are not only represent a considerable share of 

households’ consumption expenditure, but also are sources of funds needed to bring 

sustainable development through enhancing the level of household savings in the country. 

 

The rest of the paper is organized as follows. Section two briefly reviews the literature on 

the developmental impact of international remittances on remittances-recipient 

households. Section three discusses the sources of data and rigorously describes the 

variables of interest. In section four the empirical framework has been specified and 

estimation results are analyzed. In this section, the fundamental relations between 

international remittances and the level of household savings is drawn. Finally, concluding 

remarks and some policy recommendations are presented in section five. 
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2.  LITERATURE REVIEW 

 

Most of the existing studies on the development impact of international remittances have 

focused on issues such as poverty reduction, human capital formation (health and 

education), entrepreneurial activities and insurance against adverse shocks. Researches on 

the impact of international remittances on poverty using household data suggest that these 

financial transfers help reduce both the level and severity of poverty (Adam, 2004; Lopez-

Cordova, 2006; Taylor, Mora and Adams, 2005). Moreover, in terms of poverty reduction, 

international remittances have substantial influences in rural areas of developing countries 

(Maimbo and Ratha, 2005). On the other hand, international remittances provide insurance 

against adverse shocks by diversifying the sources of household income. For instance, a 

recent study found that Ethiopian households that receive international remittances are less 

likely than other households to sell their productive assets to cope with food shortages 

(Mohapatra, Joseph and Ratha, 2012). 

 

International remittances play a central role in encouraging investment on education. 

According to Cox and Ureta (2003), international remittances have positive and significant 

impact on school retention rates in El Salvador. Yang (2005) also found that positive 

exchange rate shocks significantly increase remittances spending on education in 

Philippines. Likewise, the potential positive effect of international remittances on financial 

constraints changes the opportunity cost of acquiring more schooling in Peru (Salas, 

2014). Besides, Kifle (2007) conclude that, in Eritrea, remittances-receiving households 

with school-age children spend a significant portion of international remittances on child 

education. 

 

Since there is a general perception that international remittances predominantly go to help 

cover basic household expenditures, an in-depth analysis of the impact of international 

remittances in promoting household savings has not been done so far. In this regard, 

Kaberuka and Namumbiru (2014) discover that international remittances have negative 

and statistically significant effect on gross domestic savings in Uganda. Zhu et al. (2009) 

also failed to find any evidence of the link between remittances and capital accumulation 

(household savings) in rural China. However, recent evidence shows that remittances-

recipient households use the money they received from their fellow migrants to improve 

their future economic wellbeing through savings. For example, in Latin America and the 

Caribbean, remittances-recipient households put some portion of their remittances aside 

for savings (Orozco et al., 2005). Accordingly, the inflows of international remittances 

have significant effect on the economic and financial system of the recipient country 

through savings. This paper, therefore, contributes to the literature by examining the 

impact of international remittances on household savings in Ethiopia. 
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3.  DATA ISSUES 

 

The data used in this study come from the second phase of Future of African Remittances: 

Ethiopian National Survey 2010. During the period July and September, a national survey 

on international remittances in Ethiopia was carried out by Bendixen and Amandi 

Research Personnel. The survey had two phases and was administered by the World Bank. 

The first phase consisted of a national survey of the adult population (persons aged 18 or 

older) of Ethiopia. In this phase of the survey 2002 Ethiopian adults were interviewed in 

July and August 2010. 

 

Table 1 Household Head Characteristics 

Variables  Number Percent (%) 

Gender Male 212 51.71 

 Female 198 48.29 

 Total 410 100 

Age 18 to 24 103 25.12 

 25 to 34 178 43.41 

 35 to 49 79 19.29 

 50 to 64 44 10.73 

 65 and over 6 1.44 

 Total 410 100.00 

Education level None 13 3.17 

 Primary 51 12.44 

 Secondary 87 21.22 

 Technical 34 8.29 

 Undergraduate 193 47.07 

 Gradate 32 7.80 

 Total 410 100.00 

 

Once the national survey was completed, Bendixen and Amandi Research Personnel 

analyzed the results to determine the areas of concentration of the remittances recipient 

population, after which the second phase of the survey was conducted. This phase 

encompassed a targeted survey of the remittances recipient population in Ethiopia. In this 

phase a total of 410 interviews with a regular international remittances recipient 

households were conducted mainly in two cities (Addis Ababa and SNNP) during August 

and September 2010. Apart from the usual demographic characteristics indicated in Table 
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1 below, this phase of the questioners comprised a number of variables aimed at obtaining 

a greater detail about the amount, usage and the receiving processes of international 

remittances. However, the survey does not provide comprehensive data on in-kind 

remittances received, the households’ asset holdings and annual expenditure out of 

household income (household income excluding international remittances). 

 

Apart from collecting data on annual household income and family size, the survey 

archives how frequently the household received international remittances in the past 12 

months, and how and on what the remittances were used and spend. In this regard, 33 per 

cent of the remittances-receiving households reported that they had received remittances 

from their fellow migrants four times per year. Besides, as it is depicted in Table 2 below, 

the annual volume of international remittances received by the household vary 

substantially, from 20 to 5500 USD, with a mean value of 882 USD. However, these 

figures do not reflect the real amount of remittances that the sampled household received 

in the specified year. This is because the survey did not actually collect data on in-kind 

transfers. It is clear that for some remittances-recipient households, remittances in-kind 

constitute vibrant sources and means of breeding additional income. As a result, the 

empirical analysis based on this survey data might understate the actual significance of 

international remittances in the household. 

Table 2 Summary Statistics 

Variables Mean Std. Dev Min Max Number of 

Observation 

Household income 2163.1 2514.6 72 36000 345 

Remittances 882.1 787.6 20 5500 370 

Expenditure out of remittances 526.4 594.5 0 4000 364 

Total household savings 497.3 491.3 9 3242 311 

Household savings out of remittances 255 433.2 0 2750 364 

Household size 3.1 2.1 1 12 398 

 

The survey data do not support the idea that international remittances are a wholesome 

income transfer which mainly used for consumption purposes. Antagonistically, almost 

half of the sampled remittances-recipient households invest and save a substantial amount 

of remittances at home. While many remittances-recipient households (34 per cent) spend 

all amount of international remittances they received on daily expenses such as food, 

clothes, housing, utilities, health care, wedding and funerals, 29%, 9% and 1% of them 

spend part of remittances to pay for education fees, to invest on small businesses and to 

buy or built houses respectively. In this setting, the household expenditure out of 

remittances on education and training is certainly an investment on human capital 

formation. Recent evidence also indicates that international remittances play significant 
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role in stimulating individuals to start-up new businesses, which could generate savings in 

the near future, through relaxing liquidity constraints. 

 

In the survey, remittances-recipient households were also asked questions about their 

saving behaviors: whether they had saved any portion of international remittances they 

have received for the last 12 months and, if so, how much. Accordingly, 47.8 per cent of 

the households surveyed have been saved out of the remittances they have received from 

their fellow migrants for the last 12 months. The average level of household savings out of 

remittances have been reaching 255 USD per annum even though the volume has been 

vary significantly from 0 to 2750 USD across households. Note that the volume of total 

household savings has been derived by summing up household savings out of their labor 

income and remittances. 

 

Figure 3 below shows the relationship between total household savings and international 

remittances received. While some individual observations are somewhat dispersed, the 

fitted line suggests the existence of strong and positive association between household 

savings and international remittances. This positive association is examined in a 

multivariate specification where a number of explanatory variables (household income, 

household size, household expenditure out of remittances, and others) are incorporated. 

 

Figure 3 Total household savings and international remittances (both are in log 

forms) 

 

 

4.  EMPIRICAL SPECIFICATION AND ESTIMATION RESULTS 

 

The empirical strategy adopted in this paper models the relationship between international 

remittances and household savings in Ethiopia. Accordingly, the econometric specification 

is stated as follows: 

𝐻𝐻𝑆𝑖 = 𝛼+ 𝛽1𝐻𝐻𝐼𝑖 + 𝛽2𝑅𝑒𝑚𝑖 + 𝛽3𝐸𝑥𝑝𝑖 + 𝑋𝑖𝜃 + 𝜖𝑖   (1)  
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Where 𝐻𝐻𝑆𝑖, 𝐻𝐻𝐼𝑖, 𝑅𝑒𝑚𝑖, 𝐸𝑥𝑝𝑖, and 𝑋𝑖 represent household savings, household income, 

international remittances received, household expenditure out of remittances received, and 

a 1× 𝑝 vector of household characteristics (gender, age and education level of the 

household head, and household size), respectively. The error term (𝜖𝑖) captures 

unobserved random disturbances while 𝑖 denotes the unit of measurement (the household).   

 

In order to investigate the impact of international remittances on the level of household 

savings in Ethiopia, OLS regression technique is adopted. However, there are some 

number of households in the survey with zero savings out of remittances, and to control 

for these censored data, equation (1) is, therefore, estimated using Tobit regression 

method. Fortunately, the reported estimates resulting from both methods (OLS and Tobit) 

are approximately the same. The following tables show some of the results from the 

regression analysis made in order to determine the aforementioned relationship. 

 

Regression results reported in Table 3 show how international remittances, household 

income, expenditure out of remittances and demographic characteristics affect the level of 

total household savings. Note that, since the regression results are based on logarithmic 

equations, the estimated coefficients provide an approximation of the elasticity of total 

household savings. It seems that international remittances have substantial effects on the 

level of household savings. Indeed, the result implies that households with higher 

international remittances save more for future use. Besides, the estimated coefficient on 

international remittances is not only positive but also statistically significant. As can be 

seen in Table 3, a 1 per cent increase in international remittances received leads to a 1.12 

per cent increases in total household savings. 

 

Consistent with the existing theories and previous findings, household income has positive 

and statistically significant effect on total household savings. The value of the coefficient 

on household income suggests that a 1 percentage point increase in household income is 

associated with a 0.75 percentage point increase in total household savings. On the other 

hand, to cope up with shocks related to food shortage, Ethiopian households that receive 

international remittances do not sell their productive asset rather rely on cashes and other 

means, presumably on remittances (Mohapatra, Joseph and Ratha, 2009). As a result, the 

estimated coefficient corresponding to expenditure out of international remittances shows 

that the level of spending out of remittances received have significant effect on the way 

how households allocate (either to save or spend) their resources. Specifically, a 1 per cent 

increase in the level of expenditure out of remittances reduces the amount of total 

household saving by 0.83 per cent. 

The dynamic smoothing model implies that households with higher income (labor income 

and remittances) smooth consumption over generations by leaving inheritances to their 

children. In this regard, one would expect that a household comprising of large family 

members would save more, with income hold constant. Contrarily, although it is not 

statistically significant, the relationship between household size and the level of total 

household savings is negative in Ethiopia. On the other hand, the life cycle model seems to 
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be applicable for the remittances-recipient households in Ethiopia. Even if it is not 

possible to draw strong conclusion, the estimated result indicated in Table 3 shows that a 

remittances-recipient household headed by older individual tends to save more. 

 

Table 3 Total household savings and international remittances 

Variables (1) (2) 

OLS Tobit 

Log of household income 0.748*** 0.753*** 

(0.0507) (0.0504) 

Log of remittances 1.116*** 1.118*** 

(0.0777) (0.0768) 

Log of expenditure out of remittances -0.827*** -0.827*** 

(0.0686) (0.0678) 

Log of household size -0.00761 -0.00971 

(0.0514) (0.0509) 

Gender of the household head (Female) 0.105* 0.109* 

(0.0588) (0.0583) 

Age of the household head 0.0137 0.0116 

(0.0823) (0.0813) 

Education level of the household head -0.140 -0.145 

(0.108) (0.107) 

Constant -2.015*** -2.059*** 

(0.290) (0.293) 

Number of observations 286 286 

R-squared 0.77  

Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1 

Education is found to have negative impact on the level of total household savings of 

remittances-recipient households in Ethiopia, even though not important to have a 

significant effect. This suggests that precautionary household savings may be lower for a 

household headed by a highly educated individual because she/he may face less 

unemployment risks. In fact, a higher education level is associated with a higher income 

and the portion of income saved apparently depends up on the level of income earned. 

However, the reported result is based on how household savings is affected by the level of 

education when household income is held constant. Furthermore, the regression results 

show that a female headed remittances-recipient households tend to save more. This 

implies that understanding gender relations at the household level will play an important 

role in planning for the effective use and allocation of international remittances and 

household savings mobilization. 
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In order to examine the response of the level of household savings out of remittances due 

to a change in the variables specified above, remittances-recipient households, in the 

survey, were asked a particular question about whether they save part of remittances they 

received and if so how much. Adopting the same regression methodologies (OLS and 

Tobit), as a result, the level of household savings out of remittances is regressed against a 

number of variables, including household income, international remittances, expenditure 

out of remittances and other demographic elements. Important results of the regression 

analysis, from which some remarkable inferences can be drawn, are reported in Table 4 

below. 

 

Table 4 Household savings out of remittances and international remittances 

Variables OLS Tobit 

Log of household income -0.0152 -0.0152 

(0.0187) (0.0182) 

Log of remittances 1.857*** 1.857*** 

(0.0306) (0.0298) 

Log of expenditure out of remittances -0.884*** -0.884*** 

(0.0301) (0.0293) 

Log of household size 0.0448** 0.0448** 

(0.0200) (0.0195) 

Gender of the household head (Female) 0.00835 0.00835 

(0.0242) (0.0235) 

Age of the household head 0.00989 0.00989 

(0.0266) (0.0259) 

Education level of the household head 0.0880** 0.0880** 

(0.0387) (0.0377) 

Constant -1.206*** -1.206*** 

(0.148) (0.144) 

Number of observations 135 135 

R-squared 0.98  

Robust standard errors in parentheses,  *** p<0.01, ** p<0.05, * p<0.1  

Except household income, household size and education level of the household head, all 

other variables have similar impact on the level of household savings out of remittances 

with that of total household savings. The negative relationship between household income 

(excluding international remittances) and household savings out of international 

remittances indicate that rich households save a lesser proportion of remittances they 

receive. Since rich households can save from their income, they rather tend to spend a 

higher proportion of remittances on productive assets. Contrary to the above regression 
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results, household size and education level of the household head have positive and 

statistically significant impact on the level of household savings out of remittances. 

 

5.  CONCLUSION 

For more than a quarter of a century there has been a significant out migration from 

Ethiopia, and the inflow of international remittances have increased accordingly. A 

significant proportion of households in Ethiopia depend on international remittances for 

their livelihoods. This is particularly common for households living in urban areas. But 

what is the impact of international remittances on the level of household savings in the 

country? To demonstrate the link, the empirical analysis relies on a micro-level household 

survey data coming from the second phase of Future of African Remittances: Ethiopian 

National Survey 2010. A total of 410 regular international remittances-recipient 

households are incorporated in the analysis. The paper estimates the level of household 

savings on international remittances and explores the existence of direct empirical 

relationship between them. The empirical result reveals that households with higher 

international remittances save more. The result further demonstrates that rich households 

save a lesser portion of remittances they receive from their fellow migrants. 

 

Moreover, form the results of the empirical exercise it can be conclude that international 

remittances are not only denote a significant share of households’ consumption 

expenditure, but also are sources of funds needed to boost investment spending through 

enhancing the level of household savings in the country. As a result, this paper suggests 

that more has to be done in providing investment opportunities including financial 

products for remittances-recipient households to direct the money they receive in to 

productive investment. However it should bear in mind that this conclusion and policy 

suggestions are based on remittances-recipient households living in urban areas. In order 

to have full picture of the developmental impact of international remittances in Ethiopia, 

the paper therefore strongly suggests that further empirical analysis based on nationally-

representative household data should be carried out. 
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ABSTRACT 

 

We use 2010 household survey data from the Tigray Regional state of Ethiopia to 

estimate the contribution of forests on poverty and inequality based on the 

conventional and counterfactual scenario. Comparing the results of the two 

approaches, forest income appears to reduce the poverty and inequality indicators 

when we use the conventional approach, but has little or negative impact on poverty 

and inequality indicators under the counterfactual approach. These apparently 

contradictory findings imply that forest activities might have a disincentive effect on 

other income sources which are not captured when forest income is treated as an 

exogenous transfer. 

 

Keywords: Ethiopia, Africa, Forest, Counterfactual income, Poverty, inequality 

 

 

1. INTRODUCTION 

 

Poverty reduction is one of the international imperatives of the new millennium – an 

imperative stressed by the Millennium Development Goals (MDGs), the 2002 World 

Summit on Sustainable Development and, most recently, at the 2005 UN World 

Summit (Roe and Elliot, 2005). With rural poverty accounting for some 75% of world 

poverty, meeting this goal, together with the high levels of spatial concurrence 

between regions rich in biodiversity and the majority of the world’s poor, has 

compelled scholars and practitioners operating at the environment – development 

interface to seek solutions to poverty that include natural resource – based activities. 

 

The underlying reasoning of the poverty reduction through biodiversity conservation 

initiative is multifaceted. One aspect is the premise that many tropical forests have a 

greater long-term economic value if they are left standing. Second, local forest 

communities will tend towards careful, sustainable management of the forest if they 

receive direct economic benefits from harvesting its resources. Third, poverty in local 

forest communities is both a cause and result of deforestation and environmental 
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degradation. If poverty can be alleviated through the harvesting of forest resources, 

then deforestation pressures will be reduced (Newmann and Hirsch, 2000). 

 

A literature has grown rapidly in recent years focused on examining the potential for 

forest-based poverty alleviation (e.g. Byron and Arnold, 1999; Cavendish, 2000; 

Arnold, 2001; Wunder, 2001; Scherret al., 2002; Angelsen and Wunder, 2003; Lopez 

–Feldman, 2007; Mamo et al., 2007; Babulo et al., 2009).Views diverge on whether 

there should be grounds for optimism or pessimism for forest-based poverty 

alleviation. Scherret al. (2002) can be viewed as leaning in the optimistic direction, 

whereas Wunder (2001) clearly favours a pessimistic view (Sunderlin and Thu, 2005). 

A recurrent theme in this new literature is the need for additional research as there are 

many questions that remain to be answered (Angelsen and Wunder 2003). 

 

Reducing income inequality has also become a major public policy challenge among 

development agencies and poverty – reduction experts. In this regard the impact of 

Non Timber Forest Products (NTFPs) on income distribution is another important 

aspect. For example, Griffin and Ickowitz (1997) stated “the importance of natural 

capital in the total stock of capital tends to vary inversely with the level of income per 

head. That is, the poorer the country, the more significant is natural capital likely to be 

in determining the overall distribution of wealth. 

 

Inequality is also important for poverty discussion in many ways. One aspect is 

people living in and around forests, just like other people; do not only care about their 

own absolute incomes. Their welfare perceptions also depend on their income status 

vis-a- vis “the joneses” – the individuals, households or communities of reference that 

they would like to ”keep up with” (Angelson and Wunder 2003). Second, it is also 

generally accepted that one of the causes of poverty is unequal distribution of assets 

and income and that those with few assets and income tend to over-exploit their 

resources.  

 

Third, where, NTFP already provides significant household incomes, the distribution 

of that income may be highly uneven and complex (Newmann and Hirsch, 2000). 

Fourth, levels of income inequality can also reflect inequalities in rights over assets 

and resources that are used to generate income (Anderson et al. 2006). More research 

can elucidate these patterns, and in particular suggest how, why and under what 

circumstances inequality exists, and with what consequences to marginalized groups 

and individuals engaged in NTFP extraction. Yet, quantitative studies of the 

relationship between natural resources, poverty and inequality are scarce (Lopez 

2007).With few exceptions, discussion about poverty reduction strategies and the role 

of forests often focus almost exclusively on income growth, neglecting the potential 

roles of income re-distribution and inequality. 

 

Jodha (1986) seems to be amongst the first stream of researchers who attempted to 

rigorously shed more light on the distributional implications of forest environmental 
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income on poverty and inequality. He found that the Gini coefficient in dry regions in 

India increases by as much as 34 percent when income derived from forest gathering 

is ignored in Gini estimation. Also in India, Reddy and Chakravarty (1999), found 

that when forest income is set to zero in poverty calculations, poverty increases by as 

much as 28 percent. However, the inequality effect of ignoring forest income was 

very marginal. Similarly , Lopez-Feldman et al.(2007) in their study of rural Mexico 

and the Lacandona Rainforest community area of Mexico, observed that when forest 

income is ignored in poverty calculations, the severity of poor people increases more 

at the regional and community levels (i.e.,17.1% and 18.4% ), than at national level 

(i.e., 10.8%).  

 

The headcount and poverty gap measures revealed a similar pattern of greater 

sensitivity of poverty at the regional and community levels than at the national level. 

In their inequality calculations, it was also observed that when forest income is 

increased by 10 percent, the Gini coefficient reduces by as much as 0.36 and 0.11 

percent respectively, at the national and community levels. In the World Bank meta-

study (Vedeld et al., 2004), the average increase in the Gini-coefficient when forest 

income was excluded was 0.13 (from 0.36 to 0.49). The same could be deduced from 

studies in Southern Malawi (Fisher 2004), Uganda (Aryal, 2002), Ethiopia (Mamo et 

al., 2007 and Babulo et al., 2009) and Nigeria (Fonta et al., 2011). 

 

However, although the above studies explored the role of forest income in reducing 

rural poverty and inequality and tried to establish empirical regularity about the 

poverty reduction and equalizing effect of forest income, they suffer from 

methodological shortcomings. Their method provides a direct and simple measure of 

how forest income contributes to the total income under the simplifying assumption 

that forest income is an exogenous and not a substitute for the participants’ labour 

earnings on farm and other works. The focus of their analysis was principally on the 

decomposition techniques and the estimation of inequality indicators, using household 

income including and excluding forest incomes, without considering the 

interdependency of forest extraction and other household activities. Indeed, not 

distinguishing this interdependency could lead to biased decomposition of poverty 

and inequality indicators and misleading policy implications. In other words, these 

earlier studies did not attempt to estimate the opportunity costs of labour participation 

in forest extraction; that is, what the household members who participated in forest 

extraction would have contributed to household income had they not involved in 

forest extraction. Neither were the indirect effects of forest income on other sources of 

income included in the analysis. 

 

The implicit assumption of their approach is that forest income is an exogenous 

income transfer, which does not have any effect on labour supply, and other income 

sources of the household. This assumption implies that, for a given household, with a 

given level of farm income, an increase in forest income raises total income by the 

same amount. This could be true if the participation in forest resource extraction was 
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to compensate a short- term shock, such as a bad harvest or drought /flood. But, more 

often than not, participation in forest extraction is a long term alternative choice of 

participation in farm activities for households such as those in rural Tigrayi.  

 

In fact Gopalakrishnan et al., (2005) tested the hypothesis of competitive 

/complementary labour allocation between NTFP gathering and agriculture in their 

study of the Sinharaja rain forest region of Sri-Lanka. The results of their analysis 

showed that labour requirement for tea production is negatively and significantly 

related to NTFP,implying that NTFP gathering and agriculture are competing for 

labour and that the household members’ time in forest extraction would contribute to 

the household in alternative ways if they did not participate in forest extraction. 

 

In addition the decision to participate in forest extraction and the subsequent income 

also affect the household’s exposure to income risks, as well as its investment and 

production decisions. For example, the income from forest extraction might provide 

insurance and relieve the household’s budget constraint which in turn might lead the 

household to adopt riskier or more costly production techniques with higher potential 

returns. On the downside, forest extraction might also affect the household’s labour 

participation and supply decision or forest extraction may lead to deforestation which 

boosts the time allocated to fuel wood collection and thereby reduces agricultural 

output by shifting household members’ time away from agricultural work. 

 

As a result, when the indirect effects of insurance, investment and liquidity prevail, 

the marginal impact of forest extraction on the total household income is hypothesized 

to be greater than unity. In contrast when the disincentive effects prevail, the marginal 

impact will be less than unity. Inter temporal, long-run effects might also be at play if 

households decide to invest their forest income in productive assets, which then 

provide an additional contribution to household’s total income in subsequent years. 

 

The task of the research then is to estimate what household’s per capita income 

situation would have been in the absence of non-timber forest extraction (due to 

restrictive policy such as area closures or resource depletion) – the counterfactual 

income level – and then to compare with the actual household per capita income with 

forest income included as part of total income. Previous studies on the areas of forest 

income and inequality elsewhere have neglected this issue, choosing instead to treat 

forest income as an addition to what the household would have otherwise earned. In 

other words, rather than estimating a counterfactual without forest extraction scenario, 

previous studies have simply compared actual income excluding forest income with 

including forest income. This could result in an overestimation of the impact of forest 

income on both the level of household income and poverty alleviation; and the 

distribution of income. In this paper we will compare the results following both 

methodological approaches, in order to allow us a clear estimation of the extent of 

over-estimation or under-estimation of these impacts in previous works. 
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Our results contribute a meaningful addition to the poverty- environment debate and 

Ethiopia’s current conservation policy in many ways: First, we show that the choice 

of methodology can have a significant impact on the estimated contribution of forests 

and conclusions made about the role of forests on poverty and distribution of income. 

Second, we find that the contribution of forests to reduce the incidence of poverty is 

considerably weaker, and might increase the severity of poverty when the 

counterfactual estimation method is used. Third, in relation to income distribution, we 

find that after using the counterfactual approach, the impact of forest income on 

distribution is negative as against a positive contribution in the conventional 

approach. Fourth, these apparently contradictory findings, where forest income 

appears to reduce substantially the poverty and inequality indicators when we use the 

conventional approach, but has little or negative impact on poverty and inequality 

indicators under the counterfactual approach, could be explained by the fact that 

participation in forest activities might have a disincentive effect on incomes from 

other activities which are not captured when forest income is treated as an exogenous 

addition to the existing household income. 

 

The remainder of the paper is organized as follows: Section 2 provides an overview of 

forest management, poverty and distributional aspects in rural Tigray. Section 3 

presents the data description and study sites. Section 4 outlines the econometric model 

and estimation procedure. Section 5 and 6 discuss the measures of poverty and 

inequality respectively. Section 7 presents the results and discussion while the final 

section provides concluding remark and policy implications. 

 

2.   OVERVIEW OF FOREST MANAGEMENT, POVERTY AND 

DISTRIBUTIONAL ASPECTS IN TIGRAY 

 

As late as the 1950s, nearly half of Tigray region’s land area was covered in 

woodlands and forests, while less than 30 years later, in 1979 nine percent remained 

(Wolde-Giorgis, 1996). Accelerated deforestation has led to severe soil erosion in 

regions where people are dependent on marginal, rain fed agriculture. Since 1991, the 

Ethiopian government has embarked on an economic development strategy known as 

Agricultural Development–Led Industrialization (ADLI), which places greater 

emphasis on agricultural development. Conservation programs also gained top 

priority in economic development in Tigray, which focuses on conservation of natural 

resources and community participation. One of the major strategies of environmental 

rehabilitation includes area enclosures and the establishment of community woodlots 

for ecological regeneration.  

 

According to Gebremedhinet et al. (2000), enclosures are present in around 90 percent 

of the tabiasii in the region, with nine woodlots per tabia of an average of eight hectare 

each mostly managed by baitoiii. In addition to enclosures, the Tigray Regional 

Government created restrictions on the use of certain tree species that are enforced by 

the development agents who are assigned to each village. The immediate positive 
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environmental effects of the enclosures and the species restrictions are nearly 

universally acknowledged both by researchers and by local populations (Nyssenet al., 

2009, Mokria et al., 2009) and the international community alikeiv.  

 

Nevertheless, Nedessa et al. (2005) questioned whether the results of the current 

conservation policy are effective or sustainable from an economic or environmental 

point of view. There is also a steadily growing body of literature questioning the 

impact of this policy in terms of its contribution to income and equity of distribution 

(Tesfay, 2006; Gebremedhin et al., 2004) and equity of distribution (Chisholm, 2000; 

Nedessa et al., 2005). 

 

Local communities use woodlots /enclosures to cut and collect grass for animal feed 

and other purposes, to collect fruits and seeds, and to practice beekeeping. However, 

although these practices are widespread, they generate relatively small economic 

benefits (Gebremedhin et al., 2004), the economic benefits and costs of enclosures 

distributed inequitably (Chisholm, 2000) and the rich households benefit triply 

(Nedessa et al., 2005). 

 

Although the above studies conclude that the development of the environmental 

management policy to permit regeneration and environmental recovery has led to 

environmental enhancement, but has not been informed by a vision that promotes 

linkages between environmental sustainability and livelihoods, or that economic 

benefits under such policy are low and inequitable, they have limitations in reaching 

such conclusions. For example, they evaluate the impacts of such policy on incomes 

and equity using only simple tabulations, without verifying if the reported regularities 

are significant using poverty and inequality decompositions. Most importantly, these 

studies provide only conjectures, unsupported from their data as to why the reported 

regularities exist. Gebremedhin et al. (2004) note that quantities of NTFPs harvested 

from woodlots are generally very low and unlikely to significantly contribute to 

incomes, and the contrast of high costs and very low economic benefits in a region 

where the demand for woodlot products is very high suggests the need to improve 

access to woodlot products, both for subsistence and for income generation. 

 

Nedessa et al. (2005) conjectures that inequities are compounded because most 

enclosures rely upon non-voluntary uncompensated labor, voluntary uncompensated 

labor, and voluntary labor that are compensated usually through food –for –work. And 

the reliance of the population on common pool resources, particularly the poor who 

cannot produce their own trees nor purchase products that are produced in enclosures 

is unlikely to decrease in the future. Chisholm (2000) in contrast, provides a fairly 

detailed discussion as to why inequities are existing under the current forest 

management policy, suggesting two specific reasons: (1) landowners may suffer least, 

since they “have readier access to (grass) substitutes; for example, they can meet 

higher share of feed requirements from the hizaeti (restricted grazing lands) and from 

crop residues, and can supply a greater proportion of their fuel needs from animal 
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dung. (2) Some of products from enclosure (especially grass and timber) are sold, but 

the poor cannot purchase them. 

 

Thus for local, rural poor who depend on ecosystem services for their food, clothing, 

building materials, medicines, and livelihoods, the goals of poverty alleviation and the 

conservation and sustainable use of biodiversity are fundamentally intertwined and 

gains in biodiversity conservation require a corresponding focus on the social side of 

conservation efforts. To this end clarity is needed under which conditions the current 

forest management contributes to poverty and distribution of incomes. Yet current 

literature does not provide economic data that relates the contribution of forests under 

this forest management policy to poverty alleviation and income distribution in the 

semi-arid region of Tigray. 

 

3.   DATA DESCRIPTION AND STUDY SITES 

 

A household survey was conducted in 2010/11 on 254 households in Tigray region of 

northern Ethiopia. However, because of missing data on some key variables for 3 

households, our final estimating sample consists of 251 households. A two stage 

sampling design was made in the study. The primary sampling units (PSUs) were 

tabias. Sample tabias were selected on the basis of secondary information collected 

from all the Woredas along the margins of the two protected forests in the region. In 

selecting the sample tabias, a number of factors that affect socio economic condition 

such as nearness to market, geographical location, the availability of both rain fed 

agriculture and irrigation, size of tabias based on population etc were considered so as 

to make the sampled tabias representative. In this category, a total of ten tabias 

namely Arato, Derga_ajen, Hugumrda, Meswaeti, Kara_adishawo, 

WorebayuKal_amin, Kelisha_emni, andFelege_woini were selected for the survey.  

 

The tabias selected are representative of the three different agro-ecological zones of 

the region identified on the basis of altitude. Areas with altitude ranging from 1500- 

2300 m.a.s.l. are locally termed as woinadougai.e midland areas, areas above 2300 

m.a.s.l. are locally known as dougai.e highland areas and areas with altitude less than 

1500 m.a.s.l. are termed as kola i.e., lowland. Two of the tabias are in woinadouga; 

one is in douga and the fourth in kola. To determine the extent to which households in 

rural Tigray use forest environmental resources for their livelihood, we follow Narrain 

et al. (2008) to calculate the income that each household obtained from major sources 

(see Figure 1 and Table 1 in the appendix). 

 

Out of the 251 households in the data set, about 33% of the households are 

participants during the year 2009/10. The average age of sample households is 46.76 

years and 85 % are male headed. There is also a significant difference observed in the 

age and gender of participants and non-participants. In addition participants seem to 

have significantly lower number of students and higher average grade of educational 

level than their counterpart non-participant households. The average land holding in 
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tsimdi (=0.25 hectare) for participant is 3.75 while it is about 4.7 for non- participants 

and the difference is statistically significant. The average walking distance to nearby 

market is significantly higher for participants. 

 

4.  ECONOMETRIC MODEL AND ESTIMATION PROCEDURE 

 

The decision to participate in forest environmental resource extraction is voluntarily 

and may be based on individual self-selection. Households that participate in forest 

extraction and sales may have systematically different characteristics from farmers 

that did not participate, and may have decided to participate based on the expected 

benefits. Unobservable characteristics of farm households and their family may affect 

the participation decision and the level of income, resulting in inconsistent estimates 

of the effect of participation in forest commercialization on income. For example, if 

only the most land poor farmers choose to participate in forest environmental resource 

extraction and we fail to control for asset ownership, then we will incur a downward 

bias. Following Abadi and Chisholm (2012a), Di Falco et al. (2011 and Heckman et 

al. (2011), we account for the endogeneity of the participation decision by estimating 

a simultaneous equations model with endogenous switching by full information 

Maximum likelihood (FIML). 

 

We specify the selection equation for participating in forest environmental resource 

extraction as  with  

That is famers will choose to participate in forest extraction  if P* > 0, 0 

otherwise, where P* represents the expected benefits of participating in forest 

extraction with respect to not participating, Z is a vector of variables that determine 

the decision to participate in forest extraction or notv. 

 

To account for selection biases we adopt an endogenous switching regression model 

of income where farmers face two regimes (1) to participate in forest environmental 

resource collection, and (2) not to participate, defined as follows: 

(2a)  Regime 1:  if  

(2b)  Regime 2:  if  

 

Where yi represents the income and food security level in regimes 1 and 2, Xi 

represents a vector of explanatory variables mentioned above. 

 

Finally, the error terms are assumed to have a trivariate normal distribution, with zero 

mean and covariance matrix, i.e.  . N (0, ) with 
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Where  is the variance of the error term in the selection equation (1), (which can be 

assumed to be equal 1 since the coefficients are estimable only up to a scale factor), 

 and  are the variances of the error terms in the income function (2a) and (2b), 

and  represent the covariance of , and .  Since y1i and y2i are not observed 

simultaneously, the covariance between  and  is not defined (Maddala, 1983).  

An important implication of the error structure is that because the error term of the 

selection equation (1)  is correlated with the error terms of the income equations 

(2a) and (2b) ( and ), the expected values of  and  conditional on the 

sample selection are non zero:  

, and  

 

Where  (.) is the standard normal probability function,  (.) the standard normal 

cumulative density function, and .  If the estimated 

covariance 1 and 2 are statistically significant, then the decision to participate in 

forest environmental resource extraction and income of the household are correlated, 

that is we find evidence of endogenous switching and reject the null hypothesis of 

absence of sample selectivity bias.  This model is defined as a “switching regression 

model with endogenous switching” (Maddala and Nelson, 1975). 

 

An efficient method to estimate endogenous switching regression models is full 

information maximum likelihood estimation (Lee and Trost, 1978).  The logarithmic 

function given the previous assumption regarding the distribution of the error term is  

 

(3) , 

Where , j = 1,  2, with  denoting the correlation coefficient 

between the error term of the selection equation (1) and the error term of  of 

equation (2a) and (2b), respectively. 

 

4.1 Conditional Expectations and Treatment Effect 

The aforementioned endogenous switching regression model can be used to compare 

the expected income of the farm households that participate in forest environmental 

resource extraction (a) with respect to the farm households that did not participate (b), 

and to investigate the expected income in the counterfactual hypothetical case (c) that 
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the participant farm households did not participate.  The conditional expectations for 

income status in the four causes are defined as follows: 

(4a)  

(4b)  

(4c)  

 

Cases (4a) and (4b) represent the actual income expectations observed in the sample 

for participants and non-participants respectively while case (4c) represents the 

counterfactual income of participants in the hypothetical case that the participants did 

not participate in forest environmental resource extraction.  Having simulated the 

income obtained if the household did not participate in forest environmental resource 

extraction, we can study the effect of forest income on rural households’ poverty and 

inequality.  We calculate respectively poverty measured by class of indices (Foster et 

al, 1984) and inequality measured by Gini Coefficient of: 

(1) Observed income, which is the sum of (4a) and (4b) 

(2) Observed income, without forest income 

(3) Observed Income for non-participants and the counter factual income for 

participants under the scenario of non-participants, which is sum of (4b) and 

(4c) 

 

If under (1) which is the actual income including forest income is lower than under 

(2) which is the observed income excluding forest income and the counterfactual 

scenario (3), forest incomes reduce poverty and, vice versa.  Following the same idea, 

we study the impact of forest income on inequality. 

 

5. MEASURING POVERTY 

 

To analyse the contribution of forest incomes to poverty and inequality, we start from 

the standard Foster-Greer-Torbecke (FGT) class of measures that incorporates the 

three most common poverty indexes.  If we let • represent household income in 

increasing order and 0 denote the predetermined poverty line, the FGT poverty line is 

defined by: 

(9)  

 

Where n is the total number of households, q = q(y; z) is the number of poor 

households,  is the income short fall (the gap between the household’s 

income and the poverty line) of the k-th (poor) household, and  is a parameter.  This 

index satisfies the two axioms formulated by (Sen 1976; 1979) for poverty measures 

and confirms (1) that a reduction in the income of a poor household, ceteris paribus, 

increases the poverty measure (Monotonicity); and (2) that a pure transfer of income 

away from a poor household increases the poverty measure (the transfer axiom). 
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Three variants of the FGT poverty index are used to estimate the impacts of income 

from forests on rural poverty: the head-count measure  measures 

the incidence of changes in forest income on rural poverty (i.e., the share of the 

population living below the poverty line); the poverty gap 

 measures the severity of poverty and is sensitive to 

changes in the distribution of income among the poor (Taylor et al., 2005). 

 

6. MEASURING INEQUALITY 

 

To explore the impact of forest income on rural income inequality, we use Gini 

indices.  Although various indices that can be used to measure inequality exist, the 

Gini is probably the most intuitive and allows for decomposition by income sources 

(Taylor et al, 2005).  If we let  represent I components of household 

income, and if we define total income as , we can write the extended Gini 

coefficient for village incomes as a function of the covariance between income and its 

cumulative distribution: 

(10)   

 

Where the mean of total income Y and F (Y) is the cumulative distribution of total 

incomes in the village.  If we use the properties of covariance, we can re-write 

equation (10) as:   

(11)  

 

In equation (11),  is the share of income from source i in total income, Si= Pi/P1Ri, is 

the Gini correlation of income from source i with the distribution of total income, and 

Gi is the Gini index corresponding to the distribution of income from source i.   

(12)  

 

In equation (11) the aggregate Gini coefficient Gy that measures the total income 

inequality in a given population is expressed as the sum of the product’s ith income 

component in our case forest income, relative to its own Gini, and its correlation with 

the total income (Stark et al, 1986).  One of the basic rationale for decomposing the 

total Gini to component income sources is to investigate how changes in a particular 

income source (in our case forest income) will affect the total income inequality, 

holding income from other sources constant. 

 

Taking household labour and production decisions as given if we increase an income 

source j by factor e such that , the marginal effect on the Gini of 

total income is  

(13)  
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Where Sj, Rj, Gj and GY are measured prior to the marginal income change, and the 

relative effect is given by: 

(14)  

 

If Rj, which is the Gini correlation between forest income and total income is negative 

or zero, an income in forest income would decrease inequality.  However, if Rj is 

positive, then the impact of an increase in forest income on inequality depends on the 

sign of .  Inequality will increase if the inequality of forest income exceeds 

to inequality of total household income:  (Stark et al., 1986). 

 

7.  RESULTS AND DISCUSSION 

 

Using the endogenous switching regression model discussed in Section 4, we estimated 

the expected income of particiapants in the counterfactual hypothetical case that the 

participant group of households did not particiapate. This counterfactual income, which 

assumes participation in forest-related activity to be zero, is used to calculate per capita 

household income adjusted by adult equivalent scales. For comparability purposes, we 

use the FGT poverty index for the poverty analysis, while the Gini coefficient is used as a 

measure of inequality discussed in section 6. We set the income poverty line 2100 Birr 

(an inflation adjusted- poverty line of the official baseline (poverty line of Birr 1075 set in 

1995/96) as a measure of welfare corresponding to some minimum acceptable standard of 

living in Ethiopia (MOFED, 2006). Furthermore, we undertook ordinal poverty 

comparisons using stochastic dominance tests to check the robustness of the poverty 

ordering using Distributive Analysis Stata Package (DASP). 

 

Tables A.2, A.3 and A.4 present the results for the analysis of poverty indicators, which 

were estimated using the household level data weighted by household size
vi

. The tables 

show the estimated FGT indices under each scenario, as well as their percentage change 

when compared against each indicator obtained using actual household income, including 

forest income. 

 

Three basic scenarios are reported. In the first scenario- observed income without forest 

income – the indicators are estimated using observed income excluding forest income for 

all households. This scenario is used by all the previous studies in forest poverty analysis 

including those of Cavandish (2000); Botha (2003); Fisher (2004); Lopez-Feldman 

(2007) and Babulo et al. (2009). This scenario treats forest income as an exogenous 

addition to income from other sources. 

 

The second Scenario – Counterfactual income – uses the basic counterfactual 

methodology discussed in section 4 to estimate what the poverty indicators would be 

without participation in forest resource commercialization. The FGT indices are 
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calculated using observed income for non-participants, and the counterfactual income for 

participants under the scenario of non-participation. 

 

Finally, the third scenario uses the counterfactual methodology and the FGT index 

without forest income methodology to see whether previous studies such as those by 

Cavendish (2000); Botha (2003); Fisher (2004); Lopez-Feldman (2007) and Babulo et al. 

(2009) were overestimating or underestimating the contribution of forest environmental 

resources on poverty and inequality. 

 

7.1  Estimated Poverty indicators Conventional vis-a-vis Counterfactual 

Scenario 

Comparing the role of forest income in poverty and inequality indicators under each 

scenario shows some interesting similarities and differences with previous studies in 

Ethiopia (Babulo et al., 2009 and Mamo et al., 2007) and elsewhere as discussed below. 

 

Results from table 2 in the appendix which uses the conventional approach of 

estimating the contribution of forest to poverty and distribution of income indicates 

that forest incomes lead to a decline in the incidence of poverty from 61.6 % to 

43.4%vii, in the depth of poverty 28.6% to 16.1% and in the severity of poverty from 

17.1% to 8.1%. The strong impact on the depth and severity of poverty suggests that 

participation in forest environmental resource commercialization reduces the income gap 

among the poor and the gains in poverty reduction due to participation in forest 

environmental resource commercialization go disproportionately to the poorest 

households. This finding is consistent with Reddy and Chakravarty (1999); Cavadish 

(1999); Fisher (2004); Lopez – Feldman (2007) and Babulo et al (2009). 

 

Table 3 in the appendix, uses the predicted income of households that participate in 

forest environmental resource commercialization under the condition that they did not 

participate – the counterfactual approach – indicates that participation in forest 

environmental resource related activities still leads to a decline in the incidence of 

poverty from 61.6% to 53.4%. These results provide strong evidence that participation 

in forest environmental resource commercialization and the subsequent income 

alleviate poverty in rural Tigray. However, under this scenario, the poverty headcount 

ratio decreases by 22.9% while it declines by 44.2% % under the first scenario. 

Moreover, unlike the first scenario the depth of poverty and the severity of poverty 

increase from 15.8% to 16.1% and from 6.2% to 8.1% respectively. 

 

Even though it is not significant, the negative impact on the depth of poverty suggests 

that participation in forest related activities increases the income gap among the poor. 

And the negative impact on the severity of poverty, which assigns higher weights to 

the poorest of the poor, suggests that participation in forest activities did not improve 

the wellbeing of the poorest of the poor disproportionately. In other words, the gains 

in poverty reduction due to participation in forest environmental resource 

commercialization did not significantly go disproportionately to the poorest 
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households. In this regard our finding differs from that of Reddy and Chakravarty 

(1999); Lopez – Feldman (2007) and Mariara and Gachoki(2008), who found that 

forest income has positive impacts on poverty , depth of poverty and severity and that 

the impact is greater in terms of lessening dire poverty than its effect in lifting poverty 

in India, Mexico and Kenya respectively. 

 

Comparing the results of the counterfactual approach and the conventional approach 

in table 4 in the appendix, we observe that the contribution of forest income to 

poverty is substantially overestimated when the methodology, which simply treats 

forest income as an addition to the household income, is used. The estimated 

contribution of forests is substantially lower when we use the more complex 

methodology in which forest incomes are assumed to be endogenous in the 

hypothetical, no participation in forest-related activity scenario. Using this 

counterfactual approach, the contribution of forests to the incidence of poverty is 

decreased by 0.0836, the depth and severity of poverty by 0.1284 and 0.1086 

respectively.  

 

To check the robustness of our results we also compared the differences on poverty 

indexes between the conventional approach and the counterfactual approach vis-à-vis 

the poverty indices including forest income as shown in figures 1, 2 and 3 in the 

Appendix.  Our results unambiguously confirm that the contribution of forests to the 

incidence of poverty is still positive but lower when we use the counterfactual 

scenario than the conventional without forest scenario regardless of the poverty line 

used.  In contrast we observe that forests decrease the severity of poverty if we use the 

conventional approach, while the severity of poverty increases under the 

counterfactual approach.  This is again robust regardless of the poverty line use. 

 

However, the difference on the contribution of forests to the depth of poverty between the 

two approaches shows that it is lower under the counterfactual approach, yet comparing 

the result to the poverty indices that include forest income we observed that the result is 

in conclusive and sensitive to the poverty line used. These results confirm that the choice 

of methodology for computing the contribution of forests on poverty has a significant 

impact on the results and the conclusions drawn, and that care should be taken to use 

appropriate methodology before reaching any conclusion and policy recommendations on 

the forest-poverty nexus. 

 

7.2.  Estimated Gini index Conventional vis-a-vis Counterfactual Scenario 

Regarding the impact of forest income on measures of inequality, the findings show the 

trends to the poverty analysis. When forest incomes are excluded from the total household 

income, i.e. under the conventional approach shown in table 5 in the appendix, the 

average increase in the Gini coefficient is 0.05 (from 0.34 to 0.39). This finding is again 

consistent with previous studies in the distributional impact of forest income in 

Zimbabwe (Cavendish 2000), Malawi (Fisher, 2004), Uganda (Aryal, 2002), Mexico 
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(Lopez 2006), Ethiopia (Babuloet al., 2009 and Mamo et al., 2007) and in the World 

Bank meta-study (Vedeld et al., 2004). 

 

When the hypothetical counterfactual estimation method is used, the Gini coefficient 

shows a substantial decline by 0.06 (from 0.34 to 0.28) suggesting that forest income 

increases inequality, which is contrary to the findings of the conventional approach. This 

is shown in table 6 in the appendix. Comparing the Gini index using both approaches as 

shown in table 7 in the appendix, we observed that the contribution of forests to income 

distribution is again overestimated under the conventional approach. Under the 

conventional approach, the Gini index is estimated to be 0.39 while the same index under 

the counterfactual approach is 0.28 showing a significant and substantial difference of 

0.11 (See Table 6 in Appendix). 

 

The gap in the contribution of forests to income distribution when we use the 

conventional approach and counterfactual approach scenario, against which to compare 

actual with forest income, is further illustrated using the Lorenze curve in figure 4 (See 

Appendix). The figure shows that the addition of forest income to household income 

reduces measured income inequality. This result accords with the previous studies in the 

literature. However, under the hypothetical counterfactual estimation technique that we 

use, it shows that participation in forest-related activity increases inequality. 

 

Although it is based on conjecturer and not supported by inequality decomposition, 

Narrain (2009) cautioned that the distributional outcomes of forest extraction would be 

worse if we are to include biodiversity resources in our analysis of inequality, and a 

biodiversity based strategy would not necessarily improve equity. Similarly, apart from 

their focus on measures of income inequality, a couple of studies that looked at social 

indicators of inequality also argued that forest income may worsen inequality (see for e.g. 

Adhikari et al., 2004; Sapkota and Oden, 2008; Bene et al., 2009). 

 

These apparently contradictory findings, where forest income appears to reduce 

substantially the poverty and inequality indicators when we use the conventional 

approach that has been used in the forest- poverty nexus, but has little or negative impact 

on poverty and inequality indicators under the counterfactual approach, could be 

explained by the fact that participation in forest activities might have a disincentive effect 

on incomes from other activities which have higher returns to labour, which are not 

captured when forest income is treated as an exogenous addition to household income. 

 

8.   CONCLUSION AND POLICY IMPLICATIONS 

 

This research investigates the contribution of forests to poverty and income distribution in 

semi-arid region of the Tigray regional state, Ethiopia. We use household survey data to 

estimate without forest income and counterfactual household income scenario, against 

which to compare actual with forest income. 

 

Our study contributes to the study of the Poverty-Environment nexus in many respects.  First, 

it provides an overview of forest management, poverty and distributional issues in the rural 



100 | P a g e  
 

Tigray region of Ethiopia. Literature can be found on the measurement of poverty and 

inequality in relation to forests but none has focused on the counterfactual income scenario. 

 

Second, our results show that the choice of methodology can have a significant impact on 

the estimated contribution of forests and conclusions made about the role of forests on 

poverty and distribution of income. We compare the estimated contribution of forests 

using the counterfactual approach discussed in section 4, with the simple and more 

commonly used method which treats forest income as an exogenous addition to other 

sources of household income.  

 

We find that the contribution of forests on poverty measures is considerably weaker, and 

despite forests decreasing the incidence of poverty they might increase the severity of 

poverty when the counterfactual estimation method is used. This is a new finding that has 

not been documented in previous studies. However, it has important policy implications. 

If forests increase the severity of poverty and if this forest management policy is left 

unresolved, the poor remain poorer than their counterparts and will eventually be less able 

to escape from the poverty trap. Our finding is consistent with the previous studies and 

conclusions made that the existing conservation policy in Ethiopia, particularly in the 

region has only environmental benefits and that economic benefits are yet to emerge. 

 

Third, in relation to income distribution, we find that after using the counterfactual 

approach, the impact of forest income on distribution is negative as against a positive 

contribution in the conventional approach. 

  

Fourth, these apparently contradictory findings, where forest income appears to reduce 

substantially the poverty and inequality indicators when we use the conventional 

approach , but has little or negative impact on poverty and inequality indicators under the 

counterfactual approach, could be explained by the fact that participation in forest 

activities might have a disincentive effect on incomes from other activities which are not 

captured when forest income is treated as an exogenous addition to the existing household 

income. 

 

Over all, this study makes a meaningful addition to the poverty- environment debate and 

Ethiopia’s current conservation policy to better distribute resource rights, both property 

and procedural. The improved management of trees and forests cannot be pursued in 

isolation, through sectoral efforts and requires careful consideration of biological, 

economic, socio-cultural and institutional factors. Equally, policy should facilitate and 

strengthen linkages between agriculture and income diversification which provides 

alternative livelihood opportunities and pathways out of poverty. Finally inequality of 

access to natural assets must be addressed to warrant a win-win for conservation of the 

environment and poverty reduction. 
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APPENDIX 

Table A. 1 Mean Separation test of participants and Non participants 

 

Variable name 

Households that did not 

participate 

Households that 

participate  

Mean Std. Dev. Mean Std. Dev. P‐ Value 

Log_inc_aue 9.142 0.749 9.200 0.554 0.5354 

Hhh_sex 0.82 0.389 0.92 0.279 0.0373** 

Age_hh_1 48.1 12.79 44.08 11.56 0.0168** 

Family_size 5.964 2.002 5.843 2.334 0 .6055 

Edu_hhh 1.268 2.391 0.964 1.685 0.3005 

Stu_number 1.71 1.445 1.12 1.334 0.0017*** 

Average_g 4.578 2.355 3.488 2.297 0.0006*** 

Adult_hhm 2.845 1.233 2.903 1.393 0.7358 

Aware_cc 0.363 0.482 0.337 0.476 0.6898 

P_size _tsimdi 4.656 3.082 3.749 2.496 0.0206** 

Tlu 3.142 2.740 3.107 2.252 0.7606 

Private_forest 0.435 0.497 0.482 0.503 0.4796 

F_saving 0.226 0.419 0.193 0.397 0.5463 

Wage_income 1997.5 2560.003 1533.9 1405.503 0.1251 

Own_business 0.405 0.492 0.157 0.366 0.0001*** 

Access_credit 0.375 0.486 0.373 0.487 0.9816 

Access_irrigation 0.143 0.351 0.120 0.328 0.6277 

Log _dis_market 0.978 1.370 1.777 1.083 0.0000*** 

Log_dis_forests 1.742 0.847 1.637 0.786 0.3425 

Weather_s 0.75 0.434 0.892 0.034 0.0086*** 

Death_ill_s 0.196 0.398 0.289 0.456 0.0998*** 

Price_s 0.309 0.464 0.349 0.479 0.5269 

Loss_live_s 0.446 0.498 0.469 0.502 0.7268 

Sample Size 168  83   

*, **, *** significant at 10, 5 and 1 percent level of significance. 
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Table A.2  Poverty Decomposition: Scenario 1 

 

  Without forest income With forest income  

 

  Estimates S.E Estimates S.E Difference t-value 

 

 FGT (0) 0.6175 0.0307 0.4343 0.0314 0.1832 7.49*** 

 FGT (1) 0.2864 0.0188 0.1606 0.0149 0.1258 11.6*** 

 FGT (2) 0.1709 0.0143 0.0813 0.0098 0.0896 9.91*** 

***,** and * represent 1, 5 and 10 percept level of significance respectively 

 

Table A.3: Poverty Decomposition: Scenario 2 

 Counter factual income With forest income   

 Estimates S.E Estimates S.E Difference t-statistic 

FGT (0) 0.5339 0.0316 0.4343 0.0314 0.0996 3.06*** 

FGT (1) 0.1580 0.0122 0.1606 0.0149 -0.0026 -0.19 

FGT (2) 0.0623 0.0063 0.0813 0.0098 -0.0190 -2.23*** 

***,** and * represent 1, 5 and 10 percept level of significance respectively 

 

Table A.4 .Differences in Poverty index under counterfactual and conventional 

scenario 

 Counter factual income Without forest income   

 Estimates S.E Estimates S.E Difference t-statistic 

FGT (0) 0.5339 0.0316 0.6175 0.0307 -0.0836 -2.68*** 

FGT (1) 0.1580 0.0122 0.2864 0.0188 -0.1284 -8.66*** 

FGT (2) 0.0623 0.0063 0.1709 0.0143 -0.1086 -9.33*** 

***,** and * represent 1, 5 and 10 percept level of significance respectively 

 

Table A.5Gini Index: Scenario 1 

 Without forest income With forest income   

 Estimates S.E Estimates S.E Difference t-statistic 

Gini 

Index 0.3920 0.0198 0.3425 0.0164 0.04955 5.36*** 

***, ** and * represent 1, 5 and 10 percept level of significance respectively 
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Table A. 6 Gini Index: Scenario 1 

 Counterfactual Income With forest income   

 Estimates S.E Estimates S.E Difference t-statistic 

Gini 

Index 0.2817 0.0139 0.3425 0.0164 0.0607 5.36*** 

***, ** and * represent 1, 5 and 10 percept level of significance respectively 

 

Table A.7 Differences in Gini index under counterfactual and conventional 

scenario(Scenario 3) 

 Counter factual income Without forest income   

 Estimates S.E Estimates S.E Difference t-statistic 

Gini 

Index 0.2817 0.0139 0.3920 0.0198 0.1103 5.19*** 

***, ** and * represent 1, 5 and 10 percept level of significance respectively 

 

Table A.8 Variables definition 

Variable name Definition 

Log_inc_aue Log income per adult equivalent unit in Ethiopian Birr 

Male Dummy = 1 if the household head is male, 0 otherwise 

Age_hh_1 Age of the household head in years 

Family_size Household size 

Edu_hhh Educational level of the household head in years 

Stu_number Number of Students in the household 

Average_g Average educational grade level in the household 

Adult_hhm Number of adult household members 

Aware_cc Dummy = 1 if the household head is aware of climate change in his/her  locality , 

0 otherwise 

P_size _tsimdi Plot size owned by the household in tsimdi (= 0.25 hectar ) 

Tlu Number of livestock owned in Tropical Livestock Unit (TLU) 

Private_forest Dummy = 1 if the household owned private forest , 0 otherwise 

F_saving Dummy = 1 if the household has financial savings 

Wage_income Amount of wage income earned by the household in Ethiopian Birr 

Own_business Dummy = 1 if the household engaged in his/her own business ,0 otherwise 

Access_credit Dummy = 1 if the household has access to credit form micro finance 0.otherwise 

Access_irrigation Dummy =1 if the household has access to irrigation , 0 otherwise 

Log _dis_market Log transformed distance from home to market in minutes 

Log_dis_forests Log transformed distance from home to nearest forest in minutes 
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Variable name Definition 

Weather_s Dummy = 1 if the household experienced weather related shocks last year, 0 

otherwise 

Death_ill_s Dummy =1 if the household experienced death or illness of a household member 

last year , 0 otherwise 

Price_s Dummy = 1 if the household experienced price related shocks last year , 0 

otherwise 

Loss_live_s Dummy = 1 if the household experienced shocks related to loss of livestock last 

year , 0 otherwise 

Log_inc_aue Log income per adult equivalent unit in Ethiopian Birr 

Male Dummy = 1 if the household head is male, 0 otherwise 

Age_hh_1 Age of the household head in years 

Family_size Household size 

Edu_hhh Educational level of the household head in years 

Stu_number Number of Students in the household 

Average_g Average educational grade level in the household 

Adult_hhm Number of adult household members 

Aware_cc 

Dummy = 1 if the household head is aware of climate change in his/her locality, 0 

otherwise 

P_size _tsimdi Plot size owned by the household in tsimdi (= 0.25 hectar ) 

Tlu Number of livestock owned in Tropical Livestock Unit (TLU) 

Private_forest Dummy = 1 if the household owned private forest , 0 otherwise 

F_saving Dummy = 1 if the household has financial savings 

Wage_income Amount of wage income earned by the household in Ethiopian Birr 

Own_business Dummy = 1 if the household engaged in his/her own business ,0 otherwise 

Access_credit Dummy = 1 if the household has access to credit form micro finance 0.otherwise 

Access_irrigation Dummy =1 if the household has access to irrigation , 0 otherwise 

Log _dis_market Log transformed distance from home to market in minutes 

Log_dis_forests Log transformed distance from home to nearest forest in minutes 

Weather_s 

Dummy = 1 if the household experienced weather related shocks last year, 0 

otherwise 

Death_ill_s 

Dummy =1 if the household experienced death or illness of a household member 

last year , 0 otherwise 

Price_s 

Dummy = 1 if the household experienced price related shocks last year , 0 

otherwise 

Loss_live_s 

Dummy = 1 if the household experienced shocks related to loss of livestock last 

year , 0 otherwise 
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Figure A.1: Map of the Study area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Endnotes 

iAbadi and Chisholm (2012b) find that the decision to participate in forest 

environmental resource extraction in rural Tigray is motivated by both diversification 

and coping strategy. 
iiTigray is divided into 35 districts and each district is sub-divided into several tabias 

which is the lowest administrative unit in the region 
iii The baito system is of local democracy, developed by TPLF during the civil war, 

based on direct election of representatives at kushet and tabia levels. This system 

facilitates detailed discourse at local level of development problems including those 

of common property nature. 
ivAbrehaAstsbiha a grass root environmental management program in the Tigray 

regional state of Ethiopia has won the prestigious 2012 UNDP equator prize in Rio, 

de Janeiro , Brazil.  The results of the simultaneous equations model with endogenous 

switching by full information Maximum likelihood (FIML) can be found from Abadi 

and Chisholm (2012a) 

The aggregate household income is converted into adult equivalent units to adjust for 

household size and composition using the method proposed by Dercon and Krishnan 

(1998) 

In its five year (2010/11-2014/15) regional GTP, the regional government reported 

that the incidence of poverty to be 41% in the year 2009/10. In this regard our 

estimate reflects the real condition of the study area. 
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Gender Effects on Adoption of Climate Smart Agriculture 

(CSA) Practices in Burkina Faso 
 

Bindayaoba Thomas YAMEOGO11 

 

ABSTRACT 

 

Climate-smart agriculture includes practices and technologies that sustainably increase 

productivity, support farmers’ adaptation to climate change, and reduce levels of 

greenhouse gases. This paper examines the adoption across gender of CSA practices in 

response to climate change in Burkina Faso. Although, climate change is gender neutral, 

its impacts and responses, acutely influenced by various factors, may be different across 

gender. Data used in this study were derived from a survey done in 2013, in which 450 

households were randomly selected from three rural communities of Burkina Faso (Dano, 

Koumbia and Gourcy) and sampled out through a multi-stage sampling procedure. A 

Heckman sample selection model was employed to avoid sample selection bias, since not 

every farmer who may perceive climate change would respond to changes through 

adaptation. The analysis of determinants of perception to climate change revealed that 

farmers’ perception of climate change is gender neutral but on the other hand was 

significantly related to the age of the head of household, the level of education, 

households’ head experience of extreme events (drought and flood) and agro-ecological 

settings. The adoption model indicated that farmers in female-headed households were 

less likely to adopt than male farmers. However, the associated positive and significant 

interaction effect of the age of the households head and his/her gender suggested that this 

effect may be different regarding to the age of female -headed households. The study also 

showed that farmers socio-economic characteristics, institutional factors (access to 

credit, access to extension services, and distance to market), farmlands characteristics, 

households’ head experience of extreme events (drought and flood) Significantly 

influence farmers’ choice of CSA practices. 

 

Keywords: climate change, climate-smart agriculture, gender, Heckman, adaptation 

1. INTRODUCTION 

 

West African Sahel rural communities are among the most exposed to the effect of 

climate change and variability due to various factors namely: low adaptive capacity, 

overdependence on rainfed agriculture, and climate hazards. Lies in the Sudano-

Sahelian zone, Burkina Faso is characterized by a dry tropical climate with a 

unimodal rainfall curve having two seasons: a short rainy season and a long dry 

season (6 to 9 months), which is marked with small climatic variations. The 

agricultural sector, which is the root of Burkina Faso’s economy, employs over 80% 

of the work force and contributes to about 40% of GDP (MAHRH, 2007). Most 

agricultural activities are organized and implemented in family farms, which stands as 

the main form of production. The sector is characterized by extensive low-yielding 
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subsistence-oriented small-scale farming of approximately two to three hectares per 

household and remains highly (vulnerable to fluctuations in rainfall) sensitive to 

climate variability. The sector also suffers from inadequate technology and climate 

variations marked by strong inter-annual and spatial variability. 

 

According to the country’s National Adaptation Programmes of Action (NAPA), 

climate change effect may lead to disruption of the agricultural calendar, a reduction 

in agricultural yields, increased extinction risk of species less resilient to climatic 

conditions, a water deficit for crops, food insecurity and degradation of agronomic 

quality of soil, expansion of fields to compensate for yield reductions, and the 

emergence of some pests (SP/CONEDD 2007). The already difficult conditions 

combined to climate change related effects require a significant revolution of farmers 

in their farming systems and methods, such as Climate Smart Agriculture (CSA), to 

face climate change defies. Adaptation of farmers is therefore an important issue that 

needs proper attention. 

 

Agriculture is considered to be “climate-smart” when it contributes to increasing food 

security, adaptation and mitigation in a sustainable way (FAO 2013). Authors 

(Neufeldt et al. 2013, Zougmoré et al. 2014) argued that CSA should take into 

consideration context-specific and locally adapted actions and interventions, along the 

whole agricultural value chain. Farmers’ responses to climate variability/change vary 

across landscapes since the effects of climate change differ across geographical 

locations and climatic conditions. Zougmoré et al. (2014) demonstrated that soil, 

water and nutrient management practices in the context of the West African Sahel can 

be qualified as climate-smart; insofar, these techniques fulfill to some extent CSA 

criteria. They found that techniques such as stone bunds, zaï and half- moon 

combined with the application of organic and/or mineral fertilizers are sustainable 

land management practices that have increased agricultural productivity, vegetative 

cover, and carbon sequestration and reduce water erosion. 

 

The objective of this paper is to examine the factors determining farmers’ perceptions 

of climate change and decisions to cope with through the adoption of Climate Smart 

Agriculture (CSA) practices. 

 

Gender issues are poorly addressed in climate change adaptation literature. According 

to the 3
rd

 Assessment Report of the Intergovernmental Panel on Climate Change 

(IPCC), “climate change impacts will be differently distributed among different 

regions, generations, age classes, income groups, occupations and genders” 

(McCarthy 2001). Gender inequality can also hinder adaptation to adapt to climate 

change, including the adoption of climate-smart strategies. Although it is often 

assumed that gender refers only to women, a meaningful gender analysis also 

considers men and the differences between men and women (AGRA 2014). Emerging 

evidence shows that women will experience even greater inequality through the 
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impacts of climate change (Ngigi et al. 2009). They are particularly bearing a 

disproportionate burden of climate change consequences since they are highly 

dependent on local natural resources for their livelihood. For Gonzlez et al. (2011), 

women’s plots are more sensitive to climate change as they have to face cumulative 

effects of poverty and social, economic and political barriers. 

 

2.  OVERVIEW OF LITERATURE 

 

Empirical studies have reported that climate change adaptation decision differ 

between male and female household heads. In most cases, households headed by 

males were more likely to adopt adaptation technologies (Deressa et al. 2009, Tazeze 

et al. 2012, Piya et al. 2012, Tesso et al. 2012, Ndambiri et al. 2013). Deressa et al. 

(2009) found that, male-headed households in the Nile Basin of Ethiopia adapted 

more readily to climate change. In a study of Ugandan farmers, Tanellari et al. (2014) 

used probit models to examine factors influencing females and males farmers’ 

decision to adopt improved technologies. They found that gender of the household 

head significantly influence the adoption of improved varieties of peanuts. The study 

further showed that women in female- headed households were less likely to adopt 

improved varieties compared to those in households headed by men.  

 

ryal et al. (2014) investigated the effect of gender on farmers’ adoption of mitigation 

and adaptation technologies in response to climate change with both quantitative and 

qualitative data from two farming communities in India; the results was fairly 

mitigated: if in one community, the study clearly show significant differences 

between female and male- headed households in term of climate smart agricultural 

practices (CSAPs); on the second the result was uncertain for the second community. 

Similarly, Nabikolo et al. (2012) investigating on factors influencing the choice of 

eastern Ugandan's males and females farmers’ decision to adapt to a climate change, 

found a gender related factors; female headed households were more influenced by 

factors such as inputs, bicycle, Radio , and animals ownerships, while the decision of 

male heads were influenced by physical capital such as land. 

 

Some authors, however found that households headed by females are more likely to 

adapt to climate change adaptation (Nhemachena and Hassan 2007; Ndambiri et al. 

2013). But for Gbetibouo (2009) gender did not have a significant impact on the 

probability of choosing any adaptation techniques in the Limpopo Basin, South 

Africa. 

 

3.  METHODOLOGY 

 

3.1  Data Sources and Sample Characteristics 

The data used in this study come from a cross-sectional data at household and village 

level; and were collected between May and September 2013 through two 

complementary approaches: a household survey, done with the primary decision- 
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makers, and focus group discussions. These data, initially collected to analyse 

farmers’ choice of climate change adaptation strategies, were re-analyzed in order to 

take into consideration climate-smart agriculture (CSA) requirements. 

 

The study was conducted in areas located in three rural communes of Burkina Faso. 

The sites were purposely selected in order to capture the effect of farmers’ 

geographical location on their response to climate hazards. These sites are: the rural 

commune of Gourcy (latitudes 13°13′N and longitude 2°21′W); the rural commune of 

Dano (latitudes 11°55′N and longitude 3°22′W) and the rural commune of Koumbia 

(latitudes 11.226898°N and longitude 3.713379°W). 

 

A two-stage sampling technique was applied to select sampled households. First, in 

each site, we established a complete list of local organizations and associations 

operating in each village. Villages were then classified into three strata based on the 

number of associations and organizations (villages with a low concentration, with a 

medium concentration and with a high concentration). Within each stratum, we 

randomly selected one village. Therefore a total of nine villages were selected for the 

study: Gnikpière, Tampiri and Tambikpière for the site of Dano; Mako, Koundouba 

and Zindiguessé for the site of Koumbia; and Waly, Kongolékan and Sébèdougou for 

Koumbia. In the second stage, lists independent households per village were 

established; and from which, sample of fifty households was randomly chosen. 

 

 

Figure 1 Study areassocio-economic characteristics of farms 

 
 

The results show that the average age of the respondents is 46 and approximately 

96.7% of surveyed households’ heads are men. The average household size is 9 

people, with more than one non-working person for each working person (dependency 

ratio = 1.164). More than half of farmers interviewed are illiterate (64.4%). Farming 

is the primary occupation for 98% of the sample households, and 98% of the 

households possess livestock. Almost 89% of farmers work on their own land, and 

http://tools.wmflabs.org/geohack/geohack.php?pagename=Gourcy&params=13_13_N_2_21_W_type:city%2830565%29_region:BF
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57.2% of them are smallholders (farm size between 0 and 5 ha); the mean farm size, 

however, is about 6 ha. Also, 66.1% of the farmers belong to a social organization. 

 

3.1.1  Farmer’s perceptions of climate change 

In order to capture farmers’ perceptions of climate change, farmers were asked if they 

had observed any change in temperature or the amount of rainfall over the past 10 

years. Farmers’ perception on the evolution of the length of the rainy season were 

assessed by asking farmers if they had observed any change in the onset and the offset 

of the rainy season over the past 10 years and compared to the past. Farmers were also 

asked whether the number of hot days and whether the number of rainy days had 

increased, decreased, or stayed the same over the past decade. 

Figure 2 Farmers’ perception of evolution of rainfall and temperature over 

the last 10 year 

  

Source:  Own elaboration 

 

The analysis of farmers’ perceptions of climate change indicates that most of the 

farmers in this study were aware of the fact that temperature is increasing and the 

level of precipitation is declining. The results indicate that most farmers perceive that 

long-term temperatures are increasing (85.4% of the respondents). On the other hand, 

the overall perception on changes in precipitation is that the region is getting drier 

(85.2% perceive a decrease of rainfall). 

 

Most farmers (91.6%) perceive delays in the onset of the rainy season (late onset) 

during the last decade. Likewise, 96.9% of farmers perceive that, during the last 

decade, the end of the raining season come earlier (Figure 3). 

 

 

 

 

 

 

 

 

 

 



114 | P a g e  
 

Figure 3 Perception of changes in the onset and offset of the rain season 

 

 
 

 

3.1.2  Rate of adoption of adaptation strategies in the study areas 

Figure 4 plot the cumulative probabilities of adoption of adaptation strategies in 

households headed by females and males in Dano, Koumbia and Gourcy respectively. 

The curves describe the probability that the number of adaptation strategies used is 

equal to at most a given number of adaptation strategies. 

 

Figure 4 Probability of adoption of adaption strategies in the study areas 

 
Source: Own elaboration  

 

The curve indicating the probability of adoption of households located in Gourcy area 

lies to the right of that of the others areas, indicating that the rate of adoption in 

Gourcy area is higher. 

 

Moving from left to right across the graph allows a comparison of the distribution of 

the number of strategies used according to the type of households (Female/Male- 

headed households) in the study areas. The number of strategies used in households 

headed by males (respectively by females) increases from Koumbia to Gourcy area, 

respectively. With a 7% probability (12% probability, respectively), the number of 

technology adopted in households headed by males (by females, respectively) is at 

most 2 (3, respectively); while male-headed households (female-headed households) 
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in Koumbia and Dano areas, at the same rate, adopted at most 1 and 0 strategy (0 and 

1 strategy, respectively). 

 

Figure 5 Adoption of adaption strategies by gender 

 
Source: Own elaboration 

 

The graphs above plots the cumulative probabilities distribution for the number of 

adaptation measure used in respectively male and female header-households. There is 

a 92.4% probability (88% probability, respectively) of using between 1 and 6 

adaptation strategies in households headed by males (households headed by females, 

respectively). The rate of adoption is relatively low in households headed by women, 

except for the very upper tail where, for instance the probability of adopting 3 or less 

strategies in female header-households is nearly 50%, compared with about 45% for 

households headed by males. 

 

4.  EMPIRICAL MODEL AND MODEL VARIABLES 

 

4.1  Empirical models 

Adaptation to climate change involves a two-stage process: first perceiving change 

and then deciding whether or not to adopt a particular measure. This gives rise to a 

sample selectivity problem, since only those who perceive climate change will adopt 

measures, whereas we might wish to make statements about the adaptation made by 

the population of agriculturalists in general. This suggests using Heckman’s sample 

selectivity probit model (Maddison, 2007). 

 

Following Mandleni and Anim (2010), let a vector of observations of the size 

of issue for the ith group of farmers with a jth form of perception and non-perception of 

climate change, and let Xij be a vector of observations on measureable socio-economic 

characteristics and other associated variables associated with the jth state of perception.  Thus 

we can specify the latent equation as:  
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Where  is a vector of coefficients and  is the disturbance term in the size of the issue 

equation.  The sample selection problem arises in the size of issue equation, because the 

sample contains farmers who chose to adapt   ( ) is observed only if the farmer 

perceived climate change and chose to adopt.  The size of non-adaptation farmers ( ) 

is observed only if the farmer perceived climate change and chose not to react.  These two 

selection processes can be considered to be non-random and the model should explicitly 

consider this selection in order to produce unbiased estimates.  To address the multiple 

sample selection problems inherent in the size of the adaptation equation, the following model 

was specified. 

 

Let  represent the propensity of a farmer being aware of climate change rather than not.  

Then the relationship between the observed outcome  and the response propensity can be 

written as: 

 

 
 

Let  be the corresponding propensity to choose adaption measures versus non-adaptation 

measures as a result of awareness of climate change.  This variable is only observed when 

, i.e.  is a choice between adaptation and non-adaptation, if the farmer was aware 

of climate change and takes the value of 1 for adaptation and 0 for non-adaption. 

      

 
 

The variable  is only observed when  (aware, but not adapt), while 

 is only observed when  and  (ware, but not adapt). 

 

This gives rise to a sample selectivity problem since only those who perceive climate change 

will adopt adaptation measures.  We can avoid the problem by using Heckman’s sample 

selectivity probit model (Maddison, 2007). 

 

Heckman’s sample selectivity probit model is based on the following two latent variables: 

 

 
   (1) 

 

Where X1 is a k-vector of regressors, X2 is an m vector of repressors, are error 

terms. The sample rule is that  is observed only when  is greater than zero. Suppose as 

well that  and  have a bivariate normal distribution with zero means and correlation . 
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                                                             (2) 

                                             

Where  is the cumulative distribution function of the standard normal distribution;  is the 

corresponding density;  are the variances of  respectively and    is the 

correlation between  .  

Considering (7), the latter term causes sample selection bias if ρ ≠ 0. In order to avoid 

the sample selection problem, and to get asymptotically efficient estimators, the 

Heckman probit selection model can be employed to analyze the perception and 

adaptation to climate change (Maddison, 2007, Deressa and al. 2008). 

4.2. Model Variables 

The dependent variable for the selection equation is binary, indicating whether or not 

a farmer perceives climate change. The dependent variable for the outcome equation 

is also binary, indicating whether or not a farmer responded to the perceived changes 

by adapting farming practices with at least one CSA technology (contour stone bunds, 

permeable rock dikes, “zaï” (planting pits), semi-circular bunds, windbreaks, quickset 

hedges, improved crop varieties and new varieties, use of organic sources of nutrients, 

and irrigation). 

 

4.3. Explanatory Variables for the Selection Equation 

For the selection equation, it is hypothesized that household socio-economic 

characteristics (Gender, age of the head of household, education, migration), 

institutional factors (distance to market, extension services, access to radio/TV 

extension), social capital variables (heterogeneity index and participation index), 

climate variables, (evolution of the plot fertility), and location have an influence 

household heads perceptions of climate change. 

 

Education is more likely to enlarge farmers’ sources of information (through various 

media: newspapers, TV, radio…). More educated farmers will have a greater ability 

to receive, decipher and comprehend information relevant to making innovative 

decisions in their farms. Therefore, formal and/or informal education is (are) likely to 

expose farmers to more information on climate change. As such, educated farmers are 

more likely to perceive climate change. 

 

The age of the head of household is assumed to represent farming experience. Older 

farmers are likely to have perceived climate change based on the changes they have 

witnessed within their environment over time (Deressa 2008). The age of the 

household head is expected to positively relate to farmers’ perception and adaptation 

to climate change. 

 

Extension services provide an important source of information on climate change as 

well as agricultural production and management practices. Farmers who have 

significant extension contacts have better chances of being aware of changing climatic 
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conditions (Nhemachena and Hassan 2007). In their respective studies, Apata et al. 

(2009), Deressa et al. (2010), Bryan et al. (2009), Gbetibouo (2009), and Mandleni 

and Anim (2011) showed that access to extension services increases the likelihood of 

perceiving changes in climate. 

 

According to the World Bank12, social capital refers to the norms and networks that 

enable collective action. It encompasses institutions, relationships, and customs that 

shape the quality and quantity of a society's social interactions. Social capital 

contributes to information exchange through social interactions. Farmers’ awareness 

is likely to be influenced by their social connectedness. Farmers’ engagement in 

social organizations favors access to more information about climate issues and 

heightens their awareness of climate change. In this study, we identified up to three 

most important associations/social groups in which the head of household belong. A 

number of additional questions were asked about those associations in order to 

capture the internal homogeneity and the degree of the households’ head participation 

in groups’ activities. Mixed groups can increase the flow of information as people 

with diverse backgrounds come together in group. Further, the transmission of 

information to members is easier when members of associations attend the group 

meetings and other activities.  

 

The heterogeneity and participation index, similar to the work of Grootaert and van 

Bastelaer (2002), Grootaert et al. (2002), Okunmadewa et al. (2007) and Yusuf 

(2008), was developed to assess the effect of internal homogeneity and household 

head participation in groups’ activities on their perception and/or adaptation 

decisions. Heterogeneity index: This response was scaled according to five criteria: 

religion, kin group, age, gender and villages. On that basis, we constructed a score 

ranging from 1 to 5 (respectively religion, kin group, age, gender and villages) for 

each of the three associations. A value of one on each criterion indicated that 

members of the association were “mostly from different” villages, kin groups, 

religions, genders and age groups. A large weight was given to groups with members 

from different villages, on the assumption that an association of people with varied 

horizons presents greater opportunities for information sharing than e.g. a group with 

different religions.  

 

The score of the three associations was averaged for each household and the resulting 

index was re-scaled from 0 to 100 (whereby 100 correspond to the highest possible 

value of the index). Participation index: Household heads were asked to evaluate 

subjectively whether they were “very active”, “somewhat active” or “not very active” 

                                                           
12http://web.worldbank.org/WBSITE/ EXTERNA L/TOPICS/ EXTSOCIA LDEVELOPM 

ENT/EXTTSOCIALCAPITAL/0,,contentMDK:20185164~menuPK:418217~pagePK:148956

~piPK: 216618~theSitePK:401015,00.ht ml, retrieved on July,16th 2015 

 

http://web.worldbank.org/WBSITE/%20EXTERNA%20L/TOPICS/%20EXTSOCIA%20LDEVELOPM%20ENT/%20EXTTSOCIALCAPITA
http://web.worldbank.org/WBSITE/%20EXTERNA%20L/TOPICS/%20EXTSOCIA%20LDEVELOPM%20ENT/%20EXTTSOCIALCAPITA
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTSOCIALDEVELOPMENT/EXTTSOCIALCAPITAL/0,,contentMDK:20185164~menuPK:418217~pagePK:148956~piPK:216618~theSitePK:401015,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/TOPICS/EXTSOCIALDEVELOPMENT/EXTTSOCIALCAPITAL/0,,contentMDK:20185164~menuPK:418217~pagePK:148956~piPK:216618~theSitePK:401015,00.html
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in the group’s activities. This response was scaled, respectively, from 0 to 3 and 

averaged across the most important groups listed by the households. The resulting 

index was re-scaled from 0 to 100. Social capital variables are conjectured to 

positively influence farmers’ awareness of climate change. 

 

4.4. Explanatory Variables for the Outcome Equation 

The variables hypothesized to influence adoption of CSA technologies include 

household socio-economic characteristics (gender, age, formal and informal 

education, migration, land ownership, livestock , farm and non-farm income), 

institutional factors ( access to formal and informal source of credit, distance to 

market, extension services, access to radio/TV extension ), social capital 

(heterogeneity index and participation index), climate variables (drought experience, 

flood experience), plot characteristics and location dummies. 

 

Formal and/or informal education increase farmers’ knowledge base and could 

facilitate diffusion of new technologies since farmers may have access to more 

sources (radios, TV, new papers…) of information about innovations. The level of 

education greatly increases the probability of adaptation (Maddison, 2007). The 

gender of the household head is hypothesized to influence the decision to adopt 

changes. Many studies have shown that women have lesser access to critical resources 

(Deressa 2008). However, some authors have found that households headed by 

females are more likely to adapt to climate change adaptation (Nhemachena and 

Hassan 2007; Ndambiri et al. 2013).  

 

Credit constraints were identified as an impediment to technology adoption in 

developing economies (Feder et al. 1985, as cited in Katungi 2007). Availability of 

credit relaxes the financial constraints and allows farmers to afford the cost of 

adaptation (use of improved crop varieties, and irrigation facilities). Household 

wealth, measured by land ownership, farm and non- farm income, is predicted to 

positively impact on farmers’ adaptation decisions. Private property promotes the 

adoption of adaptation measures: Farmerswho own their farms have a greater 

incentive to invest in adaptation options compared to non-owners (Deressa et al. 

2008). Land ownership is expected to be positively related to adoption of adaptation 

methods such as conserving soil, and planting trees. Past studies show that land 

ownership affects adaptation decisions, particularly if the investment required for 

adaptations is tied to the land (Gbetibouo 2009, Nhemachena and Hassan 2007).  

 

It is argued that the more wealth a farmer has, the more likely he is to use his 

resources to acquire new technologies. Poor households are limited in their choice of 

strategies (choice of technology that requires low capital intensity or less effort) 

compared to wealthier households. Farmers living in different geographical settings 

make use of different adaptation methods. Due to that, the areas that are getting more 

and more arid will probably adopt soil and water conservation techniques, the use of 

drought-resistant crops etc. Soil fertility: farmers’ perceiving a decrease in soil 
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fertility will be probably ready to take actions (measures) to counteract the negative 

effect of soil degradation. The type of adaptation strategies chosen depends also on 

the location of the farm. 

 

5.  REGRESSION RESULTS 

 

The appropriateness of the model was tested by comparing the dependence of the 

error terms in the outcome and selection equations. The results indicated that the error 

terms from the outcome and selection models were dependent, which denoted the 

presence of sample selection problem since rho was significantly different from zero 

(Wald test for independent equations = 33.24 , with P = 0.0000), indicating the 

necessity of the use of the Heckman probit model. The Wald χ2 statistics, which 

hypothesize that the estimated coefficients are equal to zero, are significant, indicating 

the rejection of the null hypotheses (Wald for zero slopes = 644.2, with P = 0.0000), 

and so have a strong explanatory power. 

 

The results showed that the age of the household head, his/her education, migration, 

the plot characteristics (evolution of the plot fertility), climate variables and local 

agro-ecological setting, significantly affected awareness of climate change. Adoption 

of CSA technologies, however, was significantly influenced by the household head’s 

age, his/her gender, household access to credit facilities, and the local agro-ecological 

setting. 

 

The negative result for gender reveals that female-headed households are less likely to 

adopt than male farmers. This result is in line with the statement that male-headed 

households are more likely to get information about new technologies, climate and 

take risky businesses decisions than female- headed households, as they usually are 

more involved in networks and have better access to media than females (Asefa and 

Berhanu (2008), cited in Tesso et al. 2012; Piya et al. 2012; Tesso et al. 2012; 

Ndambiri et al. 2013). In order to capture differential effects of gender according to 

age, households head education, landownership and Social capital variables, we re-

estimated the model by including interaction terms to the explanatory variables of the 

outcome equation listed above. Only two of the interaction terms appear to be 

statistically significant: first, we find a significant positive impact from the interaction 

term between gender and the age of the head of household, suggests that age effects 

on adoption of CSA technologies is different between the genders. 

 

As expected, the age of the household head is positively and significantly related to 

his/her perception and adaptation decision. This means that older households are more 

likely to perceive climate change and to adopt CSA practices to counteract its effects. 

This result is quiet similar to the finding of authors, who demonstrated that experience 

in farming (represented here by the age of the household head) played an important 

role in farmers’ perception and/or adaptation decision ( Deressa et al. 2008, Ndambiri 

et al. 2012, and Ndambiri et al. 2013). Inversely, other studies found that age may 
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negatively influences adaptation decisions, because older farmers are more risk-averse 

and less likely to be flexible than younger farmers. 

 

With regard to climate variables, the study showed that the head of households who 

experienced drought and/or inundation were more likely to perceive climate change; 

also farmers’ working in plots with non-decreasing soil fertility were less likely to 

perceive climate change. Heads of households who have immigrated to the areas 

study are more likely to perceive climate change compared to indigenous farmers; this 

is understandable, farmers learned from their past experiences: in most cases, farmers 

emigrate from a given area when they realize that climatic conditions of the area 

(zone of departure) begin to deteriorate. 

 

Finally, the results show that farmers’ perception of climate change and adoption of 

CSA measures may be influenced by local agro-ecological; such, households located 

in Koumbia area Koumbia (wettest area among the three) were more likely to 

perceive climate change but are less likely to use CSA technologies to adapt, 

compared to their peers in Gourcy area. This is due to the harsh weather faced by 

farmers in this part of the country; Gourcy is located to the driest place among the 

three areas and also subject to more pronounced environmental degradation since the 

70s drought. Authors such as West and al. (2008) argue that farmers of these areas of 

Burkina Faso now view drought as normal and have incorporated drought mitigation 

/adaptations into their routine farming practices. 

 

Likewise, the significant negative coefficient for of the interaction of gender and 

formal education indicates that female head of households with formal education are 

less likely to adopt to CSA technologies than male farmers with formal education. In 

the context of rural Africa, adoption of some technologies are not gender neutral; 

women can hardly afford to invest in technologies requiring greater financial and 

physical capital and are forced to rely on less capital-intensive technologies, such as 

conservation tillage. 
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Table 1:  Results of the Heckman’s Probit Model of Farmers’ Perception of and Adoption of CSA  

 No interaction terms Interaction terms included 

Perception Adoption of CSA Perception Adoption of CSA 

Coeff. Std. Err. Coeff. Std. Err. Coeff. Std. Err. Coeff. Std. Err. 

Gender  

Age   

Age2    

Gender x Age  

Informal Education 

Gender x Infor. Ed. 

Formal Education Gender 

x Formal Ed.  

Migration  

Landownership  

Gender x Landown  

Livestock (TLU)   

Non-farm income  Farm 

income  credit  

Informal credit  

Distance to market  

Extension services  

Radio/TV Extension  

Heterogeneity index  

Gender x Het. index     

 Participation index   

0.097  

0.008**  

 

 

0.563***  

 

0.099  

 

0.957***  

 

 

 

 

 

 

 

-0.019  

-0.069  

-0.001  

-0.006  

0.006  

0.407  

0.004  

 

 

0.194  

 

0.232  

 

0.186  

 

 

 

 

 

 

 

0.023 

0.187 

0.123 

0.013  

0.008  

-0.363***  

0.027***  

0.000***  

 

-0.026  

 

0.040  

 

 

0.030  

 

0.001 

0.000  

0.000  

-0.079  

0.007  

 

 

 

0.001  

-0.001  

0.134  

0.004  

0.000  

 

0.069  

 

0.067  

 

 

0.075  

 

0.005 

0.000 

0.000 

0.052  

0.049  

 

 

 

0.001  

0.001  

-0.583  

0.010***  

 

 

0.419  

 

0.026  

 

0.860*  

 

 

 

 

 

 

 

-0.019  

-0.027  

0.008  

-0.004  

0.004  

0.400  

0.003  

 

 

0.548  

 

0.190  

 

0.475  

 

 

 

 

 

 

 

0.016 

0.300  

0.121 

0.007  

0.003  

-1.480***  

0.028*** 

0.000***  

0.013***  

-0.020  

-0.430  

0.050  

-0.874*  

 

0.007 

0.497 

0.000 

0.000  

0.000  

-0.088*  

0.018  

 

 

0.001  

0.000  

-0.001  

0.398  

0.004 

0.000 

0.004 

0.069 

0.514 

0.067  

0.521  

 

0.076 

0.394 

0.005 

0.000 

0.000 

0.054  

0.050  

 

 

0.001 

0.003  

0.001  
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 No interaction terms Interaction terms included 

Perception Adoption of CSA Perception Adoption of CSA 

Coeff. Std. Err. Coeff. Std. Err. Coeff. Std. Err. Coeff. Std. Err. 

Gender x Part. index      

Fertility Increase  

Fertility Stable  

Drought experience  

Flood experience  

Dano area  

Koumbia area  

0.448***  

-0.490***  

0.526***  

0.204* 

0.034  

1.010*  

 

0.159 

0.141 

0.101 

0.126 

0.174  

0.211  

 

 

 

 

 

0.074  

-0.236***  

 

 

 

 

 

0.065  

0.084  

-0.446***  

-0.498***  

0.525***  

0.226*** 

0.122  

0.921***  

0.150 

0.080 

0.128 

0.090 

0.181  

0.229  

0.002  

 

 

 

 

0.072  

-0.250***  

0.003  

 

 

 

 

0.065  

0.084  

Notes: ***, **, * = significant at 1%, 5%, and 10% probability level, respectively 
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6.  CONCLUSION 

This paper examined the adoption of Climate Smart Agriculture (CSA) practices in 

response to climate change in Burkina Faso with a specific focus on the role of gender 

differences in farmers’ decisions in Burkina Faso. A Heckman probit model was used 

to analyze the two-step process of adaptation to climate change. It requires first that 

farmers perceive climate change before responding to it through adaptation. 

 

The statistical analysis showed that the rate of adoption is relatively low in 

households headed by women. The number of adaptation strategies used by 

households irrespective to the gender of the head of household increases from 

Koumbia (wettest area) to Gourcy (driest area) area, respectively. 

 

The analysis of farmers’ perception to climate change revealed that gender did not 

have a significant impact on farmers’ perception. However, factors such as the age of 

the head of household, the level of education, households’ head experience of extreme 

events (drought and flood) and agro-ecological settings were significantly related to 

farmers’ awareness of climate change. The adoption model indicated that farmers in 

female-headed households were less likely to adopt CSA practices than male farmers. 

However, the associated positive and significant interaction effect of the age of the 

households head and his/her gender suggested that this effect may be different 

regarding to the age of female-headed households. The study also showed that 

farmers socio-economic characteristics, institutional factors (access to credit, access 

to extension services, and distance to market), farmlands characteristics, households’ 

head experience of extreme events (drought and flood) significantly influence 

farmers’ choice of CSA practices. 
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ABSTRACT 

In pastoral sub-Saharan Africa, reasons for raising small ruminants (i.e., sheep and 

goat) are not only for market outputs (meat, milk) but also important non-market co-

products including insurance and financing role, display of status, home 

consumption, manure, and strengthening social relationships. These non-market 

features of sheep and goat are of particular relevance in rural communities where 

subsistent households lack access to formal financial markets (credit and insurance 

markets). However, livestock policies to improve the traditional small ruminant 

system are based on strategies to increase market products (meat and milk) with 

disregard to the non-market products (insurance, savings, manure, gifts and social 

status). This study estimates the overall economic benefits of small ruminant animals. 

The analysis accounts for both market and non-market products in two agro-

ecological zones of northern Ghana. A multi-stage sampling procedure was used to 

select 249 small ruminant subsistent households for the survey. The results show that 

more than 60% of net benefits from sheep and goat production in the Guinea 

savannah and additional 73% in the Sudan savannah agro-ecological zone are non-

marketable (non-cash). In addition, the traditional small ruminant system is 

economically viable when non-market functions and associated values of the animals 

are considered. In conclusion, the overall economic value estimation demonstrates 

the importance of non-market services of sheep and goat in reducing food insecurity 

and poverty in subsistence households. The study also provides a practical proposal 

for any livestock related policies to evaluate traditional livestock production system 

aim at improving meat production in northern Ghana. 
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1.  INTRODUCTION 

 

Livestock development policies and production programs for Ghana (and other sub-

Saharan African countries) traditionally focus on or emphasise market outputs (such 

as meat and milk) (Behnke, 1985; Bosman, 1995), and less so non-market outputs 

(such as insurance, savings, manure, hide and social status) (Moll, 2003; Otte et al., 

2010). In livestock producing regions in Ghana, subsistent farmers typically raise 

livestock as an agricultural diversification strategy (Evans and Ngau, 1991; 

Siegmund-Schultze et al., 2011) and overall household livelihood measure (Asafu-

Adjei and Dankwatah, 2001; Kosgey et al., 2008; Mabe et al., 2010). In such 

subsistent agricultural systems, livestock production motives are varied (Ayalew et 

al., 2003) including important non-market co-benefits (Bosman et al., 1996; 

Slingerland, 2000). Indeed, in some situations, pecuniary motivations for raising 

livestock may be equally as important or even secondary to the marketable products 

from animal production (Ayalew et al., 2003). 

 

Meat and milk are the primary marketable products from raising sheep and goat in 

most of sub-Saharan Africa. Besides meeting household food security needs, 

subsistent farm households commonly raise sheep and goat to fulfil various social, 

cultural and economic functions (e.g., insurance against emergencies, wealth 

accumulation, indicator or measure of social status, and a means for strengthening 

social/cultural relationships) (Dossa et al., 2007; Kosgey et al., 2008; Moll, 2003). 

Other important non-marketable co-products include manure, and hide/leather 

(Ademosun, 1992; Bosman, 1995; Bosman et al., 1996; Lebbie, 2004; Moll, 2003; 

Omandi et al., 2008). The importance of the social and cultural functions not only 

varies by geography and cultural group, but also determines the production 

technologies and innovations and development opportunities for small ruminant 

production (Ouma et al., 2003).  

 

The non-market co-products of small ruminants are important in subsistence 

production, because formal financial markets are absent or not properly functioning in 

rural Africa (Binswanger and Rosenzweig, 1986; Slingerland, 2000). In addition, the 

prospect to manage household livelihood risk is non-existent (Moll, 2003). Due to the 

absence of financial markets to provide smallholders with credits, and insurance in 

rural areas, households adopt alternative investment options (savings and insurance) 

to manage livelihoods. Among such options include rearing livestock, hoarding gold 

and jewellery, and investing in tree crops (Moll, 2003). Raising livestock is the best 

alternative form of savings and insurance for farm families (Slingerland, 2000) in 

drier areas of sub-Saharan Africa. Households in these regions regard livestock as a 

form of savings to meet future household expectation needs. As a form of insurance, 

livestock accumulate in wealth through growth and the animals are sold at any time to 

meet unforeseen circumstances. Hence, subsistent farmers manage animal breeds with 

capacity to perform these multiple functions including meat and milk products (Moll, 

2003; Otte et al., 2010).  
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However, livestock policies to improve the traditional livestock system are based on 

strategies to increase market products (meat and milk) (Ayalew et al., 2003) with 

disregard to the non-market products (insurance, savings, manure, gifts and social 

status) (Moll, 2003; Otte et al., 2010). Such a less consideration for non-market co-

products leads to conflict of interest between livestock farmers and policy analysts 

(Moll, 2003). For instance, Ouma et al. (2004) said that livestock policy analysts 

describe subsistent livestock production system (where the animals scavenge for feed, 

water, shelter with little or no veterinary service) as unproductive in terms of off-take 

rates (meat for market) compared with commercial livestock entities. Ouma et al. 

(2004) regards this assertion as incorrect. The authors claimed that the 

competitiveness of subsistent livestock system lies in satisfying important non-market 

co-benefits in rural households rather than production for sales (market). In other 

words, it implies that the primary objective of raising livestock under the traditional 

system is to perform important non-market functions in households. 

 

The divergent opinions held by livestock policy analysts and subsistent farmers often 

lead to ineffectual livestock policies which culminates in the declining of livestock 

productivity in sub-Saharan African countries particularly Ghana (Moll, 2003; Otte et 

al., 2003). Similarly, Ayalew et al. (2003) also reported that the focus of livestock 

development policies in sub-Saharan African countries is to introduce high-yielding 

exotic breeds for the market. However, the breeds hardly survive under the 

predominant traditional livestock production systems in Africa. In addition, subsistent 

livestock producers were less enthused about the objective (market) of raising 

livestock in such a narrow sense (Moll, 2003). This is so because, the key to 

subsistent livestock production, that is, non-market co-benefits were overlooked 

(Ouma et al., 2004). 

 

An important reason for the limited consideration of the non-market co-benefits of 

sheep, goat or both in livestock policies is valuation difficulties (Moll, 2003; Ouma et 

al., 2003). The primary analytical tool used by livestock technical staff and policy 

analysts to evaluate traditional livestock system is the standard cost and benefits 

analysis (Moll, 2003). However, such conventional analysis comes with a serious 

weakness in subsistent livestock production where non-market features of the animals 

are equally important as market characteristics (Ayalew et al., 2003; Ouma et al., 

2003). Such analysis precludes the secondary benefits of livestock including manure, 

hide, financing, insurance, and strengthening social relations (Ayalew et al., 2003; 

Behnke, 1985; Bosman, 1995; Moll, 2003). However, an analysis that estimates the 

non-market services of livestock provides technical knowledge and theoretical insight 

to better understand the traditional livestock production system (Jahnke, 1982). 

 

Numerous studies have reported these additional benefits of sheep and goat in 

literature (Baah et al., 2012; Devendra and Chantalakhana, 2002; Dossa et al., 2007; 

Dossa et al., 2008; Jaitner et al., 2001; Turkson and Naandam, 2006). However, the 

relationships between these co-benefits and biological production and increased meat 
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productivity are largely unnoticed (Bosman et al., 1996; Slingerland, 2000). 

Therefore, the need to quantify these attributes cannot be overemphasized. Such 

evaluation gives a clearer understanding of the traditional livestock system and 

subsequently, offers a valuable input to formulate effective policies to improve 

livestock production in sub-Saharan Africa. 

 

The purpose of the study was to estimate the economic value of small ruminant 

livestock production for two agro-ecological zones in northern Ghana. One objective 

was to assess the primary benefits (objectives) of traditional small ruminant 

production systems. A second objective was to estimate the overall economic value 

that accounts for both market benefits associated with managing small ruminant 

animals and non-market benefits. This objective includes comparing the estimated 

economic value (benefits) across the two agro-ecological zones. The final objective is 

to evaluate the return per equity capital invested in small ruminant management under 

traditional production system in northern Ghana. 

 

2.  RESEARCH METHODS 

 

2.1 Conceptual Framework  

In an economic evaluation of subsistent livestock production systems, all reasons for 

managing the farm animals must be valued regardless of whether the products are 

marketed, home consumed or managed for future use (stock) (Ayalew et al., 2003). 

Various studies suggest different valuation methods to assess the aggregate benefits of 

subsistent livestock production. For instance, Bosman et al. (1996) used both 

biological and monetary valuations. Ayalew et al. (2003), Behnke (1985), and Moll 

(2003) also used only monetary valuation process. In addition, Siegmund-Schultze et 

al. (2011) applied the corporate stock concept to traditional livestock management. In 

this study, the estimation methods proposed by Ayalew et al. (2003) and Moll (2003) 

are used for practical reasons. In subsistent production systems, most inputs and 

outputs are not traded and hence direct cost estimation of such resources and products 

are difficult (Panin and Mahabile, 1997). Consequently, inputs and products used by 

farm households are valued at their relevant opportunity costs (i.e. the price farmers 

would have to pay if the resource or produce were purchased) at markets where 

supply and demand conditions resulted in prices (Abdulai and Regmi, 2000; Jacoby, 

1989).  

 

Three steps are considered in evaluating the subsistent small ruminant production 

systems. First, the resources and physical products (recurrent and meat products) are 

identified and evaluated. Second, the secondary role of small ruminants to satisfy 

future needs including insurance and financing role is also estimated. Thereafter, the 

unit benefit per household production factor is determined (Figure 1) (Moll, 

2003).The resources (inputs) used in the production process are categorised into: i) 

external or purchased inputs, and ii) household’s production factors such as family 

labour, land, and capital invested in sheep and goat production. External inputs 
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include medicines and drugs, feed supplements and fodder, hand tools, hired labour, 

and veterinary services. Through biological conversion (by animals), the inputs are 

converted into products used by the farm family.  Products from the biological conversion are 

classified as recurrent and embodied production (meat).  Recurrent products (regular products 

from the animals) depend on the livestock specie, sex, age and season.  Products in this 

category include manure and milk.  Embodies products refer to changes in body weight, or 

changes in number of the animals (sheep and goat) at the flock level.  In the other words, it 

refers to the livestock component not consumed immediately but managed as an investment. 

 

2.2 Valuation of Products in Small Ruminant Production 

Recurrent products:  The recurrent product considered for this study is manure.  The product 

is classified as non-market physical product.  Milk, especially goat milk is not considered 

because indigenous goat in the study area do not produce milk.  The benefit realized from 

manure (i.e., recurrent non-market physical product) of sheep and goat in a period of time t, 

 is defined as: 

 

Where 

is the quantity of manure, for j small rumiant specie, in period t. 

is the price of manure, for j small rumiant specie, in period t. 

 

Figure 1 A conceptual framework for the livestock system in a wider context 

 

   INSTITUTIONAL ENVIRONMENT 

 
Source: Modified from Moll (2003) 

 

Manure is often ignored in the calculation of total benefits from livestock production probably 

because manure is not widely marketed.  In addition, there is no practical quantitative method 

to evaluate manure (Ayalew et al., 2003).  However, manure provides a significant benefit 

tofarm households. For instance, manure droppings of sheep and goat replenished soil 

fertility and increase crop production (Powell and Williams, 1993). The 

methodological approach illustrated in Table 1 shows how the quantity of manure 
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( ) in addition to quantity of hide and capital invested in sheep and goat were 

valued. 

2.3 Embodied products  

The embodied products are classified into:  i) non- market physical product and ii) 

market physical product. The non-market physical product represents animals 

slaughtered for home consumption (during festivals, and naming ceremonies) and 

animals used as gifts (in-kind) in strengthening social relations. These non-market 

products are evaluated by multiplying the average current prices per unit animal by 

the number of animals slaughtered, given out in-kind or both. Another important non-

market physical product worth estimating is the skin/hide derived from sheep and 

goat. In many instances, such products are excluded in the evaluation of subsistent 

livestock production system. However, in rural areas such as northern Ghana, 

hide/skins are used for various purposes, including religious functions (by Muslims as 

praying carpet or mat), sleeping carpet, making drums, leather for bags, and shoes and 

most importantly by kings. 

 

Table 1 Methodological approach for the valuation of inputs and outputs in 

small ruminant production 

Variables Methodology Sources 

Manure The manure value of sheep and goats were determined 

from the key nutrients that are released to the soil from 

the model developed by Fernandez-Rivera et al. (1993). 

The resulting key nutrients in manure estimated were then 

compare to similar nutrients in inorganic fertilizer 

farmers in the study area applied.  

 

Key nutrients in manure: Nitrogen and Phosphorus 

(Ayalew, 2000).  

 

Fernandez-Rivera et al., (1993) model: 

Goats: 
0.64526.5gDM

F W
kg

  

Sheep: 
0.64532.0gDM

F W
kg

  

 

Where W represents the average body weight of sheep 

and goats in kilograms and F is the daily faecal dry 

matter (DM) output in grams.  

 

Schelcht et al. (1997) estimated the nitrogen content in 

this faecal dry matter as 1.5583% and Somda et al. (1993) 

(Ayalew, 2000; 

Fernandez-

Rivera et al., 

1993; Schlecht et 

al., 1997; Somda 

et al., 1993) 
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Variables Methodology Sources 

estimated phosphorus content to be 0.55% of the DM.  

 

The resulting nitrogen and phosphorous in grams will be 

compared to their equivalent in NPK (15:15:15) to 

determine the monetary value of manure. The bag of 

NPK was divided by three (3) to determine the price per 

soluble nutrients and the rate applied was used to estimate 

the equivalent from manure as determined. 

 

Hide The monetary value of hide will be determined by finding 

the product of the number of animals at slaughter age by 

the average equivalent skin price (solicited from skin 

local dealers in the study area). The estimation is done for 

each animal species (sheep and goats). 

 

(Scoones, 2003) 

Capital 

Invested 

in 

production 

It represents the cash tied up in the rearing of the animals. 

Estimation: (number of animals in the flock multiple by 

average price of purchase and sale price). This is done 

both at individual species basis and combing the two to 

get the total capital invested in small ruminant production 

per year. 

 

(Ayalew et al., 

2003; Panin and 

Mahabile, 1997) 

Source: author’s own compilation 

 

The benefit derived from non-market physical products (animals for home 

consumption and in-kind as well as hide/skin) in period t, ,is defined as 

 

       (2) 

 

Where is the quantity of non-market physical product j in period t, with j = number 

of sheep, goat or both slaughtered for home consumption and gifts as well as quantity 

of hide/skin.  

  

is the price for non-market physical product j in period t,with j as defined above. 

 

The market physical product (meat) in year t,  is also estimated as  

 

              (3) 

Where as Outward transfers through only sales of i animal (age, sex and particular 

specie) 

file:///C:/Director/Desktop/proceeding%20papers_Dr.%20Belay/Agriculture%20and%20environment/looking_beyond_market%20-%20Adams%20Faizal.docx%23_ENREF_48
file:///C:/Director/Desktop/proceeding%20papers_Dr.%20Belay/Agriculture%20and%20environment/looking_beyond_market%20-%20Adams%20Faizal.docx%23_ENREF_8
file:///C:/Director/Desktop/proceeding%20papers_Dr.%20Belay/Agriculture%20and%20environment/looking_beyond_market%20-%20Adams%20Faizal.docx%23_ENREF_8
file:///C:/Director/Desktop/proceeding%20papers_Dr.%20Belay/Agriculture%20and%20environment/looking_beyond_market%20-%20Adams%20Faizal.docx%23_ENREF_42
file:///C:/Director/Desktop/proceeding%20papers_Dr.%20Belay/Agriculture%20and%20environment/looking_beyond_market%20-%20Adams%20Faizal.docx%23_ENREF_42


134 | P a g e  
 

 

Inward transfers including purchases and exchanges (gifts) of i animal (age, sex 

and particular specie). The annual net change in stock refers to increases in stock 

through births. Hidden cost such as mortality and theft is also expressed in monetary 

value at the current price per unit animal and considered in the calculation. is 

current price per unit animal;  quantity of external input,  price of external input i. 

The quantified benefit from meat (production) value could be negative due to a 

hidden cost of mortality and theft. Other losses could be morbidity, but this is not 

accounted in this research. 

 

Gross margin: The aggregate of the recurrent products, non-market physical products 

(i.e., manure, animals slaughtered home consumption and in-kind as well as 

hide/skin), and market product (meat), over period t, results in gross margin, for 

period t;  

 

        (4) 

 

The gross margin gives the total physical net production of the small ruminant system 

using household and external production factors. This valuation is the most important 

component considered for commercial livestock production. However, for traditional 

subsistent livestock production, the objective of managing the animals is far more 

than this indicator (Ayalew et al., 2003; Moll, 2003). Farm households sell part of 

their herd to fulfill current consumption needs. In the process, farmers weigh such 

decisions against unpredictable or future consumption requirements. When a farmer 

liquidates the entire or a section of the flock to meet these immediate needs, two other 

benefits are considered. However, such benefits are ignored in the gross margin 

calculation (Bosman et al., 1996). The above-mentioned benefits are termed financing 

and insurance role of sheep and goat classified as socio-economic products. 

 

2.4 Scio-economic products:  

The financing benefit is represented through selling a portion of the animals' flock 

(and vice versa) to meet household expenditure over a period. The livestock financing 

benefit is calculated solely based on the outflow of the stock (Bosman et al., 1996; 

Slingerland, 2000). Therefore, this benefit over a specified period, t, is determined by 

the sale price of outward transfers and financing factor; :  

       (5) 

 

Where the total outflow includes sheep and goats sold, consumed at home and used 

for gifts.  

 

 is current price per unit animal,  is the financing factor in the study area. Such 

factor is calculated from the opportunity cost of alternative means of financing such 
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as, transaction cost of operating a savings account, or obtaining a credit; the cost 

incurred in goods stored over a period, among others. Ayalew et al. (2003) stated that 

interest rates from informal credit markets in rural Africa are highly variable and 

hence, taking opportunity cost of credit from formal credit market serves a better 

proxy for financing factor. 

 

On the other hand, the insurance benefit of small ruminants is estimated based on the 

premise that the entire flock is offered for sale to provide security in times of need 

(Moll, 2003). Hence the insurance benefit  is related to the monetary value of 

annualized current stock of the animals over period t; 

       

  (6) 

 

where, is defined as above and  is the insurance factor estimated from the 

opportunity cost of insurance. Ayalew et al. (2003) used 0.0825 and Bossman et al. 

(1996) 0.01 as an insurance factor in their studies. Those factors were calculated from 

the opportunity cost of informal insurance. However, Moll (2003) suggested an 

insurance factor ranging from 0.05 for less risky weather conditions to 0.2 for severe 

risky conditions when no alternative options of insurance exist. Karlan et al. (2012) in 

a study of agricultural credits and risk in northern Ghana suggested an insurance 

factor of 0.08 for agricultural production in the region. Hence, 0.08 is the opportunity 

cost of insurance adopted for small ruminant production in northern Ghana.  

 

Net economic value: The estimation process is at the household flock level under a 

period of one year. The total annual net benefit per household in managing sheep, 

goat or both is:  

 

        (7) 

 

The total net benefit were realised from using home production factors such as land, 

labor and capital. Consequently, allocating the total net benefit over the production 

factors helps to determine the return per production inputs used. Some inputs might be 

absent or not relevant to small ruminant production (Moll, 2003). In rural areas of 

northern Ghana, sheep, goat or both productions are mainly managed on the free 

range or extensive production system. Hence, accounting for land as a home factor for 

small ruminant production is unrealistic (Karbo and Agyare, 1997). Similarly, the use 

of labour for herding is minimal (Panin and Mahabile, 1997). Hence, the most 

important limiting input in this case is capital (Ouma et al., 2003; Panin and 

Mahabile, 1997). The capital worth of the animals per household is valued (Table 1) 

to determine returns per unit invested. Given that capital has an opportunity cost, it is 

appropriate to compare sheep and goat production with the returns from other 

enterprises (Bosman et al., 1997). 
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2.5 Study Area  

The study was carried out in the two agro-ecological zones (Guinea and Sudan 

savannah zones) of northern Ghana (Figure 2). The area covers three administrative 

regions with different land proportions: 29.5% for Northern Region (NR), 7.7% for 

Upper West Region (UWR) and 3.7% for Upper East region (UER) of the total land 

area (238,539 km2) in Ghana. The zones exhibit characteristics of the arid and semi-

arid zones conducive for livestock production. The vegetation cover is mainly 

rangeland, consisting of shrubs, browses and short deciduous fire resistant forest. 

Northern Ghana is ranked highest in terms of livestock production in Ghana (Karbo 

and Agyare, 1997). Despite the large livestock resource, the region is the most 

poverty-stricken areas of Ghana (Al-hassan and Diao, 2007; Mackay and Aryeetey, 

2004).  

 

The rainfall pattern in this area is erratic with extended drought periods averaging 

1050 mm per annum. Such rainfall pattern is also uni-modal in nature beginning from 

April/May and ending in October. November/December to March is dry with hot 

weather (Karbo and Agyare, 1997; Ghana Environmental Protection Agency, 2003). 

The temperature ranges from 24 oC to 36 oC. The soil characteristics are mostly 

upland, light to coarse textured and less fertile toward the interior of the Sudan 

savannah region. As such, agricultural productivity is low due to the unfavourable soil 

and weather conditions. The prevalent crops grown are sorghum, maize, millet, 

cowpea, yam, groundnut, soybean, rice and some vegetables like tomatoes, ginger, 

and onions (Karbo and Agyare, 1997).  

 

2.6 Research Design and Data Collection 

Data for the study analysis were from both primary and secondary sources. The 

primary data was collected using a survey questionnaire from households with the 

help of local skilled Agricultural Extension Agents (AEAs). 

 



137 | P a g e  
 

Figure 1 Map of Ghana showing the two agro-ecological zones in Northern 

Ghana 

 
Source: Modified from: Quansah et al. (2001). 

 

Focus group discussions were held with farmers to improve the validity and reliability 

of the data collected. The primary data comprises of household farming situations; 

purpose for raising sheep, goat or both; small ruminant flock size, the number of 

animals sold, consumed, given or received as gift and animal mortality for the past 

year. Similarly, information on household labour time allocation to sheep, goat or 

both production and prices of external inputs for sheep, goat or both animals were 

also obtained. The secondary data include sheep and goat production profile of the 

various regions and districts, as well as farm household population profile. The 

Ministry of Agriculture offices, the district assemblies, and internet sources provided 

such data. 

 

2.7 Sampling Procedure 

Three hundred (300) farm households were selected using a multi-stage sampling 

procedure (William and Bousmaha, 2001). The sample size was weighted 

proportionally to reflect the population of persons living in the three areas (18% in 

Upper East, 24% in Upper West and 58% in the Northern region). At the first level, 

three (3) districts were purposively selected from each region. This is based on 

accessibility and logistic considerations to the survey districts. Secondly, (2) 

communities were chosen from each district through simple random selection. Lastly, 

individual farm household were selected from a list of farm households provided by 

local district assemblies and agricultural office officials. The sampling method is 

simple random selection. The districts, selected communities and sample size for each 

region is shown in Table 2. 
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Table 2: Selected districts, communities, and sample sizes for each study region 

Region  Selected districts Selected communities Sample size 

 

 

Northern 

West Mamprusi  Kpasenkpe and Nayoku  

Tamale  Vitting and Kamina Barracks                   174 

Tolon Kumbugu  Tolon and Chirifoyili  

 

Upper West Wa Municpal Kpongu and Kolpong  

Nadowli Sankana and Takpo                     72 

Sissala West Siybele and Tiiwi  

 

Upper East Bolgatanga  Zuarungu Dachio and Sherigu 

Dorungu-Agobgabis 

 

Bongo  Adaboya and Gowire-Tingre                     54 

Bawku  Aneigo and Yarigu  

 

Total                     300 

 

 

 

3.  RESULTS AND DISCUSSIONS  

3.1 Household Small Ruminant Ownership and Distribution 

The ownership pattern of sheep, goat and both animals for all the surveyed 

households in northern Ghana is presented in Table 3. Out of the 300 households, 

83% owned at least a sheep or goat. Within agro-ecological zone, 80% of households 

from Guinea savannah and 86.6% from Sudan savannah maintained either a sheep or 

goat. The result also suggests that half of the respondents (49%) managed mixed flock 

while 38% owned only goats, and additional 13% managed sheep only. This result is 

similar to findings (Karbo et al., 2007) that  

Table 3 Small ruminant ownership and distribution of sampled households 

 Guinea savannah zone Sudan savannah 

zone 

Overall  

Components Percent Mean(sd) Percent Mean(sd) Percent  Mean(sd) 

Household small ruminant ownership 

Owers  80 19.7(14.2)a 86.6 16.2(15.3)b 83.0 17.9(14.9) 

Non-owners 20 - 13.4 - 17.0 - 

Flock structure for owners 

Goats only 30.8 12.9(10.9)a 43.4 10.9(8.4)b 38 11.7(9.6) 

Sheep only 17.5 15.2(9.3)a 8.5 10.8(8.7)b 13 13.6(9.1) 

Both sheep and goat 51.7 25.3(15.0)a 48.1 21.9(18.7)b 49 23.6(17.0) 

Note: Within rows, means (least square means values) of components with different 

superscripts for each agro-ecological are significantly different at P < 0.05 on a t-test 

of means. Sd denotes standard deviation.  
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67% of households managed mixed flock and 19% and 14.2%, respectively managed 

goats and sheep only in UER of Ghana. Dei et al. (2007) also reported that majority 

(59%) of households in NR (Tolon-Kumbungu district) managed mixed sheep and 

goat flock. However the authors found 23% and 18% of the households, respectively 

to manage only sheep and goat contrary to the findings of this study. In general, the 

ownership of goats seem to be dominant, and such dominance is a common 

phenomenon in West Africa (Dossa et al., 2007; Jaitner et al., 2001; Ndamukong et 

al., 1989; Panin and Mahabile, 1997). It appears that goats’ ability to survive in 

various climatic and vegetative conditions, high prolificacy and disease resistant 

ability compared with sheep livestock accounts for this trend of ownership.   

 

The average herd size differs considerably between the two agro-ecological zones. 

The overall mean flock size per household owner is 17.9±14.9 (mean±std). 

Households in Guinea savannah have the highest herd size (19.74±14.2) before 

households in Sudan savannah (16.2±15.3) agro-ecological region. These results are 

higher than average (10.1) reported by Karbo et al. (2007) but lower than averages (26 

for sheep and 22 for goats) documented by Turkson and Naandam (2006) in the 

Northern Region of Ghana. By comparison, households with mixed small ruminant 

flock (23.6±17.0) have the highest holdings before sheep only owners (13.6±9.1) and 

lastly goat farmers (11.7±9.6).  

 

3.2 Households Perception of Benefits for Managing Small Ruminants 

Illustrated in Table 4 are the benefits derived from traditional sheep and goat 

production systems. For both agro-ecological zones, financial security reasons were 

the key motivating factors for raising sheep, goat or both animals. Farmers from the 

two agro-ecological zones ranked insurance and non-cash savings mechanism of 

sheep and goat as 1st and 2nd, respectively. In addition, the use of small ruminants to 

diversify household livelihood means was ranked 3rd in Sudan savannah and 4th in 

Guinea savannah agro-ecological region. Consistent with this finding, previous 

studies (Dei et al., 2007; Dossa et al., 2008; Saffuet al., 2009) suggest that subsistent 

farmers under the traditional free range system of managing small ruminant livestock 

only sell part of their herd when money is in dire need, for example during 

emergencies (insurance) or to meet household future expected expenditure such as 

settling school fees, paying medical bills or funeral expenses.  

 

The result also agrees with Apori et al. (2010) and Naadam and Mbilla (2010) who 

reported that financial security appears as the prime purpose for managing sheep, goat 

or both under the traditional small ruminant production systems in Ghana. In northern 

Ghana for instance, heightened food security concerns in subsistent farming are partly 

linked to stunted growth in crop production (Quaye, 2008), high poverty incidences 

(Biederlack and Rivers, 2009; Mackay and Aryeetey, 2004) and long drought periods 

(Asafu-Adjei and Dantankwa, 2001). Hence such resource-limited farmers rear sheep, 

goat or both to cope up with food insecurity associated with crop production failures 

and to reduce poverty (Quaye, 2008).  
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In addition, the use of small ruminants to perform important socio-cultural functions 

in northern Ghana was also supported by the data. Farm households in Guinea and 

Sudan savannah areas ranked 3rd and 6th, respectively for the use of sheep and goat to 

satisfy religious rituals/faith based rituals. 

 

Table 4 Ranks of main benefits from managing sheep and goat livestock 

 

Benefits 

Mean rank* 

Guinea savannah 

zone (120) 

Sudan savannah 

zone (129) 

Insurance (urgent need of cash) 7.73 (1) 7.28 (1) 

Non-cash savings (anticipated expenses) 7.01 (2) 7.16 (2) 

Religious ritual/faith based rituals 6.46 (3) 6.45 (6) 

Food risk management (diversifying strategy) 6.30 (4) 6.89 (3) 

Manure 6.24 (5) 6.64 (5) 

Non-faith based cultural functions 5.41 (6) 6.67 (4) 

Meat sales (regular source of income) 4.96 (7) 3.55 (8) 

Home consumption 4.73 (8) 4.79 (7) 

Gifts  3.08 (9) 2.80 (10) 

Hide/skin 3.08 (9) 2.86 (9) 

Test statistics    

Kendall’s W1 0.329 0.455 

Chi-square (dg = 9) 334.22*** 504.21*** 

*higher ranks denote greater importance of the benefit, 1 denotes Kendall’s 

coefficient of concordance which ranges from 0 to 1. Values closer to 0 means no 

agreement and values closer to 0 means higher level of agreement between groups. 

*** denotes 1% significant level. 

 

Furthermore, the non-faith based cultural functions of sheep and goat was graded 6th 

in Guinea and 4th in Sudan savannah zone. In similar studies for northern Ghana, 

Apori et al. (2010) and Turkson and Naandam (2006) also reported the significance of 

small ruminants in performing such socio-cultural functions. For instance, Honya et 

al. (2007) and Saffu et al. (2009) reported that livestock production is a tradition in 

northern Ghana arguing that livestock management is part of early childhood 

developments. Children are given fowl to rear and later rewarded with sheep or goat 

for any significant improvement in the management of the fowl. In addition, sheep, 

goat or both have been used to perform various religious and non- faith-based rituals 

(Dei et al., 2010).  

 

Interestingly, households especially the Kusasi tribes from the Upper East region 

during the interviews disclosed the relevance of sheep and goat in performing 

traditional marriage rites. As part of bride price, the groom is expected to pay three 

(3) goats, one (1) sheep in addition to four (4) cows, two (2) guinea fowls and a 

chicken. In a related study for urban areas of Ghana, Baah et al. (2012) mentioned that 

small ruminants are the main animals suited for religious festivities including, Islamic 
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festivals (id dir Kabir), Christmas and Easter celebrations in addition to social merry-

makings like naming ceremonies and birthday parties.  

 

Past studies, including Adzitey (2013) and Baah et al. (2012) reported that the 

demand for goat meat and mutton (sheep) in urban societies of Ghana exceeds supply. 

More so, Adzitey et al. (2010) found that goat meat and mutton are popular in Ghana 

and cherished in almost all Ghanaian societies with no consumption restrictions or 

taboo. However, the data suggest that the supply (sale) of sheep and goat for regular 

income was ranked very low in both agro-ecological (7th in Guinea and 8th in Sudan 

savannah) regions. Even the benefit derived from the animals’ manure was ranked 

(5th) higher in both zones than production for market demand. This finding is 

consistent with the argument made by Ayalew et al. (2003) who reported that the 

production of small ruminants by subsistent households is purely for subsistence 

needs rather than demand from market.  

 

Given this background, the need for strategies to improve subsistent farmers’ 

responsiveness to market and harness the emerging small ruminant market 

opportunities are desirable for high meat production and poverty reduction among 

rural farmers. The least ranked benefits for both agro-ecological regions include the 

use of small ruminants for home consumption, gifts and for hide/skin.  

 

4.  ECONOMIC VALUE ESTIMATION 

 

4.1 Cost of Small Ruminant Production 

The traditional small ruminant production system depends on low-input demand 

where labour and land assume a negligible role (Turkson and Naandam, 2006). The 

animals are allowed to roam freely to scavenge for food and water without labour for 

shepherding during the dry seasons. In the wet (cropping) season, children are 

reported to be responsible for such herding (Mahabile and Panin, 2005). Households 

with no or insufficient children tethered animals immediately around the homestead. 

Hiring of external labour purposely for sheep or goat herding is non-existent; hence 

estimating herding cost directly or indirectly in monetary terms was difficult.  

 

However, the study reveals that the costs of annual external inputs per household are 

insignificantly different for the two agro-ecological zones (Table 5). Both zones have 

low annual input cost because the animals are managed through the traditional free 

range or extensive system of livestock production (Table 5). Such system requires 

little or no purchase of external inputs except the capital invested in the animals. 

Although, the mean costs are not different for the two zones, farmers in the Guinea 

savannah spent more money on feed supplements and drugs/medicine compared with 

farmers in the Sudan savannah region.  

 

Consequently, farmers in Guinea savannah zone appeared to have incurred less cost in 

total animal loss as a result of hidden cost of theft and mortality (254.4 Ghana cedis) 
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compared with Sudan savannah zone (309 Ghana cedis). It suggests that with 

improvement in basic animal health care and nutrition, the traditional small ruminant 

system can become more efficient in meat production.  

 

4.2  Individual Products from Sheep and Goat 

 

4.2.1 Physical Products of Sheep and Goat(Gross Margin)  

Illustrated in Table 6 are the gross margins for small ruminants in both agro-

ecological zones. The significant difference in gross margin for the two zones is as a 

result of higher meat produced in Guinea savannah zone. This higher gross margin in 

Guinea savannah was partly due to the greater number of sheep or goat sold and the 

increase in stock size through births (kids and lambs). Furthermore, there was a 

significant difference for herd size holding per household in Guinea savannah 

compared with Sudan savannah zone. Even though animal sales rate was low in 

Sudan savannah region, this was compensated by high number of sheep, goat or both 

given out in-kind to develop social relationships. The data suggest no significant 

difference for the amount of animals slaughtered to improve family nutrition for both 

agro-ecological zones. 

 

Table 5 Annual Cost components (Gh₵) and production systems of small 

ruminants 

 

Components 

Agro ecological zone 

Guinea savannah Sudan savannah 

External cost (Ghana cedis) of managing small ruminants per household per year 

Veterinary service 22.10a 23.08a 

Medicine/drugs 12.73a 9.25a 

Fencing/housing 10.37a 14.09a 

Dipping  2.98a 2.22a 

Feed supplements 7.64a 4.93a 

Total 55.80a 53.56a 

Hidden cost (Ghana cedis) of small ruminant per household per year 

Sheep    

Lambs 0-12 months 53.00a 33.27a 

Ewes 69.16a 102.73a 

Rams 83.68a 127.29a 

Goats   

Kids 0-12 months 27.53a 23.29a 

Does 51.90a 75.33b 

Bucks 65.45a 65.45a 

Total 254.38a 309.02a 
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Components 

Agro ecological zone 

Guinea savannah Sudan savannah 

Proportion (%) of small ruminant production systems  

Free range (no shepherd) 46.7 60.6 

Extensive system (with shepherd) 25.8 22.0 

Semi-intensive (tethering of animals) 25.0 17.3 

Zero grazing (cut and carry system) 2.5 0.0 

Intensive system (commercial production) 0.0 0.0 

Total 100 100.0 

 

Note: Within rows, means (least square means values) of components with different 

superscripts are significantly different at P < 0.05 on a t-test of means. Exchange rate: US$1 

was equivalent to Gh₵1.9 

 

Table 6 Gross margin component (Gh₵) for typical herd, by agro ecological zone 

 Agro-ecological zones 

 

 

Components 

Guinea savannah 

(n=120) 

Sudan savannah 

(n=129) 

Average flock size  19.74a 16.17b 

Physical products   

Non-marketed products   

Meat consumed at home 147.85a 146.80a 

Manure  0.02a 0.02a 

Hide 7.59a 6.89a 

In-kind  42.52a 67.23a 

Sub-totals (A) 198.13a 221.13a 

Marketed products   

Meat 544.52a 438.86b 

Less hidden cost 

(death/losses) 

254.38a 309.02a 

Less external inputs 55.80a 53.56a 

Sub-totals (B) 234.34a 129.84b 

Gross Margin (A+B) 432.46a 350.98b 

Note: Within rows, means (least square means values) of components with different 

superscripts are significantly different at P < 0.05 on a t-test of means. Exchange rate: US$1 

was equivalent to Gh₵1.9 

 

On the other hand, the study shows that subsistent farmers in Sudan savannah lost 

51% of the gross margin due to animal death compared with 37% in Guinea savannah 

zone (Figure 3). Ayalew et al. (2003) reported similar findings in Ethiopia. Such high 

rate of losses can be attributed to the traditional free range system practiced by 



144 | P a g e  
 

households in the study area. Reasons for the losses are summarized in Table 7. These 

reasons are comparable with results found by Karbo et al. (2007) in UER, Dei et al. 

(2010) in the NR and Baah et al. (2012) in Ashanti Region of Ghana. 

 

The relative contribution of non-market physical products to the gross margin in 

Sudan savannah (63%) and Guinea savannah zone (46%) reveals the comparative 

importance of small ruminants towards household subsistence needs (Figure 4). It 

appears that the individual animal products are either consumed or transferred (in-

kind) with a small fraction offered for market, especially in the Sudan savannah agro-

ecological zone. The monetary contribution of manure to the total physical products 

(Gross margin) is insignificant. However, such evaluation provides a real practical 

methodology to estimate the significance of manure for other larger livestock such as, 

cattle. This is so because; subsistent households frequently use cow dung (manure) as 

an alternative to inorganic fertilizer in northern Ghana. In addition, sheep and goat 

manure as well as cow dung are applied to promote early growth in millet and 

sorghum. Thus, strategies to improve these manure harvestings are desirable to 

increase crop production in northern Ghana (Karbo et al., 1999).  

 

4.2.2 Socio-Economic Products and Total Net Benefit of Sheep and Goat 

Production  

The study indicates that subsistent farmers’ access to formal credit is low (16% of 

household had credit access). In addition, savings with formal financial institution is 

not enticing (29.3% of house hold had savings account) due to high transaction cost 

and inflation. Despite such low credit and savings patronage by households, there 

were few micro-finance and rural bank institutions in some of the research are as 

offering credit at average interestrates of 20% per annum during the study period. 

 

Figure 3  Amount of gross margin lost due to hidden cost 

 
 

 

Table 7 Household’s reasons resulting in small ruminants’ hidden cost 
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Reasons 

Agro ecological zone 

Guinea savannah (%) Sudan savannah (%) 

Diseases and pest attack 48.5 49.5 

Starvation or hunger 4.7 2.4 

Accidents (car, motorbike) 11.5 7.5 

Predators (snake bites, etc) 6.8 11.2 

Theft 25.7 27.8 

Chewing of plastic materials 2.8 1.6 

Total 100 100 

 

Figure 4 Contribution of small ruminant market and non-market physical 

products to gross margin. 

 

According to Ayalew et al. (2003), informal credit markets (finance) are highly 

variable in rural Africa. As a result, such markets offer limited scope for direct 

comparison (Bosman et al., 1997). Therefore, the financing benefit of sheep and goat 

was estimated using the interest rates offered by micro-finance and rural bank 

institutions in the study areas. The benefit of sheep, goat or both for financing , 

(total outflow x interest rate) yielded Gh₵75 in Guinea savannah and Gh₵69 in Sudan 

savannah per household per annum (Table 8).  

 

In addition, the benefit of insurance is Gh₵84 in Guinea savannah and Gh₵69 in 

Sudan savannah zone. The proportion of 8% reported by Karlan et al. (2012) was used 

as the insurance benefit factor. This is so because data on insurance premiums are 

scant in rural Africa (Bosman et al., 1996). In conclusion, the total annual socio-

economic products contribute Gh₵158.46 and Gh₵137.84 in Guinea and Sudan 

savannah zone, respectively to the total net benefits. Such monetary values represent 

27% in Guinea and 28% in Sudan savannah area of the total net benefit from sheep, 

goat or both production (Figure 5). Eventhough, the estimated values of the socio-

economic products are insignificantly different for the two agro-ecological zones, the 
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total annual net benefits are different for the two regions. Such differences mainly 

came from higher non-market contribution of small ruminant products in Sudan 

savannah agro-ecological zone.  

 

Table 8 socio-economic components and total net benefit from sheep and goat for 

two agro-ecological zones  

 Agro-ecological zones 

 

Components 

Guinea savannah 

(n=120) 

Sudan savannah 

(n=129) 

Socio-economic products   

Insurance 83.82a 69.20b 

Financing 74.64a 68.64a 

Sub-total (C) 158.46a 137.84a 

Total Net Benefit (A+B+C) 590.92a 488.82b 

Capital (assets worth) 1047.80a 865.00b 

Return on capital (%) 56.40% 56.51% 

Note: Within rows, means (least square means values) of components with different 

superscripts are significantly different at P < 0.05 on a t-test of means. Exchange 

rate: US$1 was equivalent to Gh₵1.9 

 

Figure 5 Contribution of various components of small ruminant products to total 

net benefits, by agro-ecological zone 

 
 

The non-market contribution is 60% in Guinea savannah, and 73% in Sudan savannah 

area of the total net benefit generated from small ruminant production (Figure 6). 

Thus, a greater portion of the benefits realized from traditional small ruminant system 

in northern Ghana is non-cash. This result compares well with Bosman et al. (1996), 

who reported that 80% of the total benefit achieved from managing goats in 

southwestern Nigeria is non-marketable. Ouma et al. (2003) also made a similar 

observation in Kenya where 77% of the total returns in managing cattle under the 

extensive system were non-cash. Other studies (see for instance, Ayalew et al., 2003; 



147 | P a g e  
 

Moll, 2003; Scoones, 2003) across sub-Sahara Africa also reported similar findings. 

The significance of raising sheep, goat or both in subsistent households in market 

terms alone is limited because the revenue generated from such market products is 

negligible. It contributes less than 40% in Guinea and 27% in Sudan savannah of the 

total net benefit from small ruminant livestock (Figure 6).  

 

Figure 6 Contribution of marketable and non-marketable benefits to total net 

benefits, by agro-ecological zone 

 
 

The low market contribution of small ruminants in Sudan savannah region compared 

with Guinea savannah agro-ecological zone highlights the functions of sheep and goat 

to the nutritional and food security of poor and vulnerable households in rural 

communities. Nearly 90% to 80% of households in Sudan savannah are extremely 

poor. In addition 15% to 34% are food insecure compared with 70% poor and less 

than 10% food insecure in Guinea savannah zone (Biederlack and Rivers, 2009; 

Mackay and Aryeetey, 2004). Such households in Sudan savannah use small 

ruminants to perform various non-market functions which represent an important 

livelihood strategy. For instances, gifts in animals provide a critical risk coping 

strategy in marginalized and rural communities.  

 

During hardship, subsistent farmers tend to benefit some economic relief from those 

family relations who previously received sheep or goat from farmers as gifts or part of 

share agreement (Dovie et al., 2006). In addition, the smaller size of sheep and goat 

help to improve poor households’ nutrition since the animals are easily slaughtered 

for home consumption (Lebbie, 2004). Moreover, such households manage food 

insecurity through the sales of animals when the need arises especially during periods 

of drought and crop failure.  

 

Given that a large proportion of the total net benefit from subsistent small ruminant 

production system is non-marketable, the system is little or unaffected by market risk 

(Ouma et al., 2003). The products from the animals are slaughtered at home, 

transferred (gifted) or deferred for future use. Consequently, an evaluation of the 



148 | P a g e  
 

traditional small ruminant system that considers only expected revenue on market 

products may be misleading (Ayalew et al., 2003). However, the findings suggest that 

projects to improve the traditional small ruminant production system should consider 

the actual production objectives or in other words, the cumulative benefits derived 

from the animals to subsistent farmers. In addition, such livestock technical projects 

should aim at reducing sheep and goat production risks associated with losses through 

mortality and theft in the traditional livestock system.  

 

4.2.3 Comparison of Individual Costs and Benefits of Traditional Small 

Ruminant Production  

In considering sheep and goat economic evaluation that include both market and non-

market contributions, the net returns (profit) results in above normal profits for both 

agro-ecological zones (Figure 7). The highest returns are recorded in the Guinea 

savannah zone. Ouma et al. (2003) reported that a firm will have normal profit if the 

profit of such firm exactly covers the total cost of the firm (such as equity capital, 

external costs and farmer’s labour). A business entity accruing above normal profit 

(i.e., economic profit) is regarded worthwhile and competitive in relation to other 

enterprises so far as returns to production factors (equity capital and labour) are 

greater than their opportunity costs. The analysis shows that small ruminant 

production in both agro-ecological zones are more profitable and competitive when 

both market and non-market outputs are considered in the economic analysis than the 

case without non-market products. The logic extension of this analysis is how 

competitive the traditional small ruminant production relative to other enterprises 

becomes when both market and non-market benefits are considered. Hence, the role 

of such non-market benefits towards the sustenance of the traditional production 

system cannot be overemphasized. 

 

Figure 7 Comparison of economic value, with and without non-market benefits, 

by agro-ecological zone 

 
Profit alone is not enough to determine how efficiently the factors of production are 

utilized (Panin and Mahabile, 1997). The best criterion to determine input efficiency 
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is to evaluate the returns per unit of input. From Table 8, it is indicated that the return 

per capital invested in sheep and goats’ production is high representing 56% in both 

Guinea and Sudan savannah zones of northern Ghana. This return exceeds the average 

interest of 20% charged on loans by microfinance and rural banks institutions in the 

study area. In fact, the rate of return on capital invested on small ruminants in the two 

zones exceeds the interest rate by more than 36%. This result support Slingerland 

(2000) argument that investing in livestock production in mixed farming system is 

better than savings in the bank. 

 

5. CONCLUSION 

 

The study demonstrates that sheep and goat production under the traditional livestock 

system have numerous functions within subsistent household livelihoods. Such 

multiple benefits of small ruminants include market and non-market parameters. The 

non-market products such as meat for home consumption, manure, hide/skin, 

insurance and financing are essential towards sustaining and improving the 

competitiveness of the traditional small ruminant production system. The monetary 

estimation of the overall economic benefit indicates that more than 60% of net 

benefits from sheep and goat production in Guinea savannah and additional 73% in 

Sudan savannah zone are non-cash. In addition, the traditional small ruminant system 

is more economically viable when non-market functions and associated values of the 

animals are considered in the analysis. Hence, livestock policies for farm households 

who manage small ruminants under the traditional production system need to 

recognize the importance of such non-market parameters toward the sustenance of 

rural family.  

 

In addition, the use of small ruminants for insurance and financing to both anticipated 

and unanticipated expenses of households’ livelihoods and to fulfill vital social 

obligations is clearly demonstrated in the study. Therefore, any policy 

recommendation directed to improve only market output (meat) without recognizing 

the importance of these socio-economic roles of sheep and goat can be costly and 

futile. The use of small ruminants to perform such socio-economic functions is deeply 

rooted in subsistent livelihoods (Ayalew et al. 2003). Until less expensive, feasible 

and attractive options of investment are provided to subsistent farmers, those 

functions of sheep and goat will remain a permanent feature in the traditional 

production system (Ayalew et al., 2003; Ouma et al., 2004).  

 

However, this socio-economic motive of subsistent farmers in the traditional livestock 

system has a serious negative implication for meat production in northern Ghana. 

First, subsistent farmers may hold ‘unproductive’ animals in their herd for non-market 

(insurance or savings and financing) functions thereby negatively affecting biological 

productivity (meat) and returns to household resources used. Second, farmers may 

maintain sheep and goat in production beyond the animal’s prime or economically 

optimum maturity for marketing to satisfy these non-market outputs. The resulting 
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effect is, the animals may become predisposed to high risks such mortality, morbidity, 

theft, and among others.   

 

One pragmatic but a long-term alternative solution (Ayalew et al. 2013; Ouma et al., 

2003) to lessen the socio-economic roles of sheep and goat is to actively incorporate 

subsistent farmers into formal financial and insurance markets. More so, subsistent 

farmers could be enticed to become marketed-oriented producers if market for 

livestock and its products are readily available and attractive at the village level. With 

a proper marketing (e.g., setting up of processing facilities) and transportation system, 

the function of small ruminants for insurance and financing will be low since such 

markets inform investment decisions.  

 

The study also confirms the high production risk associated with mortalities and 

losses in the traditional livestock system in the study area. On the average, above 40% 

of sheep and goat benefits are lost as a result of mortality and theft. Therefore, the 

need for short-term plans to reduce such losses cannot be underestimated. The 

demand for livestock policies that will improve animal health care, feeding, and 

housing is crucial in order to improve reproductive performance and reduced 

mortality and theft of indigenous small ruminant animals under traditional production 

system (Padilh et al., 1980). 

 

Lastly, the study contradicts the impressions held by livestock administrators, 

suggesting low off-take rate for traditional small ruminant production system. The 

survey indicates that small ruminant animals were sold between neighbours, 

slaughtered for domestic use or exchange without fees that, usually, goes unrecorded 

as the case in sales through the state or commercial slaughter houses. Indeed, the 

study confirms that nearly 63% and 46% of the total net benefit in Sudan savannah 

and Guinea savannah agro-ecological zone respectively were either consumed in the 

home or exchanged without fees.  

 

Consequently, previous policy recommendations with the view of improving off-take 

due to perceived low growth rates and productivity (weight gain per animal) are false. 

In conclusion, recognizing the other (non-market) purposes of subsistent small 

ruminant production apart from market products is important for livestock policy 

recommendations to improve meat productivity and household livelihoods.  
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ABSTRACT 

 

This paper systematically investigates the role of the quality of rural employment on 

agricultural production efficiency in developing countries, taking Ethiopia and Tanzania 

as cases. We use the 2011 data of the Living Standards Measurement Study-Integrated 

Surveys on Agriculture (LSMS-ISA). In the analysis, an output-oriented distance function 

approach that accounts for different technological, demographic, socio-economic, 

institutional and quality of rural employment indicators is applied. The findings of the 

analysis support the idea that the quality of rural employment could be seen as an 

effective element of rural development policies and strategies in sub-Saharan Africa. 

Better integration of quality rural employment aspects (creation of jobs, improving 

quality of jobs, promoting public employment programs etc.) contribute to improve 

technical efficiency in agricultural production. 

 

Keywords: Quality of rural employment, distance function, efficiency, poverty 

reduction 

 

 

1.  INTRODUCTION 

 

Recent works around the employment-economic growth nexus emphasize on the 

importance of the quality of employment and working conditions, as coined by the very 

concept of decent work and its policy agenda. There is greater emphasis not only on 

generating more employment opportunities but also into looking at the quality dimensions 

of new and existing jobs by also ensuring that fundamental rights at work are respected. 

The implications of decent employment on productivity, level of living, social justice and 

sustainable development have increasingly been acknowledged (Anker et al., 2002; Ghai, 

2002; Vandenberg, 2004; Buchanan, 2006; Evans and Gibb, 2009; Dorward, 2013; 

Burchell et al., 2014). 

 

At the empirical level, the concepts and theoretical formulations often encounter issues 

related to data availability and difficulty to contextualize (Anker et al., 2002; Ghai, 2002; 

Burchell etal, 2014). Despite that, there is some empirical evidence on the causal link 

of employment and decent work with economic performance in some sectors, 
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especially in manufacturing and, more recently, in services. Many of those studies 

tend to focus on specific employment dimensions, such as of length of labor contract 

and living conditions of workers on their productivity and the role of shared profit and 

management on productivity of manufacturing firms (see Yao, 1997; Conyon and 

Freeman, 2002; Auer et al, 2004; Ortega and Marchante, 2010). However, the decent 

work literature becomes scarcer when applied to developing and transition countries, 

and especially to agriculture and rural areas. Yet it is precisely in these contexts where 

the link between employment (both in terms of quality and quantity of jobs) and 

productivity or economic performance has more relevance. 

 

It is acknowledged that the majority of the rural poor are engaged in agriculture, and 

that the later has a strong pro-poor nature and essential role in food security. Recently, 

much attention has been given to the concept of decent rural employment as one of 

the approaches to reduce rural poverty and enhance food security (FAO, 2010; 2012). 

There have been various empirical research works to study the sources of agricultural 

productivity and efficiency in the developing world and sub-Saharan Africa (e.g. 

Coelli and Fleming, 2004; Irz and Thirtle, 2004; Rahman, 2009). Nonetheless, the 

empirical works analysing the implications of decent rural employment and 

agricultural production efficiency are at their infant stage and this paper extend the 

empirical literature with this aspect. The aim of this paper is filling this existing 

shortfall in the literature, by shedding empirical light on the relationship between 

labour conditions (as defined by the decent work agenda) and the efficiency of 

agricultural production, taking Ethiopia and Tanzania as case studies. 

 

2. CONCEPTUALIZATION OF DECENT RURAL EMPLOYMENT 

 

ILO defines decent work as “a condition which promotes opportunities for work, freedom 

of choice, equal treatment, security of job, and dignity for both men and women” (ILO, 

1999, p.3).Decent employment is a work that complies with core labour standards, 

provides a living income and reasonable working conditions, respect minimum 

occupational safety and health standards and guarantee some level of protection. Hence, 

decent work comprises fair pay levels, safe working conditions, non-discrimination, job 

security and social protection, as well as satisfaction of the worker or employee (Anker et 

al, 2002; Ghai, 2002; Buchanan, 2006). With the aim of addressing all these dimensions, 

ILO developed the “Decent Work Agenda” with four core pillars: (i) employment 

creation and enterprise development (ii) social protection (iii) standards and rights at 

work, and (iv) governance and social dialogue. However, the multi-dimensional 

nature of decent work, and thus of decent rural employment, poses many challenges 

with regards to its measurement (Anker et al., 2002) and studies opt to develop 

contextual definitions for the concept. For example, Pollin et al. (2007) in a study in 

Kenya translate decent work into empirical terms as “a work situation with a return 

that enables the worker and his/her family to live above the defined poverty line”.  
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Ghai (2002) highlighted that it difficult to find a unique and best indicator for decent 

employment, and an index of combination of some indicators could rather be robust.  

 

For this study, we have focused on pillar one related to the availability of employment 

opportunities (indicators are employment to total workforce ratio16), pillar two related 

to social protection (the indicators used are cash and food transfers and payment on 

productive safety net program and food for work) and pillar three, which is related to 

standards and rights to work (child labor2 ratio and precarious employment to total 

agricultural labor17) adapted as household level indicator to explore the causal 

relationship of decent rural employment with agricultural production efficiency. 

 

3.  DATA, EMPIRICAL MODEL AND DESCRIPTIVE RESULTS 

 

We use the 2011 round of cross-section data of Living Standards Measurement study-

Integrated Surveys on Agriculture (LSMS-ISA) of the Development Research Group 

of the World Bank in Ethiopia and Tanzania. The two countries agriculture is seen as 

a representative of many sub-Saharan African countries, as it is predominantly small 

scale, subsistence oriented and largely crop-livestock mixed production system. After 

taking out those which can’t fit to the estimation procedure, 1151 observations in 

Ethiopia and 931 observations in Tanzania are used in this paper. 

 

The total crop harvest (all crop production activity) and annual livestock production 

(livestock products) aggregated with its value in Birr in Ethiopia and Shilling in Tanzania 

are outputs in the mixed crop-livestock production system, and are considered in the 

production unction.  Cultivated land per household (in square meters), family labour (as 

adult equivalent) and the intermediate input expenditure in local currency Biss and in 

shilling in Ethiopia and Tanzania respectively) are the common inputs in the production 

process and are used as explanatory sets in the estimation process. 

 

 

 

 

 

                                                           
16 Employment to population ratio was measured in 7 days (week basis), after controlling those who 

went for schooling, ill and physically incapable. It is the ratio of self-employed, part-time, casual or 

seasonal work on farm/off/ or non-farm to the total labor physically ready for work, considered as type 

of work should be abolished in the social protection pillar of decent rural employment  

 
17 The proportion of precarious (seasonal or casual employment by the total employment for 

agricultural activities in the household) to total employment used in agricultural production by the 

household the mixed crop-livestock production system, and are considered in the production function. 

Cultivated land per household (in square meters), family labor (as adult equivalent), and the 

intermediate input expenditure (in local currency Birr and Shilling in Ethiopia and Tanzania 

respectively) are the common inputs in the production process and are used as explanatory sets in the 

estimation process. 
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Table 1 Descriptive statistics of the sample 

Variables 

Units Ethiopia (N=1346) Tanzania (N=931) 

 Mean Std. dev. Mean Std. dev. 

Age of the Household head Years 44.19 14.20 47.58 14.32 

Age dependency ratio % 1.25 0.91 1.14 0.82 

Land Hectares 1.21 1.93 3.34 5.19 

Cost of intermediate inputs Monetary 463.21 812.03 1.41e+05 2.66e+05 

Labour adult equi 122.54 150.95 164.36 156.72 

Value of crop harvest Monetary 7989.74 16169.94 4.58e+06 1.05e+08 

Value of livestock Monetary 3068.23 8909.06 1.45e+06 1.56e+07 

Livestock TLU 5.82 4.68 1.84 6.56 

Concentration index Index 1.58 0.55 1.06 0.56 

Share of govern. transfer to 

income % 0.98 12.56 0.34 1.11 

Share of informal transfers to 

income % 6.32 80.21 - - 

Employment to workforce ratio % 0.80 0.25 0.81 0.26 

Precarious employment ratio % 0.07 0.17 0.09 0.17 

Women labour ratio % 0.14 0.27 0.48 0.22 

Child labour ratio % - - 0.06 0.12 

Distance to major road kilometer 18.43 18.91 14.81 23.05 

Annual precipitation mm 942.39 373.38 1061.16 221.02 

Wettest quarter precipitation mm 613.93 240.51 570.45 128.08 

Value of crop harvest Monetary 7989.74 16169.94 4.58e+06 1.05e+08 

 

The role of decent rural employment in agricultural production efficiency is here 

examined in the context of small-scale farming, characterized by multiple crop and 

livestock production. Hence, a multi-output, multi-input production technology 

specification is required. The Stochastic Distance Function approach has a number of 

advantages over the deterministic approach as it can better differentiate noise (e.g. 

weather variation, measurement error etc. which are relatively common in agriculture 

and in rural labor data) from technical inefficiency effects, can be used for multi-

output case which is quite common in sub-Saharan Africa and thus enables single-step 

efficiency estimation (Kumbhakar and Lovell, 2000; Coelli et al., 2005; Newman and 

Matthews, 2006; Rahman, 2009). Distance function can be represented in a 

mathematical model with the classic stochastic specification of input-output 

relationship: 
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− ln𝑦𝑀𝑖= 𝑙𝑛f(𝑦⁄𝑦𝑀, x, β) + 𝑣𝑖+ 𝑢𝑖      (1) 

 

With the distributional assumption of Aigner et al. (1977) for the two error 

components, v and u, and a follow-up application of maximum likelihood technique, 

we can single out the efficiency estimates. They assume the error term (v) is iid N(0, 

δv
2) - independently and identically distributed with mean zero and standard deviation 

δ2. According to Battese and Coelli (1995), with a more generalized assumption of 

truncated normal distribution, u are iid N+(µ, δu
2) – independently and identically 

distributed half normal random variables with a scale parameter δu
2. Finally, technical 

efficiency of farm households in the production of mixed outputs will be calculated 

as: 

 

𝜇𝑖 = 𝛼0 + ∑ 𝛼𝑛 𝑍𝑛𝑖 + 𝜀𝑖        (2) 

 

Where µi is the conditional mean of ui from the first estimation procedure, Zi´s are 

vectors household parameters to explain the inefficiency parameter, is the statistical 

noise, and α´s are the unknowns will be estimated in the procedure. Region, age and 

sex of the household head, age dependency ratio, livestock holding in TLU, access to 

advisory service, diversification index, distance to the nearest market and decent rural 

employment indicators4 are used in the estimation to explain technical efficiency of 

the households in use of inputs the production process),  is the statistical noise, and 

α’s are the unknowns will be estimated in the procedure. The indicator used to explore 

the effect of specialization in production activities on the overall technical efficiency 

of farms, referred as concentration index in literatures, is specified by the Ogive 

index. This index was developed by Ali et al. (1991) and measures the deviations 

from full diversifications (equal distribution of output shares) among production 

activities (Coelli and Fleming, 2004). 

 

       (3) 

 

Where N is the total production activities and Xn is the share of the income from 

production activities (crop, livestock production and off and non-farm activities). 

 

4.  RESULT AND DISCUSSIONS 

 

The outputs of the maximum likelihood (ML) result of the Output Oriented Distance 

Frontier estimation technique are presented in Table 2. A likelihood ratio test has been 

applied comparing commonly used specifications. The more restrictive Cobb-Douglas 

specification was rejected. The residuals of our estimation results are negatively 

skewed5 and likelihood ratio test rejects the null hypothesis of absence of inefficiency 

component. Hence, the technical inefficiency component is a statistically significant 

addition to the model (Coelli and Fleming, 2004). 
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Table 2 Maximum likelihood estimate of translog specification 

Variables 

Ethiopia Tanzania  

Coeff. (std.err) z Coeff. (std.err) z 

lnValue of total crop harvest     

ln land -0.16 (0.03) -4.62*** -0.30 (0.03) -9.50*** 

lnCost of intermediate inputs -0.11 (0.02) -4.65*** -0.15 (0.02) -8.49*** 

lnLabor -0.11 (0.02) -3.99*** -0.34 (0.04) -8.77*** 

lnLivestock per crop 0.11 (0.01) 8.99*** 0.17 (0.02) 11.07*** 

(lnland)2 -0.05 (0.02) -2.70*** 0.01 (0.01) 0.29 

(lncostintermediateinputs)2 -0.01 (0.00) -1.83* -0.03 (0.00) 3.06*** 

(lnlabor)2 0.00 (0.02) 0.11 0.01 (0.02) 0.39 

lnlandlncostinput -0.03 (0.02) -1.23 -0.03 (0.02) -1.97** 

lnlandlnlabor -0.03 (0.03) -0.84 -0.03 (0.03) -0.98 

lncostsinputlnlabor 0.01 (0.02) 0.65 0.02 (0.02) 0.95 

Lnlandlivestock ratio -0.01 (0.01) -0.67 -0.00 (0.01) -0.05 

Lncostinputlivestock ratio -0.01 (0.01) -0.65 -0.01 (0.01) -0.69 

Lnlaborlivestock ratio 0.03 (0.01) 2.80*** -0.04 (0.02) -2.31** 

_cons 0.39 (0.07) 5.82*** 0.34 (0.10) 3.19*** 

sigma_v 0.44 (0.03)  0.69 (0.04)  

lambda 2.65 (0.09)  1.25 (0.12)  

Log likelihood -1277.58  -1114.38  

Wald chi2 (12) 265.76  611.89  

Prob > chi2 0.00  0.00  

N 1151  931  

Note: *, **, and *** represents 10, 5, and 1% level of significance 

The negative of the sum of the input elasticity (coefficients) in the model, 0.54 for 

Ethiopia and 0.90 for Tanzania respectively, reveals the presence of decreasing returns to 

scale (DRTS) in agricultural production. Chavas et al (2005) in smallholder farms in 

Africa, Gonzalez and Lopez (2007) and Solis et al (2009) in South America have found 

DRTS in multi-input and output estimation procedure. These authors have argued that 

this sub-optimality can arise from the use of some of the inputs in the production process 

(such as surplus labor) beyond the optimal level. Anriquez and Daidone (2008) on the 

other hand found increasing returns to scale (IRTS) in Ghana, and they interpreted the 

result as an indication of the existence of imperfect markets, where farmers lack 

flexibility of allocating resources to alternative production activities. In sub-Saharan 

Africa, factor market are less developed and weakly functional and hence they pose limits 

to the flexibility that farm operators have for resource allocation (Chavas et al, 2005; 

Anriquez and Daidone, 2008; Barett et al, 2008). 
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We do find a wide variation in the technical efficiency level of smallholder farmers in 

Ethiopia and Tanzania, with mean efficiency estimate of about 55% and 68%, 

respectively. This finding is in line with technical efficiency scores estimated by 

many empirical researches in the developing world (69.4% for Bangladesh by Coelli 

et al., 2002; 78% in Central America by Solis et al., 2009; or 78% in Papua New 

Guinea by Coelli and Fleming, 2004) and also in sub-Saharan Africa (Thirtle et al., 

2003; Alene and Zeller, 2005. For instance, Thirtle et al. (2003) found a technical 

efficiency rage from 48% for non-adopters of Bt Cotton with late rains to 88% for  

 

Table 3: Determinants of inefficiency 

  

Variables  

Ethiopia Tanzania 

Coeff. (std.err) z Coeff. 

(std.err) 

z 

Regions6  ***  *** 

Annual precipitation 0.00 (0.01) 0.33 0.00 (0.00) 0.12 

Precipitation of wettest quarter -0.00 (0.01) -0.01 0.00 (0.00) 0.26 

Sex of the household head -0.34 (0.23) -1.44 -0.77 (0.57) -1.33 

Age of the household head 0.00 (0.01) 0.09 -0.01 (0.01) 0.43 

Household head literacy -0.42 (0.12) -3.34* -0.13 (0.07) -1.66* 

Age dependency ratio -0.03 (0.07) -0.53 -0.14 (0.14) -1.02 

Livestock 0.06 (0.02) 3.21*** 0.02 (0.02) 0.95 

Concentration index 0.62 (0.13) 4.49*** -0.25 (0.19) -1.31 

Share of government transfer to income -5.00 (2.47) -2.02** -66.29 (25.83) -2.57*** 

Share of informal transfers to income -0.69 (0.50) -1.38   

Advisory service -0.01 (0.14) -0.10 -0.07 (0.21) -0.34 

Access to credit -0.36 (0.14) -2.47** -0.36 (0.73) -0.49 

Distance to the major road 0.01 (0.00) 1.69* 0.01 (0.00) 2.04** 

Employment to workforce ratio -0.78 (0.23) -3.30*** -0.15 (0.42) -0.36 

Precarious employment ratio 2.08 (0.49) 5.07*** 2.74 (0.64) 4.29*** 

Women to total labour ratio 0.19 (0.30) 0.63 0.28 (0.59) 0.49 

Child labour ratio   2.42 (0.98) 2.46** 

_cons 0.20 (0.54) 0.37 1.47 (1.11) 1.32 

N 1151  931  

adopters in good rainfall pattern in South Africa. Our results indicate that there is 

potential to improve the farms’ technical efficiency with the available resources and 

technology. 
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We do find evidence that most of the decent rural employment indicators influence the 

production efficiency of smallholder farmers.  In the case of Ethiopia, employment to 

family available for work ratio has positively contributed to the household production 

efficiency. Rao et al. (2004) have found similar results in their study of productivity and 

productive employment relationship from a macro perspective using data from 111 

countries. In both countries, transfers received from social protection programs 

significantly contribute to improve agricultural efficiency.  This is in line with existing 

evidence around the positive impacts of public in kind and cash transfers to rural 

households in sub-Saharan Africa (Gilligan, 2008; Covarrubias et al., 2012; Hoddinott 

et al., 2012). Such positive effects could be explained in two ways: either the cash 

transfer is used for agricultural investments or otherwise the transfer is used for 

consumption smoothing which in turn improves the production capacity of farm 

households (see also Asfaw et al., 2014; Boone et al., 2013). 

 

We verified the idea that precarious employment suppresses technical efficiency in 

both countries. In Tanzania, child labour contributes to lower efficiency in 

agricultural production. In recent times, it is widely acknowledged that child labour is 

the cause and consequence of poverty (Basu and Tzannatos, 2003; Mwamadi and 

Seiffert, 2012). In an overall low productivity setting, these low paid and precarious 

forms of employment could be detrimental to the overall agricultural efficiency. This 

could be due to limited incentives for investing in more capital intensive technology 

or in acquiring skills specific to a given farm or farming practice. Given the inherent 

labour characteristics of small-scale agriculture in sub-Saharan Africa (e.g., labour 

intensive technologies, farms operated by household members), employment options 

are largely limited to peak seasons, and are often casual. 

 

Literate household heads are more likely to be technically efficient in agricultural 

production than the illiterate counterparts. Access to credit in Ethiopia contributes to 

the production efficiency of farm households. In Ethiopia, we do find that higher 

household concentration or specialization is associated with greater inefficiency in 

agricultural production. In addition, the larger the flock size of the household, the 

lesser the family can monitor the operation of the farm that in turn lead to lower 

efficiency levels Coelli and Fleming (2004) and Rahman (2009) found out that the 

concentration of output shares significantly explains inefficiency. Coelli and Fleming 

(2004) argued that the benefits that smallholder farmers could realize through 

diversification in production outweigh the benefits from specialization. Conversely, 

Mugera and Langemeier (2011) in a study on diversification in the USA found that 

crop farms were more technically efficient than diversified farms. Furthermore, for 

those farms with already some level of on-farm diversification, increasing the scale of 

operations could lead to lower efficiency levels. 

 

 

 

 



166 | P a g e  
 

5.  CONCLUDING REMARKS AND POLICY IMPLICATIONS 

 

The paper has analyzed whether there is an empirical relationship between decent 

rural employment and efficiency in agricultural production. The relationship has been 

verified, and the empirical findings show a significant relationship, as captured by a 

set of decent rural employment indicators (i.e., employment to workforce available 

ratio, proportion of precarious employment to the total employment available, 

payments from productive safety net and food for work) and technical efficiency of 

farms. This proves the importance of creating and expanding productive jobs for 

farmers and their working-age family members in rural areas and would call for 

interventions in terms of the introduction of special skill development programs as 

well as private and public incentives and interventions to motivate this labor force 

through a payment or social protection system that supports its livelihood.  

 

Our empirical analysis in Ethiopia and Tanzania finds that there is a room for 

improving farm efficiency with the given technology and available resources. In 

addition, evidence seems to indicate that there are significant technical efficiency 

differentials across regions. Hence, a strategy directed towards improving the capacity 

of farmers will have an impact in the efficiency level of farms and in so doing policy 

interventions will need to account for the diversity of the farm units and regions or 

rural contexts. 
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Assessing Ethiopia’s Market Potential in the new IGAD FTA 

Initiative 
 

Zelalem YOHANNES18      

 

ABSTRACT 

 

The study investigates Ethiopia’s market potential in the new IGAD FTA initiative to 

be established by 2017. It is based on an “out-of-sample” benchmarking approach. 

First, gravity model variables are estimated for more integrated REC in this case 

COMESA FTA, then the result of these estimated coefficients are used to estimate the 

export potential of Ethiopia with IGAD members. Accordingly, the empirical results 

demonstrate the fact that Ethiopia’s current values of export with Djibouti and Sudan 

was significantly exhausted in terms of market opportunities. These empirical results 

could be partly explained by the already existence of a FTA agreement between 

Ethiopia and Sudan since 2002 alongside the existence of advanced bilateral 

diplomatic and trade relations with Djibouti. The implications of these empirical 

results portray the significance of trade liberalization and its likely influence on trade 

potentiality within intra and inter-regional trade when favorable trade conditions are 

met. The case of Ethiopia’s huge market expansion potential with Kenya and Uganda 

can facilitate policy makers towards either or not decisions of joining the proposed 

FTA by 2017. However, 96 percent of Ethiopia’s export item to IGAD countries are 

food and live animals in 2012. 

 

Keywords: Regional integration, export potential, IGAD, COMESA, FTA 

 

 

1.  INTRODUCTION 

 

Regionalism is a process in which the surrounding countries agreed to strengthen their 

economies by forming some form of "regional integration". The ever-growing number 

of regional trade agreements (RTAs) and preferential trade arrangements (PTAs) are 

prominent feature of today’s world economy. According to World Trade Organization 

(WTO), RTAs are defined as reciprocal trade agreements between two or more 

trading partners (WTO, 2014). Recently, about 585 RTAs notification (counting 

goods, services and accessions separately) was made to the General Agreements on 

Tariff and Trade (GATT)/WTO. Of these notifications, 379 RTAs were in force. 

Today they are responsible for the majority of world trade (Ibid). 

 

Formations of PTAs are allowed under the WTO rule by considering them as 

stepping-stone to the wider objective of WTO multilateral trade liberalization. Article 
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XXIV of the GATT and Article V of the General Agreement on Trade in Services 

(GATS) allow the formation PTAs. However, the provisions of the GATT regarding 

RTAs require that they should not result in higher barriers to trade with third parties. 

The proponents of regionalism defend the proliferation of PTAs as a solution for the 

tedious and extended negotiation processes in the Multilateral Trading System (MTS). 

Though PTAs are the second best policy, they believe that regional integration is 

more realistic than the MTS in reaping the benefit of trade liberalization and increase 

their bargaining and negotiation power in complex MTS. 

 

Regional Integration in Africa has a long history starting with establishment of the 

South African Customs Union (SACU) in 1910. Currently, there are about 14 

Regional Economic Communities (RECs) in Africa. However, the African Union 

(AU) recognises eight RECs, which consist mainly of trade blocs and in some cases 

involve some political cooperation (AU, 2009). Most of these regional blocs in Africa 

are characterized by their small size and overlapping membership. All these RECs are 

considered as the 'pillars' of the African Economic Community (AEC). The RECs are 

moving towards implementing the Abuja Treaty despite their different level of 

integration status (Ibid). Today, there is no country in Africa, which is not a member 

of at least one REC. 

 

Ethiopia is currently engaged in a number of international trade related negotiations, 

which will have a far-reaching implication on Ethiopian economy (Derk, 2010). 

These include multilateral trade negotiation of joining the WTO, inter-regional 

negotiation on Economic Partnership Agreement (EPA) with the European Union 

(EU) under Eastern and Southern African (ESA) bloc. Regionally studies, including 

this are under way on the potential implication of the establishment of economic 

integration among members of the Inter-Governmental Authority for Development 

(IGAD) and the Common Market of Eastern and Southern Africa’s (COMESA) Free 

Trade Area (FTA), which might be superseded by a Tripartite FTA (TFTA). At the 

continental level, Ethiopia has signed and ratified the Abuja Treaty, which has a 

vision of establishing an AEC among the continent’s 54 countries. The Treaty 

underlines the importance of setting up the AEC through the coordination, 

harmonization, and progressive integration of the activities of RECs (AU, 2012). 

 

The general objective of the study is to assess Ethiopia’s export potential vis-a-vis 

IGAD member states, using “out-of-sample” benchmarking approach based on the 

performance of intra-COMESA export for purposely selected COMESA members on 

the basis of similarities with IGAD member states. It is very useful to assess the 

prospect of IGAD for further trade integration and draw some policies that can help 

Ethiopian policy makers to push the process of the integration forward so as to 

achieve more economic cooperation. 
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The specific objectives of the study are: 

 

(1)To identify the determinants of intra-COMESA export for selected COMESA 

members vis-à-vis augmented gravity model variables (GDP, population, distance, 

common border, common language, land lockedness, and bilateral real exchange rate) 

 

(2)To investigate Ethiopia’s export potential in the new IGAD FTA initiative by 

benchmarking COMESA trade integration. 

In order to address the specific objectives, the paper advances the following two 

questions: 

 

(1)What are the determinants of intra-COMESA export vis-à-vis augmented gravity 

model variables (GDP, population, distance, common border, common language, 

landlocked ness, and bilateral real exchange rate)? 

 

(2)How much export could be achieved by Ethiopia with IGAD member states if their 

trade elasticity with respect to economic and geographic variables were similar to 

those achieved in intra-COMESA export? 

 

The importance of this study is that it provides a quantified assessment of the possible 

likely impact of the proposed FTA in the context of Ethiopia through trade (export) 

potential prediction within IGAD member states. In addition, unlike the previous 

studies on measuring trade potential, this study applied “out-of-sample” 

benchmarking approach, which did not used before to analyze the trade potential of 

intra- IGAD export. To the best of the research’s knowledge this method of projecting 

potential export is only used by Ebaidalla M. & Abdelrahim Y. (2013) in the context 

of African regional integration. In addition, it provides a basis for formulating polices 

that seek to deepen the IGAD regional integration. In this regard, the country has 

shortage of literatures and our analysis of the potential of Ethiopia’s export would be 

crucial and justified. 

 

2.   CONCEPTUAL BACKGROUND 

 

2.1. Regional Integration 

The process of trade regionalism today goes beyond geographical and diplomatic ties 

strengthening economic relation. This explains the ever-growing number of RTAs and 

PTAs in recent political economy. Holistically, RTAs involve a harmonization 

process of policies in the areas of trade and investment, infrastructural development, 

monetary and fiscal policies, and other range of cooperation between countries within 

a given geographical area with an overall objective of ensuring stability, sustainable 

economic growth and development within that particular region (Chandran, 2009). 
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Following the commonly used broad-spectrum approach to regional integration, 

establishing a Preferential Trade Area/Agreement (PTA) appears first amongst the 

several steps projected towards attaining political, social and economic integration. 

PTAs offer tariff preferences on a selected list of products to a limited number of 

parties compliant to these agreements on a reciprocal basis. Within FTA, trade 

barriers among members are gradually/completely dismantled and the assurance of 

free movement of goods and services are targeted as attainable goals. At a later stage 

of a CU, member countries agree to harmonize national and regional custom laws 

towards applying a Common External Tariff (CET) on goods imported from outside 

the CU. At this later stage of integration, the existence of a CM, in addition to CU 

requirements, there is existence of free mobility of factors of production such as labor, 

capital, and technology among the member states.  

 

With chances of better allocation of resources, the establishment of CM naturally led 

to maximization of benefits between member states. Realizing an Economic Union 

(EU) is the highest stage of economic integration through which member states agree 

to harmonize their monetary, fiscal and other economic policies. The obvious 

implication of this advanced stage of integration is the complete/partial surrender of 

state sovereignty between members towards a harmonization of economic policies. 

 

Over and above the main motives of establishing RTA towards improving trade 

performance between member countries, there are other contextual reasons 

(geopolitical, social, cultural, security) that motivate countries towards joining RTAs. 

These motives can be broadly summarized into two categories; economic and non-

economic. These divergent motives from egotistical national search for augmented 

bargaining power in multilateral platforms, guarantying market access for its domestic 

producers, to linking strategically with other countries for ease of port transiting like 

the case of landlocked countries, to pushing domestic agendas at foreign trade 

negotiation tables, or assuring peace and security within regional proximities, all these 

motives melt down towards deeper integration within and across regions. 

 

 Viner (1950) was amongst the early economists who firstly established the effects of 

‘trade creation and ‘trade diversion’ by analyzing the real income effect of 

membership into CU (Chandran, 2009). According to Vinerian trade economics, trade 

exchanges between nations can be considered trade creating only when the 

replacement of less efficient producers in the region by other more efficient producers 

within the region resulting to increases in regional consumption. Trade creation 

increases welfare of member nations therefore leading to specialization in products 

with relative comparative advantages.  

 

On the other hand, trade diversion contrary to trade creation with a replacement of 

more efficient producers within the region with less efficient producers outside the 

region. This situation often worsens regional allocation of resources as production is 

shifted away from comparative advantageous member states. Generally, RTAs could 
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either be trade creating or diverting depending on the region’s member state 

individual potentiality towards competitive markets. Therefore, the static effects of 

trade creation or diversion are essential variables for estimating the costs and benefits 

of joining RTAs in the pursuit for deeper regional integration. 

 

With the consideration of static effect analysis, resource allocation within regions at 

specific time periods factor in the effects of price changes, whereas dynamic effect 

analysis are founded on the premise of variations in time, diversification, efficiency, 

spillover effect, economies of scale, investment and growth. It is the effects of a 

dynamic nature of trade that provides most convincing arguments in support of 

integrating economies (Yang and Gupta, 2005). 

 

“Spaghetti bowl regionalism” (first used by Jagdish Bhagwati) described the 

complexity of applying multiple trade rules by members as a result of a proliferation 

of FTAs with different Rules of Origin (RoO) with diverse membership between 

members. The difficulties of countries member to more than one arrangement of this 

kind may have to administer different rules for each of them. A good example from 

Africa’s experience on RTAs could be cited below where currently every African 

country is member of at least one REC. From the 54 African countries, 25 of them 

belong to 2 RECs, 17 of which are members of 3 and 6 countries are member of 4 

RECs. This reflects the obvious fact of overlapping membership harnessing Africa’s 

integration process (Edris, 2013). 

 

2.2 IGAD FTA Initiative 

IGAD was established in 1986 with the objective of addressing the natural and human 

made challenges of the member states, such as, drought, peace and security (IGAD, 

2009). Currently, the region comprises eight East African states, namely; Djibouti 

(founding member), Eritrea (joined 1993), Ethiopia (founding member), Kenya 

(founding member), Somalia (founding member), South Sudan (joined in 2011), 

Sudan (founding member) and Uganda (founding member). 

 

In 2008 IGAD members agreed to strengthen IGAD’s structure and functioning to 

more effectively implement its mandate on regional integration (Ibid). The major 

aspect of the proposed integration has economic nature. The success that has been 

achieved in the implementation of different regional projects create enabling 

environment for economic integration to proceed. Among others, the integration 

includes establishment of a PTA, from which could emerge a FTA, CU and CM in the 

medium to long term (Derk, 2010). 

 

Apart from Somalia, all IGAD members are equally COMESA members with variant 

levels of commitments. Sudan, Kenya, and Djibouti are members of COMESA FTA. 

Eritrea and Uganda have reduced tariff by 80 percent whilst Ethiopia is succumbing 

to only 10 per cent of tariff reduction. Kenya and Uganda have agreed to the 

COMESA CET while the rest have not. Even though the COMESA CU is still under 
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review and preparation, none of the IGAD member states have acceded to it. IGAD 

member states have been fragmentally negotiating EPAs with the EU at different 

national positions except Somalia.  

 

Kenya and Uganda who are members of the EAC have signed the EPA. In 2001, 

Ethiopia and Sudan went ahead to signing bilateral FTA between both parties on 

elimination of tariff and non-tariff barriers on trade in goods, alongside the inclusion 

of transport, energy connectivity, fiber optic connectivity, port utilization and etc. 

(Abebe, 2012). Similarly, Ethiopia and Djibouti also have a similar arrangement more 

or less looking like a FTA in goods with the exception for few sensitive products. 

Therefore, it can be said that, they have more than a free trade area arrangement in 

place. (Abdella, 2011). 

 

East African Countries have started liberalizing trade in the early 1990’s with 

Structural Adjustment Program (SAP) of the World Bank and International Monetary 

Fund (IMF). Trade openness and export orientation as the core of their trade policy 

and initiated unilateral and multilateral trade liberalization resulting in high 

productivity, efficiency and competitiveness. According to the 2009 (MFN tariff only) 

Overall Trade Restrictiveness Index (OTRI), tariff barriers are highest in Sudan, 

Uganda and Ethiopia and lowest in Eritrea. As judged by the 2009 Market Access 

OTRI (tariff only but including preferential rates), Uganda exports faced highest tariff 

barrier in their destination and Eretria faces lowest tariff barrier in the destination 

market among the IGAD countries. Of the 184 countries ranked on the basis of ease 

of doing business by the World Bank, Kenya topped the list and of course the only 

country to register a rank of below 100 within IGAD countries.  

 

On the other hand, the remaining countries registered very low rank on this criterion, 

such as, Eritrea (175), Djibouti (163), Sudan (154), Uganda (112), and Ethiopia 

(107).Uganda topped in the Logistics Performance Index among the IGAD countries 

followed by Kenya, Ethiopia and Djibouti. The LPI is showing there is not much 

difference in the infrastructural development among IGAD countries. In 2009, the real 

growth in total trade of goods and services were highest in Djibouti (11.18 percent) 

followed by Ethiopia (3.7 percent), Uganda (2.9 percent) and Kenya (2.1 percent). 

 

 

 

 

 

 

 

 

 

 

 



176 | P a g e  
 

Table 1: Trade indicators of IGAD countries 2005-‐09 latest 

Indicators Trade Policy External 

Environment 

Institutional 

Environment  

Trade 

Facilitation  

Trade 

Outcome 

Country (MFN applied 

tariff) – All 

(Applied tariff 

incl. prefs.) – 

All Goods 

Doing Business 

Rank (1 to 184) 

LPI Overall (1 

to 5) 

Real growth in 

total trade 

(g+s,%) 

Year 2006-09 Latest 2006-09 Latest 2006-09 Latest 2006-09 Latest 2006-09 Latest 

Eritrea 5.8 0.89 175 1.7 1.8 

Kenya 8.21 3.89 95 2.59 2.1 

Ethiopia 13.02 1.78 107 2.41 3.7 

Uganda 14.63 6.28 112 2/82 2.9 

Sudan 16.1 1.03 154 2.21 - 

Somalia - - - 1.34 - 

Djibouti - - 163 2.39 11.18 

Source: World Trade Indicator, 2009 database [TRI=Trade Restrictiveness Index] 

 

2.3. Ethiopia’s Trade with IGAD Countries 

Ethiopia's trade with IGAD countries has increased remarkably in absolute term 

though the trend is somehow fluctuating. In the year 2012, Ethiopia’s export to 

IGAD's Countries was 576 million US Dollars (0.2 percent of the country’s total 

export) and import was 201 million US Dollars (0.02 percent of country’s total 

import), this figure reveals the fact that although Ethio-IGAD trade has increased in 

absolute term, the share is insignificant in relative term vis-à-vis country’s total export 

and total import. Similarly, the total trade that was 152 million in 2001(0.07 percent) 

rose to 777 million in 2012(0.05 percent). By the same token, although trade with 

IGAD increased in absolute term, it share decreased from the 2001 level in relative 

term. 

 

Figure 1: Ethiopia’s Exports, Imports, Trade Balance and Total Trade with 

IGAD's (million US) 

 
Source: UN COMTRADE and Author’s Computation 

 

Analysis of trade balance is an important indicator as to see whether the trade 

relations between Ethiopia and IGAD countries are in favor of Ethiopia or otherwise. 

Ethiopia has a surplus overall trade balance with IGAD members except 2006 in 
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which the country faced trade balance deficit. With regard to trade with individual 

country, though Ethiopia’s trade with IGAD Countries has a long history, Ethiopia’s 

hasn’t been trading with Eritrea since the 1998/99 devastating border conflict, before 

the conflict Eritrea has been an important trading partner with Ethiopia. Ethiopia’s 

trade with Somalia has been increasing and it becomes the most important trading 

partner as far as export destination is concerned. Conclusively, Ethiopia has surplus 

trade balance with IGAD members except Kenya in which Ethiopia has deficit trade 

balance throughout the study period. 

 

Figure  2:  Ethiopia’s  IGAD  import,  export  and  total  trade  share,  2001  –  

2012   

 
Source: UN COMTRADE and Author’s Computation  

The major export commodities of Ethiopia to IGAD countries based on SITC, Rev3, 1 

digit classification are Food and live animals which accounts for about 96 % of Ethio-

IGAD export and Machineries/equipment’s which takes the remaining share (4%). 

Among food and live animal, other vegetables, fresh or chilled, nes, ox, seed potatoes, 

onions and shallots, tomatoes fresh or chilled, Oranges, takes the lion share based on 

HS-8 classification (For detail in to country specific disaggregation, please see Annex 

A-5 up to A-8). 

Figure 3 Ethiopia’s Export to IGAD by Commodity, 2012 

 
 



178 | P a g e  
 

Figure 4: Ethiopia’s Import from Commodity, 2012 

 

Source: Author’s computation based on UN COMTRADE data (Using SITC, Rev3, 1 digit 

classification) 

The major import categories of Ethiopia from IGAD countries are Chemicals/products 

which accounts for about 39%, followed by miscellaneous manufarts (21%), 

manufactured goods (20%) and machinery and transport equipment’s (6%), others 

take the remaining share (15%). 

 

3.  LITERATURE REVIEW 

 

3.1.  Theoretical Review 

In the context of international trade, approximating trade potential of nations can be 

better explained as estimating the maximum possibility of trade that can occur 

between economies with open and frictionless trade possible, with a special monitor 

on the nation’s current levels of trade, transport, institutional and technological 

infrastructures (Gebreyessus, 2011). To quantity the presence or absence of trade 

potential between nations, the most commonly used approach by scholars and 

economists is the use of gravity models. Gravity models are econometric models that 

have been experimentally used for ex-post analysis in measuring international 

bilateral trade flows between two nations/regions. Its methodology requires the 

estimation of the model’s parameters/variables, and can be used to forecast future 

estimable values. The gravity model of trade is premised on the concept of measuring 

overall trade volumes between two countries based on their differences in economic 

size and the distance between two countries (Armstrong, 2007). 

 

With the gravity model approach, there are two most commonly used approaches by 

scholars in previous studies towards examining the flow of trade and predict trade 

potential among economies. The first approach is the so called “out-of-sample” 

bench-marking approach, which estimates the coefficients of gravity parameters of 

more integrated economies over less integrated economies and then uses these same 

coefficients in predicting the trade potentiality between the benchmark countries and 
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those at the bottom of the integration (Egger, 2002). The difference between the 

estimated predicted value and that of the observed trade value would explain the 

unexploited trade potential of new markets or previously potential markets that could 

be exploited. The second approach, most commonly used is the “in-sample” approach 

where all integrated and integrating countries are included in the regression analysis 

and residuals estimated will represent the difference between estimated and actual 

trade values (Ibid). 

 

Whatever chosen approach, using either “in-sample” or “out-of-sample” approaches 

has variant limitations. Egger (2002) has criticized the “in-sample” approach for being 

misleading because any large systematic difference between the in-sample projection 

and the actual trade flows has often indicated problems of misspecification in the 

econometric modeling (Ibid). Besides its consistent and efficient estimation results, 

one should expect white noise residuals which do not have any more systematic 

variations. It is for this reason that in 2002, Egger proposed the use of the “out-of-

sample” approach, also known as “the autoregressive model of order one”. 

 

3.2. Empirical Review 

With the current proliferation of RTAs, most literatures assessing trade performance 

in intra-regional trade were mostly concentrated on the EU over the past years. Only 

till recently that a few of such empirical studies are being conducted in other regions 

such as Latin American, Asian countries and Africa which have grown significantly 

with their participation in global trade. Barely, a few of such studies have been 

performed on African RTAs. 

 

Alemayehu (2009) studied the nature of the potentiality for intra-Africa trade with 

prospects of advancing regional economic integration. The author used different 

methodologies including the gravity model approach where he estimated using a 

panel data of African countries vis-a-vis their major trade partners in the world for 

over a six year period (2000−2006). Accordingly, the results revealed the existence of 

potential for intra-Africa trade (about 63% weighted average for Central and Western 

Africa region, and some 60% for Eastern and Southern Africa region). The author 

however proposed that in order to realize these potentials in regional integration 

through intra-Africa trade, effort has to be made by African countries to diversify 

their narrow base of product and improve their competitiveness in global trade. 

 

Matias (2010) used a mixture of a stochastic frontier gravity approach and a 

descriptive analysis using trade complementarity indexes in assessing Africa-China 

trade potential. In his gravity model approach, the study utilized a panel data of 

Chinese exports to African countries over the period 2001–2008 and estimated using 

an in-sample stochastic gravity model. The estimated model was then used to 

calculate trade efficiency and potential of Chinese products in 52 African countries. 

According to his results, China had only realized on an average of 13% of its export 

potential to African countries such as, Seychelles, Sao Tome and Principe, Comoros, 
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Central Africa Republic, Chad, and Equatorial Guinea as less potential trading 

partners with the lowest trade efficiency. On the other hand, the export efficiency of 

China was higher (effective partnership) with countries like Benin, Liberia, Togo, 

Gambia and Djibouti. 

 

Ebaidalla and Abdelrahim (2013) used for the first time an “out-of-sample” bench-

marking approach in Africa to measure the performance of intra-COMESA trade 

integration on the basis of success of the ASEAN integration initiative. Their analysis 

used the gravity model to estimate the coefficients of intra-ASEAN trade, which are 

used as a benchmark to project the potential trade for eight COMESA member states. 

The success of COMESA trade was estimated by the ratio of potential to actual trade. 

The results pointed out that all countries of the selected sample are far from their 

potential trade level currently realized therefore implying an unfavorable performance 

of regional trade integration amongst COMESA members. The results also indicate a 

gap between potential and actual trade being increasingly decreasing over the past 10 

years. The study suggested a convergence towards improving the potential levels of 

trade over time. 

 

A very similarly study by Abdella (2011) was made in predicting Ethiopia’s trade 

potential in IGAD using augmented gravity model through “in-sampling” approach. 

Both the Fixed Effect Model (FEM) and Random Effect Model (REM) were 

estimated and tested for specification to choose between them to best model fits with 

the data available. According to the analysis, the Fixed Effect Model (FEM) was 

found to be the preferred model for the study. According to the author, Ethiopia’s 

trading potential with IGAD member states from the sample retained appeared with 

exhausted except with Uganda for the study period (2004-2008). However, the study 

recommended the importance of joining IGAD FTA as a stepping-stone for the wider 

FTAs such as the COMESA and the Tripartite FTA. 

 

Conclusively, the importance of this study is to fill the gap in trade economics 

literature for future understanding of the successes and determinants of bilateral trade 

flow within RECs in Africa in general. To distinguish from the previous studies on 

IGAD in measuring trade potential, this study uses an “out-of-sample” benchmarking 

approach as opposed to the “in-sample” approach used by Abdella in 2011. This 

approach has not been used before to analyze the potential of intra-regional trade in 

IGAD. 
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4.  METHODOLOGY 

4.1 The Gravity Model of Trade 

The gravity model of trade is derived from Newton’s gravitational law in Physics, 

which postulate that a gravitational pull between two physical bodies is directly 

proportional to their mass and inversely proportional to their distance. This theory is 

analogous to the gravity model of international trade as follows; the trade flow 

between two countries (exporter and importer) is proportional to the product of each 

country’s (economic mass) commonly measured by GDP, divided by the distance 

between the country’s respective centers of gravity (Armstrong, 2007). Therefore, 

according to Tinbergen (1962) and Poyhonen (1963) the mathematical traditional 

gravity model is expressed as: 

 

Ti j t = αGDPi 
β1

 * GDPj
β2

 / DIS i j 
β3

     (1) 

 

Even though the gravity model is formulated in the multiplicative form, most studies 

have estimated the gravity parameters using the following log-linearised form 

(Cardamone, 2009) as: 

 

Ln (Tijt) = α0+ β1lnGDPit + β2lnGDPjt – β3lnDisij + Uij   (2)  

 

Where: α0, β1, β2 and β3 are coefficients to be estimated and Uij is an error term. We 

interpret the coefficients of the estimated equation in logarithms as elasticities as 

specified in equation 2. 

 

Regarding the dependent variable, some researchers use total (or average) trade while 

others use data on exports or imports only. On the other hand, with respect to 

independent variables, the most commonly used variables are GDPs as proxy of 

countries income, in most cases GDPs of the importer and the exporter enter into the 

regression separately, this paper also takes in to consideration this approach. The 

distance between the capital cities of the trading partners is used as a proxy for 

transportation costs. Following the works of Tinbergen, Linneman (1966) augmented 

the gravity model by including population in the gravity equation as proxy of 

countries income similar to GDPs. 

 

In this paper, the econometric model draws on Nguyen‘s (2010) gravity equation with 

few modifications made to this equation based on Frankel-Stein-Wei (1995), Harris 

and Mátyás (1998) to derive a more proper specification. 

 

lnXijt = β0+ β1lnGDPit + β2lnGDPjt + β3lnPOPit + β4lnPOPjt +β5lnDISijt+ 

β6lnBRERijt+β7Borijt+ β8LandLit+β9Langijt + β10COMESAFTAijt+ Єi j t  (3) 

 

Equation (3) is an export model equation, which is going to be estimated. Where; α0, 

β1- β10 are coefficients to be estimated and Єi j is the error term. 
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In order to estimate Ethiopia’s export potential within the proposed IGAD FTA 

initiative, the analysis proceeds via two steps: first, we estimate the coefficients of a 

gravity model for intra-COMESA export, and then apply them into equations of 

export between Ethiopia and the selected members of IGAD to calculate the potential 

export based on coefficients of intra-COMESA export. The calculated predicted 

export values are compared with the actual value of Ethiopia’s intra-IGAD export. In 

doing so, three types of indicators are used to analyze whether Ethiopia has unrealized 

trade potential with IGAD member or not. 

 

The first indicator is the subtraction approach; which is the difference between model 

predicted trade values and actual trade values (Pot−Act) (Batra, 2004, Ram and 

Prasad, 2007; Rahman, 2009). A positive sign of this value indicates that a country 

has unrealized trade potential with partner country, otherwise it has exhausted the 

trade potential. 

 

The second indicator is the ratio approach; which is calculated as the ratio of model 

predicted value by the actual trade values (Pot/Act). If the ratio exceeds one, similar 

to the subtraction approach, Ethiopia has unrealized trade potential with partner 

country, otherwise it has exhausted the trade potential. 

 

The third approach is the percentage approach; which is a method of calculating the 

predicated value as a percentage of the actual trade value. This can be calculated 

through the following formula (Chandran, 2009). 

 

Trade Potential = [{(Predicted value /Actual Trade)-1} x 100]    (4) 

 

A positive value represents untapped trade potential where negative values represent 

exploited trade potential. In general, if the predicted trade value is lower than the 

actual trade value which are obtained from UNCOMTRADE/WITS, then we say 

Ethiopia has already exploited the trade potential and there is limited scope to 

substantially improve trade through the establishment of IGAD FTA. 

4.2 Why Benchmarking COMESA? 

The COMESA regional integration is selected; first, it is one of the regional 

integrations in Africa in which most of the IGAD members are also members of 

COMESA (except Somalia). Second, since COMESA integration is at a lower level of 

integration vis-à-vis other regional integration in Africa such as EAC, SADC, it will 

at least give us the minimum potential that would exists between IGAD members. 

Third, they both established as a REC with more or less similar mandate in the 

1980’s. 

 

COMESA was established in 1982 as a PTA and extended in 1994 to be one of the 

prominent regional integration in Eastern and Southern Africa. COMESA now 

represents 19 member states. The main objective of COMESA is to strengthen the 
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process of regional economic integration, which had been initiated in order to help 

member states achieve sustainable economic growth (COMESA, 2013). 

 

In 2000, the members of COMESA signed a FTA agreement, to attain sustainable 

growth of the member states, to promote joint development in all fields of economic 

activity, to cooperate in the creation of an enabling environment for foreign, cross-

border and domestic investment and in the promotion of peace, security, and stability 

among the member states in order to enhance the economic development in the region 

(Ibid). Recently, thirteen countries are members of the COMESA FTA while other 

countries trade on PTAs. In 2009, COMESA launched the CU, which is going to be 

extended to economic, and MU in the coming decade. 

 

4.3. Data Sources 

The bilateral trades between 9 COMESA countries for 18 years were considered for 

the study. This gave 72 bilateral country pairs and 1296 bilateral data points for the 

study, which was analysed in a panel data framework. 

 

Secondary data for the study was obtained from credible website of international 

organizations. The export and import data was collected from UN COMTRADE 

Online Database of World Bank/World Trade Integrated Solution (WITS) and data 

pertaining to GDP, population, and exchange rate was collected from World 

Development Indicators (WDI) of the World Bank. Bilateral distance between 

countries was taken from Jon Haveman's database and other gravity variables such as 

contiguous border, common language, are taken from CEPII database. 

 

5.  RESULT AND DISCUSSIONS 

 

5.1 Econometric Estimation Results 

 

5.1.1. The Determinants of Intra-‐COMESA Export for Sampled COMESA 

Countries 

One set of objectives of this study has been to assess factors that affect intra-

COMESA export. Having considered all the necessary econometric issues (diagnostic 

tests) as attached under appendix B and appendix D, a static econometric equation is 

estimated. In interpreting our results, we examine the levels of significance and 

coefficients of the estimations, particularly those relating to intra-COMESA export. In 

addition, other relevant model variables are interpreted. The result of the Hausman 

test (Annex D-1) shows that the Random Effect Model (REM) is more appropriate for 

the data. Therefore, the discussion is based on the static estimation. 
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Table 2: Random effect model results of the export trade equation  

Variables  Coefficients Robust standard 

error 

Z 

Exporter GDP   1.285  (0.378)  3.40  

Importer GDP   0.706  (0.307)  2.30  

Exporter population   3.137  (0.332)  9.46  

Importer population   2.32  (0.288)  8.05  

Distance   -3.604  (0.451)  -7.99  

Contingency (border sharing) 1.98  (0.639)  3.10  

Common Official language   0.819  (0.220)  3.72  

Bilateral Real Exchange Rate  0.104  (0.056)  1.84  

Landlocked ness of exporter  0.678  (1.196)  0.57  

COMESA-FTA   0.098  (0.406)  0.24  

Constant    -98.79  (5.597)  -17.65  

R squared within  0.533    

 R squared between   0.299    

R squared overall  0.509    

Number of groups   18    

Wald chi2 (15)   12201.91    

Probability > chi2   0.0000    

Source: Author’s computation from STATA 11   

 

The model has good results and its explanatory power is high and reasonable. As can 

be seen from Table 2, the within R-Squared for the static RE is 0.53 suggesting that 

more than a half(53 percent) of the variation in export flows are explained by the 

explanatory variables included in the model. In addition, the Wald chi
2
 test for panel 

model shows that the model is a good predictor (goodness of fit) with the probability 

of less than 0.01 percent. Of the basic gravity model variables, the coefficients of 

distance between trading partners, the exporter and importer GDP, both the exporter 

and importer population, are statistically significant at 1 percent level and have the 

expected signs theoretically, that means, they affect the exports of intra-COMESA for 

selected COMESA members. 

 

The coefficients of economic size variables have positive signs. Exporter’s income 

(supply side) and importer’s income (demand side) are very significant statistically at 

99 % confident interval with income elasticities 1.285 and 0.706 respectively. This 



185 | P a g e  
 

means that, a 10 percent increase in GDP for the exporter’s leads to a 12.85 percent 

increase in exports. Similarly, an increase in the GDP of the importer’s by 10 percent 

leads to 7.06 percent increase in partner’s export. This indicates that when countries 

increase their incomes they are likely to trade more. This supports the findings of 

other studies; such as, Head, 2003, Abebe, 2012, Abdella, 2011, Edris, 2013 among 

others. 

 

Similarly, the coefficients of population variables have positive signs. The exporter 

population (supply side) and the importer population (demand side) are both 

statistically significant at 99 % confident interval with population elasticities of 3.14 

and 2.32 respectively. This means that, both the exporters and importer's populations 

affect bilateral export directly. For every ten percent increase in the exporter’s 

population, other things remain unchanged; the exports increase by 31.4 percent. This 

result can be explained by the fact that exporting country with higher population can 

export more because of higher production capacity (economies of scale). By the same 

token, for every ten percent increase in importer’s population, other things remain 

unchanged, importer’s population increase by 23.2 percent. More populous countries 

can import more (excess demand) could justify this outcome. Conclusively, the 

positive and statistically significant coefficient of partner population support the 

findings of Rahman and Ara (2010), Chandran (2009), Abdella(2011), Abebe(2012) 

among others. 

 

The distance between the capital cities of trading partners is highly significant and 

negative sign supporting the theory that distance is associated with transport and 

distribution costs in international trade. This means that, as the distance between 

countries increases the amount of intra-COMESA export decreases. In other word, an 

increase in transport costs worsens intra-COMESA export performance. A negative 

relationship is what we are expecting about the effect of transport costs. As distance 

in kilometers increase by 10 percent, export reduces by 36 percent. This finding also 

supports other studies, such as Ram and Prasad, 2007, Abdella, 2011, Abebe, 2012, 

among other Trading pairs having common border and common language between 

them are expected to trade more than they could otherwise. Obviously, such 

preferences can significantly reduce the transaction costs of trade making partners to 

trade more.  

 

On the other hand, being an exporter landlocked can significantly increase the 

transaction costs of trade, making partners to trade less and hence affect trade 

adversely. The result of this model also supports this theory by giving statistically 

significant results for the two parameters with expected positive coefficients of 1.98 

and 0.819 for common border and common language respectively. This result 

supports other previous studies such as, Wannacott and Luzz, 1989, Krugman, 1993, 

Summers, 1991, Gebreyesus, 2011, and Abebe, 2012 among others. 
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On the other hand, the dummies for land lockedness, real bilateral exchange rate, and 

COMESA FTA are insignificant in the models estimated indicating that these 

parameters have no effect on intra-COMESA export. Conclusively, the overall results 

suggested by the dummies is that intra-COMESA exports are likely to reduce with 

distance, increase with proximity and increase with ability to communicate. 

 

5.1.2. Ethiopia's Export Potential with IGAD Countries 

Having estimated the gravity model of intra-COMESA trade (export), the next step is 

to estimate the model predicted export (potential export) by applying the coefficients 

of the gravity model in Table 2, to a sample of 5 IGAD countries including Ethiopia 

over the period 2001-2012. Thereafter, the potential export was compared with actual 

export in order to assess the potential of Ethiopia’s export with IGAD Member 

Countries. 

 

The model along with the estimated parameters is presented as: 

lnXijt = - 98.79 + 1.28lnGDPrit + 0.71lnGDPpjt + 3.14lnPOPrit + 2.32lnPOPpjt –

3.61lnDISijt + 1.98borijt+ 0.82Comlanijt     (5) 

 

Once the gravity model has been estimated using the estimated coefficients, we can 

generate model predicted values of Ethiopia's export to IGAD countries. The 

estimated parameters are substituted in the model and actual data of all explanatory 

variables are inserted to calculate Ethiopia's export potential. For this particular 

section, equation (5) was extensively used. Thereafter, three indicators as discussed in 

Chapter four are used to analyze whether Ethiopia has unrealized trade potential with 

IGAD member or not. The trade potential between Ethiopia and IGAD members was 

calculated for the period 2001 to 2012. These results are presented and discussed in 

the subsequent section (Table 3-Table 6). 

 

5.1.2: Ethiopia’s Export Potential with Djibouti 

Table 3: shows that Ethiopia's export potential with Djibouti is already exploited and 

the actual export exceeds model predicted export in the studied period (2001-2012). 

For example, in 2001, Ethiopia over exploited 71 million USD (99.61% of the actual 

export) which was the highest rate and in 2012, over exploited 94 million USD 

(88.89% of the actual export) was lowest rate over the study period. In general, there 

is a decreasing trend vis-à-vis export potential. This empirical result could be partly 

explained by the existence of advanced bilateral diplomatic and trade relations with 

Djibouti for long period of time. Furthermore, the implications of this empirical result 

portray the significance of trade liberalization in preferential basis and its likely 

influence on trade potentiality when favorable trade and diplomatic conditions are 

met. Therefore, the empirical result suggests the fact that there is limited scope for 

Ethiopia to substantially improve export through the establishment of IGAD FTA as 

far as Ethiopia’s market potential to Djibouti is concerned. 
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Table 3: Ethio-Djibouti model predicted export Vs actual export comparison 

(20012012) 

Year Actual 

Export  

(in 1000$) 

Predicted 

Export (in 

1000 $) 

Potential Indicators 

Predicted/ 

Actual 

Predicted-

Actual 

As a percent of 

Actual Export 

2001  71,357  275.9  0.004  (71,080.7)  -99.61  

2002  54,340  300.4  0.006  (54,040.1)  -99.45  

2003  99,415  398.2  0.004  (99,016.4)  -99.60  

2004  26,777  582.6  0.022  (26,194.1)  -97.82  

2005  52,933  893.8  0.017  (52,039.4)  -98.31  

2006  53,696  1,400.6  0.026  (52,295.3)  -97.39  

2007  59,904  2,295.2  0.038  (57,609.1)  -96.17  

2008  57,251   4,283.1    0.075    (52,967.4)  -92.52  

2009  51,570   4,595.3    0.089    (46,974.8)  -91.09  

2010  66,644   4,516.1    0.068    (62,128.4)  -93.22  

2011  75,644   6,420.9    0.085    (69,223.4)  -91.51  

2012  106,137   11,794.2    0.111    (94,342.3)  -88.89  

Source: Actual exports for 2001-2012 was taken from UNCOMTRADE Database 

5.1.3: Ethiopia’s Export Potential with Kenya 

Table 4: shows that Ethiopia's export potential with Kenya is far from its potential 

level as predicted by the model over the study period (2001-2012). For example, in 

2001 Ethiopia under-utilized 510,000USD (79 % of the actual export) was the 

smallest rate, By the same token, in2012, under-utilized 99 million USD (765% of the 

actual export) was highest rate over the study period. In general, over the study 

period, in average there was about 400% under-utilized export potential. This 

empirical result can be explained by the fact that there is no strong trade related 

agreement between Ethiopia and Kenya. Therefore, the empirical result suggests the 

fact that there is high scope for Ethiopia to substantially improve market potential 

through the establishment of IGAD FTA as far as Ethiopia and Kenya trade 

relationship is concerned. 

 

Table 4:  Ethio-Kenya model predicted export Vs actual export comparison (2001-2012) 

Year Actual 

Export  

(in 1000USD) 

Predicted 

Export (in 

1000 $) 

Potential Indicators 

Predicted/ 

Actual 

Predicted 

Actual 

As a percent of 

Actual Export 

2001  650  1,160.36  1.79  510.77  79  

2002  123  1,281.84  10.40  1,158.59  940  

2003  829  1,846.19  2.23  1,017.02  123  

2004  1,024  2,800.42  2.73  1,776.46  173  

2005  2,431  4,721.60  1.94  2,290.37  94  

2006  2,591  8,196.30  3.16  5,605.17  216  

2007  5,237  14,783.32  2.82  9,545.86  182  
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Year Actual 

Export  

(in 1000USD) 

Predicted 

Export (in 

1000 $) 

Potential Indicators 

Predicted/ 

Actual 

Predicted 

Actual 

As a percent of 

Actual Export 

2008  4,444  27,356.10  6.16  22,912.58  516  

2009  4,301  35,935.53  8.35  31,634.06  735  

2010  4,681  39,361.25  8.41  34,680.17  741  

2011  16,577  55,498.42  3.35  38,921.15  235  

2012  13,031  112,747.71  8.65  99,717.09  765  

 

5.1.4: Ethiopia’s Export Potential with Sudan 

Table 5 shows that Ethiopia's export potential with Sudan is already exploited and the 

actual export exceed potential export as predicted by the model for the majority of the 

study period except the year 2001(before the establishment of an FTA) and 

2012(because of South Sudan referendum and lack of data on export to South Sudan) 

in which the actual export is below the potential export. In this regard, the FTA 

agreement signed between Ethio-Sudan on April 2002 firmly convinced that this 

agreement has indeed fostered Ethiopia’s export to Sudan. This empirical result 

portray the significance of trade liberalization on preferential basis and its likely 

impact on trade potentiality within intra and inter-regional trade when favorable trade 

conditions, such as bilateral and/or regional FTA agreements are met. Therefore, the 

empirical result suggests the fact that there is limited scope for Ethiopia to 

substantially improve export through the establishment of IGAD FTA as far as 

Ethiopia and Sudan trade and investment relationship is concerned. 

 

Table 5: Ethio-Sudan model predicted export Vs Actual export comparison (2001-2012)   

Year Actual 
Export (in 
1000USD) 

Predicted 

Export  

(in 1000 $) 

Potential Indicators 
Predicted/Actual Predicted Actual As a percent of 

Actual Export 
2001   362  1,589  4.4  1,226.34  338.44  

2002   2,260  1,887  0.8  (373.01)  (16.50)  

2003   7,500  2,815  0.4  (4,685.22)  (62.47)  

2004   12,240  4,643  0.4  (7,597.06)  (62.07)  

2005   21,580  8,152  0.4  (13,427.61)  (62.22)  

2006   34,560  15,139  0.4  (19,420.68)  (56.19)  

2007   49,490  28,518  0.6  (20,971.97)  (42.38)  

2008   74,100  54,874  0.7  (19,225.66)  (25.95)  

2009   76,910  70,189  0.9  (6,720.93)  (8.74)  

2010   151,310  84,980  0.6  (66,329.83)  (43.84)  

2011   178,370  113,648  0.6  (64,721.96)  (36.29)  

2012   162,555  186,687  1.1  24,132.40  14.85  

Source: Actual exports for 2001-2012 was taken from UNCOMTRADE Database  
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5.1.5 Ethiopia’s Export Potential with Uganda 

Table 6: shows that Ethiopia’s actual export with Uganda is far from its potential over 

the entire study period 2001-2012. Among the IGAD members covered under this 

study, Uganda is a country in which Ethiopia has the highest untapped export 

potential. This can be explained by either unavailability of any trade related 

agreement or diplomatic relation between the country’s, moreover, Uganda is 

relatively far as far as distance and trade cost is concerned vis-à-vis other countries 

such as Djibouti and Sudan. Therefore, empirical result suggests the fact that there is 

high scope for Ethiopia to substantially improve export through the establishment of 

IGAD FTA as far as Ethiopia and Uganda are concerned. 

 

Table 6   Ethio-Uganda:  Model predicted export Vs Actual export 

comparison (2001-2012) 

     Year  

 Actual  

Export (in  

1000USD)   

Predicted  

Export (in  

1000 $  

Potential Indicators  

Predicted 

/Actual  

Potential/ 

Actual  

As a percent of 

Actual Export  

2001   1  351  350.69  349.69  34,969  

2002   1  406  406.01  405.01  40,501  

2003   1  553  552.96  551.96  55,196  

2004   174  948  5.45  774.38  445  

2005   10  1,596  162.46  1,585.90  16,146  

2006   27  2,648  96.43  2,620.96  9,543  

2007   83  4,929  59.49  4,846.23  5,849  

2008   585  9,503  16.25  8,918.40  1,525  

2009   671  13,019  19.41  12,348.04  1,841  

2010   1,932  14,763  7.64  12,830.98  664  

2011   1,079  19,995  18.54  18,916.64  1,754  

2012   639  43,233  67.68  42,593.96  6,668  

Source: Actual exports for 2001-2012 was taken from UNCOMTRADE Database 

 

 

6.  CONCLUSIONS 

 

6.1 Summary 

The general objective of the study has been to examine Ethiopia‘s market potential 

with selected IGAD countries (Djibouti, Sudan, Kenya and Uganda) in light of the 

proposed IGAD FTA initiative, which is going to be operationalized in 2017. The 

research questions were: What are the determinants of intra-COMESA trade (export) 

vis-à-vis gravity model economic and geographic variables (GDP, population, 

distance, common border, common language, BRER, COMESA FTA)? And how 

much trade could be achieved by Ethiopia with IGAD Member States if their trade 

elasticity with respect to economic and geographic variables were similar to those 

achieved in intra-COMESA trade? 
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From the descriptive analysis, Ethiopia's trade with IGAD countries has increased in 

absolute term but relatively the share is still insignificant (between 0.03%- 

0.08percent). However, IGAD region is one of the regions in which Ethiopia has a 

surplus overall trade balance vis-à-vis other regions in Africa and the rest of the 

World. Among the IGAD Members, Ethiopia has highest positive trade balance with 

Somalia; it becomes the most important trading partner for Ethiopia as far as export 

destination is concerned. Kenya is the only country in which Ethiopia has deficit trade 

balance throughout the study period. Regarding Ethiopia’s export commodity 

composition with IGAD countries, for example in 2012, about 96 percent of 

Ethiopia’s export is food and live animals, according to SITC, Rev3, 1 digit 

classification. 

 

From econometrics analysis, our results demonstrate that the gravitational attraction 

between the exporter and importer economies, population size, transport costs, border 

sharing, having common languages between countries are important factors which 

affect the intra-COMESA export. Exporter’s GDP and importer’s GDP as expected 

have a positive effect on intra-COMESA export; this means an increase in income 

means an increase in bilateral export. Similarly, both exporting and importing 

country’s population have expected positive effect on intra-COMESA export; this 

means an increase in population mean increase of the supply (production) of their 

product. The variable distance a proxy for transaction costs as expected has a negative 

influence on bilateral trade (export) flows, similarly, having common border and the 

same official language between countries increase intra-COMESA export. More 

importantly, finding of other dummy variables, land locked ness, real bilateral 

exchange rate, and COMESA FTA are insignificant in the model estimated indicating 

that these parameters have no effect on intra-COMESA export. The overall picture 

suggested by the dummies is that exports are likely to reduce with distance, increase 

with proximity, increase with ability to communicate. 

 

As far as Ethiopia’s trade (export) potential is concerned, Ethiopia's export potential 

with Djibouti and Sudan are already exploited and the actual export exceeds potential 

export. These empirical results could be partly explained by the already existence of a 

FTA agreement between Ethiopia and Sudan since 2002 alongside the existence of 

advanced bilateral diplomatic and trade relations with Djibouti. The implications of 

these empirical results portray the significance of trade liberalization and its likely 

influence on trade potentiality within intra and inter-regional trade when favorable 

trade conditions are met. However, Ethiopia has untapped market potential with 

Kenya and Uganda throughout the study period. The export potential is highest with 

Uganda followed by Kenya. 

 

Given the above empirical results, the conclusion is that IGAD FTA is indeed based 

on economic merits as far as Ethiopia is concerned, as there will be a great 

opportunity for export expansion as a result of the establishment of FTA vis-à-vis two 

of the IGAD members. Specifically, the study showed that there exist unexploited 
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export potential with Kenya and Uganda. This conclusion is somehow contradicts the 

only empirical work done by Abdella (2011) using “in-sample” approach, which 

concluded that IGAD FTA is not based on economic merits since Ethiopia has already 

exploited its trade potential with all IGAD members except Uganda. However, this 

work as well as the previous work calls for further cooperation among IGAD 

members. Furthermore, the author suggests for further research, such as, partial 

equilibrium and general equilibrium analysis in the context of IGAD in order to assess 

the trade creation, trade diversion, welfare effect as well as exploring the sector that 

will be affected if this cooperation comes in to effect in 2017 and beyond. 

 

6.2. Policy Implications 

The study based on econometric analysis highlighted the importance of having greater 

cooperation between Ethiopia and IGAD members. The results from the study shows 

IGAD FTA can indeed enhance export for Ethiopia after the formation of FTA as far 

as trade relationship with Kenya and Uganda are concerned. This implies, Ethiopia 

can enhance trade (export) potential by pushing the agenda forward; however, in the 

short run, concluding bilateral FTA with Kenya and Uganda can be a good strategy 

for Ethiopia to exhaust export potential. 

 

As Ethiopia-IGAD export is far from its potential level, policy makers in Ethiopia 

should adopt effective trade promotion measures to achieve trade (export) potential 

level. Specifically, exports diversification should be at the top of policy agenda for 

Ethiopia. Therefore, the country needs to give special attention to industrialization so 

as to diversify the narrow export base of the country. 

 

As far as IGAD cooperation is concerned, increasing intra-IGAD trade needs 

enhancing and promoting the ongoing different IGAD transport and communication 

infrastructure networks between the members to reduce transaction and transport 

costs. 

 

Integrating with IGAD countries helps Ethiopia to harmonize its policies with East 

African partners, more specifically Kenya and Uganda that are also members of EAC, 

which is necessary for a broad African Economic Community. 

 

Finally, forging strategic and critical FTAs along with broad liberalization can reduce 

any adverse impact of regionalism. Therefore, Ethiopia should accelerate the ongoing 

multilateral negotiation of joining the World Trade Organization (WTO), along with 

Free Trade Agreements to minimize the adverse impacts of the proposed IGAD FTA. 
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APPENDICES 

Appendix A: Summary Information on some of the data used in the study 

Annex A.1 General Profile of IGAD Countries, 2012 Data 

Country Total 

Land 

Area km2 

Total 

Population 

in Million 

Population 

Density 

(Persons 

per km2) 

GDP at 

Current 

Price (US$ 

billions) 

GDP per 

capita at 

current 

price 

(US$) 

Djibouti 
23,180 0.86 37 0.85 977 

Eritrea 101,000 6.13 61 3.09 200 

Ethiopia 1,000,000 91.73 92 41.61 253 

Sudan (including South) 2,376,000 37.20 16 58.77 837 

Kenya 569,140 43.18 76 40.70 595 

Uganda 199,810 36.35 182 20.03 405 

Somalia 627,340 NA NA NA NA 

IGAD 4,269,130 215.44 77 165.04 545 

Source: World Development Indicator and Author’s Computation 

 

Annex A.2 Variable name, description and sources 

Variable Name  Description  Data Source 

Exports Bilateral export (f.o.b.) between pair of 

countries is the dependent variable  

UNCOMTRADE/WITS 

(2013) 

Nominal GDP GDP is measure of economic mass of 

partners.  It is nominal for gravity model is 

an expenditure function  

World Development 

Indicators (2013) 

Landlocked  It is a dummy that takes one if the country is 

landlocked zero otherwise  

CEPII, Research & Expertise 

on the World Economy 

Adjacency It takes value 1 if the exporter and importer 

share common border zero otherwise  

CEPII, Research & Expertise 

on the World Economy 

Language  It assumes one if both the exporter and 

importer countries have common official 

language  

CEPII, Research & Expertise 

on the World Economy 

Common 

Colonizer 

It assumes one if both the export and 

importer countries have common colonizer 

CEPII, Research & Expertise 

on the World Economy 
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Variable Name  Description  Data Source 

Distance  The distance between the pair of countries 

based latitude of the capital cities  

CEPII, Research & Expertise 

on the World Economy 

Population  Population size of exporter and importer 

countries  

World Development 

Indicator (2013) 

Real Bilateral  It is the ratio of exporter’s real  Computed based on World 

 

Appendix  B:  Summary  Information  on  some  of  the  data  used  in  the  study     

 

Annex B.1:  General Profile  of  IGAD  Countries,  2012  Data   

Country Total 

Land Area 

km2 

Total 

Population 

in million 

Population 

Density 

(Persons 

per km2) 

GDP at 

Current 

Price(US$ 

billions) 

GDP Per- 

Capita at 

current 

Price(US$) 

Djibouti  23,180 0.86 37 0.85 977 

Eritrea  101,000 6.13 61 3.09 200 

Ethiopia  1,000, 91.73 92 41.61 253 

Sudan (including S.   Sudan) 2,376,000 37.20 16 58.77 837 

Kenya  569,140 43.18 76 40.70 595 

Uganda  199,810 36.35 182 20.03 405 

Somalia  627,34 NA NA NA NA 

IGAD  4,269,130 215.44 77 165.04 545 

Source: World Development Indicator and Author’s Computation  

Annex B. 2:  Variable name, description and sources   

 

Variable Name 

  

Description   Data Source   

Exports   Bilateral export (f.o.b) between 

pair of countries is the dependent 

variable   

UNCOMTRADE/WITS  

(2013)   

Nominal GDP 

  

GDP is measure of economic 

mass of partners. It is nominal for 

gravity model is an expenditure 

function.   

World Development  

Indicators (2013)   

Landlocked   It is a dummy that takes one if the 

country is landlocked zero 

otherwise   

CEPII, Research & Expertise on the 

World Economy   
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Adjacency   It takes value 1 if the exporter and 

importer share common border 

zero otherwise   

CEPII, Research & Expertise on the 

World Economy   

Language   It assumes one if both the 

exporter and importer countries 

have common official language 

  

CEPII, Research & Expertise on the 

World Economy   

Common Colonizer 

  

It assumes one if both the 

exporter and importer countries 

have common colonizer   

CEPII, Research & Expertise on the 

World Economy   

Distance   The distance between the pair of 

countries based latitude and 

longitude of the capital cities   

CEPII, Research & Expertise on the 

World Economy   

Population   Population size of exporter and 

importer countries   

World Development  

Indicators (2013)   

Real Bilateral  It is the ratio of exporter's real  Computed based on World  

Exchange Rate 

  

exchange rate to importer's real 

exchange rate   

Bank Databank (2012)   

REC Dummy   It takes one if the exporter and 
importer belong to COMESA 
FTA & zero otherwise.   

Own Computation   

 

Annex  B.3:  List  of  Partners  Considered  in  the  Study 

COMESA  

Members   

COMESA FTA 

membership year 

IGAD Members   

1 

  

Burundi   2000  1 

  

Djibouti  

2 

  

Egypt  2000  2 

  

Kenya  

3 

  

Kenya  2000  3 

  

Sudan  

4 

  

Libya  2005  4 

  

Uganda   

5 

  

Malawi  2000    

6 

  

Rwanda  2000  

7 

  

Uganda  Not yet  

8 

  

Zambia  2000  

9 

  

Zimbabwe  2000  
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Appendix B: Summary Statistics of Variables 

Annex B.1 Summary of Export Model Variables 

 

Variable  Mean Std. Dev. Min Max Observations 

Reppar -1 Overall 

between within 

36.5 20.79063 

0 

20.79063 

1 

36.5 

1 

72 

36.5 

72 

N =  1296 

n =  18 

T =  72 

Year Overall 

between within  

2003.5 5.19013 

5.338539 

0 

1995 

1995 

2003.5 

2012 

2012 

2003.5 

N =  1296 

n =  18 

T =  72 

In export Overall 

between within 

11.10708 6.614086 

1.305815 

6.491107 

0 

8.977908 

-2.503676 

21.22223 

13.61075 

22.40407 

N =  1296 

n =  18 

T =  72 

Ingdpri Overall 

between within  

22.86394 1.410682 

0.4294764 

1.347464 

20.48075 

22.37228 

20.7517 

26.29478 

23.65219 

25.66217 

N =  1296 

n =  18 

T =  72 

Ingdppj Overall 

between within  

22.86394 1.410682 

0.4294764 

1.347474 

20.48075 

22.37228 

20.7517 

26.29478 

23.65219 

25.66217 

N =  1296 

n =  18 

T =  72 

Inpopri Overall 

between within  

16.53209 0.7844775 

0.13046 

0.7741565 

15.37315 

16.31636 

15.42451 

18.20652 

16.74029 

18.14487 

N =  1296 

n =  18 

T =  72 

Inpoppj Overall 

between within  

16.53209 0.7844775 

0.13046 

0.7741565 

15.37315 

16.31636 

15.42451 

18.20652 

16.74029 

18.14487 

N =  1296 

n =  18 

T =  72 

Indisrj Overall 

between within 

7.520102 0.9022314 

0 

0.9022314 

5.19299 

7.5520102 

5.19299 

8.689966 

7.520102 

8.689699 

N =  1296 

n =  18 

T =  72 

Inbrert Overall 0 6.189502 -18.15902 18.15902 N =  1296 
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Annex B.2 Simple Correlation Matrix of Variables of Export Model Variables 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix C: Static Gravity model Estimation Results of Export Model 

Annex C-‐1: Fixed Effect Model 
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Annex C.2 Random Effect Model 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix D: Model Specification and Diagnostics test results 

Annex D.1 Hausman specification test for the Export Model 

 

 

 

 

 

 

 

 

 

 

Decision: We fail to reject the null hypothesis, since prob>Chi2=0.2068 is not less 

than 0.05, meaning the Random Effect Model is more appropriate for the data. 
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Annex D.2: Testing for random effects: Breusch-‐Pagan Lagrange multiplier 

(LM) 

 

 

 

 

 

 

Decision: Since the Prob>Chi2=0.000 is less than 0.05. Here we fail to reject the null 

hypothesis and conclude that a random effect is appropriate. This is, evidence of 

significant differences across countries, therefore we can’t run a simple OLS 

regression. 

 

Annex D.3: Tests for Heteroskedasticity 

.xttest3 

Modified Wald test for group wise heteroskedasticity 

H0: sigma(i)^2 = sigma^2 for all i in random effect regression model 

chi2 (10) = 42.77 Prob>chi2 = 0.0000 

Decision: The null is homoskedasticity (or constant variance). We reject the null 

hypothesis, since the p-‐value is less than 0.05, meaning the panels suffers from 

heteroskedasticity 

 

Annex D.4: Unit root test for the Export Model 

 

 

 

 

 

 

 

 

Decision: We reject the null hypothesis, since the p-‐value is less than 0.05, meaning 

the panels are stationary. 
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Technology Transfer in a Two Dimensional Model 
 

Fehmi BOUGUEZZI19 

 

ABSTRACT 

 

This article examines and compares patent licensing regimes in a two-dimensional 

model where two competing firms are located symmetrically on the point ends of the 

city. We assume that one of the firms has a patent process innovation that reduces the 

output unit cost and it will choose the optimal licensing policy depending on the size 

of the innovation. Consumers are uniformly distributed over the city and each one 

pays a quadratic transportation cost to move to one of the two firms. The contribution 

of this paper compared to what has been done is that this two-dimensional model is 

more realistic that the one-dimensional Hotelling or Salop models. In fact consumers 

do not generally locate on a road but in urban space. The results show, contrary to 

what was found in the one-dimensional models, that a fixed fee licensing can be 

optimal when innovation is intermediate or enough drastic and the inefficiency in 

costs of the patent holder is medium or high. 

 

Keywords : Technology transfer, Patent licensing, Fixed fee, Royalties, cost-reducing 

innovation, symmetric and asymmetric costs, two-dimensional model. 

 

JEL codes: C21, L24, O31, O32 

 

 

1. INTRODUCTION 

 

Several articles in the previous literature discussed several different models of the 

patent licensing regimes in the means of a fixed price and a per-unit royalty. Most of 

these models are based on the concept of the innovation size which is decisive in the 

choice of a licensing regime. According to Arrow (1962), an innovation is called 

drastic when it allows the firm that holds the patent to become a monopoly when it 

does not license its innovation. Wang (1998) used this concept in a famous article 

comparing fixed fee and royalty licensing regimes in a homogeneous Cournot market 

and find that a per-unit royalty licensing regime can be better than a fixed fee when 

innovation is not drastic.  

 

In another extension, Wang (2002) study optimal licensing in a differentiated market 

and found the same result. Kamien and Tauman (1984, 1986), Katz and Shapiro 

(1986), Kamien et al (1992) focused on the position of the innovative firm. They find 

that for a non drastic innovation, royalty licensing is not better than a fixed fee 

                                                           
19 University of Carthage 
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licensing or auction. Giebe and Wolfstetter (2006) study a combination of royalty and 

auction and find that when the patent holder is an outsider, this combination is better 

than a auction, better than a per-unit royalty, or a mix of royalty and auction.  

 

Sen (2002) studied a Cournot oligopoly with at least three companies where one of 

them has a process innovation. He shows that the patent holder can realize its 

monopoly profit with a royalty licensing regime. In another article, Sen (2004) shows 

for an outsider patent holder that in a Cournot competition, royalty licensing can be 

better than a combination of fixed price and auction when the number of licenses 

takes only integer values. In other articles, the authors compared the license regimes 

in a duopoly where the patent holder can be an insider or an outsider internal and 

where consumers are located on a linear city and pay a transportation cost to move to 

one of the firms. This is the case of the article of Poddar and Sinha (2004) where they 

study technology transfer in the Hotelling model where firms are located at both ends 

of the city. They find royalty licensing is optimal when innovation is not drastic. An 

extension is done with Poddar in 2011 in which the symmetric and asymmetric cases 

in the Hotelling and the Salop models are studied. The results show that a per-unit 

royalty licensing can be optimal even for a drastic innovation while a fixed fee 

licensing is never optimal.  

 

The contribution of my article here is that in reality, consumers are not always located 

on a linear city (houses along a street) but they are more likely to be concentrated in 

urban areas that can be modeled mathematically by a two-dimensional plane or a 

square city. So we try in this article to study the licensing regimes in a two-

dimensional city. One of the main resultas contradicting the previous findings in the 

one-dimensioal models is that a fixed fee licensing can be optimal when the 

ineficciency in costs of the patent holder is medium or high and the innovation size is 

intermediate or enough drastic. 

 

2.  SYMMETRIC MODEL 

 

Let’s suppose that consumers are located on a two-dimensional square city of a side 

equal to l  and two competing firms  A and B  producing an homogeneous good and 

located symmetrically on the border of the city. We suppose that firm A  is located at 

 0,0  and firm B  located at  ,0l . Firm  A holds a cost reducing innovation and 

licensing strategies are fixed fee and royalty. we suppose that consumers are 

uniformly distributed on the border and the interior of the city and pay a quadratic 

transport cost 2td  when moving to one of the firms where t  is the unit transport cost 

and d  the distance between consumer and the firm. Consumer  ji,  located in 

),( ji yx  such that lxi 0  and  .                     
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Figure 1 Model 

 

The game stages are as follows: in the first stage, firm A  decide to sell a licence or 

not to the non innovative firm and the amount of fixed fee or royalty to charge. In the 

second stage, the two firms compete in prices. 

 

The utility of consumer located at ),( yx  when buying the firm A  product is: 

 22

1= yxtpUA   

 

The utility of consumer located at ),( yx  when buying the firm B  product is: 

  22

2= yxltpUB   

 

The location of marginal consumers is x~  such that: 

tl

ppl
xUU BA

22
=~= 12   

 

Firm A  demand is: 

t

ppl
xlDA

22
=~= 12

2 
  

 

Firm B  demand is: 

 
t

ppl
lxlDB

22
=~= 12

2 
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Firms profit functions are: 

    






 


t

ppl
cpDcp AA

22
== 12

2

1111  

    






 


t

ppl
cpDcp BB

22
== 12

2

2222  

 

Maximizing profits with respect to the prices we find: 
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=
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Equilibrium prices are: 
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=
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Replacing 


1p  and 


2p  in the equilibrium profit functions, we find: 

 212

23
18

1
= cctl

t
A   and  221

23
18

1
= cctl

t
B   

 

Marginal consumers location is : 

 12
6

1

2
=~ cc

tl

l
x   

 

Demand function of the two firms A  and B  are: 

 12

2

6

1

2
= cc

t

l
DA   

 12

2

6

1

2
= cc

t

l
DB   

 

 

2.1  No licensing 

when no licensing, patent holding firm benefits alone of its cost reducing innovation 

while the non licensee uses the old technology. Denoting by 
1c  and 

2c  respectively 

the production unit costs of firm A  and firm B , we can write cc =1
 and .=2 cc  

Firm B  equilibrium price is 
3

1
= 2

2  ctlp . To make a non negative profit, firm 

B  using the old technology must sell its product at a price 


2p  verifying 
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.3<> 2

2 tlcp 
 This means that the non innovative firm make a positive profit, 

when no licensing, only when innovation is non drastic. However, when the 

innovation is drastic ( 23tl ), it leaves the market and firm A  becomes a monopoly. 

For a non drastic innovation, firms equilibrium profits are: 

 223
18

1
=  tl

t

NL

A
 and  223

18

1
=   tl

t
B

 

 

For a drastic innovation, the profits are: 

  22= ltlNL

A   and 0=

B  

 

In fact, when innovation is drastic, the patent holder A  will fix its monopoly price 

such that the consumer located far in the city will buy its product. The minimum price 

that the firm A  will fix equals the unit cost of the firm B  minus the additional 

transportation cost that this consumer will pay to move until the location of firm A  in 

stead of firm B . The monopoly price is : 2
2

2

1 =
44

5
= tlc

l
ttlcpNL 








  and the 

monopoly profit is :     222

11 == ltllcpNLNL

A    

 

2.2  Fixed fee licensing 

Non innovative firm, benefits here of the use of the new technology in exchange of a 

fixed fee F . We suppose that F  equals to the increase of firm B  profit when using 

the new technology: 
NL

B

F

BF  = . Firms A  and B  production unit costs are 

ccc == 21
. Replacing into the profit functions we find: 4

2

1
= tlF

A  and 

.
2

1
= 4tlF

B  

For a non drastic innovation ( 23< tl ), fixed fee amount is  .6
18

= 2 


tl
t

F  

Firm A  total revenue is: =F

A     242 69
18

1
= tllt

t
FF

A
 

For a drastic innovation ( 23tl ), fixed fee amount is 4

2

1
= tlF  

Firm A  total revenue is: =F

A 4= tlFF

A   

 

Lemma 1 

No licensing is better for the patent holding firm than fixed fee licensing 

independently of the innovation size.  

Proof 

For a non drastic innovation : 23< tl  
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0<
9

=
2

t

NL

A

F

A


   

 

For a drastic innovation : 23tl  

  -0<2= 22   tllNL

A

F

A  

 

2.3  Royalty licensing 

To use the new technology, the non innovative firm will pay in this section a royalty 

depending on the quantity produced and equal to  lxlr ~  where r  is the royalty rate 

fixed by the patent holding firm and  lxl ~  is the demand of firm .B  Royalty r  must 

verify ]]0,r  unless the non innovative firm will not accept to buy a license. 

Production unit costs of firms A  and B  are respectively cc =1
 and 

.=2 rcc   

 

Replacing into the equilibrium profit functions we find: 

 223
18

1
= rtl

t

r

A   and  223
18

1
= rtl

t

r

B   

 

Total revenue of the patent holding firm becomes: 
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Maximizing this total revenue with respect of r  we find: 
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Since royalty rate r  is such that <<0 r  then we distinguish between two optimal 

values: 
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Patent holding firm total revenue becomes: 
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Lemma 2 

Royalty licensing is better than no licensing when innovation is non drastic ( 23< tl ) 

while no licensing is better for a drastic innovation ( 23tl ).  

 

Proof 

If 23< tl  (non drastic innovation) 

  0>3
6

1
= 2   tl

t

NL

A

r

A
 

If 22

4

15
<<3 tltl   (innovation intense) 

   0<392
18

1
= 22   tltl

t

NL

A

r

A
 

If 2

4

15
> tl  (drastic innovation) 

.0<
16

49
= 22 -








  tllNL

A

r

A  

 

2.4  Fee versus royalty licensing 

According to the previous two sections, patent holding firm total revenue when 

licensing under a fixed fee and under a royalty are: 
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Those total revenues can be gathered in the following table: 
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Lemma 3 

Royalty licensing is always better than fixed fee licensing independently of the 

innovation size (drastic or non drastic).  

Proof 

If 23< tl ,   0>9
18

= 2 


 tl
t

F

A

r

A
 

If 22

4

15
<<3 tltl  , 0>

2

1

6

5

9

1
= 4222 ltl

t

F

A

r

A    since roots are such that 
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Optimal licensing regimes for patent holder are as follows: 
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Proposition 1 

 

In a two dimensional model where costs are symmetric, the optimal licensing regimes 

are the same as in the two one dimensional models à la Hotelling and à la Salop and 

where a royalty licensing is optimal for a non drastic innovation while non licensing is 

optimal when the innovation is drastic.  

 

3  ASYMMETRIC COSTS 

In this section, we will study and compare the licensing regimes when costs are not 

the same. We will assume that the patent holder is more efficient in costs than the non 

innovative firm: 
21 > cc  and we will denote by   the inefficiency in costs of the 

patent holder (
21= cc  0> ). 

 

We keep the same properties of the symmetrical model where the two firms A  and 

B  produce the same homogeneous good and located symmetrically on the border of 

the city. Consumers are uniformly distributed over the two-dimensional city and pay a 

quadratic transportation cost to move to one of the two firms equals to 2td  where t  

denotes the unit transportation cost and d  the distance between the consumer and the 

firm. 
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As in the symmetric case, we find the location of marginal consumer 

 '' cc
tl

l
x 12

6

1

2
=~   where 

'c1  represents firm A  production unit cost and 
'c2  

represents the production unit cost of firm B . 

 

 

Demand functions of firms A  and B  are: 

 ''

A cc
t

l
D 12

2

6

1

2
=   and  ''

B cc
t

l
D 12

2

6

1

2
=   

 

Equilibrium prices of respectively firm A  and firm B  are: 

 '' cctlp 21

2

1 2
3

1
=   and  '' cctlp 21

2

2 2
3

1
=   

 

The equilibrium profits are: 

 212

23
18

1
= ''

A cctl
t

  and  221

23
18

1
= ''

B cctl
t

  

 

3.1  No licensing 

In this section, the innovative firm uses alone its own innovation while its competitor 

uses old technology. Denoting 
'c1 and 

'c2  respectively the production unit costs of the 

firm A  and the firm B  we can write the following : cc' =1  and cc' =2 . 

 

The equilibrium price of firm B  is  21

2

2 2
3

1
= cctlp   . Firm B  using the old 

technology makes a positive profit if and only if the equilibrium price of its product 

higher than its production unit cost. 21

2

22 3<> cctlcp    this means that the 

non innovative firm makes a positive profit with the old technology only when the 

innovation is not drastic. However, when 21

23 cctl  , the firm B  have to leave 

the market and firm A  becomes a monopoly. 

 

For a non drastic innovation, ( 21

23< cctl  ), the equilibrium profits of the two 

firms are: 

 212

23
18

1
=   cctl

t

NL

A
 and  221

23
18

1
=   cctl

t
B

 

For a drastic innovation, ( 21

23 cctl  ), the equilibrium profits are: 

  22

12= ltlccNL

A    and 0=

B  
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3.2  Fixed fee licensing 

In this licensing regime, firm B  benefits of the use of the new technology and pay a 

fixed fee F  to the patent holder. Firm A  will charge a fixed fee equals to the 

maximum amount that firm B  can pay. 
NL

B

F

BF  = . Unit production costs of firms 

A  and B  are ccc '' == 21 . Substituting in the profit functions we find 

 212

23
18

1
= cctl

t

F

A   and   .3
18

1
=

2

21

2 cctl
t

F

B   

We distinguish here between two cases: non drastic innovation and drastic innovation. 

 

3.2.1 Non drastic innovation ( 21

23< cctl  ) 

The amount of fixed price to be paid by firm B  is: F  
 21

2 226
18

= cctl
t

 

The total revenue of the firm A  in this case is: 

   
  21

22

12

2 226
18

3
18

1
== cctl

t
cctl

t
FF

A

F

A
 

Lemma 4 

 

For a non drastic innovation when the difference between costs is high or when it is 

small and at the same time the innovation is also low then a fixed fee licensing is 

always better than no licensing. However, when the difference between costs is small 

and the innovation is intermediate then no licensing becomes better than a fixed fee. 

 

Proof 

      2
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 (where 0>= 21 cc  ) 

If  2<  then 
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A >  and if  2>  then 
NL

A

F

A <  

This can be written as following : 
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3.2.2 Drastic innovation ( 21

23 cctl  ) 

The amount of fixed price is:  221

23
18

1
= cctl

t
F   
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The total revenue of the firm A  in this case is: =F

A =FF

A      2

21

223
9

1
cctl

t
  

Lemma 5 

For intense innovation, when the difference between costs is small or when it is high 

and at the same time the innovation is not very drastic then a fixed fee licensing is 

better than no licensing. when the difference between costs is high and the innovation 

is very drastic intense then no licensing becomes better than a fixed fee.  

 

Proof 
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3.3 Per-unit royalty licensing 

In this licensing regime, firm B  benefits from the use of the new technology and pay 

for that a royalty depending on its total output. The royalty rate r  must be in the 

interval ]]0, , because otherwise the non-innovative firm will no longer be interested 

in purchasing the license. The production unit cost of firms A  and B  are 11 = cc'
 

and rcc' 22 = . With a similar study to the symmetric, we find the profits of both 

firms A  and B : 
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The total revenue of the patent holder is : 
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Since <<0 r  then we have two optimal royalties : 
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Replacing r  in the total revenue function of firm A  we find : 
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Lets remember that the non licensing profits of the patent holder are : 
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Then to compare between royalty licensing and no licensing, we have to distinguish 

between two cases: the case where   22 3<
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tltl  and the case where 

  22 3>
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tltl . when simplifying the two inequalities we find that we have to 

distinguish respectively between this two cases : 2> tl  (high difference between 

costs) and 2< tl  (small difference between costs). 

 

3.3.1  Small difference between costs ( 2< tl ) 
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Lemma 6 

When the difference between the costs is small then a royalty licensing is better than 

no licensing for a non drastic innovation. When the innovation is drastic then no 

licensing becomes better than royalty licensing.  
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Proof 
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3.3.2 High difference between costs ( 2> tl ) 

The inefficiency in costs of the patent holder here is high and the difference between 

costs is as follows   22 3<
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Lemma 7 

When the difference between costs is high, royalty licensing is better than no 

licensing when innovation is not drastic or slightly drastic. When innovation is very 

drastic then no licensing becomes better than royalty licensing.  
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Let’s compare 23tl  and  4222
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Figure 3:   0>32    for 0>  and 0>  

 

Lemma 8 

When innovation is not drastic, royalty licensing is better than no licensing regardless 

of difference between costs. It is also better when innovation is not very drastic and 
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when the difference between the costs is high. In the other cases where the innovation 

is drastic and the difference between costs is small or in the other case where 

innovation is very drastic and the difference between costs is high than no licensing is 

better than royalty licensing.  
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3.4  Comparison between Royalty and fixed fee licensing 

From the previous two sections, the total revenue of the patent holder under fixed 

price and royalty licensing are: 
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We distinguish here between two cases: the case where   22 3<
4

1

4

15
tltl  and the 

case where (   22 3>
4

1

4

15
tltl  ie cases where 2> tl  (high difference between 

costs) and case where 2< tl  (small difference between costs). 

 

3.4.1 Small difference between costs ( 2< tl ) 

The differences between the patent holder total revenues under royalty and fixed fee 

licensing are: 
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Lemma 9 

When the difference between costs is small, a royalty licensing is better than a fixed 

fee licensing regardless the size of the innovation.  
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In fact the determinant 0>718153= 2224   tltl  since its roots are: 
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Let’s denote by 2= tl  we’ll have : 
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3.4.2 High difference between costs ( 2< tl ) 

The differences between the total revenues in this case are: 
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Lemma 10 

When the difference between the cost is high then the three licensing schemes can be 

optimal depending on the degree of inefficiency of the innovative firm and depending 

on the strength of innovation. Calculation shows that a fixed fee licensing may be 

optimal for a high difference between costs and an intermediate or enough drastic 

innovation.  

 

Proof 

If 
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< 2 tl  : 
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Proposition 2 

When the patent holder is inefficient in costs, we find that when the degree of 

inefficiency is small then licensing occurs under a per-unit royalty if innovation is not 

drastic. When innovation is drastic, the patent holder become a monopoly and do not 

license its innovation. We also find that when the degree of inefficiency is high, 

licensing by mean of a fixed fee can be optimal when the innovation is intermediate 
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or not very drastic. For a small innovation, royalty becomes optimal for the patent 

holder. Finally, for a very drastic innovation, the optimal regime is to become a 

monopoly regardless of the degree of inefficiency.  

 

 
 

Figure 4: Optimal licensing when 2< tl  
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Figure 5: Optimal licensing when 2> tl  

 

 

3.  CONCLUSIONS 

 

This paper studied and compared the licensing regimes of a process innovation in a 

two-dimensional city where consumers are located both in the inside and on the 

border of the city. We tried to compare the most common licensing regimes namely 

fixed fee and royalty licensing in a more realistic model than the one-dimensional 

Hotelling or Salop cities. In fact, consumers are generally located in two-dimensional 

spaces and not in a single dimension. we supposed that two firms compete in the 

market and one of them has a patented process innovation and will choose its 

licensing policy in order to maximize its total revenue. We studied here in two 

sections the symmetric and asymmetric costs. We supposed that patent holder is 

inefficient in costs and according to the degree of inefficiency and the size of 
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innovation we compared all the patent holder revenues. Results differ from those 

found in the one-dimensional models (Hotelling and Salop) when the costs are 

asymmetric. We have shown that fixed fee can be optimal when innovation is 

intermediate or enough drastic and the difference between costs is high. 
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