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same fight. 
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security and women's empowerment. Solutions to one 

problem must be solutions for all. 
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Abstract  
 

In this thesis the effect of public services, in the case for electricity and water provision, on regional 

poverty rate and average education levels is studied. This is done for 130 regions in 20 sub-Saharan 

African countries. Current literature and scholars emphasize the importance of public services in 

developing countries, especially for promoting economic development and reducing poverty. On 

basis of data from the Afrobarometers from 2010 and 2015 an OLS fixed effect model was created to 

study this phenomena.  No significant effect is found of additional water or electricity connections on 

a lowering of the regional poverty rates in the Sub-Saharan African region.  In contrast,  a significant 

positive effect was found of additional water and electricity connections on increasing the regional 

education level. This study shows that a correlation between public services, education and poverty 

is present. However, no proof was found for a causal relationship of public services on reducing  

regional poverty. 
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1 Introduction 
 

1.1 Introduction to the research problem 
 

This master thesis studies the effect public services have on regional poverty and education levels in 

20 sub-Saharan African countries. Looking at this region shows that some African countries were 

subject to rapid economic change at the end of the 20th century and others are still at the start of 

their development process.  Organizations such as the International Monetary Fund (IMF), World 

Bank and major donor governments try to give aid in order to stimulate development in these 

countries. Promoting education and strengthening governmental functioning are important points of 

interest for the aid suppliers  (Bloom, Canning, & Chan, 2006).  Herein the supply of public services 

can play a supporting role (Anand & Ravallion, 1993).  

A large amount of research has been done on the effects of the availability of public services 

on GDP. Less research has been done on the effect of provision of public services on poverty and 

education. It is generally accepted that economic growth is needed to reduce poverty; “Greater 

access of the poor to education and health services, water and sanitation, employment, credit, and 

markets for produce is needed. …Public policy reforms and investment in physical infrastructure will 

significantly contribute to the pursuit of socially inclusive development.” (Ali & Pernia, 2003: P2). 

Therefore, with this in mind, the focus of this study lies on the sub-Saharan African region. Illustrative 

for this region is that it has the lowest average coverage rate of public services (electricity and water) 

(Unicef & World Health Organization, 2014). 

               Figure 1- Average water connection coverage worldwide (Unicef & World Health Organization, 2014) 
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In Figure 1, a visual representation is given on the world wide percentage of households that have a 

water connection. The Sub-Saharan African region, with a few exceptions, stands out in a negative 

way. Averaging between 50 and 70 percent the coverage rate lags behind compared to the rest of 

the world. Figure 2 shows if countries, in 2014, were on track when it comes to the Millennium 

Development Goals (MDG) drinking water targets. With exception of a few countries the whole 

continent did not reached the MDG in 2015.  The newly formulated Sustainable Development Goals 

(SDGs) for 2030 also stress the importance of save and accessible drinking water.  Together with the 

focus on poverty reduction the SGDs create chances to increase public service provision in  Sub-

Saharan Africa (United Nations, 2015). 

Alongside the effect water and electricity provision have on poverty it is interesting to look at 

the effect these services have on education in the Sub-Saharan African regions. Studies from Lau, 

Jamison, Liu, and Rivkin (1993) and Bloom et al. (2006) show the importance of education for 

economic development, both primary and secondary education. Better education is always seen 

together with economic development . Education can have a long term effect on lifting regions out of 

poverty.  

Looking at data from the 2010 Afrobarometer dataset shown in Table 1, we see that a small 

majority of the people have access to electricity at their primary sampling unit/enumeration area (in 

or around their house). Only a total of 56% percent has direct access to electricity.  Both not reaching 

        Figure 2 -  Progress of the MDG drinking water targets (Unicef & World Health Organization, 2014) 
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the MDG in 2015 and the low coverage rate of water and electricity make public service provision in 

Sub-Sahara Africa an interesting subject to study. The new SGDs ensure that poverty reduction and 

public service provision in developing countries remain high on the international agenda. By using 

the dataset of the Afrobarometers a total of 27.000 households in 20 countries can be studied over 

different periods in time.  

 

Table 1 - Overview of the electricity connections in sub-Sahara Africa in 2010, from the Afrobarometer dataset 
 

 
Percentage household having electricity on their PSU/EU 

 
  Country     Country   

 

 

Benin 57% 

 

Mozambique 49% 

 

 

Botswana 84% 

 

Namibia 63% 

 

 

Burkina Faso 25% 

 

Nigeria 87% 

 

 

Cape Verde 90% 

 

Senegal 68% 

 

 

Ghana 75% 

 

South Africa 89% 

 

 

Kenya 58% 

 

Tanzania 33% 

 

 

Lesotho 39% 

 

Uganda 30% 

 

 

Liberia 8% 

 

Zambia 43% 

 

 

Madagascar 56% 

 

Zimbabwe 71% 

 

 

Malawi 35% 

  

 

   Mali 22%   Average  56% 

  

  

This thesis does not try to address the problem behind the insufficient provision of public services, 

but has its focus on explaining why it is needed or not needed to create additional funds to increase 

public service coverage in Sub-Saharan Africa. Until now most studies only dealt with the theoretical 

effects public services have on society but do not support this with country specific data. This thesis 

will combine existing theory with data from the Afrobarometers surveys. The combination between 

data and theory can bring forward new insights.  

 

1.2 Aim of the study  
 

Addressing the influence public services, electricity and water, have on education is important for 

understanding why public service provision should be an important pillar in the development debate. 

The literature shows how public service provision and education are both addressed by the IMF and 

World Bank as important factors in combating poverty. The real relations, on basis of known 

literature are not completely clear. Therefore this master thesis studies this effect. This is measured 

on basis of the change in poverty rates and the effect it has on regional education levels. In order to 
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do so data from The Afrobarometer is used; this is a large multi-country survey that studies different 

development indicators (Afrobarometer, 2016). 

 

 

The central aim of this thesis is to study the effect of an increase in regional water and electricity 

connection on regional poverty and education levels. 

 

1.3 Structure of the thesis  
 

The thesis starts with addressing the present literature on the topic of public services in development 

economics and addressing the role of education in relation to public services and poverty. Based on 

this, the research questions are stated in Section 3. 

 Section 4 explains the mechanism how public services will affect the poverty and regional 

education levels. On basis of these mechanisms twelve hypotheses are stated. Section 5 

‘Methodological approach’ consists of an overview of the data and variables that has been used to 

test the hypotheses. This section also gives an explanation of the way the data has been prepared 

and aggregated to a regional level from the Afrobarometer datasets. 

Subsequently in Section 6 the results of the models are presented, followed by a discussion in 

Section 7. The discussion shows how the answers are interpreted and how this is explained with the 

theoretical background on which the study is based on. The final section is a conclusion that gives an 

overview of the thesis and answers the research questions.  
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2 Literature overview  
 

In this literature overview the functioning of public services and their role in country’s economic 

development is elaborated. The first part deals with an overview of the concepts of public provision 

of electricity and water. This is explained based upon various case studies. In the second part 

education and poverty are linked together with focus on economic development. 

 

2.1 Public services 
 

2.1.1 Functioning of public services within developing countries  

 
The role of public services in the development debate has grown since the 1980s. Before then the 

focus shifted in the 1970s from increasing national income to income distribution and inequality. The 

World Bank  observed that the increasing use of public services, in this case mainly education and 

basic health facilities, was beneficial for the poor and could lift them out of poverty (Anand & 

Ravallion, 1993).  The provision of public services is seen by some researchers as one of the 

fundamental challenges of this century. Especially in underdeveloped countries, implementing good 

functioning public services can help the poorest. However, the problem in these countries is the lack 

of governmental financial means. In order to create sufficient provision of public services the costs of 

provision can partly be earned by asking a service fee from the users. Only this creates the problem 

that the people who will benefit most will probably not be able to pay the fee. The benefits to society 

will therefore be reduced significantly (Fafchamps & Minten, 2007). This raises the question how 

large these benefits are and if it’s worth to provide public services for free.   

Public service is a rather broad category for a variety of services. Different scholars use 

varying definitions on what public services are and how the definition should be used.  Staats (1988) 

used the following broad definition; “Public services are a concept, an attitude, a sense of duty- yes, 

even a sense of public morality” (Staats, 1988: P601). He used a more conceptual form of describing 

public services, a concept that even goes outside the formal institutional system. Other scholars go 

further and identify self-sacrificing behaviour of individuals as providing public services to society. 

This makes the public services hard to measure and less applicable in this study (Vandenabeele, 

2007).  In this thesis the focus will be on the visible side of public services. As McGregor (1982) calls 

it, the services that are provided by governments to people who fall under their jurisdiction, this can 

be done by financial provision or through the public sector.  



7 
 

  A case study done by  Gilbert (1990) studies the effect of provision of public services on living 

standards in Bogota Colombia. In this case the increased provision resulted in a large amount of 

corruption, mainly due to higher amounts of capital that were involved. This shows that there are 

additional factors involved and that country specific characteristics can play an important role in 

determining the effects of public service provision. An answer from the IMF and World Bank on this 

problem was to let governments privatize their public service markets. This would make sure that 

provision of the goods took place and more foreign capital would be attracted. We see that in 

various Latin-American countries these privatization processes took place in order to relieve the 

public sector spending. Effects on pricing and availability varied greatly between countries and 

governments lost total control over water supply.  Therefore, at the end of the 1990s Latin-American 

governments reclaimed the provision of water and made it a public responsibility again (Hall & 

Lobina, 2002). 

 Besides the events in Latin-America we see a tending process in developing countries of a 

contraction of infrastructure spending (gas, water and electricity) in the public sector during the 

1980s and 1990s. This was mostly due to the privatization of these sectors (Calderón, Easterly, & 

Servén, 2003). The question remains if these infrastructure spending had a positive or negative effect 

on the economy. We see contradicting findings of scholars; effects show sometimes to be positive 

and negative. In addition to this privatization, the question arises if the privatized infrastructure is 

able to provide water and electricity through a private market, or if they are classical public goods 

and will in the long run not be profitable for private firms. The public service provision systems in 

Sub-Saharan Africa are way worse than in Latin-American. Governmental spending is lower and less 

people have access to these services.  Often only people in urban areas have access to electricity and 

water. Very slowly this rate is increasing (Jaglin, 2002).  

A case study in post-war Germany on the effect of providing public services via the public 

sector shows that a negative relationship existed between public expenditure and amount of taxing 

on one side and real growth of the GDP on the other side. But this does not prove that state 

provision of public good has a negative effect on growth. They explain this by an increase of the 

informal sector as a result of an increase of the taxes people have to pay. Direct effects on the total 

economy are therefore hard to observe (Petersen, 1982).  We see that providing public services does 

not directly have a positive effect on the economy in the formal sector in Germany in the post-war 

period. This is somewhat contradictory if we compare this with the shift made in the development 

debate towards increasing the provision of public services in developing countries. This contradiction 

is also observed by Castles (2001). On the one hand, globalization theory dictates that the effect the 

public sector has on economies is negative and results in a race to the bottom in social spending 

worldwide. This race to the bottom exists in order to be competitive as a nation. But in reality this is 
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not the case, countries do not compete in this race to the bottom and did not cut in spending in the 

public sector as much as expected (Castles, 2001). So in this case policy and theory contradict each 

other.  This is already shown in a paper from Aschauer (1989); who pointed out that on the one hand 

public provided infrastructure is an important determinant for economic productivity in the United 

States during the 1980s. On the other hand, large public capital stocks can also lead to productivity 

slowdown. 

 

2.1.2 Water and electricity as an public good   

 

To study the effect of public services in this thesis the focus will be put on the provision of public 

water and electricity.  It is debatable if these services can only be supplied through the public sector.  

The standard definition for a pure public good is that it is non-excludable and non-rivalrous in use, 

and would be undersupplied if the provision would be voluntary (Bergstrom, Blume, & Varian, 1986).  

Thoughts about water being a public good changed several times in recent history. At the 1992 

International Conference on Water and the Environment in Dublin the proclamation stated that water 

should now be treated as an economic good instead of a public good (Perry, Seckler, Rock, & Seckler, 

1997). In reaction to this the United Nations Economic and Social Council adopted General Comment 

No. 15 in 2003. This states that water is recognized as a public good and a human right  (UN 

Economic and Social Council, 2003). Later the United Nations (UN) reinforced this comment; 

“…recognized the right to safe and clean drinking water and sanitation as a human right that is 

essential for the full enjoyment of life and all human rights;” (The Human Rights Council, 2010: P2). 

Relating this back to the question if water is a pure public good indicates that it does not have all the 

characteristics of one, but because of the social importance is treated like a public good.   

A remark has to be made, a public service does not imply that only public goods are supplied. 

In case a government feels the need to provide certain goods, for example for additional regional 

development, they can supply these goods through public service (Barro & Sala-i-Martin, 1992).  

Development of specific regions or lifting them out of poverty can be motives to supply trough the 

public sector.  

Electricity supply is an example of a private good that is often supplied through public 

services. In developing countries it is not seen as a basic human right, no direct life threatening 

situations occur on a household level when there is no electricity connection. In contrast, security of 

the supply of the electricity can be addressed as a public good. We see all over the world that the 

infrastructure for electricity supply remains in governmental ownership (Abbott, 2001).  A study on 

116 privatized electricity companies in 10 Latin-American countries revealed that the quality and 

labour productivity increased after privatization, but the companies did not manage to increase the 
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amount of connections (Balza, Jiménez, & Mercado Díaz, 2013). Therefore, this indicated that new 

connections are not profitable because they represent the poor part of society.  So if we assume that 

electricity is needed to lift people out of poverty, it seems likely that for these specific groups the 

provision can only be done through public means, private markets yet fail. A study done in India 

shows that the government supports the poorest through a welfare scheme in order to let 

households have access to private water and electricity supply (Besley, Pande, Rahman, & Rao, 

2004).  The question remains how different this is from a government who directly supplies water 

and electricity through the public sector.  

Based on the literature the importance of provision of public services is put forward. However 

we see two effects that can occur. On the one hand, we see that scholar address the importance of 

public services in developing countries, the services can have a positive effect on poverty reduction 

and economic development. On the other hand,  some cases show side effects that could indicate 

public service provision does not only have positive effects. Costs resulting from investments in 

public service infrastructures are often not affordable for the poorest. Besides this financial 

argument, the problem of corruption can occur in countries that do not have strong governments, 

because large amounts of capital that are involved. 

 

2.2 Poverty, education and economic development  
 

Policy makers and scholars agree on the fact that not only economic growth is important when 

looking at poverty reduction, they are increasingly looking at economic development. Factors like 

health, education and economic resources are key pillars in poverty reduction (Tilak, 2002). The 

effect education has on development can be direct and indirect and is not only focused on pure 

economic growth. The direct effect is increasing the wellbeing and freedom of people, the indirect 

effect has influence on social change and increasing economic productivity in the long run (Tilak, 

2002). A distinction can be made between effects on the real economy and effects on the society. 

The effect on society can shape economic actions in the long run. Therefore long run effects of 

education are highly beneficial for a society but not always directly measurable.  

 Looking at the economic effects, different scholars address the importance of education 

when it comes to accumulation of human capital. Human capital accumulation is one of the main 

pillars that stimulate economic growth (Gyimah-Brempong, Paddison, & Mitiku, 2006). Economic 

growth is an important factor for lifting underdeveloped regions out of poverty.  The accumulation of 

skills and knowledge is important for getting better employment and increase household income. 



10 
 

 

 

 

 

Figure 3 – Effect education has on earnings. Influenced by social, cultural occupational and other factors 
(Tilak, 2002) 

 

As visualized in Figure 3, education leads to higher earnings via employment and productivity 

increase. These increased earnings will again positively influence the education level; this leads to an 

even larger effect on the long run.  Education is particularly important for the Sub-Sahara Africa 

region, because it is widely accepted to be one of the leading instruments that promote economic 

growth. By means of accumulating human capital through education, individuals have influence on 

reducing their own poverty (Bloom et al., 2006). In addition, the importance of human capital over 

physical capital cannot be underestimated “The main engine of growth is the accumulation of human 

capital – of knowledge – and the main source of differences in living standards among nations is 

differences in human capital. Physical capital plays an essential but decidedly subsidiary role” 

(Gyimah-Brempong et al., 2006: P509). Based on this we can say that, investing in human capital, by 

means of education, might have a higher economic return than investing in physical capital. 

Education should therefore be a focus point for governments in order to reduce poverty.  

Comparing the average years of schooling in the Sub-Saharan Africa region to the rest of the 

world shows that they are lagging far behind. The average year of  schooling is shown in Table 2. A 

difference can be seen between 9.0 years of schooling in OECD countries  against 7.3 years in Sub-

Saharan Africa. The average rate of return per additional year of education does also differ between  

the different regions. Important to notice is that the rate of return in lower developed regions is 

higher compared to the rate of return in more developed countries, 11.7 in Sub-Saharan Africa 

against 7.5 in OECD countries.  The worldwide average lies around 10 percent.  
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Table 2 –Years of schooling, with rate of return for one years of additional 
schooling: Regional averages 

Region 

    

Mean 
income per 

capita (US$) 
Years of 

Schooling 
Rate of 
return 

  Asia 5182 8.4 9.9 

Europe*/Middle East/North Africa 6299 8.8 7.1 

Latin America/Caribbean 3125 8.2 12.0 

OECD 24582 9.0 7.5 

Sub-Saharan Africa 974 7.3 11.7 

 
   

World average 9160 8.3 9.7 

Source:  (Psacharopoulos & Patrinos, 2004) 

* Non-OECD 

    

Although a remark has to be made, not all external effects that influence education are measurable 

in this study. For example, data on government spending on education or the educational 

background of a teacher are not measurable on basis of the Afrobarometers datasets. Arguing that 

quality of schooling is highly important. We cannot proof that one year of education in Lesotho is 

qualitatively equal to one year of schooling in The Netherlands. A total of 7 years of education in the 

Sub-Saharan Africa regions does not match 7 years of education in a OECD country. Besides, the 

background of an person plays an important role on how effective education is for an individual. 

Peers, culture and family background do also influence the effectiveness of education and therefore 

the amount of human capital accumulated (Bloom et al., 2006). In this study we can only measure 

the average years of education but not the quality of the education received.  

 The link between education and earnings by Tilak (2002) shows how important education is 

in battling poverty. Taking into account the high returns of additional years of education in the Sub-

Sahara African regions we can state that battling poverty through education is highly rewarding.  
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3 Research questions 
 

A large amount of studies have been conducted on public services and the public sector, with the 

results  that good public services are able to lift  people out of poverty. Although negative side effects 

can occur, for instance an increase in governmental corruption. But a shortage is observed in studies 

on the real effects of the availably of water and electricity on regional poverty. Besides the direct 

effect on regional poverty the effect on the average regional education level is studied. The 

importance of education in the development debate cannot be ignored when looking at poverty. On 

basis of the current literature the following research questions will be examined in this thesis. Firstly, 

the effect household water connections have on the regional poverty and education levels; this 

results in the following two research questions; 

 

 What is the effect of getting a water connection in a household on the regional poverty 

rates in Sub-Saharan Africa? 

 What is the effect of getting a water connection in a household on the regional education 

levels in Sub-Saharan Africa? 

 
Secondly, the effect additional electricity connections have on the regional poverty and education 

levels;   

 What is the effect of getting an electricity connection in a household on the regional 

poverty rates in Sub-Saharan Africa 

 What is the effect of getting an electricity connection in a household on the regional 

education levels in Sub-Saharan Africa? 

 
In order to research additional effects that can be of interest, interaction terms with two important 

variables will be studied. Namely, a countries degree of development and if a region is in majority 

urban or rurally orientated. This results in the following additional research question. 

 

 To what extend do the effects of water and electricity connections on poverty and 

education level depend on the level of development and the degree of urbanization of a 

region? 

 
Answering the last research question gives information on important variables affecting public 

service provision when looking at poverty and education, generating policy related knowledge. For 

example, if investments are more efficient in rural areas compared to urban areas.  
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4 Theoretical framework 
 

4.1 Mechanisms and hypotheses  
 

The mechanism through which public services can help lifting people out of poverty is multifaceted. 

In certain ways they can also be applied on school attendance and therefore on the long run on 

average education level. Literature describes different ways on how water, electricity and education 

can have positive effects on people’s wellbeing. The increase in wellbeing can influence one’s 

income. In this section these mechanisms will be discussed and explained how they could result in 

higher incomes accumulation. The hypotheses are presented based on these mechanisms. 

 

4.1.1 Effect of a water connection on poverty and education 

 

 A safe water connection has a dual effect. First there is the health effect. Already in 350 B.C. 

Hippocrates recommended to boil water in order to get rid of the impurities before use, this could 

improve people’s health (Montgomery & Elimelech, 2007). It took until the beginning of the 20th 

century to see great changes in safe water use. In the US and Western-Europe people started to get 

access to good water and sanitation services and a significant reduction in water and hygiene-related 

diseases can be seen since then (Montgomery & Elimelech, 2007). Secondly, besides the effect health 

has on labour quality, a reduction in labour quantity can be observed. Time spent on fetching water 

and maintaining the water source results in a reduction in labour quantity, because this time cannot 

be spent on work related task  (Rosen & Vincent, 1999). In Figure 4 this dual effect is visualized. A 

distinction can be made on the effect it has on a person’s productivity between reduced labour 

quality and labour quantity.  

The mechanisms described by Rosen and Vincent (1999) show the effect an inadequate 

water supply can have on labour quality and quantity. An adequate water supply can therefore have 

opposite effects on the labour quality and quantity and increase productivity. Relating this to the 

research questions, it should mean that this increased productivity will have a lowering effect on the 

average regional poverty rate. This suggests that increasing the overall coverage rate of water supply 

will mean a decrease in poverty rate. People who have access to water are more likely to obtain a 

larger amount of assets, because of their better financial condition. On basis of this the following 

hypothesis is formulated; 

 

1)  Higher regional water supply will result in a lower regional poverty rate. 
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Figure 4 - The effect inadequate household water supply has on productivity (Rosen & Vincent, 1999) 

 

The mechanisms described in Figure 4 do also have effect on average regional education 

levels. These effects are direct and indirect. Direct effects are seen when we look at labour quality 

reduction. Lost schooling due to water related diseases; the health of a person influences their ability 

to attend school on a frequent basis. Opposite to the direct health effect a indirect quantity effect 

can be seen, additional time that normally would be spent on fetching water or maintaining the 

water source can now be used to go to school. Bettering health and additional time for education 

tasks are the two important factors that can have an positive effect on the regional education level. 

Therefore, regions that have an increased aggregated health level are more likely to get increasing 

education levels. Individuals are able to attend more classes and have more energy to spend on 

school related tasks (Alderman, Behrman, Lavy, & Menon, 2001). Based upon these effects the 

second hypothesis is stated;  

 

2)  Higher regional water supply will result in a higher average regional education level 
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4.1.2 Effect of an electricity connection on poverty and education 

 

Looking at the mechanisms behind the effect of an electricity connection on economic growth and 

therefore on poverty rates shows various channels through which this is influenced. Different 

scholars like Aqeel and Butt (2001), Woolf (1984) and Chontanawat, Hunt, and Pierse (2008) address 

the connection between energy consumption and economic growth. These authors argue that an 

electricity connection has a causal relationship with economic growth. However they do not look at 

the direct mechanism through which this effect works. The Asian Development bank speaks about 

how electricity influences growth in rural areas. This increased growth is possible because new 

possibilities arise that make use of newer and less labour intensive technologies and thereby 

increasing ones productivity (Ali & Pernia, 2003). Figure 5 from Ali and Pernia (2003), shows that 

agricultural productivity is one of the three areas of influence. Besides the agricultural effect they 

address the non-agricultural employment and productivity.  

A recent study on the effect of electrification on labour supply in rural Nigeria suggests that it 

creates a positive shock in labour supply within a household. With the remark that this affects the 

male spouse working time greatly in a positive way. However this goes in expense of the female 

working time. But a total economical surplus is achieved within the household (Salmon & Tanguy, 

2016). Also reduced time spent on shopping related tasks because a household now owns a 

refrigerator and is able to preserve food for a longer period of time creates additional free time. This 

time is now available for other purposes, for instance to increase their labour quantity (Gummesson, 

1998). A total increase of working hours will results in an overall income increase.  A direct channel of 

the effect of electrification are increased wages and employment of the poor, due to the ability to 

use newer technologies.  This will result in an increase of real income and increasing consumption 

possibilities. Therefore we should see a lowering effect on poverty rates when electrification in a 

region takes place. The third hypothesis is based on this statement; 

 

3) Higher regional electricity supply will result in a lower regional poverty rate. 
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Figure 5- Effect of investments in electricity connections on poverty reduction (Ali & Pernia, 2003) 

 

Looking at how electricity connections affect education similarities can be seen with additional water 

connections, especially when looking at the time saved because the availability of having a water or 

electricity connection. Less time is spend on task related to not having an electricity connection. 

Additionally, because of the increase in real income we can assume that the health conditions of 

people become better. An increase in regional health will positively affect the possibility to attend 

schooling (Rosen & Vincent, 1999). Following from this the fourth hypothesis is stated;  

 

4) Higher regional electricity supply will result in a higher average regional education level 



17 
 

4.1.3 Interactions  

 

Two important variables are included in the study to create interaction variables. Testing interactions 

is interesting when looking at policy related solutions. Do investments in public services have a 

higher effect in more rural or urban areas? In order to do so, two interaction terms are included: GDP 

and urbanization. GDP measures the level of development in a country. The interactions are created 

together with the independent variables of electricity and water.  

The rate of urbanization influences the effect of public services on regional poverty and 

education levels. The electrification of the rural areas can have an even larger effect than the 

electrification in urban areas. Rural areas can benefit greatly when labour intensive work can be 

done by machines; indicated in Figure 5 with agricultural productivity in area of influence. The 

increased productivity in rural areas means higher growth rates when compared to the electrification 

in urban areas (Salmon & Tanguy, 2016). The productivity increase in rural areas does also have an 

effect on education levels. Because people in rural areas, as a result of electrification, now have to 

spend less time on high labour intensive work, and have more time that can be spent on education 

(Stasavage, 2005). Therefore we can assume that the effect of getting an electricity connection will 

be higher in rural areas. Although in the long run urban areas also benefit from an increased growth 

in rural areas “…many urban enterprises rely on demand from rural consumers, and access to urban 

markets and services is often crucial for agricultural producers.” (Tacoli, 1998: P147). The 

interdependence between the two regions is high. However it is expected that in the short run rural 

areas will benefit more from additional public services.  

Figure 4 shows that water has a large effect on people’s health.  The difference in health 

between urban and rural areas is large. Urban areas tend to have better healthcare and higher life 

expectancy (Fotso, 2006). It is likely that the positive effect of obtaining a water connection on health 

will be larger in more rural areas than in urban regions. Furthermore the effects of labour quantity 

will differ between the regions. For instance looking at the average distance to an water source, in 

rural areas this distance is greater. Therefore, more time is saved in rural areas when comparing it 

with urban areas.  The effect water has on both poverty and education is assumed to be higher in 

rural areas.  On basis of these effects the following four hypotheses are stated; 

5) Rural regions experience a greater reduction in poverty when obtaining a water 

connection. 

6) Rural regions experience a greater reduction in poverty when obtaining an electricity 

connection. 

7) Rural regions obtain a higher growth in average education level when obtaining a water 

connection. 
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8) Rural regions obtain a higher growth in average education level when obtaining an 

electricity connection. 

When looking at the level of development in a country the following interpretations can be made. 

Convergence of GDP and economic growth makes sure that less developed countries have higher 

economic growth compared to developed countries (Dowrick & Quiggin, 1997). This so called ‘catch-

up effect’ ensures that lower developed countries will benefit relatively more from investments. This 

is due to the fact that the relative investment compared to the total GDP of that region is higher than 

when the same investment is made in a country with a higher GDP. Furthermore the use of new 

technologies from more developed countries make sure that less developed countries can obtain 

higher growth rates. Investments in water and electricity will therefore be of more use in regions 

with a lower GDP, especially when looking at poverty and education levels.  Based on these effects 

the last four hypotheses are stated; 

9) Regions in countries with a lower GDP experience a greater reduction in poverty when 

obtaining a water connection. 

10) Regions in countries with a lower GDP experience a greater reduction in poverty when 

obtaining an electricity connection. 

11) Regions in countries with a lower GDP obtain a higher increase in average education level 

when obtaining a water connection. 

12) Regions in countries with a lower GDP obtain a higher increase in average education level 

when obtaining an electricity connection. 
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5 Methodological approach 
 

5.1 Data 
 

In this thesis a distinction is made between the two different public services, electricity and water, 

and the effect they have on regional poverty rates and average education levels. In order to study 

these effects data from the Afrobarometer are used (Afrobarometer, 2016). The Afrobarometer 

makes use of questionnaires in order to create a database for different period in time. Different 

countries in Africa are studied. The first study was done in the year 2000 in South-Africa. The data 

that is used for this study includes 20 sub-Saharan countries that have been studied for two time 

periods, namely 2010 and 2015. An overview of the countries that are included is shown in Table 3. 

Important to mention is that the datasets are aggregated to a regional level. The aggregated dataset 

consists of 130 regions. In appendix B the household per regions can be found. Over 27000 

households did participate in the 2010 and 2015 surveys.     

 Historically seen the Sub-Saharan region is an underdeveloped region if we compare it to the 

rest of the world. Characteristics of the region are that they are highly dependent on foreign aid, 

most countries between 10 and 20 percent of their gross national income (GNI) (Moss, Pettersson, & 

Van de Walle, 2006). Additionally, governmental structures are not fully mature and are often 

characterized by poorly trained staff, limited capacity and inefficiency. As a result governmental 

provision of public services do not reach their full potential (Schuppan, 2009). Therefore studying 

what effect an increase in providing public services to their inhabitants can have is interesting when 

looking at regional development.  

Table 3 - Overview of the countries in the dataset, together with the amount of regions per 
country 

Country   Regions     Country Regions 

Benin  12   Mali 6 

Botswana  4   Mozambique 11 

Burkina Faso  4   Namibia 4 

Cape Verde  5   Nigeria 4 

Ghana  8   Senegal 11 

Kenya  6   South Africa 9 

Lesotho  4   Tanzania 6 

Liberia  3   Uganda 5 

Madagascar  6   Zambia 9 

Malawi   3     Zimbabwe 10 

     Total regions in dataset 130 
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In the Afrobarometers a large variety of questions on different themes are asked to the participants, 

for instance on themes on the field of social-economic status of a country or personal satisfaction 

with the government. In this study the emphasis lies on a few specific questions that focus on public 

service availability and available assets within a household.  

Data from the fourth and fifth questionnaire round is used, dated from 2010-2011 and 2014-

2015. The two datasets differ when comparing the countries on regional level. While aggregation on 

the countries regional level is done, a recoding of the dataset had to be done before the regression 

could be carried out. Appendix D shows a part of the syntax file with the recoding. This is done on 

basis of national maps in order to make regions representative for country characteristics. For most 

countries the original provinces could be used, but when regions had a low amount of respondents 

(N) they were merged with nearby regions. For Madagascar it was the case that a reorganization in 

national regions occurred in the period between 2010 and 2015, this resulted in recoding the 2010 

data into the new regions from 2015.   

 

5.2 Variables 
 

The depended variables in this study will be the regional wealth level and average regional level of 

education. An increase in regional wealth represents an decrease in regional poverty. The variable of 

regional wealth level is created on bases of the International Wealth Index (IWI) (Smits & Steendijk, 

2015).  The IWI itself could not be used as a measurement for poverty because the independent 

variables water and electricity are part of it. Instead, an alternative asset index was constructed that 

did not include water and electricity supply. Assets available in the Afrobarometer dataset were: if 

the surveyed person owns a car, television or radio.  In order to create an asset index for testing the 

water and education variables, in period 2010, the three assets are aggregated to the regional mean 

value and copied to a newly created dataset. In this dataset they are standardized and added up to 

each other. The outcome is standardized again. This results in the variable Assetindex1. This process 

is repeated for the second time period, and results in the variable Assetindex2. The difference 

between Assetindex2 and Assetindex1 will be the dependent variable for testing the first hypothesis. 

This variable is named difassetindex.  

The second dependent variable is average regional education level. This is measured on basis 

of overall level of education that an individual has achieved. In the original dataset the variable had 

the following values; (-1) Missing (0) No formal schooling (1) Informal schooling only (2) Some 

primary schooling (3) Primary school completed (4) Some secondary/high school (5) Secondary/high 
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school completed (6) Post-secondary qualifications, not university (7) Some university (8) University 

completed (9) Post-graduate (99) Don’t know. The (-1) missing and (99) don’t know values are 

dropped. Then the variable will be aggregated by taking the mean for each region. This is done for 

both time periods, resulting in educ1 and educ2 for 2010 and 2015. The last step is to subtract both 

education variables to create the variable that represents the change in average education over time. 

This variable is named difeduc. 

For testing the third hypothesis, the effect of an electricity connection on regional poverty 

rates, a different asset index had to be created, while the assets television and radio are influenced 

by the availability of having electricity. It is highly unlikely to have a television when there is no 

electricity connection in a household. This resulted in only using the car asset as an index for the 

regional wealth level. The car asset is for both time periods aggregated to the regional level. This 

results in Assetcar1 and Assetcar2. Taking the difference of these two variables made the difassetcar 

variable that is used to test the third hypothesis.  

The major independent variables in the model are the public services. These are measured 

through the variables in the dataset that represent them. In the original datasets water is measured 

on three levels, the levels are based on answers from the question : Are the following services 

present in the primary sampling unit/enumeration area: Piped water system that most houses could 

access? (1) yes (0) no (9) can’t determine. Electricity is measured in the same way. Based on the 

answers from the following question; Are the following services present in the primary sampling 

unit/enumeration area: Electricity grid that most houses could access? ; (1) yes (0) no (9) can’t 

determine. Both variables are prepared in the same way. First dropping the (9) can’t determine 

value. Followed by recoding (0=0) and (1=100), this will results in better interpretable values in the 

regression, these recoded variables are aggregated (Mean) to a regional level in the new dataset. 

This is done for both periods in time. In the new dataset the following variables will be represented 

waterpsu1 waterpsu2, elecpsu1 and elecpsu2. The difference over time can be measured by 

deducting value 1 from value 2. Trough this way the variables  difelec and difwater represent the 

difference in electricity and water connection on a regional level between the two original dataset.  

 A variable that represents the degree of  urbanization of the region is included. This is done 

because of the assumption that rural areas will benefit more from an increase in public services. A 

variable was present on the household level that indicated if a household is located in rural or urban 

areas. With value (1) for urban areas and (2) for rural areas. In order to create a regional indication 

the variable was recoded (1=0) (2=1). This recoded variable is aggregated (MEAN) on a regional level 

and named UrbanRural. This variable between 0 and 1 now indicated if a region is more rural or 

more urban. If the value is closer to 1 the region is more rural. In order to represent the percentage 

of urbanisation the variable UrbanRural is adjusted with the following formula              
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                        The variable Urbanization represents the percentage of urbanization 

within a region.  Additionally to be able to test the OLS model as fixed effect model country specific 

dummies were created. This was done for the first 19 countries. Country 20 is the control dummy so 

does not need to be included in the regression itself.  

The variables Urbanization and GDP are used for the interactions. The variable GDP is 

manually entered based on data from the World Bank (The World Bank, 2016). Interactions are made 

with Urbanization and GDP between difelec, difwater, waterpsu1, elcpsu1, edu1 and difeduc. The 

interaction terms are used to test the last eight hypotheses. 

 

5.3 Method  
 

In order to study the effect of the public services a panel data analysis was conducted. This because 

by using panel data analysis the effect can be measured over time. 

 This thesis will not look at the variable of GPD and income growth in a country or household 

because the causal relationship will be even more difficult to entangle. Does a higher income result in 

buying an electricity connection or the other way around? Furthermore this topic is more widely 

researched by different authors, for example, Mozumder and Marathe (2007) who did research on 

causal relationship between electricity and economic growth in Bangladesh, and  Wolde-Rufael 

(2006) who found a two-way causality in 12 sub-Saharan country between electricity and GDP. 

However in 6 other countries this two-way causality was not found only a causality running from GDP 

to electricity. studying poverty will hopefully be better capable to address the causality, and 

therefore be useful when making policy on public services.   

The regression itself is a OLS model with fixed effect country dummies. Which dependent 

variable is used will depend on which hypothesis is tested. The models will be corrected for starting 

year values, and the variable of interest will be the difference of the independent variable over time. 

For example the third hypothesis will be tested with the dependent variable difassetcar and 

independent variables educ1 elecpsu1 assetcar1 difeduc difelec. Additionally the country dummy 

variables are included in order correct for their country characteristics; cnt1 cnt2 cnt3 cnt4 cnt5 cnt6 

cnt7 cnt8 cnt9 cnt10 cnt11 cnt12 cnt13 cnt14 cnt15 cnt16 cnt17 cnt18 cnt19.  The variable of interest 

will in this case be difelec that measures if the change over time has a significant effect on the change 

in the dependent variable difassetcar. In the next section the models will be specified for testing each 

hypothesis.  
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5.4 Model  
 

In Table 4 the correlation between the used variables is shown. Based on the correlation the 

regressions had to be adjusted. The high correlation between Water 2010 and Electricity 2010 of 

0.678 results in running separate regressions. A correlation higher than 0.5 can be problematic when 

running a regression. For  this study problematic correlations are highlighted with yellow in Table 4.   

Table 4. - Correlation between the variables of interest  
    Water 

2010 
Assetindex 

2010 
Difference 

water 
availability 

Electricity 
2010 

Difference 
electricity 
availability 

 

Water 2010 
Pearson 
Correlation 

1,000 0,611 -0,356 0,678 -0,001 

 
Sig. (2-
tailed)  

0,000 0,000 0,000 0,988 

  N 130 130 130 130 130 

Assetindex 2010 
Pearson 
Correlation 

0,611 1,000 -0,079 0,636 0,069 

 
Sig. (2-
tailed) 

0,000 
 

0,373 0,000 0,433 

  N 130 130 130 130 130 

Difference water 
availability 

Pearson 
Correlation 

-0,356 -0,079 1,000 -0,210 0,153 

 
Sig. (2-
tailed) 

0,000 0,373 
 

0,017 0,083 

  N 130 130 130 130 130 

Electricity 2010 
Pearson 
Correlation 

0,678 0,636 -0,210 1,000 -0,304 

 
Sig. (2-
tailed) 

0,000 0,000 0,017 
 

0,000 

  N 130 130 130 130 130 

Difference electricity 
availability 

Pearson 
Correlation 

-0,001 0,069 0,153 -0,304 1,000 

 
Sig. (2-
tailed) 

0,988 0,433 0,083 0,000 
 

  N 130 130 130 130 130 

 

OLS regressions are run for the different models with country dummies in order to create a fixed 

effect model. A dummy variable for each country is created in order to adjust for country specific 

characteristics. In order to check for influential cases the models are checked using the Cook’s 

distance and Lever estimates. For each model the Cook’s distance and Lever were predicted.  On 

basis of the critical values for both estimates the influential cases were removed. In the result section 

for every model the amount of removed influential cases is indicated. The critical values were 

calculated according to the following formulas.   

Critical value Cook’s     D: > 
 

 
 

 

   
=0.031   

Critical value Lever estimate: >    
 

 
  

  

   
       

 

On basis of the twelve hypotheses that are tested the following equations are created. The variables 

match with the variables explained in section 5.2.  
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Model (1) 

                                                                         

                                     

 

Model (2) - With interaction variables 

 

The first model tests the effect of the change in water supply           on the regional poverty 

levels. In this model poverty is measured on basis of the difference in wealth between 2010 and 2015 

(               . The model corresponds with the first hypothesis suggests that an increase in 

water supply will result in lower poverty rates.  Model 2 is based on model 1 and includes the 

interaction terms between the independent variables with GPD and urbanization in order to test the 

fifth and ninth hypothesis.  Interactions that are not significant are removed from the model.  

 

Model (3) 

                                                                          

                                     

 

Model (4) - With interaction variables 

 

The third model looks at the effect of a change in water supply on average regional education level 

over the period 2010-2015. Model 3 is used to test the second hypothesis. Model 4, is identical to 

Model 3 and includes interaction terms, between the independent variables with GPD and 

urbanization in order to test the sixth and tenth hypothesis.   

 

Model (5) 

                                                                     

                                     

 

Model (6) - With interaction variables 

 

Model 5 tests the effect of a change in electricity supply on regional poverty levels. Poverty is in this 

case measured on basis of the difference in car ownership between 2010 and 2015 (            , this 

change represents a change in wealth over the same time period. Model 6 consists of Model 5 with 

additionally the significant interaction terms between the independent variables with GPD and 

urbanization, in order to test the seventh and eleventh hypothesis.  
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Model (7) 

                                                                     

                                     

 

Model (8) - With interaction variables 

 

The seventh model looks at the effect of a change in electricity supply on the average regional 

education level over the period 2010-2015. Model 7 is used to test the fourth hypothesis. Interaction 

terms are included in model 8 in order to test the eight and twelfth hypothesis. Only the significant 

interaction term between the independent variables with GPD and urbanization are included.  
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6 Results 
 

Answering the research question will be done as mentioned before based upon data from the 

Afrobarometer dataset, edition 4 and 5, which were held in 2010 and 2015. The methodological 

section showed how the datasets was prepared. The different sections in this chapter are based on 

the first four hypotheses. Depending on which model is analyzed the interaction hypothesis are 

tested as well. In all the models country specifics dummies are included to create a fixed effect 

model. All dummy variables are included in the regression except the dummy for country 20. Original 

data output can be found in appendix C. 

6.1 The effect of water provision on poverty 
 

Table 5. Fixed effect models predicting the effect of an increase in water connections on 
the regional wealth level 

 

Model 1 Model 2 

           B Std. Error     B Std. Error 

  Increase in water connections -0,000 0,003 0,765*** 0,003 

Water connections in 2010 0,008** 0,004 0,008** 0,003 

Education level in 2010 0,381*** 0,115 0,360** 0,113 

Regional wealth in 2010 -0,829*** 0,084 -0,798*** 0,083 

Percentage of urbanization 0,003 0,003 0,004 0,003 

Difference average education 
completed 0,742*** 0,119 0,765*** 0,116 

(Constant) -2,449 0,463 -2,336*** 0,454 

Interaction increase in water 
connections* GDP 

. . -0,000** 0,000 

Dependent Variable: Difference in regional wealth.  For both models N=122 

*p<0.1 **p<0.05 ***p<0.01 

 

In Table 5 the results of the first regression are shown. Based upon the data shown in Model 1 

conclusions can be drawn regarding the first hypothesis; higher water supply is associated with a 

lower regional poverty rate. Although the coefficient has a negative value, -0,000350, no 

interpretations about this negative direction have to be made. Because the p-value of 0.889 ensures 

that the hypothesis is rejected. Additional water connections do not have an significant effect on 

regional wealth level. Therefore no relationship with poverty reduction is observed. The results are 

not in line with was expected in on basis of the theory.   

Examining the other variables gives some additional insights. The regional wealth in 2010 

shows a negative coefficient and is highly significant. This can be explained by the fact that the lower 

the amount of wealth in 2010 the relatively higher the increase can be over the time period, this 
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phenomenon is known as convergence (Dowrick & Quiggin, 1997). The p-values of regional education 

level in 2010 and the difference in average education completed are both significant. The effect they 

have are positive, more education and an increase in education level is associated with a higher 

wealth level. Therefore an positive relationship exists between education and poverty reduction in 

the sub-Sahara African region based upon these findings.  This is an interesting results, these findings 

are in line with the theory of Ali and Pernia (2003) about the positive effect of education on poverty 

reduction. 

In Model 2 we have included the interaction terms between the independent variables with GDP 

and urbanization. On basis of model 2 hypotheses 5) ‘Rural regions experience a greater reduction in 

poverty when obtaining a water connection.’ and 9) ‘Regions in countries with a lower GDP 

experience a greater reduction in poverty when obtaining a water connection.’ are tested. The 

significant variable is the interaction between change in water and GDP. The other not significant 

interaction variables were taken out of the model. Based upon the coefficient of the interaction term 

we can draw conclusions about the ninth hypothesis. While the coefficient is negative the 

interpretation is as follows: regions in a country that have a lower GDP benefit more from additional 

water connections when looking at poverty reduction than regions in a country that have a higher 

GDP. These results provide evidence in favour of hypothesis 9. The interaction term for the fifth 

hypothesis did not show any significance. Therefore we cannot conclude that rural regions will 

benefit more from a water connection compared to urban regions.  

  

6.2 The effect of water supply on average regional education level 
 

While the effect of water supply on poverty was studied in the first hypothesis, the effect on the 

average education level is studied in the second hypothesis. Table 6 shows the results for Model 3. 

The positive coefficient of the increase in water connections variable indicates that it has a positive 

effect on regional education levels.  With a p value of 0.038 this effect is significant. This provides 

evidence for the second hypothesis, namely that higher regional water supply is associated with an 

higher regional education level.  

The negative variable Education level in 2010 highly affects the increase in education over 

this period of time, something that is intuitively likely.  We can assume that previous education has a 

guiding and supporting effect on later generations. But also that lower levels of initial education do 

have the possibility have an higher increase in the same time period, when comparing it with 

countries that already have an higher education level in 2010. The difference in regional wealth 

between 2010 and 2015 has a positive effect on regional education levels and is highly significant 
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with a p-value of <0.01. Furthermore the regional wealth in the year 2010 has a significant effect on 

an increase in regional education level. Having possession of a higher amount of assets tends to have 

a positive effect on the education level.  

 

Table 6 - Fixed effect models predicting the effect of an increase in water connections on the 
regional education level 

  

Model 3 Model 4 

B Std. Error B Std. Error 

 Increase in water connections 0,003** 0,002 -0,001 0,002 

Water connections in 2010 0,001 0,002 0,001 0,002 

Education level in 2010 -0,336*** 0,066 -0,315*** 0,064 

Regional wealth in 2010 0,163** 0,065 0,173** 0,063 

Percentage of urbanization 0,003 0,002 0,002 0,002 

Difference in regional wealth between 2010/2015 0,319*** 0,049 0,357*** 0,049 

(Constant) 1,527*** 0,281 1,461*** 0,272 

Interaction increase in water connections*GDP . . -0,000** 0,000 

Dependent Variable: Difference average education completed. For both models N=120 

*p<0.1 **p<0.05 ***p<0.01 

 

Model 4 in Table 6 shows the significant interaction. Similar to Model 2 the only significant 

interaction is between the increase in water connections and GDP. For both hypotheses 6) ‘Rural 

regions experience a greater reduction in poverty when obtaining an electricity connection.’ and 11) 

‘Regions in countries with a lower GDP obtain a higher increase in average education level when 

obtaining a water connection.’ the interaction terms were tested in this model. No significant effect 

was found in favour of the sixth hypothesis found and is therefore rejected. For hypothesis 11 we see 

a negative coefficient and a significant p value. We can interpret this that regions in a country with a 

lower GDP will benefit more from obtaining a water connection when looking at average regional 

education levels.  Investments in water connection with the aim to increase the education levels will 

have more effect for regions in countries with a lower GDP level.  The sixth hypothesis is rejected, 

while the second and eleventh hypotheses are not rejected.   

 

6.3 The effect of electricity provision on poverty  
 

Model 5 in Table 7 shows the results that are used to test the third hypothesis; higher electricity 

supply will result in a lower regional poverty rate. The independent variable of interest is the change 

in increase in electricity connections for the period 2010-2015. The dependent variable is the 

difference in regional wealth between 2010 and 2015. Different from the first regression here is that 

the dependent variable is not a bundle of assets but consist only of the car asset. This step is done 
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because of the chance of collinearity between the assets TV and radio with the availability of 

electricity, people are not able to use a television or radio without an electricity connection.  

 The coefficient of the variable increase in electricity connections is negative. This suggests a 

negative effect on an increase in regional wealth. However p-value shows that the variable is not 

significant. Therefore the third hypnosis is not accepted, namely that an increase in electricity 

connections results in lower regional poverty rates. The rejection of the third hypothesis can be a 

result of the way wealth is measured,  namely on basis of only the car asset. This will be explained in 

more detail in the Discussion section. 

The reference year 2010 for the dependent variable, regional wealth in 2010, show a 

negative t-value. This is explained by the fact that the lower the initial wealth the relative growth 

possibilities are higher over time, the convergence effect (Dowrick & Quiggin, 1997). The other 

variables shown in the table have some different interpretations. The change in education does show 

to be significant. This effect was expected base upon the widely accepted theory that education 

lowers poverty rate and therefore increases regional wealth. According to Ali and Pernia (2003) and 

Tilak (2002) better education means less poverty.  

 

Table 7.  Fixed effect models predicting the effect of an increase in electricity connections 
on the regional wealth level 

 

Model 5 Model 6 

B 
Std. 
Error B Std. Error 

  Increase in electricity connections -0,041 0,033 -0,038 0,031 

Electricity connections in 2010 -0,109*** 0,006 -0,102** 0,037 

Regional wealth in 2010 -0,751*** 0,072 -0,712*** 0,069 

Difference in average education completed 3,718** 1,532 0,411 0,870 

Education level in 2010 2,362* 1,344 1,327 1,300 

Percentage of urbanization 0,149*** 0,033 0,127*** 0,032 

(Constant) -0,376 4,543 3,098 4,403 

Interaction difference in average education 
completed*GDP 

. . -0,001* 0,000 

Interaction difference in average education 
completed* Urbanization 

. . 0,121*** 0,038 

Dependent Variable: Difference in regional wealth. Both models N=125 

*p<0.1 **p<0.05 ***p<0.01 

 

Model 6 in Table 7 shows the significant interaction terms. Both hypotheses 7) ‘Rural regions obtain 

a higher growth in average education level when obtaining a water connection’ and 11) ‘Regions in 

countries with a lower GDP obtain a higher increase in average education level when obtaining a 

water connection’ were tested. Both show no significant effect, so the variables were removed from 

the model. Therefore hypotheses 7 and 11 can be rejected. Two other interactions did show a 

significant effect. Namely the interaction between the difference in average education completed 
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with GDP and Urbanization. The interaction between change in education and GDP shows a negative 

effect. This means that in regions with a lower GDP a change in education has a larger effect on 

poverty reduction than in regions that have a higher GDP. The second interaction shows that in 

regions that are more urban, the effect of education on poverty is larger than in regions that are 

more rural orientated.  

 

6.4 The effect of electricity supply on average regional education level 
 

For testing the fourth hypothesis the effect of electricity supply on average regional education is 

measured. Model 7 in Table 8 displays the results. Looking at the coefficient of the Increase in 

electricity connections variable we see a positive effect on regional education levels.  The p value is 

0,010 and , therefore a significant effect is observed. This provides evidence in favour of the fourth 

hypothesis that ‘Higher regional electricity supply will result in a higher average regional education 

level’ . 

The difference in regional wealth between 2010 and 2015 has no significant influence on an 

increase in the regional education level. With a p value of  >0.1.  Furthermore looking at the variable 

for the education level in 2010 displays a significant effect, the coefficient shows an negative value. 

Lower education levels in 2010 have the possibility to obtain higher growth rates when looking at the 

increase in average education.   

 

Table 8 - Fixed effect models predicting the effect of additional electricity connections on 
regional education levels 

Model 

Model 7 Model 8 

B Std. Error B Std. Error 

  Increase in electricity connections 0,009*** 0,002 . . 

Electricity connections in 2010 0,008*** 0,002 . . 

Education level in 2010 -0,425*** 0,071 . . 

Regional wealth in 2010 0,003 0,006 . . 

Difference in regional wealth 2010/2015 0,006 0,005 . . 

Percentage of urbanisation 0,002 0,002 . . 

(Constant) 1,450*** 0,239 . . 

Dependent Variable: Difference average education completed. For both models N=127 

*p<0.1 **p<0.05 ***p<0.01 

 

Model 8 shows no significant interaction terms. In this model two hypothesis were tested; 

hypotheses 8) ‘Rural regions obtain a higher growth in average education level when obtaining an 

electricity connection’ and 12) ‘Regions in countries with a lower GDP obtain a higher increase in 
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average education level when obtaining an electricity connection’. Both interaction terms did not 

show to be significant. Therefore they were removed from the model. Therefore we can draw the 

conclusion that both hypotheses are not accepted.  However, based upon the values in model 7 we 

find evidence in favour of the fourth hypothesis. Therefore the fourth hypothesis is not rejected.  
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7 Discussion 
 

7.1 Interpretation of the results 
 

The effect of the public services water and electricity on poverty and education is studied from the 

perspective of different hypotheses. These are stated in section 3. The hypothesis were tested on a 

regional level. The regional data was obtained by aggregating data from 27.000 household interviews 

in 130 sub-national regions in 20 Sub-Saharan countries.  

 The first hypothesis argues that an increase in water supply results in a lower poverty rate. 

Looking at the mechanism we see that this effect has two sides. On the one hand it will increase 

labour quality and on the other hand it will increase labour quantity.  Consequently, this will increase 

the labour productivity and reduce the regional poverty rate. Poverty was measured based upon a 

set of assets. The set of assets represented the regional wealth level. An increase in regional  wealth 

represents an decrease in regional poverty. The results did not show a significant effect. An increase 

in water connections does not show to have an effect on increasing the regional wealth level and 

therefore no effect on reducing the poverty level in Sub-Sahara Africa. Looking at the reasons why 

the hypothesis was not accepted can be discussed from different perspectives. First, the real world 

effects; research shows that among residents of sub-Saharan Africa a low trust exists with respects to 

their governments (Doria, 2010). It is possible that people do not want to be dependent on 

governmental companies when it comes to water provision. We can observe that the use of bottled 

water in Africa has drastically risen the last decades. It is often seen as safe and a good alternative for 

governmental water supply, although the price of bottled water is higher (Doria, 2006; Pickering & 

Davis, 2012). The second perspective looks at the dependent variable used to represent regional 

poverty level. For testing this hypothesis the poverty is measured by an variable that is created based 

upon the assets television, radio and car. This index measures the regional wealth level. It is less 

broad than the IWI used in Smits and Steendijk (2015). Therefore, only the effect of getting hold on a 

television, radio or car is measured. It is debatable if this is the best indication for poverty in the Sub-

Saharan Region.   

The influence of a water connection on average regional education level is tested with the 

second hypothesis. Having clean and safe drinking water is important for an individual’s health and 

would therefore have a positive effect on education levels. However, how safe, clean and stable the 

supplied water is does not become clear from the data from the Afrobarometers. Therefore the real 

health effect cannot be predicted. However, the time spent on fetching water because no water 

connection is present should go down. A water connection in or around the house costs less time 
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than having to walk to a water source every day to get their daily water need.  In the third model it 

becomes clear that a significant positive effect is present of getting a water connection on average 

regional education levels. According to the mechanism stated in Section 3.1.1 we would expect that 

this effect is present.  What is often seen in developing countries is that providing water within 

households is a woman and girls task (Ray, 2007). The additional time available therefore is for the 

females within a household. In developing countries female education participation rates are lower 

than those of males (Bloom et al., 2006). The increase of woman education participation can be a 

reason of the significant effect of getting a water connection on the regional education level. 

No significant effect was measured when testing the third hypothesis; higher regional 

electricity supply will result in a lower regional poverty rate. This hypothesis was based on the 

increased possibilities an electricity connection should provide. New technologies and less labour 

intensive tools could be used in order to get higher economic returns. In this case the regional wealth 

level was measured based upon the availability of a car within the region’s households. Therefore, 

the decrease in regional poverty was represented by an increase in available cars in a region. The 

framework of Ali and Pernia (2003) suggests that the effect of getting an electricity connection would 

benefit the poor based on increasing wages and employment rate. Indirectly it would affect rural 

economic growth. However the results in model 5 do not show these effects. The question remains if 

the used dependent variable is able to display an increase in wages and employment for the poorest. 

Buying a car is probably not the first asset the poorest will purchase when their wages increase. 

However based on the available variables in the Afrobarometers the car asset was the best 

representation of poverty that is independent from electricity. The model chosen may not be able to 

give the right representation of the effect electrification has on poverty rates.  

The effect of electrification on the regional education level is tested in model 7. Results show 

a significant positive effect of an increase in electricity connections on regional education levels.  The 

availability of newer technologies that can be used due to electricity is high. In addition, similar to the 

effect a water connection has on saving time,  the availably of electricity creates additional time for 

different tasks. Households now have the possibility to use a refrigerator and a washing machine. 

This reduces the time spent on going to the market to get fresh products and on doing  their laundry. 

This would mostly affect the female individuals within a household. Furthermore the refrigerator has 

an positive effect on individuals health. In combination with the lower education participation rates 

of females this can be an explanation of the results.  

The interaction terms provide some interesting results. The fifth till twelfth hypotheses 

represent effects studied by the interaction variables. Of these eight hypotheses only for two 

hypotheses evidence was found. Often results from interaction variables are seen as useful for 

making policy. Specific effects can be measured more deeply. The results showed that countries with 
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a lower GDP did experience a greater effect of getting additional water connections. This effect was 

both on increasing regional wealth and on regional education levels. For the interactions with 

urbanization no significant effects of additional electricity and water connections were measured. 

This suggests that no significant difference exists of the effects in a rural area compared to more 

urban regions.  

 

7.2 Causality  
 

While looking at the results the questions remains how the different variables studied affect each 

other or, with other words,  whether assumptions can be made about how the causality runs. To get 

better insight in the questions two additional models were run. Both models studied the effect of  

additional water and electricity connections without the variables that look at education. Through 

this way additional information about the existence of a relationship between the independent 

variables water/electricity and the regional poverty rate is put forward. The results still do not show 

any significant effect of both water and electricity on the poverty level, with p values of 0.656 and 

0.995. The results of these models can be found in appendix C.5.  This concludes that the additional 

water and electricity connections do indeed have no direct effect on the regional poverty rates. 

However we do know that the additional water and electricity connections have an effect on regional 

education levels. However, the direction of the causality is not clear. It is also possible that an 

increase of regional education levels results in an increase in water and electricity connections. The 

same holds for the relationship between the regional poverty rates and education levels.  

Figure 6 was made to illustrate this. It shows the presence of correlation between the three 

variables. This is done based upon the results of this study. The real world effect indicated with the 

arrows can differ. From the results in this study, the size and directions of the effects are not clear.  

  

 

 
 

       

        

        

        

        

        Figure 6 – Expected relationship between public services, regional education levels and 
the regional poverty rate 

         

Additional water and 
electricity connections 

Increase in regional 
education levels 

Lowering of the 
regional poverty rate 
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7.3 Validity 
 

Looking at the results, one issue comes forward.  For both water and electricity no significant effect 

was found on increasing the regional wealth level, and therefore reducing regional poverty rates. The 

way regional poverty is measured in this study can be of influence, for both services the way of 

measuring wealth is shallow. If a larger amount of assets was available in the Afrobarometer dataset 

a better variable could have been created to represent regional poverty. The use of a larger variety of 

assets could mean a better measurement of poverty. Especially in the case of electricity the feeling 

remains that the car asset fell short to display regional poverty in the correct way. Nevertheless a car 

is often seen as a luxury good. It probably says more about how many people become rich within a 

region that how many people escape poverty.  

The sample size of 27.000 household shows that the outcomes do represent a significant amount 

of observations for the sub-Sahara African region. The external validity for applying the findings of 

this study on the real world is high. As mentioned before an problem with the internal validity may 

be the way of measuring poverty. Future research could adjust for this problem and measure poverty 

in a different way. Also the use of only two periods in time must be an issue  to keep in mind when 

looking at the results. Based upon the Afrobarometers it was not possible to include more periods, 

for the simple reason that only the fourth and fifth dataset contain the right countries and variables. 

Future datasets can hopefully extend this range.  This will result in more robust findings. 

 When aggregating the dataset the choice had to be made if the study would be done on a 

household or on a regional level. The Afrobarometers itself is all done on a household level. The use 

of a high amount of household would results in strong results. The problem in this study was that a 

panel data analyses was expected to have better results, measuring the effect over a period instead 

of a static analysis on one moment in time. Based upon the household level dataset it was not 

possible to do a panel data analysis. Therefore the choice was made to aggregate the data to a 

regional level. Only based on the aggregated regional data it was possible to conduct a panel data 

analysis. For future research it can be of additional value to do research on the household level. 

However  this requires a different way of collecting the data. 
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8 Conclusion  
 

The aim of this study was to look at the effect of public services on regional poverty rates and 

regional education levels. Different hypotheses were tested to draw conclusions on the research 

questions.  This following four research questions are answered;   

 What is the effect of getting a water connection in a household on the regional poverty rates in 

Sub-Saharan Africa? 

 What is the effect of getting a water connection in a household on the regional average 

education level in Sub-Saharan Africa? 

 What is the effect of  a getting a electricity connection in a household on the regional poverty 

rates in Sub-Saharan Africa 

 What is the effect of getting an electricity connection in a household on the regional average 

education level in Sub-Saharan Africa? 

In addition, the fifth research question that studies the interaction effect; 

 To what extend do the effects of water and electricity connections on poverty and education 

level depend on the level of development and the degree of urbanization of a region? 

The eight hypotheses related to the fifth research question did in majority not show any significant 

effects. Therefore answering all hypothesis one by one would not be necessary. However based the 

significant effect we can answer the additional research question. The two hypotheses that were not 

accepted  are; 

 Regions in countries with a lower GDP experience a greater reduction in poverty when obtaining 

a water connection. 

 Regions in countries with a lower GDP obtain a higher increase in average education level when 

obtaining a water connection. 

Looking at the first research question and answering this based upon the first hypothesis gives a clear 

answer. An increase in water connection does not seem to have a significant effect on the regional 

poverty rates. Although on basis of the theory a positive effect would have been expected. The third 

research question looks at the effect of getting an electricity connection on regional poverty rates. 

Also no effect was found based upon this study, showing similarities with the effect of additional 

water connections on poverty. Reasons why the answer does not comply with the theory are tried to 

be explained in the Discussion section. It is interesting to look in Model 1 and 3 at the effect of 

education on regional poverty. The change in education shows to be highly significant. The more 

education they get the higher the increase in regional wealth. Therefore a positive effect on poverty 

reduction has been shown in this study, which is in line with expectations.  
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 The second and fourth research questions focus on the effect of increasing the amount of 

water or electricity connections on regional average education levels.  Both research questions can 

be answered that an positive effect exists.  However, already mentioned in the discussion, the 

direction of the causality between the variables is not clear 

The fifth research question looks at to what extend water and electricity connections are 

influenced by a countries level of development and rate of urbanisation. Based on this research 

question eight hypotheses were stated. However only 2 of them were not rejected. The interaction  

term between change in water connection and GDP was significant for both education and poverty 

as dependent variables.  This was interpreted as follows:  Regions with a lower GDP will benefit more 

from additional water connections when looking at the effect on regional poverty and education 

levels. For electricity this effect was not found. Also the effect of urbanization did not show to be 

present in the model.  Living in a more urban or rural area did not significantly influence the results.  

 From these results, the following conclusions can be drawn. No significant effect is measured 

of additional water and electricity connections on lowering the regional poverty rates in Sub-Sahara 

Africa. However interactions showed that the effect in less developed countries was higher than in 

countries with a higher GDP. Additionally, we see a significant influence of an increase in average 

education levels on the regional poverty rates.  It is not proven that the causality of public services 

effects education and therefore reduces poverty. However we observe that an correlation between 

the three exists as shown in Figure 6.   

Summarized, not all results are in line with expectations from the literature. However the 

results in this study address a relationship between the variables and express the importance of 

public services and education in sub-Saharan Africa in the fight against poverty.  
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10 Appendices 
 

10.1 Appendix A 
 

Overview countries dataset 4 –year 2010  

Filename: merged_r4_data.sav 
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Overview countries dataset 5 –year 2015 

Filename: merged_r5_data_0.sav 
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10.2 Appendix B 
 

REGION2010 

 Frequency Percent Valid 

Percent 

Cumulative 

Percent 

 Alibori 88 ,3 ,3 ,3 

Atacora 104 ,4 ,4 ,7 

Atlantique 136 ,5 ,5 1,2 

Borgou 136 ,5 ,5 1,7 

Collines 88 ,3 ,3 2,0 

Couffi 104 ,4 ,4 2,4 

Donga 72 ,3 ,3 2,6 

Littoral 120 ,4 ,4 3,1 

Mono 64 ,2 ,2 3,3 

Oueme 120 ,4 ,4 3,7 

Plateau 72 ,3 ,3 4,0 

Zou 96 ,3 ,3 4,3 

South-East 560 2,0 2,0 6,4 

East 480 1,7 1,7 8,1 

North 112 ,4 ,4 8,5 

South-East 48 ,2 ,2 8,7 

South-West 352 1,3 1,3 9,9 

North 288 1,0 1,0 11,0 

East 184 ,7 ,7 11,6 

Central 376 1,4 1,4 13,0 

Santo Antao 224 ,8 ,8 13,8 

Sao Vicente 224 ,8 ,8 14,6 

Santiago - Interior 336 1,2 1,2 15,8 

Santiago - Praia 256 ,9 ,9 16,7 

Fogo 224 ,8 ,8 17,6 

Western 120 ,4 ,4 18,0 

Central 104 ,4 ,4 18,4 

Greater Accra 184 ,7 ,7 19,0 

Volta 104 ,4 ,4 19,4 

Eastern 136 ,5 ,5 19,9 

Ashanti 232 ,8 ,8 20,7 

Brong Ahafo 112 ,4 ,4 21,1 

North 208 ,8 ,8 21,9 

Central 208 ,8 ,8 22,6 
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Eastern 160 ,6 ,6 23,2 

Rift Valley 264 1,0 1,0 24,2 

Nyanza 152 ,5 ,5 24,7 

Western 128 ,5 ,5 25,2 

Coastal Area 192 ,7 ,7 25,9 

North 424 1,5 1,5 27,4 

West 400 1,4 1,4 28,8 

South 184 ,7 ,7 29,5 

East 192 ,7 ,7 30,2 

Central 840 3,0 3,0 33,2 

West 184 ,7 ,7 33,9 

East 176 ,6 ,6 34,5 

Antananarivo 338 1,2 1,2 35,7 

Fianarantsoa 272 1,0 1,0 36,7 

Toamasina 178 ,6 ,6 37,4 

Mahajanga 150 ,5 ,5 37,9 

Toliary 288 1,0 1,0 38,9 

Antsiranana 124 ,4 ,4 39,4 

Central 488 1,8 1,8 41,2 

North 152 ,5 ,5 41,7 

South 560 2,0 2,0 43,7 

Kayes 168 ,6 ,6 44,3 

Koulikoro 192 ,7 ,7 45,0 

Sikasso 216 ,8 ,8 45,8 

Segou 208 ,8 ,8 46,6 

East 320 1,2 1,2 47,7 

Bamako 128 ,5 ,5 48,2 

Maputo 72 ,3 ,3 48,4 

Maputo City 64 ,2 ,2 48,7 

Gaza 72 ,3 ,3 48,9 

Inhambane 80 ,3 ,3 49,2 

Sofala 104 ,4 ,4 49,6 

Tete 112 ,4 ,4 50,0 

Manica 80 ,3 ,3 50,3 

Zambezia 232 ,8 ,8 51,1 

Nampula 224 ,8 ,8 51,9 

Niassa 64 ,2 ,2 52,2 

Cabo Delgado 96 ,3 ,3 52,5 

North-East 512 1,8 1,8 54,3 

North-West 256 ,9 ,9 55,3 

South 96 ,3 ,3 55,6 
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Central 336 1,2 1,2 56,8 

Western region 500 1,8 1,8 58,6 

Mid-West Region 111 ,4 ,4 59,0 

Eastern Region 640 2,3 2,3 61,3 

Northern Region 1073 3,9 3,9 65,2 

Dakar 256 ,9 ,9 66,1 

Diourbel 128 ,5 ,5 66,6 

Fatick 72 ,3 ,3 66,9 

Kaolack 128 ,5 ,5 67,3 

Kolda 96 ,3 ,3 67,7 

Louga 80 ,3 ,3 68,0 

Matam 56 ,2 ,2 68,2 

Saint-Louis 80 ,3 ,3 68,5 

Tambacounda 80 ,3 ,3 68,7 

Thies 168 ,6 ,6 69,3 

Ziguinchor 56 ,2 ,2 69,5 

Eastern Cape 324 1,2 1,2 70,7 

Free State 204 ,7 ,7 71,5 

Gauteng 388 1,4 1,4 72,9 

Kwazulu Natal 388 1,4 1,4 74,3 

Limpopo 212 ,8 ,8 75,0 

Mpumalanga 208 ,8 ,8 75,8 

North West 216 ,8 ,8 76,5 

Northern Cape 160 ,6 ,6 77,1 

Western Cape 300 1,1 1,1 78,2 

West 216 ,8 ,8 79,0 

North-west 304 1,1 1,1 80,1 

Islands 112 ,4 ,4 80,5 

North-East 248 ,9 ,9 81,4 

Central 224 ,8 ,8 82,2 

South 104 ,4 ,4 82,6 

Central 528 1,9 1,9 84,5 

West 624 2,3 2,3 86,7 

North 535 1,9 1,9 88,7 

East 600 2,2 2,2 90,8 

Kampala 144 ,5 ,5 91,3 

Lusaka 176 ,6 ,6 92,0 

Central 120 ,4 ,4 92,4 

Copperbelt 200 ,7 ,7 93,1 

Eastern 152 ,5 ,5 93,7 

Luapula 88 ,3 ,3 94,0 
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Northern 152 ,5 ,5 94,5 

North-Western 72 ,3 ,3 94,8 

Southern 144 ,5 ,5 95,3 

Western 96 ,3 ,3 95,7 

Harare 200 ,7 ,7 96,4 

Bulawayo 72 ,3 ,3 96,7 

Midlands 136 ,5 ,5 97,1 

Masvingo 128 ,5 ,5 97,6 

Mashonaland East 112 ,4 ,4 98,0 

Mashonaland West 136 ,5 ,5 98,5 

Mashonaland Central 104 ,4 ,4 98,9 

Matebeland South 72 ,3 ,3 99,1 

Matebeland North 72 ,3 ,3 99,4 

Manicaland 168 ,6 ,6 100,0 

Total 27713 100,0 100,0  
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10.3 Appendix C 

C.1 tables: Model 1 and  2 - Regression water on poverty rate 

Model 1 
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Model 2 
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C.2 tables: Model 3 and 4 - Regression water on education 

Model 3 

 



51 
 

Model 4 
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C.3 tables: Model 5 and 6 - Regression electricity on poverty rate and education 

Model 5 
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Model 6 
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C.4 tables: Model 7 and 8 - Regression electricity on education 

Model 7  
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C.5 tables: Additional models:   effect of water and electricity connections on the regional 

poverty level 
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10.4 Appendix D – Recoding of regions in dataset (part of syntax) 
 
Recode region2010  
   (140,148,150,156,153,154,155,159,160,163=140) 
   (141,143,142,144,145,147,161,162=141) 
   (146,157,158=142) 
   (149,151,152=143) 
   (188,192,181,180=180) 
   (191,184,189=181) 
   (183,187=182) 
   (182,190,186,185=183) 
   (267,268,269=267) 
   (300,301=300) 
   (306,307=306) 
   (340,341,342=340) 
   (343,344=341) 
   (345,346=342) 
   (347,348,349=343) 
   (381,391,383,388,390,392=380) 
   (380,387,384,382=381) 
   (394,385,386,389,393=382) 
   (505,506,507,508=505) 
   (580,584,587,590,591=580) 
   (581,586,589=581) 
   (583,582=582) 
   (585,592,588=583) 
   (647,648,650,644,649,632=620) 
   (631,629=621) 
   (652,622,636,620,623,628,633,625,630=622) 
   (627,655,621,624,626,634,635,637,638,639,640,641,642,643,645,646,651,653,654,656=623) 
   (755,753,754,751=740) 
   (756,758,759,757=741) 
   (764,765,761,762,763=742) 
   (741,742,743,760,746=743) 
   (744,745,750,752,740=744) 
   (747,748,749=745). 
 EXECUTE.        
 
Value labels region2010  
   100"Alibori" 
   101"Atacora" 
   102"Atlantique" 
   103"Borgou" 
   104"Collines" 
   105"Couffi" 
   106"Donga" 
   107"Littoral" 
   108"Mono" 
   109"Oueme" 
   110"Plateau" 
   111"Zou" 
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   140"South-East" 
   141"East" 
   142"North" 
   143"South-East" 
   180"South-West" 
   181"North" 
   182"East" 
   183"Central" 
   220 "Santo Antao" 
   221 "Sao Vicente" 
   222 "Santiago - Interior" 
   223 "Santiago - Praia" 
   224 "Fogo" 
   260 "Western" 
   261 "Central" 
   262 "Greater Accra" 
   263 "Volta" 
   264 "Eastern" 
   265 "Ashanti" 
   266 "Brong Ahafo" 
   267 "North" 
   300 "Central" 
   302 "Eastern" 
   303 "Rift Valley" 
   304 "Nyanza" 
   305 "Western" 
   306 "Coastal Area" 
   340 "North" 
   341"West" 
   342"South" 
   343 "East" 
   380"Central" 
   381"West" 
   382"East" 
   420 "Antananarivo" 
   421 "Fianarantsoa" 
   422 "Toamasina" 
   423 "Mahajanga" 
   424 "Toliary" 
   425 "Antsiranana" 
   460 "Central" 
   461 "North" 
   462 "South" 
   501 "Kayes" 
   502 "Koulikoro" 
   503 "Sikasso" 
   504 "Segou" 
   505 "East" 
   509 "Bamako" 
   540 "Maputo" 
   541 "Maputo City" 
   542 "Gaza" 
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   543 "Inhambane" 
   544 "Sofala" 
   545 "Tete" 
   546 "Manica" 
   547 "Zambezia" 
   548 "Nampula" 
   549 "Niassa" 
   550 "Cabo Delgado" 
   580 "North-East" 
   581 "North-West" 
   582 "South" 
   583 "Central" 
   620 "Western region" 
   621 "Mid-West Region" 
   622 "Eastern Region" 
   623 "Northern Region" 
   660 "Dakar" 
   661 "Diourbel" 
   662 "Fatick" 
   663 "Kaolack" 
   664 "Kolda" 
   665 "Louga" 
   666 "Matam" 
   667 "Saint-Louis" 
   668 "Tambacounda" 
   669 "Thies" 
   670 "Ziguinchor" 
   700 "Eastern Cape" 
   701 "Free State" 
   702 "Gauteng" 
   703 "Kwazulu Natal" 
   704 "Limpopo" 
   705 "Mpumalanga" 
   706 "North West" 
   707 "Northern Cape" 
   708 "Western Cape" 
   740 "West" 
   741 "North-west" 
   742 "Islands" 
   743 "North-East" 
   744 "Central" 
   745 "South" 
   780 "Central" 
   781 "West" 
   782 "North" 
   783 "East" 
   784 "Kampala" 
   820 "Lusaka" 
   821 "Central" 
   822 "Copperbelt" 
   823 "Eastern" 
   824 "Luapula" 
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   825 "Northern" 
   826 "North-Western" 
   827 "Southern" 
   828 "Western" 
   860 "Harare" 
   861 "Bulawayo" 
   862 "Midlands" 
   863 "Masvingo" 
   864 "Mashonaland East" 
   865 "Mashonaland West" 
   866 "Mashonaland Central" 
   867 "Matebeland South" 
   868 "Matebeland North" 
   869 "Manicaland". 
 
 
COMPUTE REGION2015=REGION. 
EXECUTE. 
Recode region2015  
   (140,148,150,156,153,154,155,159,160,163=140) 
   (141,143,142,144,145,147,161,162=141) 
   (146,157,158=142) 
   (149,151,152=143) 
   (188,192,181,180=180) 
   (191,184,189=181) 
   (183,187=182) 
   (182,190,186,185=183) 
   (267,268,269=267) 
   (300,301=300) 
   (306,307=306) 
   (340,341,342=340) 
   (343,344=341) 
   (345,346=342) 
   (347,348,349=343) 
   (381,391,383,388,390,392=380) 
   (380,387,384,382=381) 
   (394,385,386,389,393=382) 
   (435,422,440,431=420) 
   (421,427,434,433,441=421) 
   (420,428,423=422) 
   (439,430,429,436=423) 
   (424,425,426,437=424) 
   (432,438=425) 
   (549=550) 
   (550=549) 
   (580,584,587,590,591=580) 
   (581,586,589=581) 
   (583,582=582) 
   (585,592,588=583) 
   (647,648,650,644,649,632=620) 
   (631,629=621) 
   (652,622,636,620,623,628,633,625,630=622) 
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   (627,655,621,624,626,634,635,637,638,639,640,641,642,643,645,646,651,653,654,656=623) 
   (663,664=663) 
   (666,670=664) 
   (667=665) 
   (668=666) 
   (669=667) 
   (671,665=668) 
   (672=669) 
   (673=670) 
   (755,753,754,751=740) 
   (756,758,759,757=741) 
   (764,765,761,762,763=742) 
   (741,742,743,760,746=743) 
   (744,745,750,752,740=744) 
   (747,748,749=745) 
   (828,829=828). 
EXECUTE. 
Value labels region2015 
   100"Alibori" 
   101"Atacora" 
   102"Atlantique" 
   103"Borgou" 
   104"Collines" 
   105"Couffi" 
   106"Donga" 
   107"Littoral" 
   108"Mono" 
   109"Oueme" 
   110"Plateau" 
   111"Zou" 
   140"South-East" 
   141"East" 
   142"North" 
   143"South-East" 
   180"South-West" 
   181"North" 
   182"East" 
   183"Central" 
   220 "Santo Antao" 
   221 "Sao Vicente" 
   222 "Santiago - Interior" 
   223 "Santiago - Praia" 
   224 "Fogo" 
   260 "Western" 
   261 "Central" 
   262 "Greater Accra" 
   263 "Volta" 
   264 "Eastern" 
   265 "Ashanti" 
   266 "Brong Ahafo" 
   267 "North" 
   300 "Central" 
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   302 "Eastern" 
   303 "Rift Valley" 
   304 "Nyanza" 
   305 "Western" 
   306 "Coastal Area" 
   340 "North" 
   341"West" 
   342"South" 
   343 "East" 
   380"Central" 
   381"West" 
   382"East" 
   420 "Antananarivo" 
   421 "Fianarantsoa" 
   422 "Toamasina" 
   423 "Mahajanga" 
   424 "Toliary" 
   425 "Antsiranana" 
   460 "Central" 
   461 "North" 
   462 "South" 
   501 "Kayes" 
   502 "Koulikoro" 
   503 "Sikasso" 
   504 "Segou" 
   505 "East" 
   509 "Bamako" 
   540 "Maputo" 
   541 "Maputo City" 
   542 "Gaza" 
   543 "Inhambane" 
   544 "Sofala" 
   545 "Tete" 
   546 "Manica" 
   547 "Zambezia" 
   548 "Nampula" 
   549 "Niassa" 
   550 "Cabo Delgado" 
   580 "North-East" 
   581 "North-West" 
   582 "South" 
   583 "Central" 
   620 "Western region" 
   621 "Mid-West Region" 
   622 "Eastern Region" 
   623 "Northern Region" 
   660 "Dakar" 
   661 "Diourbel" 
   662 "Fatick" 
   663 "Kaolack" 
   664 "Kolda" 
   665 "Louga" 
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   666 "Matam" 
   667 "Saint-Louis" 
   668 "Tambacounda" 
   669 "Thies" 
   670 "Ziguinchor" 
   700 "Eastern Cape" 
   701 "Free State" 
   702 "Gauteng" 
   703 "Kwazulu Natal" 
   704 "Limpopo" 
   705 "Mpumalanga" 
   706 "North West" 
   707 "Northern Cape" 
   708 "Western Cape" 
   740 "West" 
   741 "North-west" 
   742 "Islands" 
   743 "North-East" 
   744 "Central" 
   745 "South" 
   780 "Central" 
   781 "West" 
   782 "North" 
   783 "East" 
   784 "Kampala" 
   820 "Lusaka" 
   821 "Central" 
   822 "Copperbelt" 
   823 "Eastern" 
   824 "Luapula" 
   825 "Northern" 
   826 "North-Western" 
   827 "Southern" 
   828 "Western" 
   860 "Harare" 
   861 "Bulawayo" 
   862 "Midlands" 
   863 "Masvingo" 
   864 "Mashonaland East" 
   865 "Mashonaland West" 
   866 "Mashonaland Central" 
   867 "Matebeland South" 
   868 "Matebeland North" 
   869 "Manicaland". 
 


