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Abstract

This paper uses a newly constructed data set and dynamic panel data estimators to investigate
the relationships among service exports, income growth and youth unemployment rates in African
countries over the 1974-2016 period. Measuring service exports as the growth rate of aggregate
service exports and controlling for other covariates, we find that service exports are positively
associated with income growth and negatively correlated with youth unemployment rates in African
countries, all things equal. While we do not claim a causal relationship, these strong associations
may suggest that one mechanism to boost income growth and reduce youth unemployment rates
in African countries is to pursue policies to increase service exports. Our results suggest that
African countries can use service exports to generate fast economic growth as well as generate
youth employment. African countries should therefore pursue policies to increase service exports.



1 Introduction

This paper uses a new data set to investigate the effects of service exports on income growth and

youth unemployment in African countries during the 1974 to 2016 period. We do so by estimating

income growth and youth unemployment equations with service sector export growth as one of

the explanatory variables. We do not develop a formal model of the effects of service exports but

rely on previous studies to sketch out ways in which service exports could impact income growth

and youth employment to derive our estimated equations. In spite of relatively rapid income

growth in the early 21st century, International Labor Organization (ILO) statistics suggests that

youth unemployment, in African countries tends to be high. Besides the high rates of youth

unemployment, the quality of youth employment tends to be very low with the youth trapped in

low productivity urban informal sector service jobs (Filmer and Fox: 2014).1 The combination of

slow income growth and high youth unemployment rates is a waste of human capital and threaten

social stability as ambitious politicians could exploit the grievances of the unemployment youth to

turn them into the foot soldiers of misguided revolutions.

High rates of youth unemployment in African countries is not likely to abate anytime soon. The

sheer size of the youth population entering the labor market each year and the slow growth of job

creation in the formal sector because recent growth in Africa has come from increase resource prices.

Resource extraction tends to have low employment content. In spite of the fact that the current

youth cohort in Africa enter the labor market as the most educated and skilled, unemployment

rates among them remain very high. For example, Fox et al (2016) report that about 40% of high

school graduates in Mozambique were unemployed.

In spite of the proliferation of empirical studies on the relationship between service exports and

income growth in other parts of the world, very little work has been done in this area for African

countries. The little that has been done has focused on specific sub-sectors (e.g. tourism) in specific

countries. This relative neglect may stem from the lack of appropriate service trade data in Africa

or lack of interest on the part of researchers. The lack of investigation of the effects of service

exports (service sector generally) on economic outcomes in Africa is a gap in the literature given

the relatively large and growing size of this sector in African economies. This paper helps to fill

this gap in this literature.

The traditional stages of economic growth and structural transformation goes from agricultural
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and primary production to manufacturing and finally to services as the economy matures at high

income levels. The reason adduced for the traditional progression is differences in sectoral pro-

ductivity with higher productivity in the manufacturing sector than the primary sector combined

with dynamics of demand. In this scenario, economic growth may come from productivity growth

within sectors as well as from resource reallocation across sectors. The service sector expands only

when service demand increases domestically at high income levels. This development processes

is accelerated by increased exports of manufactured goods, especially sophisticated manufactures

(Hausman, Hwang and Rodrik: 2007, Jarreau and Poncert: 2012, Feenstra and Sasahara: 2018,

among others). This is the historical experience of the currently advanced economies and those of

the the fast growing East Asian countries.

Until recently, discussion of the importance of exports for economic growth had focused on

trade in manufactured goods. It was thought that productivity in the service sector was low com-

pared to that of the manufacturing sector, services were not “storable”, and that trade in services

required face-to-face interaction between producer and consumer thus rendering it non-tradeable

across borders. Technological innovations in information communications technology, transporta-

tion, digital storage, and trade-ability have made trade in services similar to those of manufactures

because they benefit from technical progress and gains from trade through specialization, scale,

scope, and agglomeration economies and network effects. Indeed some authors argue that technical

innovations have made the production and trade in the service sector more sophisticated than those

in the manufacturing sector.

This paper differs from previous studies on the ink between service exports and economic

outcomes in developing countries. We neither focus on export sophistication as earlier studies do

(Bohn et al : 2018, Jarreau and Poncet: 2012, Mirsha, Lundstrom, and Anand: 2011, Stojkoski

et al : 2016, Hausman, Hwan, and Rodrik: 2007, among others), nor focus on the impact of

service exports on the productivity of other sectors to explain income growth (Arnold et al : 2013,

Bohn, Brakman and Dietzenbacher: 2018, Lodenfalk (2016). Rather we look at the direct effect of

aggregate service export growth on income growth and youth employment. Second, we focus on

African countries rather than on developed or East Asian countries. Thirdly, we use panel data

from a large number of African countries as opposed to focusing on one country or a few countries

using only cross country data. Finally, we study the effects of service exports on both income

growth and youth unemployment in the same paper. This is the only study we are aware of that
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explores the effects of service exports on youth unemployment in African countries.

The rest of the paper is organized as follows: Section 2, following this introduction, briefly

describes the structure of the service sector in African countries followed by a review of the literature

in section 3. Section 4 sketches out how service exports could affect economic growth and youth

employment and present the equations to be estimated. Section 5 discusses the data and estimation

method. Section 6 presents and discusses the statistical results while section 7 concludes the paper.

2 Characteristics of the Service Sector in Africa

The service sector in African countries is large and growing rapidly relative other sectors for coun-

tries in the early stages of development. Africa seems to have skipped this traditional primary-

manufacturing-service transformation. Rather, Africa moved from primary production into esrvice

production. In 1980, the industrial and service sectors employed 13.2 and 28.6 percent of of the

labor force in African countries. By 2016, the service sector employed 48% of the labor force and

contributed 53.17% of GDP while industry’s share of employment and output had declined. It

is also interesting to note that the average productivity in the service sector increased by 10.42%

while productivity in the manufacturing sector increased by 7.2% over the 2000 to 2015 period.2

However, unlike other parts of the world, an important characteristic of the service sector in African

countries is that a disproportionately large share of this sector is in the low productivity and low

income informal sub-sector. The second largest share of the service sector in African countries is the

government sector.3 Output from these two service sub-sectors are not likely to be exported since

consumption and production in these sub-sectors require face to face interaction between producers

and consumers. The modern service export sub-sector is a relatively small one in African countries,

although it is growing at a fast pace.

Besides size, there are some important characteristics of service exports from African countries.

With a few exceptions, service exports from African countries consist mainly of mode 2 service

exports with little exports from other modes (1, 3 & 4) that include high value added services such

as business services, and intellectual property receipts. African service exports are dominated by

tourism and transport; thus while it may create many jobs and spur economic growth, income in

these sectors may grow slowly. The only exceptions may be South Africa and ICT service exports

from Kenya and Egypt. South Africa is probably the only exporter of business services and a
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source of foreign direct investment (FDI) in our sample. A second characteristic of African service

exports is the extent to which it is concentrated in a few countries. Ayoki (2018) points out that

10 countries accounted for 85% of the service exports in Africa between 2005 and 2016; indeed the

top 3 service exporters accounted for 55.5% of service exports in Africa during the period. With

such a high degree of concentration, any benefits of service exports is also likely to be concentrated

in these few countries.

In addition to low levels of service exports from African countries, there is an extreme variability

of these exports over time. Figure 1 shows the annual growth rate of service exports from Egypt,

South Africa, Kenya, Ghana, Morocco, Ethiopia and Mauritius—the leading service exporters in

the sample. The striking thing about the figure is the high annual variation in service export

growth in each of the countries. Bhorat et al (2016) demonstrate that the service sector dominates

the South African economy in terms of size (share of GDP and employment) and contribution to

growth and poverty reduction. The sector has also been increasing its share of exports. However,

the sector is a very heterogeneous one with high productivity skilled labor sub-sector coexisting

with a large informal low productivity low skilled sub-sector. The South African service sector is a

representative of the service sector in African countries.

The discussion above is consistent with Ayoki’s (2018) analyses of recent trends in African

service trade in African countries shows that Africa’s share in world service trade has decreased

although the absolute amount of service trade in African countries has increased. Moreover, he

finds that service exports are concentrated in a few sub-sectors, mainly tourism and transport.

Although service exports have been growing very fast in Africa, because Africa started from a very

low base and the growth rate is not far outstripping the growth rate of other parts of the world,

Africa’s share of world service exports has actually shrunk. According to IMF data (2017), Africa’s

contribution to the growth rate of service exports between 1990 and 2015 was insignificant.4

3 Literature Review

There is a growing literature on the effects of service exports on economic outcomes in the world

generally. This literature has focused on three areas: (i) the determinants of service exports; (ii)

the effects of service exports on economic and export sophistication, structural transformation and

income growth; and to a lesser extent, (iii) the effects of service exports on employment and income
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distribution. This literature has focused mainly on developed countries and East Asian countries

with little focus on African countries (Kenya and South Africa may be the possible exceptions).

A number of studies investigate the determinants of service exports around the world. Mini

(2016) uses ARDL to estimate the income and price elasticities of demand for Indian service exports

and finds large and statistically significant positive income elasticities but no price elasticities.

It concludes that Indian service exports are mostly determined by demand from India’s trading

partners. Sahoo and Dash (2014) concludes that the growth rate of India’s service exports can

be explained by the growth in world trade generally, infrastructural development, expanded trade

in goods, and most importantly, human capital development and institutional reforms. Dincer

and Telan-Koru (2016) arrives at a similar conclusion for Turkey. These studies may suggest that

the demand for African service exports will grow much faster than trading partner income, hence

provide opportunities for stimulating growth, if the demand for African service exports follows the

pattern elsewhere.

Arnold et al (2012) concludes that service sector liberalization and increased service exports led

to increased productivity in the manufacturing sector in India, suggesting a mechanism through

which improved efficiency and exports in the service sector can lead to increased economic growth

and poverty reduction. They find that a one standard deviation increase in service sector liberal-

ization led to 11.7 to 13.2 percent increase in manufacturing sector productivity growth. Similarly,

Lodefalk (2014) shows that Swedish firms that have high service intensity also tend to have high

export intensity in both manufacturing and services, suggesting that high service intensity increases

the efficiency and competitiveness of these firms. Although these studies are not directly related

to the central issue we investigate (the effects of service exports on income growth and youth

unemployment), they may be relevant for policies that may flow out of our results.

Western industrialized nations and fast growing East Asian countries have followed the tradi-

tional trajectory of economic development that transitions from primary production to manufactur-

ing, and only to service dominated one when the economy is an advanced one. Africa seems to have

skipped the industrialization phase of development as most African economies have moved directly

from primary production to service dominated economies. For example in 1980, the average share

of agriculture, industry, and services in African economies were 38%, 13.8% and 48.2% respectively.

By 2015 industry’s share had declined to 11.2% while that of service had increased to 58%.5 At

a time when the service sector is dominating African economies, technological progress has made
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services tradeable, thus creating the possibility for service exports, just as manufacturing exports

to be used as a vehicle for income growth and job creation.

In addition to size, productivity in the service sector also grew rapidly during the period.

For example, value added per person in the service sector increased by 10% during the period,

compared to 7% in the manufacturing sector.6 This productivity gain came despite the existence of

a large informal component of of the service sector. The large and growing service sector has led to

questions as to whether Africa can use the “service escalator” for income growth, such as India and

East Asian countries (Sahoo and Dash: 2014, Mirsha, Lundstrom and Anand: 2011, Jarreau and

Poncet: 2012, Khanna et al : 2016, Arnold, Javoncik, and Lipschomb: 2013, Godinho de Sousa:

2016, among others)..7

Several studies conclude that service exports have significantly positive effects on income growth,

all things equal (Mishra, Lundstrom, and Anand: 2011, Jarreau and Poncet: 2011, Hausman,

Hwan, and Rodrik: 2007, Khanna et al : 2016, among others). This group of studies suggests that

service exports increases the sophistication of a country’s exports and of its economy generally.

This sophistication leads to faster export and income growth. These studies are generally based on

the calculation of EXPYs for service and non-services to arrive at their conclusions.8 Godinho de

Sousa (2016) uses co-integration analysis and both aggregate service exports and sub-sector service

exports data to investigate the effects service exports on economic growth in Portugal and finds a

strong positive long-run effects of service exports on economic growth. Khanna et al (2016) argues

that service exports transform an economy, increase economic sophistication, and increase income

growth through two mechanisms: directly and indirectly through enhancing the productivity of

other sectors in the economy. The paper notes, however, that different services have different

growth effects, hence there is the need for differentiation when investigating the effects of service

exports on income growth. It also argues that while service exports may have beneficial effects on

economic performance, it could also have negative consequences, hence there is the need to look at

the effects of service exports in a holistic manner.

Bohn, Brakman and Dietzenbacher (2018) finds that service trade has eclipsed trade in manu-

factures in the world and that the effects of service exports on income growth is much larger than

that of manufactured exports. Although service exports in Africa is very small, accounting for less

than 2% of world service exports, Ghanai and O’Connell (2014) argue that African countries can

still take advantage of service exports to develop their economies because of fast growth rate of
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world service trade, the large size of the service sector in African economies, and the huge potential

for expansion in world service trade. They also argue that a given amount of investment in service

exports creates more jobs than an equivalent investment in the manufacturing sector.

A few studies have focused on the employment effects of exports generally and service exports

in particular. Feenstra and Sasahara (2018), Feenstra, Ma and Xu (2017), Caliendo, Dvorkin,

and Parro (2015) show that increased exports are positively related to employment generation in

exporting countries. Sasahara (2018) finds that there is a positive effect of exports on income

growth and employment although he argues that there are heterogeneous growth and employment

effects across service sectors. He argues that the cross-country heterogeneity in the effects of exports

on employment can be explained by differences in sectoral composition of exports across countries.

We note that these studies do ot focus on the effects of service exports on employment in African

countries which is the focus of this study.

There are few studies of the effects of service exports on employment creation generally and

youth employment particularly, in African countries. These studies have focused on a sub-sector

of service exports (e.g. tourism) in one or few countries. Njoya and Seetaram (2017) studies the

effects of tourism on poverty and income distribution in Kenya and concludes that increased tourism

decreases poverty although the effects differ across income classes and rural/urban residences. While

the middle income and urban poor benefit the most from increased tourism, the rural poor benefit

the least from increased tourism. The distributional effects, they argue, comes from the differential

effects of tourism on the employment and wages of the various groups.

We note that none of these studies focus specifically on the effects of service exports on income

growth and youth employment in African countries in recent years. Second, none of the studies

mentioned above or any one we know of, studies the effects of service exports on youth employment

in African countries. Given the scope of youth unemployment in African countries, the large

and growing size of the service sector, and the increasing importance of service exports in these

economies, the lack of studies on the effects of service exports on youth employment is an important

omission in the literature. This study attempts to contribute to filling this gap in the literature.
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4 Background and Theory

We briefly sketch out the mechanisms through which service exports can affect income growth

and youth employment in this section. We highlight the mechanisms that have been discussed

by earlier researchers and then present the equations we estimate from the discussion. There

are several reasons why service exports can affect income growth in a country. Studies suggest

that exports generally increase economic growth because of efficiency gains through competition,

specialization and scale and scope economies. Recent studies linking exports to economic growth

stress the importance of sophistication of exports; the more sophisticated a country’s exports, the

stronger their growth impacts (Khanna et al : 2018, Hausman, Hwang and Rodrik: 2007, Jarreau

and Poncet: 2012). While these studies focus on manufacturing exports generally, these theories

may also be applicable to service exports (Stojkoski et al : 2016, Hoekman and Willem te Velde:

2017, Khanna et al : 2016). The large size of the service sector implies that increased productivity

and income growth in the sector can have significant impacts on aggregate income growth, all things

equal.

While some studies stress the importance of service exports sophistication as the source of

economic growth, others argue that one does not need service exports sophistication for service

exports to have positive impacts on aggregate economic growth. They argue that shifting resources

from low productivity agricultural sector to the service sector, will increase the growth rate of

aggregate income. This is th so-called structural transformation effect on income growth first

discussed by Lewis in the 1950s. It is unlikely that services will be the informal sector is likely to

be the source of this productivity differential; rather, the modern service exporting sub-sector is the

source of this differential. McMillan and Harttgen (2014), McMillan, Rodrik, and Verdusco-Gallo:

2014) show that between 2000 and 2010, agriculture’s share of labor force in Africa shrunk by

10.61% while those of industry and service rose by 2.15% and 8.23% respectively. They attribute

50% of the growth rate of income in African economies during that period to this structural shift.

This suggests that the changing relative size of the service sector should be positively related to

income growth in African countries.

Besides productivity differences and structural transformation, service exports can affect income

growth in other ways. Khanna et al (2016), Lodefalk (2014), Mirsha, Lundstrrom and Anand

(2011), and Bohn, Brakman and Dietenbacher (2018) argue that increased service exports lead
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to increased creation of value chains, generate additional employment, hence lead to aggregate

income growth. The service sector gets improved technologies that increases productivity and

income as a result of increased productivity and service exports growth. In addition to these

mechanisms, increased service exports also increase the productivity of other export sectors, such

as manufacturing, and thus increase income growth in these sectors (Khanna et al : 2016, Sojkoski

et al : 2016, Sahoo and Dash: 2014, among others).9

The discussion above suggests that income growth in African countries may be positively related

to service exports a well as the relative size of the service sector. We measure the relative size of the

service sector by the share of service sector in the economy (service sector value added/GDP ratio

(serviceGDP)). In addition to these growth determinants, we also include some control variables

in our estimated equation. Theory does not provide us with the functional form of the relationship

between service export growth (serviceX ) and income growth (gdpgro (gnigro)), hence we specify

the income growth equation we estimate in a linear form as:

gdpgro = α+ β1serviceX + β2serviceGDP + Xγ + δ (1)

where X is a vector of control variables, δ is a vector of error terms, α, β, and γ are coefficients to

be estimated, and all other variables are as defined above. Elements in the X vector includes per

capita GDP (GNI), capital formation, education, and total population. We expect the coefficients

of sexviceX and serviceGDP to be positive, if service exports have positive impacts on income

growth.

Similar to income growth, there are several reasons why service exports could have positive effect

on youth employment in African countries. There is a growing literature suggesting that increased

exports generally increase job creation in exporting countries (Caliendo, Dvorking, and Parro:

2015, Fenstra and Sasahara: 2018, Feenstra, Ma, and Xu: 2017). Sasahara (2018), however, points

out that exports from different sub-sectors of the exporting economy have differential employment

content. He argues the differential sectoral composition of exports may explain the cross country

heterogeneity of the employment effects of exports. These studies, however, focus on the effects

of aggregate exports on employment rather than specifically on service exports as this study does.

Cali et al (2016) show that the employment content of a unit value of service exports is much

higher than the employment content of the same value of manufactured exports. This means that

the structural transformation in Africa mentioned above will lead to more job creation than would
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be possible if the expansion had taken place in other sectors. Stojkoski et al (2016) argue that

service exports are more likely to be sophisticated than manufactured and primary exports and this

sophistication edge could lead to the expansion of the service sector, hence the creation of more

service sector jobs.10

Increased service exports is also likely to create other linked services and expand value chains,

further expanding opportunities to create more jobs. For example, increased service exports will

likely lead to the creation of other services, such as logistics and expansion of ICT, thus creating

more jobs in those sub-sectors as well. Increasing efficiency of the service sector through exports

is also likely to increase the efficiency of other sectors (exports and non-exports) as these sectors

incorporate the service sectors technology and efficiency gains into their production processes.

This can expand output and exports, thus creating more jobs.11 The discussion above suggests

that service exports can increase employment both directly and indirectly through the expansion

of output and exports in other sectors as a result of increased service exports. The youth are likely

to be the beneficiaries of jobs created through increased service exports because they are likely to

possess the education, skills, and flexibility that may be needed for these jobs.

We write the youth unemployment equations as a function of service exports, income growth

rate and control variables.12 The equation we estimate is written in the linear form as:

yur = α+ β1serviceX + β2gdpgro+ Wγ + ζ (2)

where yur is youth unemployment rate, W is a vector of control variables, ζ is a vector of error

terms, all other variables are as defined above, and α, β, and γ are coefficients to be estimates.

The elements of W include education, income level, and time trend. Some of the elements in W

may also be elements in X while others may not. We expect βi to be negative and statistically

significant if service exports have significant effect on youth unemployment rate in African countries

as discussed above.

5 Data and Estimation Method

This section discusses the data used to estimate the income growth and youth unemployment rate

equations as well as discusses the estimation method. The first subsection discusses the data while

the second sub-section discusses the estimation method.
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5.1 Data

The dependent variables in this study are per capita income growth rate and youth unemploy-

ment rate. We measure income growth rate in two ways—the annual growth rates of per per

capita gross domestic product (gdpgro) and per capita gross national income (gnigro) respec-

tively. Youth unemployment (yur) is measured as the annual unemployment rate of the youth

in a country as measured by official unemployment statistics.11 It is generally believed that official

unemployment statistics in African countries are notoriously imprecise since it does not capture

a sizable proportion of unemployed youth especially those in rural areas with low levels of educa-

tion. Yet official unemployment data are the only sources available to us. The economic growth

data were obtained from the World Bank’s World Development Indicators, 2018, downloaded from

http://http://databank.worldbank.org/data/reports.aspx?

source=world-development-indicators. The yur data were compiled from the International Labor

Organization (ILO), youthSTATS: Youth Labor Market Indicators, various years, Geneva, ILO.

The variable of interest in this study is service exports. Several authors make a distinction

between modern and traditional service exports and argue that modern service exports contribute

more to growth and employment creation than of traditional service exports. However, data lim-

itation does not allow us to make this distinction. We therefore use the sum of traditional and

modern service exports as or measure of service exports. We measure service exports (serviceX) as

the annual growth rate of service exports from all four WTO service export modes in a country in

a year.14 serviceGDP is measured as defined above—the ratio of value added in the service sector

to GDP (GNI).

The control variables in the equations are lag per capita GDP (gdpcap (GNI, gnicap)), fixed

capital formation by the private sector as a share of GDP (capform), educational attainment of

the adult population (educ), export/GDP ratio (exportGDP) and total population. We measure

gdpcap (gnicap) as real 2011 PPP per capita GDP (GNI). We measure educ as the proportion of the

adult population (25 years and older) with secondary school education or more, while population

is measured as the total population of a country in a year.

The data for this study were obtained from various sources. Data for serviceX were obtained

from the International Monetary Fund (IMF) (Loungani et al : 2017). This data set provides

information on aggregate service exports from all 4 modes of WTO service exports as well as its
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various components for most countries in the world from 1973 to 2017. However, for most African

countries, data for the earlier years are not available. Secondly, this data had no observations for

some African countries. The yur data were obtained from the ILO sources mentioned above. As in

the service exports data, several African countries did not have usable data on youth unemployment

rate. Data for educ were obtained from Barro and Lee dataset (Barro, R. and J. H. Lee Educational

Attainment Around the World, 2018, downloaded from BarrLee.com). The Barro and Lee data was

augmented with data from UNESCO sources. Data for gdpcapgro (gnicapgro) and all other control

variables were obtained from the World Bank’s World Development Indicators, 2018.

The data are from 30 African countries15 over the 1974 to 2016 period. To reduce the influence of

wide annual variation in the data, we took three years averages of the data; giving us 14 observations

per country. With 14 periods per country and 30 countries, we had a total of 420 potential

observations for the study. However, a few countries had missing observations for some variables

in some years and this left us with a unbalanced panel of 410 observations.

Table 1 presents the summary statistics of the sample data. The data shows that the average

annual growth rate of per capita income, although positive, is relatively low compared to the growth

rates achieved in East Asia and other parts of the developing world. In addition to relatively slow

growth, the data also shows that income growth in Africa varied considerably across countries and

through time during the sample period as indicated by the large standard errors. The data also

suggests that youth unemployment rates in African countries are high and highly variable. For

example, the unweighted mean youth unemployment rate during the period was 19% and ranges

between 0.50% to 59.20%.

This high youth unemployment rate does not reflect the very high rates of under-employment

and disguised unemployment as Fox et al (2013) points out. It may also not reflect large open

youth unemployment not counted, especially in rural areas. The growth rate of service exports in

African countries during the sample period was high although it is low relative to the rest of the

world. As a result, Africa’s share of global service exports declined over the sample period. Finally,

as indicated above, the data shows a wide variation in service exports growth across countries and

through time as indicated by the large standard errors and wide range.
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5.2 Estimation Method

We use panel data to investigate the effects of service exports on income growth and youth un-

employment, taking advantage of the panel structure for identification. Income growth (youth

unemployment) changes slowly over time, hence current income growth (unemployment rate) may

depend on past income growth rate. Second, the equations we estimate have an endogenous regres-

sor (serviceX ). In such a case, the fixed effect (FE) and the random effects (RE) estimators are

not consistent. A consistent estimator that has been used to estimate cross-country growth and

other such regressions with endogenous regressors and lagged dependent variables is Arellano and

Bond’s Dynamic Panel Data (DPD) estimator.

Though the DPD estimator produces consist estimates, when the series are persistent, as our

dependent variables are likely to be, lagged levels of endogenous and predetermined regressors tend

to be weakly correlated with their subsequent first differences, thus leading to biased estimates on

account of weak instruments. Blundell and Bond’s (1998) “systems DPD” estimator which jointly

estimates a difference and levels equation corrects this problem. We use the efficient two-step

systems dpd estimator to estimate the income growth and youth unemployment equations. We

use the orthogonal deviation option in our estimation to preserve observations that may have a

few years of a particular variable missing and implement Windmeijer’s finite sample correction of

standard errors. The reported “t” statistics are computed from this robust standard errors.

A major concern of the systems DPD estimator is the proliferation of instruments that leads

to inefficient estimates. Therefore we restrict the instruments to the 3rd and 4th lags of endoge-

nous and pre-determined regressors. We test for the validity of over-identifying restrictions using

Hansen’s J and C tests. As is normally done, we also test for the presence of second order se-

rial correlation in the error terms since the validity of the DPD estimates depend crucially on the

absence of autocorrelated errors. All tests are based on small sample statistics.

The system-GMM estimator however requires the assumption that all variables in a country are

time varying in order to generate the differene estimator. However, we cannot guarantee the validity

of this assumption in our data. Therefore, in addition to the systems-GMM estimator, we also

estimate the equations with the xtdpdml estimator (Williams, Allison, and Moral-Benito: 2016), a

maximum likelihood based dynamic panel estimator that is consistent, efficient and does not require

that all variables be time-varying.16 The xtdpdml estimator has its advantages and disadvantages.
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This estimator, unlike the systems-dpd estimator, ensures that coefficients for strictly exogenous

time-invariant variables can be estimated. Second, the xtdpdml estimator is able to handle missing

variables instead of deleting observation as the GMM based systems-dpd does. It is well known

that when the series are highly persistent as youth unemployment and income growth rates in

African countries are likely to be, the systems-dpd estimator tends to impart a downward bias to

the coefficient estimates while the ML based xtdpdml is not so affected. Finally, the xtdpdml has

better small sample performance than the GMM based systems dpd estimator.

On the negative side, the xtdpdml does not alway converge during estimation, hence may not

produce coefficient estimates. Second, the xtdpdml estimator makes some restrictive assumptions.

In particular, it assumes a multi-variate normal distribution of endogenous and exogenous variables

and that the unobservable time invariant country fixed effects are uncorrelated with the time-

invariant strictly exogenous variables. We use the xtdpdml estimates as a robustness check on our

systems-dpd estimates.

6 Results

This section presents and discusses the statistical results. The first sub-section presents and dis-

cusses the income growth equations while the second subsection presents and discusses the estimates

for youth unemployment equation.

6.1 Service Exports and Growth: Initial Results

We present and discuss the estimates for the income growth equation in this sub-section. The

system DPD estimates are presented in Table 2. Column 2 presents the estimates for the gdpcapgro

equation while column 3 presents the estimates for the gnicapgro equation. The regression statistics

suggest that the equations fit the data reasonably well. The F statistics lead us to reject the null

hypothesis that all slope coefficients are jointly equal to zero at any confidence level. There is no

evidence of second order serial correlation as the AR-2 statistics show and the Hansen J and C

suggest that we cannot reject the over-identifying restrictions or the exclusionary restrictions at

any reasonable confidence level in both equations.

The coefficient estimate of serviceX in column 2 is positive and significantly different from

zero at α = .05 or better. This suggests that service exports growth had positive and statistically

significant impact on the growth of per capita GDP in African countries during the sample period,
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all things equal. With a low base of service exports, this effect is non-trivial and suggests that

African countries have the potential to use service exports to generate faster growth. The coefficient

of lag GDP growth is positive, statistically significant, and less than unity, suggesting a stable long

term relationship between GDP growth rate and the explanatory variables. The coefficient of

serviceGDP is positive in the gdpgro equation but is not statistically significant.

The coefficient estimates of the control variables are as expected and significantly different from

zero at α = .05 or better. In particular, the coefficient estimates of educ and lag.gdpcap (reflecting

initial conditions) are positive and negative respectively. The coefficient of time is negative and

statistically significant suggesting that per capital GDP growth rate may have slowed over the

sample period. The estimates are consistent with the results of previous studies that find a positive

relationship between service exports and economic growth (Godinho de Sousa: 2016, Hausman,

Hwang and Rodrik: 2007, Jarreau and Poncet: 2012, Loungani et al, Mirsha, Lundstrom and

Anand: 2011, Njoku and Seetaram: 2017, Stojkoski, Utkovski, and Kocarev: 2016 among others).

Column 3 of Table 2 presents the estimates for the gnigro equation. As in the gdpgro equation,

regression statistics indicate a good fit to the data. The coefficient of serviceX in column 3 is

positive and statistically significant at α = .01, indicating that all things equal, service export

growth is significantly and positively related to the growth rate of per capita GNI. The coefficient

of serviceGDP is positive and statistically significant at α = .05. The lag of gnigro has a positive

and statistically significant coefficient that is far less than unity. The coefficient estimates of the

other control variables are similar to their counterparts in column 2 and are generally statistically

significant at conventional levels.

The estimates in columns 2 and 3 of table 2 lead us to conclude that, there is a strong positive

and statistically significant effects of service export growth on income growth in African countries,

all things equal—a conclusion that is similar to the results of earlier research that finds a positive

effects of service exports on income growth elsewhere. We conduct some robustness tests on our

results in the next sub-subsection of the paper. Since the estimates from the GDP growth equation

and the those from the GNI growth equations are similar, we focus our robustness tests on the

gdpcapgro equation.
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6.1.1 Robustness Tests

Our estimates suggest that there is a positive and significant relationship between service exports

and income growth in African countries. The estimates of the income growth equations are based

on data from all countries in the sample using the Arellano-Blundell systems dpd estimator with

the orthogonal deviation option and a parsimonious specification of the income growth equation.

In this sub-section, we conduct some robustness checks on our estimates of the income growth

equation. As mentioned above, South Africa is the only major exporter of business services in

Africa. We test to see if our results are being carried by the inclusion of South Africa in our

sample. The estimates in Table 2 are based on a parsimonious specification of the growth equation.

We estimate a growth regression that includes more regressors to see if serviceX is acting as proxy

for some omitted variables. We used the orthogonal deviation option to estimate the equations

in columns 2 and 3 of Table 2. Does our estimate of the coefficient of serviceX depend on using

this option? We re-estimate the equation using the usual first-difference equation in the systems

dpd estimation. Finally, we test to see if using the xtdpdml estimator instead of the dpd-systems

estimator to estimate the growth equation affects our results.

The results of these robustness tests based on the systems dpd estimator, are presented in

columns 4–6 in Table 2: Column 4 presents the estimates that excludes South Africa, column 5

presents the estimates with additional regressors, while column 6 presents the estimates for the

systems dpd with first difference transformation. Regression statistics presented in columns 4 to

6 indicate that the model fits the data reasonably well with no evidence of second order serial

correlated errors and both over-identifying and exclusionary restrictions cannot be rejected at any

reasonable level of confidence. The F statistics also suggest a rejection of the null hypothesis that

all slope coefficients are jointly equal to zero is rejected at any reasonable confidence level.

The coefficients of serviceX and serviceGDP are positive and precisely estimated with statistical

significance at conventional levels. The absolute magnitudes of these two coefficient estimates are

similar to their counterparts in column 2. In addition, the coefficients of the other regressors are as

expected, mostly significant at conventional levels, and similar in magnitudes to their counterparts

in columns 2 and 3. This suggests that, as in columns 2 and 3, there is a positive and statisti-

cally significant relationship between the growth of service exports and income growth in African

countries, all things equal. From these estimates, we can conclude that our conclusion that service
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exports has a positive and significant effect on income growth does not depend on the sample we

use to estimate the model, model specification, or the “transformation” we use in estimation.

The xtdpdml estimates of the growth equations are presented Table 3. Column 2 presents the

gdpgro equation while column 3 presents the estimates for the gnogro equation. In both columns,

regression statistics show a good fit to the data and the coefficients appear to be more precisely

estimated compared to their counterparts in Table 2. The coefficient estimates are of the expected

signs and are similar to their counterparts in columns 2 and 3 of Table 2. Specifically, the coefficients

of serviceX and serviceGDP in both columns are positive and significantly different from zero at

α = .01, indicating a positive effect of service exports on income growth, all things equal. The

coefficients of the control variables have the expected signs and are generally statistically significant

at α = .05 or better. The estimates in Table 3 suggest that our conclusion of a significantly positive

relationship between service exports and income growth is not dependent on the use of dpd-systems

estimator to estimate the equation. The xtdpdml coefficients are, however, generally, a little larger

in absolute magnitude than their dpd-system counterparts suggesting a possible downward bias of

the latter estimator.

6.2 Service Exports and Youth Employment

The estimates for the yur equation are presented in Table 4.17 Columns 2 and 3 present the systems-

dpd estimates with gdpcapgro and gnicapgro as explanatory variables respectively, while columns 4

and 5 present the xtdpdml estimates. Regression statistics indicate that the system-dpd estimator

fits the data well. There is no second order serial correlated errors and the F statistics lead us

to reject the null hypothesis that all slope coefficients are jointly equal to zero at any reasonable

confidence level. Moreover, both Hansen’s J and C statistics indicate that we cannot reject the

over-identifying or exclusionary restrictions.

The coefficient estimates of serviceX in both columns 2 and 3 are negative and statistically

significant at α = .05 or better. The estimates, suggest that service exports directly decreases

youth unemployment rates in African countries, all things equal. The coefficient of income growth

in the yur equation in columns 2 and 3 are negative, relatively large and significantly different from

zero at α = .01 suggesting that faster economic growth decreases youth unemployment rates in

African countries. The negative coefficient of income growth rates in the yur, combined with the

positive effects of service exports on income growth suggests that in addition to the direct effects,
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serviceX may indirectly affect youth unemployment rate through increased income growth rate,

all things equation. The implication is that service exports may have far larger youth employment

effects than its direct effects suggest.

The coefficient estimates of all control variables are as expected and mostly significant in the

statistical sense. The estimate for lagged yur is positive, significantly different from zero at α = .01

or better and significantly less than unity. This suggests a long run stable relationship among yur

and the explanatory variables, all things equal. The coefficient of time is positive and marginally

significant, suggesting that youth unemployment rate increased over time in African countries.

Columns 4 and 5 in Table 4 presents the xtdpdml estimates of the yur equation. Regression

statistics indicates a good fit to the data; specifically the Likelihood Ratio and Wald Test statistics

lead to a rejection of the null that all slope coefficients are jointly equal to zero at α = 01. The

coefficient estimates in columns 4 and 5 are qualitatively similar to their counterparts in columns 2

and 3 although the former are larger in absolute magnitudes and more precisely estimated than those

in columns 2 and 3. The coefficients of serviceX and income growth are negative and statistically

significant at α = .01, suggesting that service exports significantly decreases youth unemployment

rates in African countries, all things equal.

We conclude from the estimates in tables 2–4 that service exports have statistically significant

positive impacts on income growth and youth employment in African countries, all things equal.

Though we do not investigate the mechanisms through which service exports affect income growth in

African countries, the estimates suggest that service exports have both direct and indirect growth

effects. We also conclude from the estimates that service exports have both direct and indirect

effects on youth employment rates in African countries. Our results are consistent with the results

of earlier research that finds a positive effect of service exports on income growth (Diao et al : 2017,

Godinho de Sousa: 2016, Khanna et al : 2016, McMillan et al : 2014, McMillan and Harttgen: 2014,

Mirsha, Lundstrom and Annand: 2011, Stojkoski et al : 2016, among others). The results are also

consistent with those of studies that find positive relationship between service exports on the one

hand and employment growth, poverty reduction, and income distribution on the other (Ahuja:

2016, Feenstra and Sasahara: 2018, and Njoku and Seetaram: 2017).
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7 Summary and Conclusion

This paper used a new data set to investigate the effects of service exports on income growth and

youth employment in African countries. We find that service exports have statistically significant

positive effects on income growth and youth employment, all things equal. Based on our results, the

answer to Ghani and O’Connell’s (2014) question as to whether service exports can be a growth

escalator in low income countries can be answered in the affirmative for African countries. In

addition to the direct effect, there may be large indirect growth and youth employment effects of

service exports we did not explore in this paper.

There are some policy implications that flow from our results. The results suggest that one way

African countries can accelerate income growth and reduce youth unemployment is to pursue poli-

cies that encourage service exports as well as encourage service intensification of their economies as a

way to increase productivity in the non-service sectors (Khanna et al : 2016, Hoeckman and Willem

te Velde: 2017, Arnold et al : 2012, and Cali et al : 2016,). Policies to increase service exports and

service intensification may include improving the quality of education, ICT and telecommunica-

tions infrastructure, as well as developing efficient institutional framework for business generally

and service exports in particular (Alfonsi et al : 2017, Lunt: 2017, Gyimah-Brempong and Kimenyi:

2013, Arnold et al : 2014, Sahoo and Dash: 2014, among others).

Given the relatively small size of the formal sector in African economies and given their slow

growth, it is unlikely that the formal sector can generate enough jobs to absorb the ever growing

youth entering the labor force each year. The majority of African youth will continue to find

employment in the informal service sector in the foreseeable future (Fox et al : 2013, Filmer and Fox:

2014). A possible way to provide meaningful employment for the youth is to provide skill training

to increase productivity in that sector and to link the informal sector to the formal export (service,

agriculture and manufacturing) sector (Fox et al : 2013, Filmer and Fox: 2014, Gyimah-Brempong:

2014, Gyimah-Brempong and Kimenyi: 2013). Service exports, such as tourism, transport, and

logistics may be low hanging fruits in this regard.

This paper investigated the effects of service exports on income growth and youth employment

in African countries. We did not calculate service scctor EXPYs as other studies do. Second,

studies suggest the need for differentiation across service sub-sectors because of differential effects

on income growth and employment. We are not able to do so because of lack of appropriate data.
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Third, we used a reduced form equation in our investigation. It is possible that a structural equation

modeling may lead to different results. Finally, our data comes from countries that reported to the

IMF. It is possible that these countries are a select group and this may have affected our results.

We plan to tackle these issues in future research as more detailed data become available. Despite

these weaknesses, we hope this initial effort will spur more research effort in this area.
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8 Notes

1. It is not uncommon to see university graduates hawking dog chains and other such wares on

side walks in African cities.

2. See World Development Indicators, 2018.

3. See Bhorat et al (2016) for a discussion of the structure of the South African service sector,

perhaps the most sophisticated in Africa.

4. While total value of service exports double in absolute value between 2000 and 2015, Africa’s

share of world service exports decreased from about 2% to a little over 1% during the same period.

5. See World Development Indicators, 2018.

6. Calculated from World Development Indicators, 2018.

7. See Ghani and O’Connell (2014) for a discussion of service as a growth escalator analogy.

8. As we argued above, we do not have detailed data for the service sector calculate EXPYs for

this sector. Moreover, we are not interested in comparing the performance of the service sector

to other sectors; we are just interested in the question of whether service sector exports have any

impact on income growth and youth unemployment.

9. Services such as finance, banking, logistics, and ICT are in this category.

10. This is consistent with our contention above that service exports are less likely to come from

the low productivity informal service sector.

11. For example, exports of financial services are likely to expand credit and improve domestic

financial intermediation that is likely to lead to business expansion and job creation.

12. Since we have data on youth unemployment but not youth employment data, we estimate youth

unemployment equation. Moreover both unemployment and employment measure the success of

youth in the labor market.

13. The definition of “youth” differs across African countries. While some adhere to the UN

definition of youth as those between the ages 16 to 24 years, others do not. For a discussion of this

issue, see Gyimah-Brempong and Kimenyi (2013).

14. According the WTO, international trade in services can be classified into 4 modes: 1. Cross

border supply; 2. Consumption abroad; 3. Commercial presence abroad, and 4. Movement of

natural persons. Each mode has different level of sophistication and possibly technology content.

15. The countries in the sample are Angola, Benin, Botswana, Comoros, Congo Democratic Re-
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public, Congo Republic, Cote d’Ivoire, Djibouti, Egypt, Equatorial Guinea, Ethiopia, Ghana,

Guinea Bissau, Kenya, Lesotho, Madagascar, Mali, Mauritania, Mauritius, Morocco, Mozambique,

Namibia, Niger, Nigeria, Senegal, Somalia, South Africa, Tanzania, Zambia, and Zimbabwe. Coun-

tries in the sample as well as the sample period were determined by data availability.

16. This estimator is sometimes referred to as maximum likelihood-structural equation modeling

(ML-SEM) estimator.

17. Only 25 countries in our sample had youth unemployment as opposed to 30 countries in the

growth equation data set. Moreover, the youth unemployment data are available from 1990 to 2017

giving us 9 three year averages per country. Merging the two data sets gave us a smaller sample

data set for the unemployment rate equation. We have a panel data with 225 observations for

the youth unemployment equations. The countries in the youth unemployment data are: Angola,

Botswana, Comoros, Congo D.R.C., Congo Republic, Cote d’Ivoire, Djibouti, Ethiopia, Ghana,

Guinea Bissau, Kenya, Lesotho, Madagascar, Mali, Mauritania, Mauritius, Mozambique, Namibia,

Niger, Nigeria, Senegal, South Africa, Tanzania, Zambia, and Zimbabwe.
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Table 1: Summary Statistics of Sample Data

Variable Mean∗ Standard Deviation Minimum Maximum

Outcomes

gdpgro (annual %) 1.34 5.55 -12.68 28.45
gnigro (annual %) 1.94 5.57 -9.31 21.45

yur (%) 19.03 14.16 0.50 59.20

Service Exports

serviceX (annual %) 7.35 14.49 -44.35 75.76
telecommute (annual %) 12.65 157.08 0.00 169.00

travelshare (%) 34.55 22.36 0.38 94.14

Control Variables

popgrow (%) 2.63 1.15 -4.03 9.80
gdpcap (PPP2011) 4677.51 5352.96 367.67 38108.23
gnicap (PPP2011) 4953.03 4813.78 348.11 29477.44

educ (%) 12.56 63.69 1.11 39.32
cellphon (per 100) 20.08 35.71 0.00 155.71
serviceGDP (%) 50.12 18.70 28.68 76.44

capform (%) 13.87 10.41 0.00 273.4
totpop 19,800,000 26,500,000 190,568 188,000,000

N 410

∗ these are unweighted averages.
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Table 2: DPD Estimates of Income Growth

Variable gdpgro gnigro exc. S/Africa add. cov. F irst Diff

(2) (3) (4) (5) (6)

serviceX 0.0421∗∗∗ 0.0543∗∗∗ 0.0490∗∗∗ 0.0654∗∗ 0.0463∗∗

(2.65) (2.64) (2.82) (2.98) (2.58)
serviceGDP 0.0268 0.0184∗∗ 0.0028∗∗ 0.0162∗∗ 0.0032

(1.36) (2.18) (1.98) (2.63) (1.48)
capform 0.6364∗∗∗ 0.6243∗∗∗ 0.5361∗∗ 0.7349∗∗∗ 0.5844∗∗∗

(6.08) (4.62) (10.88) (9.96) (5.83)
totalpop 0.0001∗∗∗ 0.0001∗∗∗ 0.0929∗∗ 0.0777∗ -0.8537∗∗

(5.18) (5.36) (1.98) (1.71) (1.95)
educ 0.1238∗∗ 0.1075∗∗ 0.0918∗∗ 0.0001∗∗ -0.5499∗∗∗∗

(1.98) (2.57) (1.96) (1.71) (1.86)
lag.gdpgro -0.16095 0.3438∗∗∗ 0.5039∗∗∗ 0.5047∗∗∗ 0.1357∗∗∗

(1.20) (2.95) (4.35) (3.06) (2.83)
lag.gnigro -0.2244

(1.11)
time -0.4305∗∗ -0.4875∗∗ 0.1399 0.1486 0.0010

(2.47) (2.29) (1.79) (0.70) (1.09)
laggdpcap -0.0005∗∗∗

(2.98)
exportgdp 0.0755∗∗∗

(3.28)

N 410

F 534.74 374.86 412.42 484.92 429.81
AR(2) p− value -0.88 -0.79 0.421 0.94 0.31
Instruments 41 38 40 44 39
Hansen J test 41.38 28.54 37.93 39.42 25.15
p− value 0.291 0.528 0.608 0.618 0.813
Diff. Hansen 3.76 12.60 18.43 15.98 22.68
p− value 0.786 0.625 0.528 0.463 0.817

Dependent Variable: gdpcapgro, gnicapgro

+ absolute value of “t” statistics based on robust standard errors
in parentheses. ∗ 2-tail significance at α = 0.10

∗∗ 2-tail significance at α = 0.05 ∗∗∗ 2 tail significance at α = 0.01
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Table 3: Xtdpdml Estimates of gdpcapgro gnicapgrow

Variable gdpcapgro gnicapgro

(2) (3)

serviceX 0.0419∗∗ 0.0356∗∗

(2.18) (6.53)
serviceGDP 0.2362∗∗∗ 0.1023∗∗∗

(5.61) (6.69)
capform 0.3427∗∗∗ 0.4408∗∗∗

(8.60) (6.84)
totalpop 0.0018 0.0029

(1.28) (1.45)
educ 0.1689∗∗∗ 0.1486∗∗

(3.12) (2.89)
lag.gdpgro 0.0769∗∗ 0.5872∗∗∗

(2.27) (8.26)
lag.gnigro 0.5872∗∗∗

(8.26)
lag.gdpcap 0.2009∗∗

(2.71)
lag.cap 0.0010∗∗∗

(5.55)
time -0.0027∗∗ -0.0008∗∗

(2.86) (2.38)

N 410

LR χ2 449.80 [128] 512.22 [128]
p− value 0.00 0.00
Wald Test χ2 561 [8] 284 [8]
p− value 0.00 0.00

Dependent Variable: gdpcapgro, gnicapgro

+ absolute value of “z” score calculate from robust standard errors
in parentheses. ∗ 2-tail significance at α = 0.10

∗∗ 2-tail significance at α = 0.05 ∗∗∗ 2 tail significance at α = 0.01

29



Table 4: Estimates of Youth Unemployment

Variable Youth Unemployment

(2) (3) (4) (5)

lag.yur. 0.4967∗∗∗ 0.7261∗∗∗ 0.8692∗∗ 0.8196∗∗∗

(5.29) (4.59) (11.86) (16.86)
serviceX -0.0329∗∗ -0.1707∗∗∗ -0.0271∗∗∗ -0.0205∗∗∗

(2.41) (5.52) (12.80) (14.52)
educ -0.0312∗∗ -0.0089∗∗ -0.0322∗∗∗ -0.0567∗∗∗

(1098) (2.63) (4.21) (2.99)
gdpgro -0.0238∗∗∗ -0.0536∗∗∗

(5.28) (6.82)
gnigro -0.3987∗∗∗ -0.2055∗∗∗

(3.84) (8.01)
gdpcap -0.0598∗∗∗ 0.0605∗∗∗

(4.17) (6.72)
gnicap -0.0001 0.0026

(1.32) (1.28)
time 0.0082∗∗ 0.0028∗∗ 0.0018∗∗∗ 0.0074∗∗∗

(1.98) (2.08) (3.29) (8.09)

N 225

F 496.21 294.77
AR-2 p− value 0.13 0.313
Instruments 25 25
Hansen J test 18.72 8.28
p− value 0.540 0.89
Diff. Hansen 1.67 3.86
p− value 0.643 0.89 0.389 0.365
LR χ2 2896.94 3218.42
p value 0.00 0.00
Wald Test χ2 2836.83 [8] 2928.65 [8]
p value 0.00 0.00

Dependent Variable: youth unemployment

+ absolute value of “t” (“z”) statistics calculated from robust standard
errors in parentheses. ∗ 2-tail significance at α = 0.10

∗∗ 2-tail significance at α = 0.05 ∗∗∗ 2 tail significance at α = 0.01
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