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The Role of Telecommunication Infrastructure in Regional

Economic Growth of Africa

Enowbi Batuo Michael

Abstract

This paper deals with the effects of telecommuiooat on the economic growth in African
countries. The telecommunications sector becaméah sector during the era of the economic
reform that has been characterising the contingvé investigate empirically the role of
telecommunication infrastructures on long-run ecoicogrowth in 40 African countries, for the
span of time from 1984 to 2005. We use the paa& dpproach model, which evidences that
telecommunications contribute in a major way toebhenomic development of the continent. It is a
crucial determinant, as findings indicate a sigaifit and positive correlation between
telecommunication infrastructures and regional ghoiw Africa, after controlling for a number of
other factors. Results also show that investmertelecommunications is subject to increasing
returns.

Jel classification: H54, 047, O55
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1. Introduction

The African countries telecommunications sector Ib@sn doing great progress, more than other
infrastructure sectors and its growth rate has tsteadily improving during the last two decades,
due to the liberalisation process in which mosiasin countries had to forgo in the 90s, prodded by
international institutions (World Bank and IMF). 8%e periods of economic reform coincided with
the era of convergence between information and aamgation technologies (ICT) in particular
the internet and it related application, which wasng on all around the world. These enable the
low-cost diffusion of ICT products and servicesdieveloping countries. African countries, which
liberalised their economies to make them more catngein order to attract foreign investors, also
liberalise the telecommunications sector by operimgr markets and privatising most of their
state-owned companies. These processes had arhpgetion the telecommunications sector, with
the result of many new operators appearing on te@esto provide various services. And also
creating a new dynamic within African countries kedrin which many African companies were
doing business within the continent and producingpsitive spill-over within the sector and the
economies. The introduction of competition and eécenomic reform has contributed enormously
to the growth of the telecommunications sector,clwhiad an effect on the structure of economies
traditionally dominated by the agriculture sector.

According to the theoretical approaches, theretaeedifferent schools of thought on the role of
telecommunications in developmérnithe first school holds that telecommunicatiorfsastructure
has a positive effect on development, (Castell8188asell & Wehn 1998; Nulens & Audenhove
1999.), while the second one regards telecommuaiatas having a negative effect on
development and contributing to the expansion ef itiformation gap between the rich and the
poor, the literate and the illiterate (Van DijikQ99, Mansell, 1999 and Sassman, 1999). However,
in line with the conclusions of the first schodiete is a growing body of research suggesting that
telecommunications are an essential tool for ecanaegeneration: telecoms have a dramatic
impact on GDP and lead to an increase in foreigectinvestment.

Most African policy-makers also recognized thairtieeuntries were in need of these reforms to be

able to attract foreign investment especially ie thfrastructure sector where their continent is

! Technophile are those who think that telecommuituina have a positive effect on development, bezaligy believe in the perspective that the
economy, information, communication and technolagyexpand productivity and improve employment-opipinities, the condition and quality of
work for many occupants and offer a lot of oppoittas for small scale, independent and decent@liaems of production.

Technophobic are those who claim that telecommtinits can increase the existing inequality betwsendifferent groups within the country or
between countries, because they assume that theeihvestment that is required to strengthen thematcapabilities for using ICT may divert
resources from other activities which could haweated a great development impact and that may destroyed more jobs than were created.
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lagging behind the others, in order to improve thexelopment of the economic and social
condition of the area. It has been demonstratediniiastment in telecommunication infrastructure
in particular has a positive effect on economic wgtp in many ways The effects of
telecommunication investment lead to growth byeasing the demand for goods and services used
in their production. The economic returns on thesestments are far greater than the return from
the investment alone, because there is a directaanddirect effect on the production (Canning
1999). So its multiplied effect on GDP is bigger.

On the other hand telecommunication services alstease the productivity of the economies in

general by facilitating the information flow and bphancing the communication between buyers

and sellers, rural and urban areas and withinrttiestrial secto3r Both the fixed costs of acquiring
information and the variable costs of participatiorthe market are lowered by the improvement of
the ICT sector, as was argued by Norton (1999)thEumore, Nandi (2002) mentions that when a
telecommunication infrastructure exists, in equilin, idle resources are lower and markets are
more efficient than when there is no telecom irtftagure, or no equilibrium.

In sum, the objective in this paper is to verifyatter the telecommunication sector, which has

been one of the principal beneficiaries of the rlreaf<p>eriodé,1 has had a positive effect on economic
growth and social development on the continentngysi panel dataset of 40 African countries
spanning from 1984 to 2004, we assess the impact dbng-run relationship between
telecommunication infrastructure and regional eocoicogrowth during the period of the reforms.
To my knowledge this is the first time that econtmoeanalysis is conducted with a sample, which
is deliberately restricted to African countries,drder to identify the specific degree of influence
that telecommunications factors have in the regitusing on African countries we can find the
positive and significant impact of telecommunicatiofrastructure on economic growth as given in
22 OECD countries and in China. Moreover, the i@abetween telecommunication infrastructure
and regional economic growth in Africa do not h#we nature of diminishing returns to scale.

The rest of the paper proceeds as follows. Thé sextion discusses the literature review. Section
3 presents the situation of telecommunications fimcAn countries and the reforms introduced in
the sector, while section 4 we outline method erygudoin this study and describes the various

variables used and their sources. In the finali@eolve present our results and examine the

2 canning (1999) shows that investment in teleconications and telephone business is substantiallg mmductive than investment on average,
due to the existence of externalities.

% See Nandi 2002

4 SAP: (structural adjustment program)



relationship between telecommunication and econgrowth. Concluding remarks are found the

last section.

2. Literature review
Several studies have focused directly on the effaxft telecommunication infrastructure on
economic growth, particularly the early seminalgrapy Jipp (1963) which, using data for different
countries, identified the positive association kaswthe two variables. Since then, there have been
a lot of studies, which confirmed the strong andifpee relationship between investment in
telecommunication and economic growth (Hardy, 198 and Gilling, 1976; Dholoakia and al.,
1994)
The most influential of the recent studies are ¢holsSaunders, Warford and Wellenius (1994) and
the World Bank report (1994) which examine the role telecommunications in economic
development, and find some positive and signifiyarabust effects, noticing that the investment in
telecommunication infrastructure enhances econattiwity and growth, part of the consequence
of this growth results are spent on telecommurocatservices which will stimulate further
telecommunication investment. These reports rieséteh the interest of researchers in these themes
and since then they started paying attention tanestment in telecommunication infrastructures.
There are many recent empirical studies evidencthg positive relationship between
telecommunication infrastructure and aggregate wutfome of these studies applied different
estimation methods. Easterly, (2001), reports thaheasure of telephone density contributes
significantly to explain the growth performancedsveloping countries over the last two decades.
Furthermore, Loayza, Fajnzylber, and Calderon, 320€ind that the same telecommunication
indicators are vehemently related to growth inrgdapanel data set including both industrial and
developing countries. Apart from this there haverbempirical studies looking at the returns to
public infrastructure investment, as indicated }i& and Waverman (2000), which evidence how
telecommunication infrastructure is characterizgdnletwork externalities and that the positive
growth effects of investment in this sector becomecritical mass in a given country's
communication infrastructure. They achieved thesallts using the sample of 21 OECD countries
over a 20-year period to estimate a micro-modekdtegcommunication using a macro production
function.
Another part of the studies looked for the directiof causality, which exists between these
variables, accepting Jipp’s curve as a styliset| faking into consideration whether its economic
growth, which causes the growth of the telecommatioa sector or vice versa. For example, Lee
4



(1994) analyses the relationship of South Koreamriaes growth, number of telephone sets,
gross capita investment expenditure, and grosssiment for 1963 to 1988 and finds a positive
effect. The inferred process is that increasedo@emunication infrastructures stimulate economic
growth by providing the necessary infrastructure business. Madden and Savage (1998)
empirically examined the relationship between thecunication infrastructure investment, gross
fixed investment and economic growth for a samplgamsitional countries of Central and Eastern
Africa. The results of their estimation show a sg@ssociation between the two variables, but they
did not establish a causal relationship.

The review of the literature has positively showre tempirical evidence that investment in
telecommunications enhances the efficiency of ecoa@ctivity which improves productivity and

at the same time economic growth stimulates theadenfor telecommunication, as argued by
Maddock (1995) who holds that when a nation’s t@b@cunication sector grows faster than the
overall rate of economic growth, it promotes thdiarés productivity in a way in which the
telecommunication sector is a leading sector. Gasts those of East Asia could be taken as an
example of a nation in which the fastest growirlgdemmunications sector leads the economy by
speeding up the diffusion of information and cnegtihe formation of skilled labour which in turn

affects the productivity and the growth of the oati

3. The situation and the evolution of the market ofelecommunication in Africa

The African telecommunications sector has dradyicdanged during the last two decades, which
have witnessed many African countries having a idemable development in the mobile
communication sector rather than in the fixed kystem: countries such as Nigeria, Uganda and
Cote d’lvoire have more mobile telephony than fiXete. This is the result of the dynamism
demonstrated by the sector in many African econsmainly due to the technological revolution
connected with the development of wireless and raa@mmunication systems and the process of
liberalisation of the sector.

By the end of the 80s, when many African governsmetarted to undertaking economic reforms,
the telecommunications sector, which was the stateed company and could not effectively
provide its service, was presenting a very poofoperance’ In Africa the number of fixed line
service monopolies is the largest in the worldpaoting for about 37%, compared to 23 % in Asia,
19% in the Americas, 14% in Oceania and 7% in Ear@pU, 2007). Now that most African

°See Wellenius et al. (1992).



countries are privatizing their fixed lines, incuenib operators are liberalizing the telecoms sector
and the states are going through a regime of ragaléo attract the investments from high-income
countries, which participated in the process obairsation. As result, 36 countries have created a
separate regulatory sector, 45 countries have destrprivate cellular operators and effective
cellular competition has sprung up in many couastirethe region (ITU, 2007). As a consequence
of the market structure, fixed line telephony ig ess competitive service in Africa, while the
mobile and the internet markets have always beeprivate hands, with 93% of the economies
having achieved partial or full competition. In erdo create a really competitive market between
the different operators and to let the customers the sector benefit from the competition it is
important to institute an independent authority ahhwill have to be vigilant on the functioning of
the market, with a sound regulatory environmertté¢aestablished. According to (ITU,2007) about
83% of the African economies had established suchughority around the end of 2006 which was
intended to regulate the telecommunications maakdtto create competition through lower prices,
better quality of services and openness to innomati a regulated telecommunications market.
However, the continent still lags behind compam@ather developing regions such as Asia and
Latin America. Looking at 2006 data (ITU,2007) therldwide fixed mainline telephones are
1,270 million, but Africa has less than 2% compaethe 48% of Asian countries and Brazil alone
has a total number of telephones which is highan tthe one of the whole African continent. In
general the main fixed line penetration was onlyf@r 100 inhabitants compared to 32.4 main line
in the Americas and 39.7 in Europe in 2006, withiaald average of 19.5. Within the continent the
fixed line is concentrated in just 6 of the 54 doies, Algeria, Egypt, Morocco, Nigeria, South
Africa and Tunisia. These economies account foroatn80 percent of all fixed lines in Africa,
which are located only within the urban towns. Tiféerences between the rural and urban areas
in terms of telecommunication are very dramaticzaose the tele-density in the rural areas is
particularly low. In these areas, where two thifdAdrican population live, less than 3% of the
population currently has a fixed line telephoneration.
For the mobile cellular market, the situation loaksich better. The sector is noted for an
impressive growth rate and the development of nedtgllephony during last decade has witnessed
an annual growth of about 49% (see figure 1 and\Rijca has added another 55, 3 million mobile
cellular subscribers to its subscriber base. Dutimg period between 2001 and 2005 Africa
achieved the huge growth rate of 46% of mobile stibsrs and the potential of Africa's mobile
market is still very large, in comparison to théusated markets of Europe and the United States
which have a mobile penetration of 94, 3 per 10@bitants and 62 per 100 inhabitants, compared
6



to 22 per 100 inhabitants in Africa and 29, 3 p@d inhabitants in Asia. The growing numbers of
new subscribers report for all the African courgrexcept those six countries which had 80% of the
African fixed main line. However, in many sub-Saracountries, such as Gabon, Namibia, Cape
Verde, Seychelles and Mauritius which are amongdheho had the highest penetration rate of
Africa’'s total tele-density (add mobile and fixedaim line per 100 inhabitants), the rate of
penetration has improved much due to the spreadilenabllular subscribers. For example,
Seychelles show the highest penetration rate amAdmgan countries, meaning that on the islands
everybody has signed up for a phone connectiorooglit a SIM card, was although they are not
among those ten African countries which had thédsg fixed line rate. This implies that in Africa
the number of mobile cellular subscriptions is leigthan that of the main fixed line subscriptions.
Africa is the only region where more revenues vggmeerated from mobile services than from fixed
line services (ITU, 2007).
Concurring the internet-service, Africa is facinglplems both of the quantity and of the quality of
the service, even if this sub-sector has been th&t olynamic telecommunications market in the
continent. The limitations and obstacles on thé pdtrapid internet-growth rate are mainly due to
the lack of infrastructure, affordability, low imteet bandwidth, unreliable electricity and outdated
end-user technology. In Africa the number of inetraubscribers was 1.3% of the population in
2006. However, taking into consideration that aerimet subscription is always used by different
members of the household, by all the clients ofraernet café and by visitors at the library, the
effective internet users in Africa increase to ge8 100 inhabitants according to (ITU, 2007). The
situation within Africa varies too much with coues such as the Seychelles, South Africa, Egypt
and Tunisia doing much better than other countfié® highest penetration rate is 35.7 per 100
inhabitants for the Seychelles, followed by otheurdries far behind with differences of 10 points.
As mentioned by Gebreab (2000).The slow rate patietr of the fixed line service is due to the
inefficient investment, the insufficient privatectar involvement, a poor management incentive
and the scarcity of foreign exchange, coupled wiita low level of GDP that many African
countries recorded during this period and the lowyation density that exists in the continent.
All of these factors are a result of the naturetlted market, which is a characteristic of the
developing countries’ telecommunications sectormiedl by state-owned telecommunication
providers. The reasons for the low penetrationxad mainline services are that there was a need
of huge investment which many African small-econoocoyntries could not permit themselves,
especially during the 1980s when many African coestwere facing serious financial problems.
The distribution of telecommunication services wesy different between the rural and urban areas
7



and the rural areas having a level of fixed mamedi which is irrelevant compared to the urban
areas. However the introduction of recent technoldg advances is transforming the
telecommunications market in such a way that masgpfe living in the rural areas or in the
villages within Africa have by now gained accesgeiecommunication services, because most of
their areas today have coverage of the mobile kigwaintries such as South Africa, Comoros,
Kenya, Malawi, Mauritius, Uganda and Namibia ha®@8c9of coverage of their rural areas with
mobile signal. This will enable the rural areaswaen their market and to create a better

information flow, larger markets and lower trangatl costs.

4. Methodology and Data

We estimate growth regressions on panel data setriog 40 African countries over the period
1984-2005. The data is organized on a yearly kasiseach country has many observations (see
Table 1).We define our dependent variable as tlogviyr rate of real per capita gross domestic
product (GDP), measured as the log differenceseofcapita output. It is constructed using the
World Bank development indicator (2006). The exptany variables are population, investment,
foreign direct investment, importation and expaotattaking from (WDI 2006) meanwhile the
telecommunication data is obtained from (ITU 2007).

The telecommunication indicator is the number tdgkones set per 100 inhabitants, (tele-density)
including both fixed lines and mobile. Most prevsostudies measure the telecommunication
infrastructure with the number of main lines (stee,example, Hardy 1980, Demurger 2001 and
Savage et al. 2003). Figure 4 evidence the pesi@iationship between tele-density and economic
growth in a sample of African countries.

In Table 4, we find the GDP per capita of 1980 @&@d4 of 48 African countries and their
compound annual growth rate from 1980 to 2004, [adjon growth rate from 1980 to 2004,
telephone per 1000 inhabitants in 1980 and 2004cantpound annual growth rate from 1980 to
2004. An examination of the variables shows that48 African countries of the sample in 1980
had an average GDP per capita of 804 US$. Afteye2ds their GDP per capita has increased to
998 US$ with an average annual growth of 0.4%, idenisig their population growth rate of 2.5%.
However, the situation within African countries apps quite different during the two decades
because most African countries had to face diffeeronomic crises, mainly driven by sharp
reductions of price and primarily commodities amthtnated in the debt crises of 1980s. During



this period only six African countrifhad an annual growth rate of GDP per capita al2%e
while 20 countries had less than 2%, but with atmesannual growth rate, although the majority
of them, 22 out of 28 countries, witnessed a negainnual growth rate of the GDP per capita.
Most of the dramatic drops were observed by coesmisiuch as Liberia: -7%, Zaria: -4, 3%; Cote d'
Ivoire: -2%, Niger -1, 9%.

The first methodology employed in this study imitr to Kingsley et al. (200%)and Datt and
Agarwall (20049, which analysed the impact of telecommunicatiofrastructure on regional
economic growth in China and 22 OECD countries eespely. They used the dynamic fixed
effect panel data model following Islam (1995) whis more appropriate in taking into account the
correlation between the previous and subsequene\a growth, besides accounting for separate
country effects. In the model the short run autasegjve behaviour of the dependent variable is
captured by the lag of the dependent variable.

Our model build on the approach to growth equaindroduced by Barro and Sala-i-Martin (1991
and 1997) in their seminal work paper, in whichytlexamines the determinants of economic
growth considering the conditional convergencedilyeses, including to Solow the baseline
equation, a set of variables reflecting differencessteady-state equilibrium. The condition
convergence theory works when a negative, partiedetation occurs between growth in income
over time and its initial level. The growth equaties thus extended to include the effect of

telecommunication infrastructure on growth, whis lthe following form:
GRy =a; + 1+ BGR, 1+ B,In(9dp); ., + B;Tele, + B,DET, + &, (1)

wherei indexes countries; indexes time;a; captures the country fixed effeet;is the transitory
error term;GR represents the annual growth rate of the real @&RcapitaGR..; is the lagged of
the annual growth rate of the real GDP per camithgdp:.; represents lagged real GDP per capita.
The lagged GDP variable is included to test theveoyence in a panel data approach. The
convergence hypothesis according to neoclassicatgrtheory suggests that due to diminishing
returns to capita, the growth rate of a countripversely proportional to its initial level of inowe;

the higher level of past GDP, the lower the subsatjgrowth.

5They are Botswana: 5,4%; Cape Verde: 3,1%; Ch&&2Egypt: 2,6%; Lesotho: 2,4%; Mauritius: 4,2%.

"Most of the countries, which had a negative gromath of their GDP per capita, were countries unalergcivil wars, persistent political instability
and poor economic policies.

®The study investigates the role of telecommunigsitifrastructure in the regional economic growttChiina. It finds that telecommunication is both
statistically significant and positively correlatedregional economic growth.

®Using the data of 22 OECD countries, their resahisw a significant and positive correlation betweelecommunication and growth, after
controlling for a number of other factors.
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Tele is a measure of telecommunication infrastructdree variables contain the number of
telephones per 100 inhabitants, including both diXenes and mobile penetration per 100
inhabitants. The expected sign of the telecommtinicavariables is positive, as the previous
studie$? have indicated. Looking at the literature, theas heen great evidence of the fact that the
positive relationship between telecommunication @&sdnomic growth is a result of reverse-
causality® implying that the higher telecommunication invesiris the result of higher growth
and not vice versa. In order to confirm that theuhes are not simply due to reverse causality, this

relationship is tested using current and laggedesbf telecommunicatioriréle,_,, and Tele,_, )

and their expected signs are positive.

Finally, the DET represents the set of other various standard gradeterminants such as
population growth rate, which is introduced to shin effect on economic growth. The expected
sign has to be negative, as if the population lewgnowth relates to higher GDP per capita.
Investment and foreign direct investment are alsot @f the set of the standard growth
determinants and their correlation with econommgh is expected to be positive, as indicated by
the robustness of this relationship in the previstuslies.

In order to verify the nature of return to scaletefecommunication investment$gleSQ, the
square of the telecommunication variables, is addgtle model. The aim of using the square of
the variable is to examine whether the relationstbptween economic growth and
telecommunication is linear or not. If the coeftict of TeleSQ is negative and significant while the
coefficient of Tele is also positive and significant, then we can supghe diminishing returns
hypothesis implying that the investment in telecamioation infrastructure widens its incremental
effect on growth diminishment. On the other handyasitive sign of both coefficients would
indicate increasing returns while if the signs areersed, that is that the coefficientT@eQ is
positive and thaffele is negative, then we have evidence in support ofitecal mass theory:
investment in telecommunication infrastructure vaounbt significantly affect economic growth,
until a critical mass of telecommunication infrasture is achieved (Roller and Waverman, 2001).
In the second step, In order to account for treside endogeneity bias due to interaction between
the telecommunication variable and growth rate bPGer capita, we employed the system GMM-
estimator developed by Blundell and Bond (1998)e#th these problems by using instrumental

variables. System GMM combine equations in fir§fiedence with equation in levels, using lagged

Data and Agarwal (2004) and Waverman and Rolle0{2thave indicated that there is a two- way caasalietween telecommunication
investment and economic growth.
1 Cronin et al. (1991) and Madden and Savage (198&h studies found the evidence of a two- way atiois between telecommunication
investment and economic growth.
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internal instruments in difference equations. Eates in the next sub section are based on a one
step system estimator, with robust standard erfidrs.validity of additionally included instruments
is tested by means of a Hansen test of over igamgifrestrictions. Consistency of estimates
requires that error terms are not second-ordealgedorrelated, so we report P-values of Arellano-
Bond-AR (2) -tests.

6. Estimation results

Table 2 and 3 presents the estimation resultstvélsame specification shown in all the regression
tables. Standard errors are in the parenthesesignificance level are reported at the 10%, 5%,
and 1% level with a *, **, and *** respectively. lall the columns of the table 2 the results show
that the coefficient of the lagged dependent végiab positive but not significant while the
coefficient on the logarithm of lagged GDP in loglue is negative and significant at a 1% level
supporting the hypothesis of conditional convergenthus, a poor country with lower initial
income level grows faster, with the variables iafiaing the steady state level of income controlled.
A broad picture presented by the results is coersisvith our expectation. The investment rate also
has a significantly positive effect on growth ratenfirming the importance of physical capital
accumulation for Africa countries. The estimateftoent indicates that a one standard deviation
increase of investment, increase the growth rat¢hefreal per capita GDP by 0.01%%The
regression results provide the significant relattop between openness and per capita GDP growth.
The coefficient shows that a one standard deviatiorease of outward-oriented economic policies
would have an increase of 0.14% of the growth oit&DP per capita. The effect of openness
confirms the finding of previous studitsi.e. that the role of international trade is bésiaf for
economic growth in Africa. The effect of foreidirect investment is positive, but not significant,
which can be due to the fact that there are relbtibw levels of foreign direct investment flowing
in Africa especially during the 1980s. The estimdatoefficients of the population growth rate are
found to be positive at 1% level of testing in@lthe estimations rather to be negative as exgecte
The coefficient of the telecommunication variabhhich is the number of telephones per 100
inhabitants, is positive and significant at a 1%elelt implies that there is a strong impact of th
telecommunication infrastructures sector on redi@anomic growth of African countries. The

results indicate that an increase of one standavation of the tele-density would have an increase

20ur estimated coefficients confirm most previouslis on economic growth in Africa: Knight, Loayaad Villanueva (1993) get an estimate of
0,118 for a group of 76 developing countries. LE488) obtains a coefficient of 0,13 for 1968-8av@des (1995) employing a fixed effect model
to estimate the determinant of economic growthsseosample of African countries obtains the coeffit of investment 0,139.

13 sache and Warner (1997), Temple (1998), Edwar@3{1 Villenanueva (1994
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of 0.15% of the growth rate of the GDP per capienerally the model confirms that
telecommunication infrastructure does contributsitpeely to regional economic growth in Africa.
In order to verify that this result is not due &verse causality, we use the lagged values of tele-
density and the estimates on (column B and C) giwapport to the argument that the positive
relationship is not due to the results of reveraasality. The coefficient of the two lagged is
positive and significant at 1% level, showing ti@kecommunication infrastructure does have
positive impact on regional economic in Africa.

In column D (table 2), we report the estimatiomiich included the square term tele-density in the
model in order to evidence the test of non- lirntgabetween telecommunications and economic
growth. The coefficient of ELESQ is significant and positive at a 5% level, white tcoefficient of
TELE is positive and not significant. The results pdavisome evidence for the argument of
increasing returns of telecommunication infrasuuetinvestment in Africa. This might imply that
in Africa the size of the effect of telecommunicat performance may be divergence within
countries.

Based on the methodology of the GMM-system estimatapirical results are reported in the table
3. For each regression, we test our specificatibrequation with Hansen test for instrument
validity, and then with the serial correlation tést second order serial correlation. The testltesu
suggest that our instruments are valid, and thast Bo evidence of second serial correlation in ou
estimation. We find that telecommunication variagf®ws a positive and significant effect on the
growth rate of GDP per capita, confirming that ¢el@munication infrastructure does contribute
positively to regional economic growth in Africanuntries. The model predicts that one standard
deviation increase of teledensity will increasevgtorate GDP per capita by 0.2 %. The evidence
of increase return is more consistent with theesysEMM model, where in column 2 of table 3, we

find that the square term of tele-density and éhe-tlensity are positive and significant.

7. Conclusions

The effect of telecommunication infrastructure aroreomic growth has been explored using a
dynamic fixed effect and system GMM methods. Tésults suggest that there is a conditional
convergence hypothesis which indicates that caemtsiith higher level of GDP per capita tend to
grow at a slower rate. It also evidences that fixegstment, foreign direct investment and outward

trade policies have a positive effect on economaevth.
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More important, the results show that telecommumoais both statistically significant and
positively correlated to regional economic growthreal GDP per capita growth in Africa. The
results are robust even after controlling investmeopulation growth, past levels of GDP per
capita, and lagged growth in GDP per capita. Theulte further indicate that the
telecommunication investment is subject to incregasieturns, suggesting thereby that countries
have higher tele-density would have a higher eféectheir growth rate whereas other would grow
much slower.

From the government policy-makers perspective, rdsilts point out that providing an
efficient telecommunication infrastructure is siggant for fostering economic growth on the less
develop areas in the continent, and more resowteesld be allocated on investment in the rural
area, in order to insure that telecommunicatiomastfucture target the vast majority of the
population. More afford should be make to encouauk support the role of investors, by creating
an effective competition to lower end-user prind astablish independent regulatory mechanisms.
The advantage of the telecommunication servicesaldhze use for the promotion and diffusion of
e-government, e-commerce and e-learning in orderincrease effective administration,

transparency and public participation.
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Figure 1

GDP and Teledensity Growth in Africa, 1980-
2004
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Figure 3

African Countries GDP per Capita and
Teledensity in , 2004
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Figure 5

The Level of Teledensity in African Countries in
1980 and 2005
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Table 1 —Summary statistics

Variable

Grow.GDP per capita.

Real GDP per capita

Openness

IFID

Tele-density

Pop. Growth

Investment
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GRTH (t-1)

Log (GDP_1)

Invest

Pop

FDI

Openness

TELE

TELE_1

TELE_2

TELE_sq

intercept

R-sq

Obs

Notes: standard error in parentheses; *** indicates significance at the 1% level; ** indicates significance at the 5% level;* indicates significance at the 10% level.

0.045 (0.038)

-0.28 (0.026)**

0.13 (0.065)*

0.004 (0.007)

0.004 (0.004)

0.007 (0.001)**

0.097 (0.033)**

1.31 (0.151)**

0.34

0.049(0.038)

-0.29 (0.026)***

0.13 (0.065)**

0.003 (0.007)

0.005 (0.004)

0.007 (0.001)***

0.10 (0.033)**

1.37 (0.151)%*

0.34
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0.052 (8)03

-0 (0.026)*+

0.13 (0.66)

0.004 (0.007)

0.005 (0.004)

0.0@7001)*++

0.10 (0.033)***

1.38 (I51)*++

0.35

Table 2 - Determinants of Economic growth in Africa 1984-2004

0.058 (0.038)

-0.30 (0.027)**

0.15 (0.06)**

.004(0.007)

0.(D004)

0.007 (0.001)***

0.005 (0.048)

0.01 (0.006)**

1.55 (0.17)*+*

0.35




Table3 - Dynamic panel-data estimation, one-step system GMM

Variables

GRTH (t-1)

Log (GDP_1)

Invest

Pop

FDI

Openness

TELE

TELE_sq

AR(2)

Hansen test

Obs.

Notes: standard error in parentheses;

0.046 (0.28)*
-0.19 (0.069)***
0.20(0.18)
0.017(0.004)
0.01(0.006)**
0.004(0.001)***

0.11 (0.05)**

18

0.16 (0.06)***

-0.62 (0.10)***

0.18 (0.17)

0.012(0.015)

0.001 (0.015)

0.005 (0.002)***

0.12 (0.054)**

0.04 (0.014)**

ndicates significance at the 1% level; ** indicates significance at the 5% level;* indicates significance at the 10% level.



Table 4 — African countries GDP per capita, Pop Growh, and Telephone per 1000 inhabitant
elephone pe
GDP per capita CAGR % Pop Growth % 1000 inhabitant CAGR %

Countrie: 198(-200¢ T198(-200< T198(-200<

Algeria 1826,¢ 0,4 2,2 6,2
Angole 861,1 2,8 1,2
Benir 292,% 04 3,2 5¢
Botswani 1077.% 2,2 10,7
Burkina Fas 191,5 2,7 8,1
Burund 135,¢ 24 £ 8,7
Cameroo 724,1 54
Cape Verd 623,¢ 15,2
CAF 313,¢ £ 34
Chac 1423 10,¢
Comoro: 404,¢ 7 94
Congc 958,1 -1,z
ZAR 250,¢ -6,€
Cote d Ivoirt 923,¢ £ 4,4
Egyp! 879,¢ 11,6
Ethiopie 136,2 5,7
Gabot 4688,¢ 2,8
Gambic 3272 9,3
Ghani 233,¢ 7 7 6,4
Guinea-B 144, 4,¢
Kenye 435,% 2,8
Lesothc 309, 7 9,C
Liberia 744 -2,2
Madagasci 341,¢ 2,C
Malawi 1617 4,
Mali 220,z 9,2
Mauritanie 361,¢ 8,2
Mauritius 1570, 10,¢
Moroccc 950, 7,C
Mozambiqus 179,C 7 1,7
Namibie 2028,¢ 3,2
Niger 245 2,7
Nigerig 4252 5,3
Rwand: 280,¢ 6,1
Senege 405,% 7 8,4
Seychelle 45(7,C 6,7
Sierra Leon 233,:
South Africe 3463,! 24
Sudal 277,%
Swazilant 980,¢
Togc 346,8
Tunisie 1352,¢
Ugand: 176,%
Zambie 450,¢
Zimbabwe 598,
AVERAGE 804.(

Source; World Bank Development Indicators 2000
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