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Abstract

Stimulated debate among economists (Swan in 1956 and Solow in 1957) on the
role of technical change in economic growth was heated during the 1950’s
worldwide. The consensus is that technological change accounts for significant
proportion of gross national product (GNP) growth in industrialized economies. In
the case of Sub-Saharan Africa, the aggregate performance was picked up very
strongly in 1990's. However, this high economic growth rate could not be
sustained in some Sub-Saharan African countries, and this is why these countries
started a slowdown in economic growth. This study empirically measures the
performance of economic growth in Sub-Saharan Africa’s economy for the period
1990-2007, using econometric approach. Time-series data are used to develop
econometric models that capture the dynamic interactions between GDP, fixed
capital, labour units, human capital, foreign direct investment (FDI) and
information and communication technology (ICT). Cointegration techniques are
used to establish a long-run steady-state relation between or among economic
time series. The econometric analysis pays careful attention to the time series
properties of the data by conducting unit root and cointegration tests for the
variables in the system.

This study finds that Sub-Saharan Africa experienced economic growth in the
1990’s. also the study finds evidence that FDI and ICT are very strong
determinants of a long-run GDP in Sub-Saharan Africa along with Cobb-Douglas
factors of production, But human capital is insignificant as a determinant factor
of economic growth due the measurement used in these LDCs, as far as the
brain drain of intellectual and skilled human capital by industrialized countries.
This study finds that the three, four and the five factor models are likely to give
better measure of performance (not including human capital) of economic
growth of Sub-Saharan African countries in this study, as these models recognize

human capital, foreign direct investment (DI) and information and



communication technology (ICT) as separate factors in the production function.
This study finds evidence that the previous studies on Sub-Saharan Africa’s
economic growth puzzle have made a very significant omission by not
considering human capital, foreign direct investment (FDI), and information and
communication technology (ICT) as additional exogenous variables and by
excluding them from the production function for economic growth analysis. Also
the study finds the estimate of coefficients, that all variables are significant and

with positive coefficients except the human capital.
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Abbreviation

OLS = Ordinary

ECA = East Central Africa

TFP = Total Factor Productivity

TFPG = Total Factor Productivity Growth

MFP = Multi Factor Productivity

IRF = Impulse Response Function

RSS = Residual Sum of Squares

VEC = vector Error Correction

ADF = Augmented Dickey Fuller

ASEAN = Association of Southeast Asian Nations
UNDP = United Nation Development Program
UNCTAD = United Nation Conference on Trade and Deyment
B2B = Business to Business

B2C = Business to Consumer

B2G = Business to Government

ICT = Information and Communication Technology
LDCs = Least Developed Countries

IT = Information Technology

OECD = Organization of Economic Cooperation andd)gvment
WTO = World Trade Organization

ITC = International Trade Center

G7 =Group 7

SSA = Sub-Saharan Africa

ITU = International Telecommunication Union

WB = World Bank

PWT = Penn World Table

FDI = Foreign Direct Investment

MPT = Motorola Phone Tools
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29-  NICI = National Information and Communication Irgteucture

30- SSCs = Sub-Saharan Countries

31- ICAAN = Internet Corporation for Assigned Names &hdnbers

32-  WIPO = World Intellectual Property Organization

33- NRI = Networked Readiness Index

34- PWT = Penn World table

35-  WITSA = World Information Technology and Serviceliignce

36- BEA = Bureau of Economic Analysis

37-  MFP = Multifactor Productivity

38- VAR = Value at Risk. A technique, which uses thaistical analysis of
historical market trends and volatilities to estienéne likelihood that a given
portfolio's losses will exceed a certain amount.

38- PPP = Parity Purchasing Price

39- VECM = Vector Error Correction Model

40- VAR = Vector Autoregression

Definitions

1- Granger Causality Test

Granger causality testis a technique for determining whether one timeesds useful
in forecasting another. Ordinarily, regressiondeitf "mere" correlations, but Clive
Granger, who won a Nobel Prize in Economics, arghatthere is an interpretation of a
set of tests as revealing something about causa&lityme seriesX is said to Granger-
causey if it can be shown, usually through a series ®é$ts on lagged values ¥f(and
with lagged values oY also known), that thos¥ values provide statistically significant

information about future values ¥f

2- Unit Root Test
In statistics, ainit root test tests whether a time series variable is non-statijousing an

autoregressive model. The most famous test is tiggmanted Dickey—Fuller test.



Another test is the Phillips—Perron test. Both ¢hests use the existence of a unit root as

the null hypothesis.

3- Aggregation

A process that transforms microdata into aggrelgatel-information by using an

aggregation function such as count, sum averagedatd deviation, etc.

4- Labour Force

In economics, the people in ttabor force are the suppliers of labor. Thabor force is

all the nonmilitary people who are employed or upkayed.

5-  Univariate Analysis

Univariate analysis explores each variable in a dat, separately. It looks at the range of
values, as well as the central tendency of theagllt describes the pattern of response

to the variable. It describes each variable opwa.

5- Economic flows

Economic flows reflect the creation, transformatiexchange, transfer or extinction of
economic value; they involve changes in the volucoepposition, or value of an

institutional unit's assets and liabilities.

7-  Economic production

Economic production is an activity carried out unithe control and responsibility of an
institutional unit that uses inputs of labour, ¢aliand goods and services to produce
outputs of goods or services.

8- Education level

The highest level of an educational programme #regn has successfully completed.



Context: The highest level of an educational programmeptireon has successfully
completed is also called "educational attainmerat pérson”. At international level, the

ISCED is the standard classification of educati@at&inment.

9-  Tertiary Education

Tertiary education, also referred to as third stédged level, and post-secondary
education, is the educational level following tleenpletion of a school providing a

secondary education, such as a high school, segosclaool, or gymnasium.

10- ICT

ICT (information and communications technology texhnologies) is an umbrella term
that includes any communication device or applargtencompassing: radio, television,
cellular phones, computer and network hardwaresaftavare, satellite systems and so
on, as well as the various services and applicati@sociated with them, such as

videoconferencing and distance learning.

11- FDI

FDI stands for Foreign Direct Investment, a compoé a country's national financial
accounts. Foreign direct investment is investméfreign assets into domestic
structures, equipment, and organizations. It do¢snclude foreign investment into the

stock markets.

12- Impulse Response

In economics, and especially in contemporary mammoeemic modeling, impulse
response functions describe how the economy reaetstime to exogenous impulses,
which economists usually call 'shocks’, and arerofhodeled in the context of a vector
autoregression. Impulses that are often treatex@genous from a macroeconomic point
of view include changes in government spendingrases, and other fiscal policy

parameters
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13- Fixed Capital

The amount of capital permanently invested in art®ss, or That ismployed in assets
of durable nature for repeated use over a f[mngpd. Also calledfixed investment.

14- Capital stock - gross

Gross capital stock is the value of all fixed ass#ill in use at the actual or estimated
current purchasers’ prices for new assets of theesgipe, irrespective of the age of the

assets.

15- Privatization

The process of moving from a government-contradigstem to a privately run, for-profit

system.

15- Human Capital

Health, knowledge, motivation, and skills, the iatt@ent of which is regarded as an end
in itself (irrespective of their income potentibfcause they yield fulfillment and
satisfaction to the possessor. In an organizatiooatext, human capital refers to the
collective value of the organization's intellectoapital (competencies, knowledge, and

skills). Also, productive wealth embodied in laboskills and knowledge.

17- Foreign direct investment

Foreign direct investment is the category of ind#ional investment that reflects the
objective of a resident entity in one economy ttaoba lasting interest in an enterprise

resident in another economy.

18- GDP per capita

GDP per head calculated as the aggregate of piody&DP) divided by the population

size.
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19- GDP deflator

GDP deflator is the implicit price deflator for G@Pwhich the movements in an
implicit price deflator reflect both changes ingariand changes in the composition of the

aggregate for which the deflator is calculated.

20- Information systems

A system which supports decision-making concersmme piece of reality, the object
system, by giving decision makers access to infaomaoncerning relevant aspects of
the object system and its environment.

21- Cross-sectional data

cross section in statistics and econometrics ypa of one-dimensional data set. Cross-
sectional data refers to data collected by obsgmiany subjects (such as individuals,
firms or countries/regions) at the same pointmieti or without regard to differences in
time. Analysis of cross-sectional data usually &ief comparing the differences

among the subjects.

22- Metadata

Data that defines and describes other data.

23- Population

(1) All the inhabitants of a given country or afpeovince, city, metropolitan area etc.)
considered together; the number of inhabitantsaafumtry or area. (2) In sampling, the
whole collection of units (persons, householdgjtunsons, events etc.) from which a

sample may be drawn.

24- Population change

Population increment over a period, that is, tHifedince between the population at the
end of the period and that at the beginning ofp@od. Refers to five-year periods
running from 1 July to 30 June of the initial amaf years. Data are presented in

thousands.
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25- Sample

A subgroup of a group of persons or events useepi@sent the characteristics of the

group as a whole for statistical purposes.

25- Sample size

The number of observation units which are to b&ghed in the sample.

Context: In the case of a multi-stage sample this numdters to the number of units at

the final stage in the sampling.

27- Sample survey

A survey which is carried out using a sampling rodth

Context: In sample survey only a portion, and not the whmdpulation is surveyed.

28- Sampling error

A type of false or mistaken result obtained in evey or experiment which is due to
chance (random error) when the result from the $antffers from the result that would

have been obtained if the entire population werdist.

29- Statistical population

The total membership or population or "universeaalefined class of people, objects or

events.

Context: There are two types of population, viz., targgbylation and survey
population. A "target population” is the populatimutlined in the survey objects about
which information is to be sought and a "surveyyapon" is the population from which
information is obtained in a survey. The targetylapon is also known as the scope of
the survey and the survey population as the coeevéithe survey. For administrative
data sources, the corresponding populations aréatget population”, as defined by the

relevant legislation and regulations, and the d¢ulient population” ("United Nations

Xiv



Glossary of Classification Terms" prepared by tkpdft Group on International

Economic and Social Classifications).

30- Stationary Process

In the mathematical sciencesstationary process(or strict(ly) stationary processor
strong(ly) stationary proces$ is a stochastic process whose joint probabiligyridhution
does not change when shifted in time or space. reswt, parameters such as the mean
and variance, if they exist, also do not change taee or position. Stationarity is used
as a tool in time series analysis, where the rawa d@e often transformed to become
stationary, for example, economic data are oftas@aal and/or dependent on the price
level. Processes are describedrasd stationary if they are a linear combination of a
stationary process and one or more processes grpibitrend. Transforming these data

to leave a stationary data set for analysis igmedeto agle-trending

31- Cointegration test

Cointegration is an econometric property of timgesevariables. If two or more series
are themselves non-stationary, but a linear contibimaof them is stationary, then the
series are said to be cointegrated. For instans®yck market index and the price of its

associated futures contract move through time, eaoghly following a random walk.

32- Technology change

improvement on technology that allows for more atigreated by the same amount of
inputs.

33- Time series

A set of ordered observations on a quantitativeadtaristic of an individual or

collective phenomenon taken at different pointsraé.
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Context: Although it is not essential, it is common foesle points to be equidistant in
time. The essential quality of the series is tlieeoof the observations according to the
time variable, as distinct from those which arearokered at all, e.g. in a random sample
chosen simultaneously or are ordered to theirmalguroperties, e.g. a set arranged in
order of magnitude.

In GESMES/TS, a time series is a time-ordered veuftobservations. A time series is
uniquely defined with in a data set by its key.r@&pean Central Bank (ECB), Bank for
International Settlement (BIS), Eurostat, Interoiaéil Monetary Fund (IMF),
Organisation for Economic Co-operation and DevelephiOECD), "GESMES/TS User
Guide", Release 3.00, February, 2003

34- Unit value

Expenditures or value of production of an item déd by the quantity.

35- Value

Value at the level of a single, homogeneous goaknrice is equal to the price per unit
of quantity multiplied by the number of quantityitsnof that good or service; in contrast

to price, value is independent of the choice ofngjtxaunit.

35- Weight

The importance of an object in relation to a satlgécts to which it belongs.
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