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Africa has shown fairly consisient economic growth since the turn of the millennium,
reaching a 4.9 percent average annual growth in gross domestic product (GDF) between
2001 and 2006 (Blanke 2007). In 2006, Africa’s average growth in GDP exceeded 5.0
percent for the third consecutive year reaching 5.5 percent, the highest in two decades;
with the average growth in sub-Saharan Africa reaching 5.7 percent (see Figure 1 and
Appendix 1). The challenge put to Africa is to now concentrate efforts on sustaining
growth. Africa would have to increasc its average annual growth rate 1o seven percent in
order to meet its Millennium Development Goal (MDG) of eradicating extreme poverty
and hunger by 2015 (AfDB press release May 2007).

Figure 1, Af'_ﬁca: Growth in GDP (%), 2000 - 2006
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According to Blanke (2007) Afrlca ] 1mpresswe economic growth over the past few
years was partly due to increiséd macro-economic stability in many African countries —
including South Africa, ngerm and Uganda — but mainly fueled by eXagenous
circumstances and interventions such as a more favourable international gconomic
environment and debt relief.: Insiuad of: the benefits of the growth in globahzalmn
trickling down and coutributmgwto poverty reduction in sub-Saharan Africa, the region
actually shows an increase in income mcqua,llty, which has adverse effects on income
growth, contributing to | peverty. escalation (Habiyaremye 2005). And the poor
performance in this region has not significantly impacted on economic growth in
advanced economies, mdu.aung the dlsconnectmn or marginalization of sub-Saharan
Africa from the world economy.
s

It is now well- rewgmscd that mvestment m science and technology and innovation is
essential for sustainable’ economic growth.fand social development in the global
knowledge economy (NEPAD 2007; UNDP.2005). As Toffler (1990, p. 9 as cited in St.
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George 2006) puts it, “The most important economic development of our lifetime has
been the rise of a new system for creating wealth, based no longer on muscle but on
mind”. Evidence from research on developed countries, and more recently also on some
developing countries, indicate the correglation between a country’s scientific and
technological capabilitics and its cconomic performance (NEPAD 2007). This is aptly
illustrated by the example of the economic development of Korea and Ghana, two
developing countries that had the same per capita income five decades ago, Figure 2
shows that Korea surpassed Ghana in economic growth, increasing its per capita incorne
by a factor of 8,9 in real terms, mainly as a.result of more effective policy and use of
technical knowledge (Utz 2006)

Figure 2. Knowledge Makes the Difference between Poverty and Wealth
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Thus it is indicated that the challenges of sustaining economic growth in Africa are to
integrate into the world econdmy and are embedded in growing a knowledge-based
cconomy that is driven by innovation, science and technology (Kamara, Bousrih and
Nyende 2007). '

The concept of innovation differs according to a country’s level of economic
development (Mathews and Hu 2007). For developed or lead countries, the primary goal
is 1o maintain lead position by introducing “new-to-the-world” innovations through
products, processes and/or abstract knowledge (Mathews and Hu 2007, p. 1005). For
developing or latecomer countries - such as South Aftrica, Nigeria and Uganda ~ the
primary goal is to catch-up anc_i not necessarily to produce at the technological frontier.
Key in the catch-up process. is the adaptation and diffusion of knowledge and
technologies developed elsewhere; and this adaptation and diffusion of technologies has
to occur faster than the ratc at which the advanced economies innovate.




Necessary skills are required to adapt and use the ‘new” technologics. Thus the basic en-
abler of a country's transition to a knowledge economy is an education system that
encourages leamning, exploration, creation and sharing of knowledge (Utz 2006). The key
role that higher education institutions play in growing the knowledge economy has only
recently been recognised. Previously, international development agencies viewed higher
education as institutions for the elite and thus placed emphasis on primary and - later on -
secondary education in developing countries. Late-comer countries are now encouraged
to invest in developing their higher education systems. A United Nations Millennium
Project report (UNDP 2005, p 93) states that,

A new view that places universities at the center for the development process is
starting to emerge...Universities and- research institutes (including polytechnics)
are now deeply integrated into the productive sector as well as socicty at large.
Universitics are starting tg:be viewed as a valuable resource for business and
industry; universitics can undertake entrepreneurial activitics with the objective of
improving regional or national economic apd social performance.

Mwamila and Diyamett (2006, p. 7) indicate three main functions of universities:
i} To transmit advanced knowledge from one generation to the next so that it can
serve either as a basis of action, or a sprinigboard to future rescarch;
i) To provide a centre for the attempt to gdvance the frontiers of knowledge; and
i1i)To provide, through its teaehmg, fer the high level manpower needs of the
society. > : 3“.‘_
The university thus plays a critical role in the knowledge-based economy not only by
providing the human capital necessary for adapting and utilising knowledge adopted from
more technologically-advanced éduntries, but.also in providing knowledge for advancing
knowledge frontiers, Although the key develepmemal role of the university in the
knowledge economy is well-established, there is still much to be understood about the
developmental role of the university in developing countrics.

This paper is one of a series of papers on the developmental role of the university, with
particular focus on university-industry interactions in the national systems of innovation
(NSI's), in three sub-Saharan countries at different levels of economic development:
South Africa, Nigeria and Uganda. The main objective of this paper is to describe the
socio-economic context, and thé scientific and technological climate of cach of the three
countries. Describing the natmnal context of the university and firm 1s an essential first
step considering that the interaction between the muitiple actors of countrics’ national
systems of innovation are embedded in the partieular national context and are unique to
that context. The description of the national context also enables us to situate each
country, and facilitates comparison between the three countries in order to determine
whether the state of UILs 'in’’'sach country is a reflection of the general level of
development of the country. It'is ‘noted that the countrics’ policy framework and relevant
state-steering mechanisms arc crltleal for hamessmg science and technology — this will be
the focus of another paper of the pr()Jeet '



¥ '

This paper is organized as follows: The first section presents an overview of South
Africa, Nigeria and Uganda’s innovative competitiveness, capabilities and achievements
in relation to the world, relevarit geographic.and economic regions, and each other, The
section benchmarks the three countries with the use of the best-known composite
indicators or indices for assessing countries’ (including latecomers’) innovation potential
and sophistication. The sccond section focuses on each of the countries separately,
describing the country’s socioseconomic development, and level of scientific and
technological sophistication and progress over time. We make use of common composite
indices, such as the UNDP’s Human Development Index (HDI), and indicators at the
disaggregated level with partigular focus on indicators of capabilities to adopt, adapt and
diffuse knowledge and technology. We also provide an assessment of the countries’
environmental context considering that historically, Africa’s economic development has
hinged on its natural resources and raw matesials (see Juma 2006).

]
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1. Benchmarking South A-frica, Nigeria and Uganda’s
Competitiveness and Technological Sophistication in
the Knowledge-Economy

In this section we \tilize ®ading indices for assessing South Africa, Nigeria and
Uganda’s levels of competitiveness and technological capabilities and sophistication in
relation to relevani regions and each other. These indices have often been deemed
inappropriate for the developing country context, Lall (2001), for example, presents an
insightful critique of the leading indices of the World Economic Forum’s, The Global
Competitiveness Report, which is used by policy-makers worldwide, Nonetheless, as
various authors show — for example Utz (2006), and Oyelaran-Qycyinka and Sampath
(2007) — these indices are useful for answering the question, “Where do these countries
stand- in terms of techno!ogicdl sophistication and readiness - in relation to the world, its
geogmphw and economic regions, and in relation to each other?” The indices that
appear in this section are: The World Economic Forum’s competitiveness indices, the
Global Competitiveness Index (CrCJ) and the Business Competitiveness Index (BCl); three
indices by the United Nations, UNIDQ's Competitive Indusirial Performance (CIP)
Index, UNDP's Technological Achievement Index (TAl) and UNCTAD’s Innovation
Capability Index (UNICI); and a recent innavation of the World Bank, the Knowledge
Economy Index (KEI). This section will firstly report the countrigs’ performance on each
of the indices and secondly, discuss the usefulness of the indices for the purposes of this

paper,

The World Economic -F'omm’s (WEF) competitiveness indices

The Africa Competltlveness Report trends for 2001, 2004 and 2007

The World Economic Forum’s, The Africa Competitiveness Report, first published in
1998, is the first systematic-bgnchmarking iddex developed for Africa (Cook and Sachs
2000-2001). Tt combines qualit‘ative and quantitative measures in their analyses and
benchmarking of the macro-- and micro-economic competitiveness of countries. The
qualitative data, such as corfuption and quality of overall infrastructure, are obtained
from the WEF’s Executive Opinton Survey éonducted among top executives in the
countris ranked for the Global ‘Competitiveness Index (GCI); and the quantitative data
include indicators such as government debt and patent data. The goal of the report series
is to highlight prospects for and obstacles to growth and competitiveness in the region, A
hundred and twenty eight countries are included in the GCIL. Each country is ranked
according to its performancé -on the nine pillars of the GCI identified as critical for
productivity and competitiveness: institutions (public and private), infrastructure, the
macto-economy, health and primary education, higher education and training, market
efficiency (goods, labor, financial), technological readiness, business sophistication, and
innovation. These pillars are drgam?ed into three sub-indexes — the basic requirements
sub-index, the efficiency enhincers sub-index, and the innovation and sophistication
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factors sub-index — with each sub-index belin'g weighted according to the country’s stage
of development [see Blanke (2607) for a more detailed description of the GCI).

2000 - 2001 : "..' 2003 - 2004 A 2007

Alrica ccl - . o Gal

Rank Country Rank  Country Index value Rank  Country Index value
1 Tunisia 16 -Botswana ;‘-.56 29 Tunisia 472
2 Mauritius 38 Tunisia . 4.49 46 South Africa 4.42
3 Botswana 41 . .South Africa ‘ 437 58 Mauritius 422
4 Namihia 46 1 Mauritius ' 4.12 65 Egypl 4.00
5 Moroego 52 Namibia . 1.9% 12 Morocco 407
& Ceypt 55 . Gumbia 393 73 Libya 4,00
7 South Africa 58 ‘Egypt i 384 76 Algeria 3.98
-1 Sencgal 61 I\élorocco ) - 377 B3 Botswana 3183
9 Ghana 09 Tanzania 349 B8 Namibia 1%
10 Swinsiland 71 “thunu 346 97 Kenya 361
11 Ethiopta 14 .’l\lgcria . 3.39 102 Nigeria 349
14 Tanzania 20  “Uganda * 125 108 Tanzania 3.40
16 Cameroon 87 Lﬂlﬁerla 310 113 Madagascar 3.29
17 Lganda 88 Zambia .10 115 Lesotho 3.24
18 Muozambique g1 Lameroot . . 2.98 116 Uganda il
20 Nigeria 93 '‘Mozambique 291 18 Muuritania 318

Data source: * http://www.afrqnéts.org]archive/ZOOO10/msg00104.php; and
The World Economic Forum, The Africa Competitiveness Report 2000-2001, 2004, 2007

The report advises against co'r”}lpaﬁson over time because each edition includes slight
differences from previous years. Nonetheless, comparison over time will be used in this
paper simply to get a sense of Where each of the three countries rank in terms of order
(top, middle or bottom) over theé three years, The composition of the top seven countries
in Africa remains largely unchanged in the 2000-2001, 2003-2004 and 2007 reports with
some variation in position, The, star performers on the GCI are Tunisia, South Africa,
Mauritius and Botswana which ‘were each ranked in the top three for two periods (except
for Tunisia who ranked in the t§p fwo over the three periods) In 2007 five of the top ten
were North African countries .with Tunisia leading the region ranking number one in
Africa and 29 in international comparisgn, and Libya bemg included in the report for the
first time. South Africa leads $ub-Saharan Africa coming in after Tunisia to rank second
in Africa and 46 in intcrnational comparison.




Country/Region s - Average score

Southeast Asia o 4,25
Morth Africa : 4.09
Latin America and Caribbean ‘ 4,07
Sub-Saharan Africa : 3.29

Note: All averages are weighted by population

Data source: The World Economic Forum, The Africa Competitiveness Report
2007 '

In 2007 South Africa also achieved an index value (GCT = 4,42) well-above the averages
for all of the relevant regions: Southeast Asia (4.25), North Africa (4.09), Latin America
and Caribbean (4.07), and sub-Saharan Africa (3.29). Sub-Saharan showed the lowest
levels of competitiveness of all of the regions for the overall GCT and the nine pillars;
performing particularly poorly .on the pillars of the basic requirements sub-index,
infrastructure and health and primary education, and the pillars of higher education and
training and technological readiness of the efficiency enhancers sub-index. All of the
regions showed poor performance on the innovation factors sub-index. South Africa
ranked in the top three for competitiveness with regard to all of the pillars except three:
infrastructure, the macro-economy, and. health and primary education. South Africa’s
performance on the nine pillars ‘mirrors that of sub-Saharan Africa, although the country
ranked in the top three in Africa for technological readincss.

Nigeria and Uganda have, “however, .not performed as well with regard to
competitiveness. Nigeria and Uganda vemained in the top 20 African countries in the
2000-2001, 2003-2004 and 2007 reports, but were on the lower rungs in international
comparison. In 2007, Nigeria ranked 11™in Africa, whereas Uganda ranked 18™. In 2007,
Nigeria achieved a GCI value (3.49) slightly above the average for sub-Saharan Africa
(3.29), whereas Uganda’s GCI value was slightly below the average (3.21). Both
countries achieved overall index values well-below the averages for the other relevant
regions (see Table 1.1 and .Table 1.2). Like South Africa, Nigeria and Uganda’s
performance on the nine pillars mirrors that of sub-Saharan Africa. South Africa
outperformed Uganda and Nigeria on all nine pillars, and Uganda pertormed the worst.
Uganda performed at the boitom six ranks in rclation to the rest of Africa for
competitiveness in the quality of institutions, infrastructure and health and primary
education, S 3

In sum, the key pillars of ¢ompetitiveness critical for increasing productivity and
improving competitiveness in countries at the early stages of development — the quality
of infrastructure, health and primary education, higher education and training, and
technological readiness - present obstacles to improvement in competitiveness in South
Africa, Uganda and Nigeria, and sub-Saharan Africa generally. The three sub-Saharan
African countries, however, show strength in acro-economic development,

11
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The Business Competitiveniéss Index (BCI): Trends for 2001 and 2007

The complement to the GCI is the BCI, which assesses the micro-economic conditions
presenting propensity for and obstacles to a country’s competitiveness, The BCI includes
two sub-indexes: Quality of the national business environment and company operations
and strategy. In the 2007-2&08 cdition of The Global Competitiveness Report, 127
countries are ranked with ‘Tunisia and South Africa leading the African region in
international comparison, ranking 25" and 34" respectively outperforming China (57™)
and Brazil (59™). South Africa drojpped six positions since 2001 when it was ranked 28",
This was mainly dug to the cduntry’s declipne in the quality of the national business
environment. Nigeria ranked $4%, 12 positions above Uganda in the 96" position
outperforming Algeria (97" Nigeria dropp'g:d 18 positions since 2001 when it ranked
66". Nigeria declined dramatically in the quality of the national business environment
dropping 20 positions from 68" in 2001 to 88™ in 2007. (Uganda’s ranking for 2001 was
not available.) ' '

The United Nation’s, industrial competitiveness, technological
achievement and innovation capability indices

UNIDO’s Competitive Industrial Performance (CIP) Index

The Competitive Industrial Performance (CIP) index assesses a country’s ability to
produce manufactures competitively. The index focuses on two ycars, 1985 and 1998,
that is, prior to Africa’s economic growth spurt at the turn of the millenium (see
UNIDO's Industrial Development Report ;2002-2003). The CIP index posits that
industrial performance is a result of slow and incremental proccsses. The index was
constructed from four indicators of industrial performance: Manufacturing value added
(MVA) per capita, manufactired exports per capita, share of medium- and high-tech
activities in MVA, and sharé¢ of medium-_ and high-tcch products in manufactured
exports, o

w -
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Rank L ' Index value

1985 1998 Country/Region 1985 1998
6 1 1 Singapore ) 0587 0.883 1
1 2 | Switzerland ; 0.808 0.751 |
27 33 | Brazil . . 0.140 0.149 1

‘ ' A

40 45 | Tunisia - ' 0064 0068 1

67 57 1 Egypt 3 | 0012 0038 1
64 62 T Kenya 0013w.0025 1

Data source: UNIDO 2002/2003.

East Asia was the lead among the developing regions in both years with Singapore
ranking first in the world in 1998, Sub-Saharan Africa faired the worst among the
developing regions with 12 ‘of the 20 lowest ranking countries in international
comparison coming from the region, indicating low levels of industrial performance.
South Africa was the lead country among the 16 sub-Saharan African countries included,
ranking 32" in 1985 and dropping to the 39t position in 1998. South Africa, along with
Brazil, China, India and Saudi. Arabia, forms part of cluster of countries with medium to
low MVA per capita. Kenya was the only comntry in the region to improve in industrial
competitivencss in 1998, climbiig two positions from 64 to 62. Nigeria and Uganda are
ranked near the bottom with Uganda performing the worst of three countries.

UNDP's Technological Ach1evement Index (TAI)

The Technological Achlevement Index (IAI) was introduced in the UNDP's Human
Development Report in 2001: The TAI pmwdes an overall assessment of a country’s
technologlcal progress and capamty to participate in technological innovations reflected
in how well it creates and diffuses technology and builds a human skill base. The TAI
aims to assess technological achievement (as opposed to potential, effort or input) and
consists of four components: Creation of technology, diffusion of recent innovations,
diffusion of old innovations, and human skills, Although the TAI is now somewhat dated,
the index provides a useful classification of countries at different stages of development
with regard to disparities, diversity and dynamism in technological achievement (Utz
2006). Seventy two countries are assessed and are grouped into four categorics according
to level of technological achlevement Leadcrs (TAI above 0.5}, potential leaders (TAI

13
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0.35-0.49), dynamic adopters (TAI 0.20-0.34), and marginalized (TAT below 0,20), [See
Desai, Fukuda-Parr, Johansson and Sagasti (2002) for a detailed description of the TAL]

JETIRVES.T) TN PPN

1995 - 2001 1995 - 2001
Cuountry/Reglon Rank Index value Country/Region Rank Index value
Leaders Marginalised
Finland 1 0744 . - Senegal 66 0.158
United States 2 0.733 |+ Ghana 67 0.139
Potentlal Leaders oo . Kenya 68 0.129
Malaysia 30 - 0.396 | Tanzania 70 0.080
Mexico 32 . 0389 " Sudan 7 0.071
Dynamie Adopters o . ~}. Mozambique 72 0.066
South Africa,‘ IERCRRT 39, 0340 = | Others
Brazil L0311 . 5N
China © 0299 ER:
Tunisia ' 0.255
Egypt 0.236
Algeria 0.221
Zimbabwe 0.220

Note: This table includes all of the African countries ranked on the TAL

Data source: UNDP 2001 and
http://humandevelopment.bu.edw/dev_indicators/start.cim?header_id=14

Topping the list as ‘leaders’ in terms of technological achievement are Finland (in first
place) and the United States (in second place) (see Table 1.4), South Africa, which leads
in the African region with regard to technological achievement (in 2001}, was ranked 3™
and classified as a ‘dymamic;adaptor’. ‘Dynamic adaptors’ mainly include developing
countries that are dynamic in-using new technology, have significantly higher human
skills than ‘marginalized’ countries, are likely to have some high technology industries
and technology hubs, but have-slow diffusipn of old innovations (i.e. telephones and
electricity). TAI values were not calculated for Uganda and Nigeria due to a lack of data.

UNCTAD's Innovation Capability Index (UNICI)

The Tnnovation Capability Index (UNICI), introduced in UNCTAD's World Investment
Report 2005, uses proxics to assess innovative activity (the Technological Activity Index)
and the availability of skills for such activity (the Human Capital Index). The UNICT is
composed of quantitative data; (such as USPTO patents data) and is calculated for 117

14
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countrigs for 1995 and 2001, The countries are divided into three groups: High, medium
and low levels of innovation capability.

o 1995 2001
Country/Region . . Rank Score Rank Score
High o : .
Sweden " ' 1 0957 1 0979 1
Finland . 20947 2 0977 1

Developed Countries (exel. new EU members) 0.876 0.869

}

The new EU members 0.665 0707 T
South-East and East Asia _. 0492 0518 1
West Asia and North Africa . 0.348 0361 1
Latin America and the Caribbean Y 0.375 0360 |
) !

Data source: UNCTAD 2005.

South Africa and Mauritius are the only sub-Saharan countries, together with other
newly-industrialising South-East European countries and countries in the CIS region and
China, are classified as having ‘medium’ "innovative capabilities. South Africa did
however decline in innovative capability falling three positions from 435 in 1995 to 48 in
2001. The other sub-Saharan African countries, together with some Latin American and
West Asia and North African countries, are included in the ‘low’ capability group.
Although sub-Saharan Africa.marginally incteased in average innovative capability, the
region still lags behind the other regions. Nigeria and Uganda are near the bottom end.
Both countries climbed ranks ;jfl'Z0.0l, ranking at 96 and 99 respectively.

In comparison to the best-known indices benchmarking national competiveness and
innovation, the UNICT compares best with the knowledge index introduced by the World
Bank with regard to the indicators used (UNCTAD 2005). The two indices however
differ in that the one assesses innovation capacities whereas the other assesses knowledge
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capacities respectively. This papcr will now tc;port on performance on the World Bank’s
Knowledge Economy Index, the index introduced most recently.

The World Bank's Knowledge Assessment Methodology (KAM)
index

The Knowledge Assessment Methodology (KAM) was developed by the World Bank
Institute’s Knowledge for Development Program in 1999, The KAM was designed as an
interactive Internet-based tool for benchmarking countries’ and regions’ overall level of
development in the knowledge economy. The KAM 2007 includes 140 countries assessed
on the basis of 80 quantitative and qualitative variables, such as GDP and administrative
burden for start-ups respectively.

The KAM Knowledge Economy Index (KEI) is a composile index that is an average of
the normalized values ot 12 of the 80 indiCtors of the four pillars considered critical for
the knowledge economy: .
i) an economic and institutional rcglme that provides incentives for efficient use of
gxisting and new knowledg,s, with a view to flourishing entrepreneurship,;
if) an educated and skilled population, which creates, shares and uscs knowledge to
innovate and create economic value;
ii) a dynamic information infrastructure to facilitate effective communication,
dissemination, and processing of information; and
iv) an efficient innovative system of ﬁrms, research centers, universities, and other
organizations capablc of tapping into the growing stock of global knowledge, and
assimilating and adapting it to local needs'(Kamara et al. 2007, p. 6).

The Knowledge Economy framswork “asserts that investments in education and training,
innovation and technological adoption, the information infrastructure, and a conducive
economic incentive and institutional regime are necessary for sustaincd creation,
adoption, adaptation and use of knowledge in-domestic econormc production, which will
consequently result in higher ‘valre added goods and services” important for economic
development (Chen and Dahlman 2005, p. 15). The KEI assesses knowledge
development potential and whcther the economic environment and institutions are
conducive for the effective uie of knowledge for economic development. [See Chen and
Dahlman (2005} for a more detailed description of the KEI and the complete KAM tool.]

B .
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Figure 1.1. Global Knowlcdgc. .Economy Compansons — Knowledge Economy Index
(KEID) (unweighted) .
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Figure 1.1 and 1.2 1llustrate S()ulh Africa, Nigeria and Uganda’s readiness for the
knowledge economy in relation 1o relevant comparators and each other for 1995 and the
most recent year available. It can be seen that low income countries, mainly African
countries (including Nigeria .and Uganda), are clustered at the bottom third of the
distribution. Middle-income countries, including South Africa, are clustered in the middle
and high-income countries in the top third. South Africa’s performance on the knowledge
cconomy index is lower but similar to the world average. Its performance is considcrably
lower than the average for upper middle- -income countrics, indicating that the country is
not keeping pace with the rest-of the world and the relevant income region. While, on
average, upper middle-income countries' improved somewhat since 1995, South Africa
appears below the 45-degree Jfine indicating that its recent KEI performance declined
relative to its performance in 1995. Uganda and Nigeriu appear above the 45-degree line
indicating improvement in the.lr performance on the KEI since 1995, Although Nigeria
had a scorc similar to the low income countries’ average, both Nigeria and Uganda
showed lower levels of readingss for the knowledge economy in relation to other low
income countries (on averai,e) ‘These countries also scored less than the average for the
African region - which dcclmf:d since 1995, ngerla and Uganda have not kept pace with
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the rest of the world or the1r geographic and relevant income regtons. However, these
countries seem to be improving,

Figure 1.2 provides a picture of-the three countries’ performance on the four pillars that
comprise the KEI. For each country or region, the bars depict performance for the most
recent year available and performance in 1995.

Figure 1.2, KEI cross-country wmpanson 1995 and the most recent period for which
data are available (unweighted)
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Sourcer KAM (2007) (hun //info. worldbank org/etools/kam2/KAM_page9.asp)

South Africa and Uganda improved their economic and institutional regime relative to
1995. South Africa did not show improvement in any of the other pillars, whereas
Uganda improved in performangc on all of the other pillars with a marginal improvement
in education (proxy indicators “include adult literacy rate, and secondary and tertiary
enrolment). Nigeria 1mpr0vcd in performance on'the innovation plllar and achieved the
same score held in 1995 for thQ educatmn p1llar Nigeria declined in performance for the
geonomic and institutional Y'Eblmt! pillar and the ICT pﬂ]ar Considering the low average
performance among countries-in the African Tegion, it is evident that many countries in
Africa have not placed enough emphasm on improving adult literacy levels and enrolment
in secondary and tertiary educstion (one possible reason may be that, until recently, many
African countrics have been emouraged by international development agencies to focus
mainly on the development of pnmary level éducation to the detriment of secondary and
tertiary level education). 5

In sum, considering the countries’ overalk performance on the most common and
influential indices assessing competitiveness, and technological capabilities and
sophistication, a common trend- is apgarent even though some of the indices are
somewhat dated. Generally, South Africa. jeads the three countries with regard to
innovative capability, followed by Nigeria and then Uganda. However, South Africa
showed a declinc on most of fhe indices whereas the other two countries seem to be

18
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making progress in developmg their mnovatwe capability with Uganda showing the
greatest progress,

As stated previously, these indices are useful for answering the question, “Where do
these countries stand- in lerms of technological sophistication and readiness - in relation
to the world, its geographic and economic regions, and in relation to each other?"” The
utility of these indices for assessing areas oftechnological capability and progress over
time is however debatable, and the development of appropriate and useful indices has
been a constant challenge, which is evident from the number of indices being introduced.
The World Banks’ Global Economic Prospects 2008 (p. 59) — which introduces new
indices of its own - indicates that indices always fall short because “iechnology is
embodied in products, intermediate inputs, and processes”, and thus cannot be measured
direetly. Indices thus use proxy indicators in their assessments. The indices included in
this report have various indicators in common with some emphasizing inputs to
technological advancement (such as education and R&D expenditures and personnel},
and others asscssing the diffysion of ‘old’ (such as electricity and transport) and ‘new’
technologies (ICT), and innovation at the frontier (such as patents).

In this paper we argue that absorptive capacity is essential for fostering the NSI in
developing countries. According to Habiyaremye (2005, p.? ), absorptive capacity refers
to “the ability to recognize the value of new, external knowlodgo, assimilate it and apply
it to commercial ends”, and '*"ls a necessary condition for devcloping countries to
successfully exploit extornal sources of knowledge and generate own innovations,” The
basis of absorptive capacity is an ‘appropriatcly skilled human capital base and the focus
is on learning. In addition to°a human capital base, basic infrastructure (such as an
adequate iransport system) and dynamic inférmation and communication infrastructure
are necessary for the diffusion 'of technologies in order to sustain levels of technological
development. The TAI recognizes and emphasises the importance of absorptive capacity
as defined here, while the KEI excludes indicators of basic infrastructure (which is
important for the developmg country contcxt), whereas the UNICI only includes
indicators of human oapaolty "

Neither of the indices ~ besidos UNIDO’S ‘Competitive Industrial Performance index,
which focuses on exports — ‘inéludes measures of openness and exposure to technology
developed elsewhere and international innovation networks, which enables countries to
acquire technologies and knowledge from elsewhere, Acquiring toohnology and
knowledge is the essential first step in the ca;ch up process. This deficiency 1s also noted
in the World Banks’ Global Economic Prospects 2008 report, and the importance of
indicators of openness to acquire technology is also emphasized by the literature focusing
on innovation in the developing world and- the role of technological development in
poverty reduction (sce Habiy&’e}nye 2005).

Habiyaremye (2005} prowdea a useful descnptlon of the foundations of technological
development in the de.volopmg-country contex1, with a focus on sub-Saharan Africa,
Before technologies devolopqﬂ elsewhere cén be adopted, adapted and utilized in the
developing-country context, technology lransfor has to occur. Key mechanisms for

I
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technology transfer in developing countries are trade (particularly the imports of capital
goods), foreign dircet investinent (FDI) and the royalties and license fees payments and
receipts. Although the easiest way to gain new technology is through the import of capital
goods, FDI inward inflows are more important for catch-up as it involves the transfer of
not only technologies, but the know-how and capacity for adopting, ¥mproving and
utilising the technologies and innovative processes, It is important to note at this point
that technology transfer does not happen automatically and without cost, and
technologies cannot simply be acqulred off-the-shelf. The technology transfer occurs in
specific ways and at cost. The fgchnologies also do not necessarily come in a form that is
readily useable with easy-to-follow instructions. Knowledge for using technologies is
often codified and/or tacit, thus requiring appropriately skilled persons providing the
absorptive capacity for efficient and sustainable technology diffusion.

Thus the basic blocks for catch-up are: Firstly, openness and exposure to international
innovation networks for technelogy transferv and secondly, the absorplive capacity for
adapting and using this technology, and adequate basic infrastructurc and a dynamic ICT
infrastructure. But it should not be taken that'developing countries should not attempt to
innovate at the frontier as this is important; ‘for developing innovations specific to the
African context that are also-néi-to-the-world {e.g, vaccines for tropical diseases found
in Alrica, location-specific teclmulogms for harnessing agricultural capabilitics, ctc.).

In addition to the weaknesses described above, composite indices, by nature, do not
provide the detail necessary to gain a full picture of technological capability in
developing countries and progress over time; in pin-pointing obstacles and facilitators of
scientific and technologmal development in developmg countries. Thus, for the purposes
of this paper, it is nccessary to describe the countries’ scientific and technological
performance, as well as the- socm-economlc factors impacting on scientific and
technological performance, at, the dlsaggregatﬂd level and also describe performance over
time.

The second section of thlS paper tocuscs on the socio-economic environment, and
attempts to provide an assessment of the sclentlﬁc and technological capabilities and
achievements of the three sub-Saharan African countries. An adaption of the four pillar-
framework of the KAM is uscd as the framework for organizing the indicators included
in the paper: Macro-sconomic environment (Pillar 1); an educated and skilled population
(Pillar 2); adequate basic infrastructure and-a dynamic information infrastructure (Pillar
3); and scientific and technological capabilities (Pillar 4). South Africa’s social
development and performance on the various indicators included in the four pillars will
firstly be reported followed by Nigeria’s performance and lastly, Uganda’s.
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2. Disaggregating Perféjrmance in South Africa

South Africa: The Socic_;l—Econumic Context

In 2005, South Africa had a population of 46,89 million; accounting for 6.31 percent of
the total population in sub-Saharan Africa, about 7.82 percent of the total population in
upper-middle income economies and 0.73 percent of the world population. South
Africa’s population, in 2005, was a third of Nigeria’s total population and nearly double
that of Uganda. In the same year, more than half {63.15 percent) of the population fell in
the age group 15 to 64 years, and-less than half (40.70 percent) lived in rural areas, which
is less than the world average of 51.23 percent. Although the size of South Africa’s rural
population is much smaller than the worl® average and that of sub-Saharan Africa
(64.77%), its rural population is about 13 percent larger than the average for upper-
middle income economies. Urbanization in South Africa declined in 2005 (1.94%) from
1996 when it had an annual growth rate of 3.10 percent; but this was the general trend as
lower growth rates in 2005 in comparison to 1996 were shown in upper-middie
economies, sub-Saharan Africa and the wo'gfd. South Africa’s population growth also
declined in 2005 in comparison to 1996 (1.14% and 2.23% respectively), and again this
was the trend for its comparators as well (see Table 2.1 below). The country’s annual
population growth was however higher thanthat of upper-middle economies, but lower
than sub-Saharan Africa and the world’s annual growth,

South Africa | Uppar-middie income  Sub-Saharan Africa World

Indicators -7 1906 2005 1996 2005 1996 2005 1996 2005
Population (total in milliors) + 40,00 46.80 562.25 590.85 509.77 743,08 574702 643768
Papulation growth (annual %} L 2.23 1.14 0.87 0.50 263 2.25 1.41 1.19
Population ages 15-64 (% total pop.) Yo 6154 6315 - 8384 66.71 5242 53,39 6211 64.48
Rural population (% of total pop.} - . 4502 40,70 30.20 28,00 69.03 64.77 54,76 51.23
Urban populatian (% of total pop.) Lo ¥ pags 50.30 69.80 72.00 30.97 3523 45,24 48,77
Urban population groewth (% annual) ~ 2,10 1,84 1.22 0.94 4,22 364 227 2.04
Life expectancy at hirth (tolal years)” : §4.72 47.66 69.48 69.80 46.91 46,65 66.28 &7.56
Life axpectancy at birth (female years)™ 5810 48,68 7342 7360 48.20 47.25 68.26 68.61

Note: * data for 1997 and 2005 as data waé not available for 1996,
Data source: Word Bank online database 2007

Life expectancy at birth was a low of around 48 years for the total population (and
females) in 2005, lower than the country’siaverages in 1996 and that of sub-Saharan
Africa (around 47 years) (scc Table 2.1 above). The country’s life expectancy is however
considerably lower than that for upper-middlé income economies and the world averages

{(both around 70 years). v

Low life expectancy atfected 'fhe cuuntry’s__?performance on the Human Development
Index (HDI) in 2003, reported m the United Nations Development Programme’s Human

RL
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Development Report 2007/2008. South Africa is classified as a country of medium
human development and is ranked at 121 out of the 177 countries included in the report.
The HDI is a composite of three sub-indexes (South Affica’s scores are reported in
parenthesis): life expectancy index (0.430), education index (0.806), and the GDP index
(0.786). ' -

-

Figure 2,1, HDI, South Africawnd selected developing
countries, 2005
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Figure 2.2, HDI Trends: South Afﬁca and selected developing
! countries, 1_985-2005
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As depicted in Figure 2.1 and Figure 2.2 above, according to the Human Development
Report 2007/2008, in 2005, South Africa had higher levels of human development than
India and Botswana; but lower than other developing countries, Brazil, Malaysia and
Indonesia. Although the country showed a gradual improvement in the period 1985 to
1995, from a HDI value of 0,699 in 1985 to 0.745 in 1995, it declined in human
development during the next ten years to 0.674 in 2005. This trend in HDI could be
altributed to the high HIV prevalence in the country.

In 2005, the country’s HIV prevalence rate was 18.8 percent for the population aged 15
to 49 years, which is 18 times higher than the world average of one percent and three
times higher than the average for  sub-Saharan Africa (5.8%). The number of people
living with HIV/AIDS in South Africa at the end of 2005 was the second highest in the
world and the highest on the African continefit (The Henry J. Kaiser Family Foundation
2007). As the strongest econdmy in Africa, the future course of the epidemic in South
Africa will have lmphcatmns for the contment overall (The Henry J. Kaiser Family
Foundation 2007). :

The South African gowmment together Wlth various international aid agencies, is
focusing efforts on combating the spread of: ihe epidemic in the country and prevalence
rates are beginning to stabilise” (The Henry. J. Kaiser Famlly Foundation 2007), The
country has reported a gmdual decline in HIY, prevalence in the age group 15 to 24 years
during the period 2004 to 2006, which is suggestlve of a decline in the incidence of new
infections (UNGASS South Affican report 2008).

Table 2.2. Percentage of young pcoplc aged '5-24 who are HIV-infected (2004-2006)

Age Group (Yrs) HIV Prevalence (C"I‘,'_- HIV Prevalence (CI | HIV Prevalence (C1
05%) - | 95%) 95%)
2004 -] 2005 2006
<20 16.1 (14.7-17.5) - 15.9(14.6 -17.2) 13.7(12.8 - 14.6)
20=-24 30.8(29.3-32.3) [ 30.6(29.0-32.2) 28.0(26.9-29.1)

Source: UNGASS South Afriean report, Progress Report on Declaration of Commitment
on HIV and AIDS 2008 (p. 32)

South Africa also faces challenges in combatmg the emergence of a drug-resistant type of
tuberculosis (TB) and high rates of HIV/TB; cosinfection (The Henry J. Kaiser Family
Foundation 2007). Prevalence of TB was also asmmbhmgly high at 600 per 100,000
people in 2005, an increasc of one and a half tlmcs the rate in 1995 (see Table 2.4 below).

Poverty levels in South Afnca

Poverty levels in South Atrlcg are considerably lower than that of many low and middle
income economies and sub-Saharan Africa, but are still high with more than a third
(34.07%) of the total populatlon living on less than two dollars a day in 2000, a level
slightly higher than in 1995 (’%2 22%) (see Table 2.3 below). The country’s GINI index
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value also increased from 55 59 in 1995 to. 57 78 in 2000, indicating an increase in
inequality.

South Africa ' Low & middle Income Sub-Saharan Africa

Indicators “ . Year %halie Year %/ivalug Year Yivalue
GINI index ‘i 1995 56.59

2000 57.78 . . . .
Povarty headcount ratio . 1995 6.28 1996 22.66 1996 47.72
at §1 a day (PPP) (% of populaﬂon) 2000 1071 2002 2013 2002 42 63
Poverty headcount ratie oo 1ges 3222 1996 56.52 1996 76.42
at $2 a day (PPP) {% of population)_‘_ 2000 2407 2002 50.69 2002 73.81

. .

Data source: World Bank online databasc 2007

The country also reported loW‘eerrevalcnce’ 'l;fates of undernourishment (2.5% of the total
population) in 2004 than mahy countries in sub-Saharan Africa (30.0%), upper-middle
economies (4.2%) and the world (13.9%). % °

Health Expanditure Fhygiclans  Births attended by Provalance of Hiv

Tuberculosis
Total Per caphta (per 1,000 skilled health staff  undarncutishment Provalence Prevalence
(% GDFY (P_PF‘ uss) paople) (% of total) (% of total population)  {% aged 15-49)  (per 100,000 panpla)
Cauntry/Regions 2000 2004 2000 2004 Year Number Year % 16867 2004 2005 1995 2005
South Alrlca 8.1 86 238 3902 2004 0.77 2003 82.0 25 25 18.8 3924 599.9
Upper-middia Income countrles 6.3 6.5 2453 3420 2003 285 2005 01.6 . 42 2.2 B5.7 103.9
Suk-Saharan Africa 58 63 303 450 . w2005 44,7 30.0 30.0 5.8 242.4 B4
Warld 9.3 101 477.8 6488 1098 ‘1_30 2005 829 147 138 1.0 128.7 1364

-

Data source: World Bank online:database 2007

In 2004, South Africa spent only 8.6 perceint of its GDP on health, that is, 390.2 US
dollars per capita. Although, this expenditure:is slightly higher than the average of upper-
middle income countries (6.6% of GDP and 342.0 USS per capita), South Africa’s
expenditure per capita is about three fifths of the world’s average per capita. The country
increased its expenditure on health shghtly from expenditure in 2000 (8.1% of GDP and
235,6 USS per capita). o
In 2003, South Africa did not reach the world average of one to two physicians per 1,000
people, but a relatively high mte {i.c. 92.0%) of the total number of births were re-portcd
to have been attended by skilled staff, that is, more than double the average in sub-
Saharan Africa in 2005 (44.7%).. This rate i's.also higher than the world average of 62.9
percent. The low number of physicians miay have been affected by ‘brain drain’.
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Bhargava and Docquier (2007) reported a total stock of 11,705 South African physicians
living abroad in 2003, increasing o 15,136 in 2004. And according lo Clemens and
Pecttersson (2006 cited in the World Bank's Migration and Remittances Facthook 2007),
4,844 or 5.1 percent of nurses trained in the country were living abroad in 2000.

The indicators reported abové show that South Africa, which accounts for about 6.3
percent of the population in sub-Saharan Africa, shows relatively low poverty levels, in
keeping with its status as an upper-middie economy. The country does however seem to
be struggling with high prevalence of communicable diseases, HIV and TB, adversely
affecting average life expectancy in the country. This has resulted in a decline in overall
human development in the country as indicated by its performance on the HDI.
Inequality, as measured by the GINI index, has also widened in recent years.

South Africa is however the strongest economy in sub-Saharan Africa, forming part of
the SANE economies (consisting of South Africa, Algeria, Nigeria and Egypt). Pillar 1 of
the four pillars critical for the knowledge economy, that is, the country’s macro-gconomic
environment will now be teported.

Pillar 1; An economicﬂimate conducive to the exposure to, and use
and creation of knowledge technologies...

The macro-economic envuonment

South Africa together with Algena Egypt ana ngena are the four 1argcst economies in
Africa — which consists of 33 ountries — forming the SANE economies. The SANE
gconomies compare relatively well with the émergmg economies that make up the BRIC
economies (Brazil, Russia, India and China), “and in 2005 the group’s average GDP per
capita (US$ 1,841) was higher than that of the BRIC economies (US$ 1,669)
(Kasekende, Oshikoya, Ondi®ge and Dasah 2007). The SANE economics represent
almost a fifth of Africa’s land mass and about a third of its population, and account for
slightly more than half of its 16tal GDP (Kasekende et al. 2007).

South Africa is the largest e;ébﬁt)my in Africa (Kasekende et al. 2007). In 2006, South

Africa accounted for 22.71 percent of the total nominal GDP for Africa and 34,48 percent
of sub-Saharan Aftica (see Table Alin the appendlx)
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Figure 2.3. GDP, US élnllars at current prices in millions, South
Africa and sub-Saharan Africa and Africa, 1990-2006
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Data source: UNCTAD Handonk of Statistiqs 2007 online

The ¢ountry achieved a higher average annual growth in GDP in the period 2000 to 2003
(3.86%) than it had in the permd 1995 to 2000 (2.48%) with the highest annual growth
rate, of 5.10 percent, achieved.in 2005, The growth rate in 2005 was the country’s highest
since apartheid (Kasekende et al. 2007). Kasekendse et al. (2007) attributes South Africa’s
improved pertormance to a favourable international climate and the implementation of
the Growth and Employment and Redistribution (GEAR) strategy in the mid-1990s. The
high rate of 2005 however fell to 3.44 perﬁént the following year in 2006. Figure 2.4
below illustrates South Africa’s buoyant GDP.growth trend between 1995 and 2007,

Figure 2.4 GDP p'm-'_ capita, anni.lfal average growth rates, South
Africa’ and selected raglons, 1996-2006
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South Africa has shown rela'l:iv;}ly high growth rates in GDP per capita since 2001, a
general global trend also shown by sub-Saharan Africa. However, while most countries in
the world continued growth in 2006, GDP per capita growth in South Africa and sub-
Saharan Africa dropped, with South Africa dropping 1.5 percentage points.

South Africa has, however, consistently shown nominal GDP per capita significantly ;
higher than that of the averages for the Africa region and slightly higher than middle- !
income economies over the 16-year period, 1990 to 20006, Tts GDP per capita is however
lower than the world average and growth in absolute value slowed after 2004.

m ;

Figure 2.5. Nominal GDP per capita (i'fJSS at current prices) - South Africa
qncj salected regions, 1990-2006
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Data source: UNCTAD Handbook of Statistics 2007 online

In comparison to the other SANE and the BRIC economies, although the country
achieved higher growth rates in the period 2003 to 2006 (4.5%) than it did in the 1999 to
2002 period (3.25%), its growth was slower thari that of the SANE countries and most of
the BRIC countries (as illustrated in Figure 2.6 below),

28



Figure 2.6. South Africa’s average real GDP:growth rates (19992002 and 2003-06) in

comparison 10 the other SANE economies

" gouh Altics  Mges " Nigwd

»

Taurce Econcdnic Indscatern ADE Stadsdss Depanment \World qu\l‘.ﬁlrrm Lhs Paiab ot IMF Ve dd Eoaaomic Jutock Betteaibei 2000,

Hote: For the BRIC mgonamies, e avarsge of real BOF grawth is S puinted Ior the pamod 0505

Source: Kasekende et al. (2007, p. 53)

v £ 1985

2000 2005 2007 2008

GDR, congtant prices (billion, national clirrency) "% B03.713
GDFP, current prices (biltion, US $) -'-.['. ) ' 151.117
GDF, conztant prices {(annual % qhang'ﬂ)" o 3.1
GDP per caplta, current prices (USS) . | 3,684.84
GDP based on PPP (% share of world total), ' ‘0475
. .
Currant Account Balance (% GDP) . . > -1.7
Inflation, average consumer prices (anm.!.:adl"‘“/u change) _ ‘:‘ 87

922,148 111582 1,226.55  1.277.82
132.964 241889  274.501 2996
4.2 51 4.7 4.2
298645 515884 572303 818543
0.927 0.923 0.900 0.903

0.1 -4 5.7 6.4
5.4 34 6.6 6.2

1

Data source: IMF World Ecor;,'giy'mic Qutlook Database October 2007

Table 2.5 presents selected macro-economic indicators, including forecast data for 2007
and 2008, provided by the“International Monetary Fund (IMF) (there are slight
discrepancies between the IMF data and that provided by UNCTAD reported above). It is
forecast that South Africa’s.annual growth in GDP will decline slightly whereas real
GDP and GDP per capita is expected to increase. South Africa's share in the world GDP
output has remained slightly under one percent at purchasing power parity, and shows a
gradual decline between 1994 and 2006 and is expected to continue to decline in 2008.
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" 1900° 2000 2002 2005 2006

Waorld ,

Gross National Income ‘ L 22,644,601 31874724 32813530 44664187 48,290612
Gross capital formation . 5.233.919 7.119,261 6,832,953 9,956,231 10,968,066
Gross Fixed capital formation o 5038,329¢ 6004770 6739880 9715788 10726170
Exports of goods and services 4.4 6.844:'; 8,018,553  B,137,642 12924248 14,936,923
Imports of goods and services . 4.473.221"': 7978734  BOTBO063 12801579 14,699 058
Sub-Saharan Africa L

Gross National Ingome © T 311479 340,587 332,354 601,947 671,573
Gross capital formation . 51815 55576 53,566 114467 132,571
Gross Fixed capital formation o 52,474° 53,985 53,610 10,287 130,174
Exports of goods and services " L 114,839 124,120 108,943 210,626 249,946
imports of goods and services . 101,306 101,998 107,858 199 866 231.115
South Africa R

Gross National Income ‘ 107,746 129,704 108,085 237,105 241,634
Gross capital formation . 19.863.-:' 21,145 17.802 44,174 46,472
Grogs Fixed capital formation : 21 ,4451. 20,123 16,659 41,267 44 974
Exports of goods and services K 27149 - 37,034 36,5748 66,520 70,393
Imports of goods and services O A Me 33107 32,316 68,750 77,112
Developing economies e . g

Gross Mational Income ‘ ) 3,764,651, 6671277 6730412 10,110,322 11720358
Gross capital formation I 986,237 1,690,098 1,721,831 2,843,501 3,272,019
Gross Fixed capital formation . - : -877,592 1,508,413 1,640,175 2,703,083 3,183,333
Exports of goods and services S 1.'045,647.. 2443203 247TV\.T16 4,400,522 5,261,183
Imporis of goods and sarvices ",' 996,524 2255186 2283688 3,010,822 4,598,423

Data source: UNCTAD Handbook-of Statistics 2007 online

The couniry showed strong overall GDP performance in the period 1990 to 2006, as
shown in Table 2.6 above, which presents the country’s economic activity and selected
comparators. Growth in GDP also lead to an increase in imports and a widening current
account deficit of four percent in 2005 that is expected to increase to around six percent
in 2008 according to the IMF forccast (see Table 2.5 above). A current account deficit of
six percent would be the highest level since the demise of apartheid in 1994 (African
Economic Outlook 2007). '

The total valuc of imports in 2006 was more than three times the value in 1990, an
increase in the country’s share of the glotial total from 0.47 to 0.52. Although the
country’s total exports of goods'and services in 2006 was double that of 1990, its share in
the world's exports dropped ftorh'0.61 percent to 0.47 percent. Similarly, it dropped in its
share in the total exports of developing economies from 2.6 percent in 1990 to 1.34
percent. In contrast to its share*in' the world, South Africa accounts for a large 28.16
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percent of total exports in sub?S&haran Afﬁc:a_ffin 20006, an increase from its share of 23.62
percent in 1990. It also has an (increasingly) large share of the total imports in sub-
Saharan Africa (33.37% up from 20.73% in 1990).

Figures 2.7 to 2.12 below present trade by sector indicators for South Africa and its
comparators. South Africa has a trade structure more similar to that of the world and
middle income countries than the African region, Notably, the country’s agricultural
sector (as a share of GDP) is much smaller than that in Africa as a whole and the sub-
Saharan African sub-region, and the share of the services sector is much larger.

Figure 2.7. Total value added by sacttir‘- South Alrica, Flgure 2.8, Total value added by sector-Africa, 1990-

1990-2006 I 2008
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Figure 2.8, Total value added by sector - Sub-Saharan . Figura 2.10. Total value added by sector - Sub-
Afriga, 1990-2008 ‘ ‘ . Saharan Afrlga excluding South Africa, 1990-2006
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Figure 2.13. GDP by sector (‘5;:'6) ~ South Afri%g, 2005
' Aqric;ﬁllum, foreatry and fishing
Otnew warviced Minlng and guarmying

Govarnmant services
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.
L

Finance and businss sarvices
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Wholenale and retall tracs, rastauranta and Fotels

Sourco: Authors satimatas based on National nstituts of Stﬂtlstics data,
hoepa! felw. ol owg (12 1787

Source:! African Economic Outlook 2007 (p. 4389)-

In the figure above, which presents a breakdown of the economy in 20035, it can be seen
that the South African economy is rclatively diverse in structure. In 2003, finance and
business services and manufacturing accounted for about a fifth of GDP - the former
slightly larger than the latter. The third and - fourth largest sectors arc government
services, and wholesale and retail trade, regfaurants and hotels. Primary commodities,
agriculture and mining, were mm:dt,rable smaller in size. As the OECD (2007 p- 27)
indicates, even though South Atnca 8 economy has become more diversified in recent
years, the country’s “cxports continue to be dominated by “mineral-based” items”.

R

South Africa . Sub-Saharan Africa

Indicators 1 995 2000 - 2002 2008 1995 2000 2002 2005
Aid (% of GNI) 0.26 038y 047 0.30 8.08 4.09 571 5.54
Aid per capita (current US Dollars) ,&_ﬁ? 11.08 '7_ 11.13 14,93 2,08 19.90 27.25 43.50
Official development assistance and " i . ‘..

offlelal aid (current US Dallars) ('000) : ‘3EI§!'1 '?-U 447,310 " 504,570 700,000 18,715,950 13,194,050 18,024,730 32,620,150
*Aid % of werld average S057 084, 078 0,66 27.76 22.84 26,34 30,67
Extarnal debt, total e

(DOD, eurrent US Dallars) 25.35:1';.:!:99 '24.860.978 25.040.513 A0,631,.640 235283374 211212562 211,670,484 214,840,609

Note: *Authot's calculations based .61:. World Bank 2007 online data.

5

Data source: World Bank on]ir'rg:‘database 2067

South Africa’s total external debt also increased in absolute value from 25,357,999 US
dollars in 1995 to 30,631,649 US dollars in 20035, increasing its share in the total external
debt in sub-Saharan Africa from 10.78 percent in 1995 to 14.26 percent in 2005 (sce
Table 2.7 above). The figure below however shows that the country’s stock of external
debt as a share of its GDP shows a downward trend in recent years. South Africa’s
receipt of aid is low in compasison to other countries in sub-Saharan Aftica, accounting
for 2.15 percent of the total aid in the region in 2005, and 0.66 percent of the world total
(see Table 2.7 above). '
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Figure 2,14, Stock of total extarndl debt (%' of GDP) and debt service (% of exports of
goods and services) ‘

Bt IMF.
gl socarge ti) § PAFERF ARG5S 44 ]

Source: Aftican Econamic Outfook (2007, p. 494)

Openness: Trade ;

South Africa is the most industrialized counlry in the sub-Saharan African region
(Pietrobelli 2001). South Africa accounted for a high 24.97 percent of the total
merchandise exports in sub-Saharan Aftrica ih 2006, a gradual decline from its share of
31.61 percent in 2000, slowing down the average annual growth in the region by more
than one percent for the period 2000 to 2005. South Africa’s share of the world’s total
exports remained small, under 0.5 percent (see Table 2.8 below). The country’s share in
sub-Saharan Africa’s total imports however increased by about one percent from its sharc
of 35.53 percent in 2000 to 36.62 percent in 2006, and the country’s merchandise imports
(18.6%) grew at faster rate than its exports (1}.0%) for the period 2000 to 2005. Its share
in the world’s total merchandise imports was Tess than 0.60 percent.
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Annual avg. growth rate - 1999 AR 2000 2002 2006

2008

Exports 1690-2000 2000-,‘2005“ Valua % Valua % Valua % Valye % value %
wond 6.8 11.3 3478571 100,60 6444106 10000 E472,603 10000 10,440,780 100.00 11,982832 100.00
Developing egonomles 940 141 842,883 24.‘.’{3 2,044,590 31,73 2052444 3171 3,750,528 2592 4408951 36.79
Africa 3.3 16.3_' 06293 A0 147,173 2.28 146,432  2.28 298,026 285 332,801 2.78
Sub-Saharan Africa 4.0 16.2 86,212 1.'?.1 94,867 1.47 96,580 1.49 190,882 1.83 212937 1.78
Sub-Saharan Africa .

(excluding South Africa) 4.8 17.8 42,744 1.2?! 64,884 1.0 86,858 1.83 139,264 133 159,787 1,33
Middle Income 7.5 135 202,273 581 413028 841 497,847 H4B 741,81 1 841,746 7.02
South Africa (a)2.5 1.0 {a)2d, 68 0GR 28083 047 20,723 048 51,626 049 53,170 0.44
Imparts T .

World 6.7 112 3,590,163 100.00 €.642126 100.00 6840572 10000 10712215 100.00 12,203,286 100.00
Devaloping sconomies 8.5 13.3 800,081 2239 41804285 2867 4911100 2878 3359059 3136 36401 3209
Africa 4.4 14.3 §7,037 2.?:0 130,873 1.97 142,179 214 246,231 2.3 278,432 228
Sub-Seharan Africa 5.7 18.7 52,704 147 83,581 1.26 81,354 1.38 185,885  1.55 188,930 1.5%
Sub-Ssharan Africa T o

(axgluding South Africa) 55 14 1 34,305 095 53,886 0.81 B2,087  0.893 103360 098 119,745 Q.98
Middia Incoms 7.2 12 o 223828 623 430440 648 429552 647 721,587 674 /34,284 6,84
South Africa (a)5.8 188 {a}18,389 D I:l 20,8696 045 20,267 044 42,304 058 69,185  0.597

Mate: (a) Before 1998, data ref&rs to South Africa Customs Union (Botswana, Lesotho, Namibia, South
Africa and Swaziland).

. .1.

Data source: UNCTAD Handbook of Statistics 2006-7

As shown in Table 2.9, the share of trade in services in South Africa and its small share
in the world total are growing steadily. The country accounts for more than a third
(36.05%) of the total servicts exports in ‘Sub-Saharan Africa, and nearly a quarter
(24.19%) of its services imports in 2006; from its share of 30.44 percent and 17.65
percent re'%pectwcly in 1990. South Africa accounts for around seven percent of the share
in the total services exports and gight percent of the total services imports in middle-
income countries.




2000 2002 2005 2008

1980

Exports Value % valve % Value % Value % Value %
Waorld 830,806 .100.0 1,529,340 1000 1,640,038 100.0 2,494 520 1000 2735658 1000
Developing economias 154,347 18.6 363.268 231 366,925 224 593,426 238 669,748 245
Africa 21,474 28 32,910 22 36,149 2.2 59,931 24 65,203 24
Sub-Saharan Africa 11192 + 1.3 16,207 1.1 18,185 1.1 30,981 1.2 33,346 1.2
Sub-Saharan Africa L

(excluding South Africa) 7,785 a' 0.8 1961 L 0.7 13,210 0.8 19,824 0.8 21,713 0.8
Middle incarme 49006 . - 5.9 105720 . 6.9 105,961 6.5 164,950 6.6 179.770 6.6
South Africa 3407:° . 0.4 5046 °. 0.3 4985 0.3 1,157 0.4 12,022 0.4
Imports - :

World B60.477 100.00 1,518,794 . 100.0 1,624975 1000 2404156 1000 2516583 1000
Developing economias 184,114 21..40 397,846 . 26.2 414,326 25.5 641,835 26.7 718,693 27.5
Africa 29,960 .  3.438 39,866 ‘ 2.6 44,051 2.7 74,407 3.1 B2.153 3
Sub-Saharan Africa 21176 246 26936, 1.8 30503 1.9 5321 22 50,074 23
Sub-Saharan Alrica '

(excluding South Africa) 17.438 2.03 211 14 1.4 24,999 1.5 41,087 1.7 44,991 1.7
Middle income 50,845 5.91 101,058, 8.7 100,162 6.2 163,011 6.8 178.536 6.8
South Africa 3,738 0.43 5.823. . D4 5,504 0.3 12155 0.5 14,291 0.5

Note: (a) Before 1998, data refers to South Africa Customs Union (Botswana, Lesothe, Namibia, South

Africa and Swaziland).

Data source: UNCTATD Handbook of Statistics 2007 online

[n 1990 and 2006, the largest share of South Africa’s exports to developed countries went
1o Europe with this share decreasing by 7.5 percent in 2005 from 1990, and the exports to
USA and Japan increasing by 2:1 percent and 3.2 percent respectively. The largest share
of South Africa’s imports in 2605 came fram Europe, USA and Japan with shares of
imports to these countries dcct‘easmg by 7 0 4.6 and 2.9 percent respectively from shares

in 1990,

'




Figure 2 15. Dastlnatlon uf axports B Figure 2.16. Origin of imports
to developed countries - South . from developed countries -
Africa, 2005 o f South Africa, 2005

+ !

mEurope mWUSA = .Jélpé'r; mOther mEurope mUSA u Japan m Other

"

Data source: UNCTAD Hdnd:bmk of Stdtmtlm 2006-7

And the largest share of exports to the developmg world went to Africa with this share
increasing by 12.2 percent inr 2005 from its. share in 1990, and exports to Eastern and
Southern and South-Eastern’ Asia increasing by 10.3 percent. In 2005, most of South
Africa’s imports came from Eastern and Southern and South-Eastern Asia and imports
from this region increased by 22.7 percent from 1990, whereas imports from other
African countries only increased by 3.4 pef®ent. Most of South Africa’s imports came
from developed countries and most of its exports went to developed countries. In this
way, - considering that the country is leSS'dependent on trade in primary commodities
than other sub-Saharan countnes - exposmg the country to technologies in the advanced
countries. :

Figure 2. 17 Destination of exports to developing
Countries - South Africa, 2005

)

w Africa
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& Eastem, Southern and
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® Westem Asia

Data SOurc:e.f UNCTAD Haﬁdbookot Statistics 2006-7



Figure 2.18. Origingf Imports from devaloping
countries - South Africa, 2005
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Data source: UNCTAD Haﬁ:&book of Statisti.os. 2006-7

South Africa’s industrial perfermance:

\ “

Table 2.10 shows the country’s performance of manufacturing value added. South Africa
performs favourably in comparison to most other developing economies. In 20035, the
country’s MVA per capita (USS 834) was sllghtly lower than Brazil’s (US§ 941), but

considerably higher than Chiria (UE:$ 479), lndla (US$ 92) and Indonesia (USS$ 328).

A fifth (20.4%) of South Aﬁjica‘s exports were machinery and transport equipment, up
from a low 8.8 percent in 1995; and more than a third (39.4%) of ils imports of
machinery and transport cquipment, down. from 44.9 percent in 1995 (UNCTAD

Handbook of Statistics 2006-Q7).

Year/Period

South Africa |Davalop|ng countries

Indicator
R 1585-2000 2.8
MVA, average annual real growth rate' (in %) 2000-2005 2.2 1.4
Non-manufacturing GOP average annual real 1995-2000 2.6 3
growth rate (in %) : 2000-2008 3.8 2
U 1985 715 5089
" 2000 751 5693
MVA par capita, in constant 1995 US& ""' 2005 834 5870
- 1045 19.4 19.4
MVYA as percentage of GDP at constaht 1995 20600 . 18 19.4
prices o © . 2005 18.4f 18.8

Source: UNIDO 2007 (http:/'/._iai;;@w.Lmido.org)_.

. oo
» J

Openness: Foreign Direct Investment (FDI)
Since 1994, the end of apartheid, South Affi_“ca has become a significant destination of
FDI inflows within the southetn African region (Mlambo 2005, p. 558). Kasekende et al.
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(2007) provides determinants of FDI in So:u_uth Africa: Natural resources (especially
minerals), as the largest cconomy in Africa it is pivotal for production and trade in the
region, and its physical and financial infrastructure is superior to other countries in the
region, ‘

Figure 2.19. The 10 largest recipients of FDI from DAC donars, as percent of net total to
Africa (1998-2005)

South Africa

Arluuln .
Gabon

Tonisia

Sonree, ADR. R1aTRGCH Daparement f ’
Nota Toral FITEtn Atnica tom DAC donors was USS8.7 bwllmt;ldr 195882005,

Source: Kasekende et al. (2007 p 49) o

On the whole however, FDI in South Africa. has not kept standard with other developing
countries with inward FDI declining dramatically in 2006 from 2005 and 2003 (see
Figure 2.21). As Mlambo (2005) indicates, FDI performance in South Africa is unstable,
and is often driven by a few large transactions. The negative inflow in 2006 was a result
of the sale of a foreign stake in a domestic gold-mining company to a local firm
(UNCTAD, World Investment Report 2007). -

Quiward FDI rose significantly in 2006 (see Table 2,20 and Table 2.21). South Africa
showed a significant decline leading to negdtive FDI inflows in 2006, contrasting with
inflows in 2005. According to'the World Investment Report (2007), in 2006 South Africa
accounted for four fifths of the total FDI outflows in Africa, which had FDI outflows of
nearly four times higher thar thosc of 2005  and more than twice the previous peak in
1997, a record high for the region (World Investment Report 2007). According to
UNCTAD’s World Inveslment Report 2007,'a large proportion of the FDI outflows by
South Africa transnational compames (TNCs) in 2006 was in natural resource exploration
and exploitation, and many of the African TNCs in services expanding into Europe in
2006 were from South Africa ¢e.g. MTN). .,
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Table 2.20. Africa - distributit_ﬁi’_ of FDI flows among economies, by range, 2006

Rarge " Inflews Cutflows
Ovwer $3,0 bilhgn  Egypt. Migeria. Sudan and Tunisia South Africa
§52-2 4 pitlion Morooco W
— — e
$7-7 G millign Algetis, Libyan Arab Jamatiiya and Equatenal Guirea
. . e ———————.
50 5. 0@ billior Chad
Ghana, United Reputlis of Tanzaria, Erthiopia. Zambsia, Congo.
S0 2-0.4 billign Mamibia, Cameroon, Uganda, Sururdi, Botswana, Gabon,

Céte o lvaire and Madagasgar

MoroooD, Libeod and Nigeria

Less thar: $0.1
bittian

. 4 "
Mali, Democratic Republic of the Conge, Mozarﬁbique, Seychelles,
Cape Verde, Djiibout. Guinga, Mauritivs, Somalia, Gambia, Banin,
Senegal, Lesotho, Toga, Kenya, Siara Leona, Guinea-Bissay,
Zimbabwe. Swaziland, Malawi. Burkina Faso, Central African

Repuslic, Niger, Rwanda, Ertrea, Sorores, Sio Tomé and
Frincipe, Mauritania, Lioena, South Africa and Angola

Egypt. Likyan Arab Jamahitipa, Angels, Algena, Tunisia.

Kenya, Botswana, Maaritius, Sudan, Seyshelles, Senegal,

Congo, Sietra Leone. Swaziland. Niger, Malawi. Mali.
Moczambique, Cape Verde, Zimbabwe, Uniteéd Repiibhe of

Tanzania, Benin, Burkma Faso, Guinea-Sissau,
Chite o Ivolre, Mamibta, Toge and Gabon

Sowrce. UNCTAD, EQITNG databa“'(www.uﬂe‘rad.erqifeistatistiea) ang anpex table B.1.

3 Cpuntres are ssted accordesg to e magniude of FOIL

Source: UNCTAD, World lmfestment Report',‘2007 {p. 37)

As shown in Table 2.20 above, South Afriea' ..-was the only country in Africa 10 have FDI
outflows over three billion US dollars in 2006;

FDI flows

FDI flows (% gross flxed capital formation)
1990-2000 2003 2004 2005 2006] 1990-2000 2004 2005 2006
Country/region Annual Avg. ‘ ’ Annual Avg.
South Africa :
Inward 854 734 790 6251 -323 4.1 2.3 154 .07
Qutward 1203 - 565 1352 930 6674 5.4 39 23 14.1
Southern Africa ) R
Inward 1908 R 307 3 azé 6 202 -195 7.4 8.3 11.9 0.3
Qutward 1240 a01 1337 1171 6779 4.3 3.2 24 12.0
Africa R :
Itward §903 18677 18 18 29 648 35 544 73 12.6 17.8 19.6
Outward 1917 .. 1286 2089 2212 8188 22 17 16 5.1
Developing economles . \.9'
Inward 130 722 178 669 283030 314 316 379070 9.3 12.9 12,6 13.8
Qutward 52 836 a5 arn 117 336: 115 880 174 388 3.8 5.5 4.7 6.4
World :
Inward 495 399 564 078 742 14_;3 045 705 1 305 862 78 8.5 10.4 126
Qutward 492 622 _560 og7 B77 301 837194 1215789 79 101 0.2 11.8

Source: UNCTAD, World Investment Report'ZOO'/'

Cross-border sales decreased in 2006 in comparison to 2005, whereas purchases
increased. It can be seen in Table 2.22 that, the majority of the cross-border sales and
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purchases in Southern Africa were in South Africa and South Africa’s cross-border sales
accounted for 31.74 percent ot the total in Afnca in 2006 and its purchases accounted for
45.84 percent,

Table 2.22. South Africa — Cross-border tﬁer'ger and acquisition overview (millions of
dollars), 1990-2005

.. Saley FParchain
1990-2009 . ws 2005 HOE  19%0- 2000 H. 2003 008
(A=l rraes! ’ . T s ga)
South Aftica B11 1935 . 7001 5582 1154 230 128 5138
Aemaorandum o
Angala e - - - 1 . .
Hitria L oo 42 2538 2 - - 2
Seuemeen Afnea . . =BT g 7631 2a83 1 167 2434 557 5139
Africa ) 40508 1C 50¢ 17 269 1 266 T8 13 504 tr 208
SN SEING #SOnOMire ST R el L ) 127312 795 37 825 a2 426 122 31
Werld iT8s0 . 3e0mes [ Tieam 280487 117 884 380 598 716 30¢ 380 4857
j y ¥
Source: UNCTAD, World In#stment Report 2007
Ten of South Africa’s TNCs form part of the tbp 100 non-financial TNCs from
developing countries in 2005
Table 2.23. Presence in the"tap”l‘OO non-financial TNCs from developing countries,
ranked by foreign assets (mllllons of dollars and number of employees), 2005
Eanhn- |58 . . Forsign
Fotaign as1eh ™"t ut Carperation . Al Sale Eoplovuict oo, of afSliatw i
] &7 40, © Sasol Lmied ! I308 5351 Eor 12 LI
it 4t 41 MTN Group-Lenivee . 4 40 1787 4 564 1 iy
e 3 ’ 13 Saope Lirmited K 28T sear 2717 34 Lpl
H 42 #4577 Zwinhot mematonal nokdngs 320 242 12002 [ 838
" L 77 Goid Fulgs Umnved 2472 8ol LRE 2 M
56 £ 8 Browotli . 0% 2504 P13 3 108
% ™ B3° & Maspacylimimd vézi 87 2080 1 X
5 #t S5 imowaHoongs 1208 1748 B4 £ 423
23 77 ﬂ‘_‘l - Eigvest Greup Limited F134 3582 13601 20 5.5
£38

0 1 .20 Datmeclimies ! 1084 2807 2530 a7

Sonrcp. TRCTAD Eratzaue Untversine database.
Zer devmls. see smnex mble AL mWTRYT i

= Al daca ae baged o chr companies’ ammual 1eports un.nss orberwase wated Daa nf f affilioces. are from DA Whe Owas Whez database.

T o sslculaied as for sveragy of th follawng le.muos Toreren AL o m:f asys, foreipn sales 1o Toral sales and forerzn: emplovingns 1o ol emplovmen.

i a6 caloedated pe the comibes of Ruwgu asfiliany eu\'ldm“b\ pszhar of ali n’ﬂham (Moow: Atfilsares cownred i this table refer v cnlv majonty-owned afiliaes).

Moane The lir sovess sem feansial THCS nn.‘\ In some compames, foreign Tvestors may bold 2 ciaediny skace of more theg 19 per teat.

Source: UNCTAD, World Investment Report-2007

South Africa, the strongest economy in sub-Saharan Africa, showed improvement and
resilience in overall GDP performance since the 1990s, notably growth in GDP and
exports. However, as the African Economic Qutlook 2007 (p. 490) states, South Africa’s
gconomic performance “is still below the level needed to make a major dent in poverty
and unemployment”. As reported earlier, the country still has high poverty levels and
high levels of communicable * diseases bringing down its overall level of human
development. :

In the following section, indicﬁ,a_ltc)rs of education and human resource capacity in South
Africa will be reported. -
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Pillar 2: An educated_‘ _and skilled population to use, share and
create knowledge and technologies...

-
.
.

Education

In the developing-country context the ability to identily, adapt, improve and utilize
technologies developed elsewhere is of utgiost importance for innovation, - that is
innovation by doing, using and.interacting — gerhaps more so than creating at the frontier,

Indicators of basic education arg thus import8nt to consider, especially in the context of

sub-Saharan Africa which has poor levels of edueatlonal development and high illiteracy
rates.

Flgure 2 20 l[llteraey rates('/n) jn ngerla Snuth Al'ﬂea and
Uganda, 1995-2006
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Figure 2.21' illiteracy ritas (')nfamala} in Nigeria, South
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South Africa’s illiteracy rate is low relative to other sub-Saharan African countries, and is
gradually decreasing. The downward trend is also seen among females (see Figures 2.20
and 2.21). The country’s illitcracy rate in 2006 dropped by 4.2 percent from a rate of 16,7
percent in 1995 and illiteracy-among fernales dropped by 4.4 percent, with 13.1 percent
of the female population illiterate. South Africa’s illiteracy rate in 2006 was about half
that of Uganda and Nigeria in the same ycar'wlth decline slower in South Africa than in
the other two countrigs, .

Table!224 Commitmonttuoducatlon Publlc spendlnn Ig Boul  Affica; Uge nd selected reg ens,1999-2005

,' Telal public s -+ » Public: cument e ' ‘ i
expanditure expendﬂme S ST --expenditure E
Tolal public on educatian on primary edueatlon .- Fublic current on seqondary aducation Public currgnl
expenditura on as % of total - as % of publlt.;:urrem expenditurg on’ &5 % of public currant expenditire an
Countryl aducation government* expanditure . primary educefion . ;. expenditure secondary education
region a8 % of GNP expendityre oneducation” as % of GNP 0N aducation s % of GNP
1999 2005 1599 ?DDS‘ 90 . 2005 1099 2005 15900 2005 1499 2005
Nigaria R .
South Africa 6.2 5.9 22.2 179" 452 42,5 274 2.3 337 33.2 20 1.8
Uganda 53 T2 .. 133 2 618 ™z 25 19.8 "z 0.8 z
Worlg' 45 49 ":14.4' - 343 1.5 5.0 17
Davalaping -._'~
countries 4.4 47 .‘T' - e 18 15 i
Sub-Saharan e :_ H
Alfrica 3.7 5.0 .' - 49.5 21 27.2 1.1 i

1. All regional values shown are rncdzﬂns

{2} Data are for 2004,

{*) National estimate. ) )
(**) UIS estimate. T .

Source: UNESCO Education for All Global Monitoring Report 2008

The country’s total expenditur on education as a percentage of its gross national income

and government expenditure i 1999, dropped by 0.7 and 4.3 percent rcspcctlvely in

2005, In 1999 and 2005, uxpphdlture on education as a share of gross national income

was however higher than the average expenditure on education in developing countries,

sub-Saharan Africa and thé ‘world. The South African government shows greater
commitment to primary education than secondary education having allocated almost half i
of its expenditure on education on primary education and more than 10 percent less on '
secondary education (i.e. about a third of the total expenditure on education). This is the

general trend in sub-Saharah “Alrica as well with expenditure on primary education

almost double that for secondary education, Expenditure for primary and secondary

levels of education in most countries in the erld, however, is almost equal.
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Tabla 225, Prlrrlary educatlon roup 8-12 years)

Enrotment in primary aducation

School-age : I S iyearendngln- .. . Pugilfeacher
population Schoal year ending in |- I rallo
Countrynerritory 1000) 15985 2005 . T S School year anding in
Total - %F Total %F . Total . Male | Female  Total Male  Female 1994 2005
2004 (0003 {000) o e —
Nigeria 21,645 17,507 44 22,267 4{; C7189 Y 3158 Y 4031 't gAB4 M 2923 " o3eE1 4yt WY
South Africa 7178 7935 L1 Tadd 7 48 z 11 139 32 564 z M 2z M oz 3 ¥z
Uganda 6,086 6,268 47 7,224 0 52
, N
[ . L e eBUm e B Bum ) .‘WFM.“‘e'-l»Sum-..:=-:.=‘-'.==..'}ﬁ-F-:x*!:‘='r Sidaldhi BUMEE T - e - - Welghted average.
World 641,643 646,731 :4? 688,285 47 93.459 39 820 S6630  7o1e4 31,163 40,062 25 25
Ceveloping countries 563,208 560,453 44 607,524 4‘7 62,534 37,850 G4G75  BEB2E 29388 39430 7 28
Sub-Saharan Africa 113,594 80,625 ‘_".\46 108,663 47 42423 19854 22569 32774 14984 17,789 41 45
Note: (z) Data arc for the school y(..dl' cnding in 2004. .
(*) National estimate.
(**) UIS estimate, )
Source: UNESCO Education for All Global Monitoring Report 2008
Table 2.28. Enrnlment In secnnélary aducat] ' a, and salectad regiuns
" B el
Total enmlment Enrolmant in lechmcal and vncatlonal educauon
School-age . Bchoal year endmg i’ i ‘Schonl year endlng In ‘
Country/ population 1809 i . . " 2005
region {000) Tatal - - %E. o Toml, ----r'TDtal' S %Fee
2004 {000} .~ (000); {000) ‘
Nigeria 18,681 3,845, 47 6.398 45 . . . .
South Africa 4,932 4238, . &3 4593 z 52 =z 160 44 276 z 40 z
Uganda 4,074 318 < T o400t 7O ot o4 40 * 3 0« 3z A~ B
| Sum Sum " %F  Sum:. %®F FSum %k -Sum % F
Waorld 775,474 438,570, - 47 511,936 47 46,055 45 51,100 45
Developing B o
counlries 660,691 321011 46 398,529 47 29,062 46 3,419 46
Sub-Saharan o o
Africa 104,741 21,381, - 45 33, 136 44 1183 36 2,063 40

Notes: () Data are for the school ycar ending in 2004
{*) National estimate. L ,
{**) UIS estimate.

Source: UNESCO Education for All Global Monitoting Report 2008

In 2004, females accounted {Er about half of.the total enrolments al both levels in 1999
and 2005. The proportion .of.out-of-school children at the primary level in 2005 was 7.9
percent of the share of the pepulation at s¢hool-age in 2004. The pupil-teacher ratio in
1999 and 2005 was much the same, 35 and 36 pupils to one teacher respectively; which is
much higher than the worldaverage and that for developing countries, but much lower
than the average for sub-Saharan Africa.




Although South Africa shows:;_rélatively posit;l've enrolment rates at both the primary and
secondary levels, quality of ‘education in the country is relatively poor. The Global
Campaign for Education 2008 (as cited in thé South African Institute of Race Relations’
Fast Facts, February 2008) ranked South Affica at 50 for quality of schooling out of the
156 developing countries included in the report. The Global Campaign for Education
2008 ranks countrics according lo their achievement of universal basic education,
political will, growth in enro],ments, quality inputs, equal opportunities, and transparency
and accountability, South Africa ranks below: Brazil (ranked 16™) and Botswana (ranked
47™), but higher than India ‘(ra_nked 60™, The country’s average fourth-grade reading
literacy score was 302 in 2006, which is below that of Indonesia (ranked 405%) and
Singapore (ranked 558™). % o *

Table 2.27. Envalment in tertiary education: SouthAf

Cauntry or territory

g
| Te . Mele. " el
Nigaria 600 397 o302 1,200 F4 844 4 446 4
South Africa 633 292 + 341 735 a4 401
Uganda 4 27 ™ 14 b B8 z 54 z 34 z
‘i Bum S S e Bum

World 92,883 43,345 44517 48 137,769 68,732 69,037
Developing counlrias 41;‘225 27,008 0129 43 80,150 42,8089 37.291
Sub-Saharan Africa 2.1‘3? _ 1,274 BSY . 40 3,540 2,197 1,343

Note: () Data are for the school year ending in 2004, -
{*) National estimate. e .
(**) UIS estimale. G

Source: UNESCO Education for All Global Monitoring Report 2008

In 2005, South Africa’s tertiary enrolments .accounted for a fifth (20.8%) of the total
tertiary enrolments in sub-Saharan Africa and less than one percent of the total in
developing countries and the world (0.9% 4nd 0.5% respectively). The proportion of
enrolments in sub-Saharan Africa, the group of developing countries and the world was
slightly lower than in 1999 with enrolments in South Africa accounting for 29.7, 1.3 and
0,7 percent respectively. The total tertiary enrolments in the country in 2005 were higher
than that in 1999 in absolute terms. Females accounted for more than half of the
enrplments in both 1999 and 2005 (i.e. 53.9%:and 54.06% respectively).
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Study fleld.

Education ) zc

Humanitias and arts 5 60 - " 5 z z 22
Social sgiences, business and law &1 56 " iy 40 z 4 z 15
Science 1 44 3 z 24 z 11
Enginearing, manufacturing and construgtion 9 24 7 z 19 z 13
Agriculture v 2 12 " “ 2 z 22 z 4
Health and welfare 6 & (3] 4 z 40 z g
Services 1 a5 4 z 53 z 2
Not known ar unspecified - - 2 z 58 z 17

‘ 71,.,‘..

58
39
30
18
32
63
N

Note: (2) Data are for the school yedr ending in 2004, -
Source: UNESCO Education for All Global Monitoring Report 2008

The distribution of enrolment by study field in South Africa in 2005 was similar to the
distribution in most countries in the world in the same year. The major differences were
in the humanities and arts, and the social sciences, business and law with South Africa
showing a greater concentration in the latter and most countries in the world showing a
higher concentration in the forner.

Figure 2.22. Tertiary education: Pegcentage distribution across
fields of study in South Africa, Ugg'nda and the world in 2005
w
100% B Nol knawn arunspecified
O Sawvices
B0%
B Haalth and welfare
60% B Agriculture
B Engineering, manufacturing and
conatuction
40%
0 Sclenca
20% 0 Social scisncss, business and law
B Humarities and arts
0% e N D Education
South Africa Ughnda World (median}
-

Data source: UNESCO Educati@p for All G]élgal Monftlzrfiﬁg Report 2008

South Africa shows a larger btf’fportion of fergales in all study fields in comparison to the
proportion in the world and Uganda (see Table 2.28 above and Figure 2.22 below). South
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Africa, like most countries in.the world, had'igreatcr nutnbers of females enrolled in the
more traditionally female study ficlds, accounting for more than half of the enrolments in
education and health and welfare. In South Africa, services was also dominated by
females. In contrast, fernales account for a 31gn1ficant1y smaller proportion of the more
traditionally male study fields, engmeermg and science, with the difference more
pronounced in the former.

Figure 2.23. Tertiary education: Distributlon of study fislds, %
famale, in Sauth Africa, Uganda and the world in 2005

0 South Afidca
B Landa
B 'Warid {median)

Data source: UNESCO Educat_ilbh for All Global Monitoring Report 2008

Labour force participation’

In South Africa, like most other upper-mlddlc income countries, about 65 percent of the
population in the age group 15 to 64 years was employed in 2005. Labour force
participation in this age group. was however"9.08 percent higher in sub-Saharan Africa.
The higher labour force pamd,lpatlon in sub-Saharan Africa can be attributed to the
higher percentage of females _‘q‘l‘ﬂmployment. .

Around 40 percent of the total labour force in South Africa and its comparators — sub-
Saharan Africa, upper-middle income countries and the world — were female (sec Table
2.29 below). About half of the female population in the age group 15-64 years, was in
employment in South Africa in 1995 and 20035, whereas more than 80 percent of the male
population in the same age gioup was in employment in 1995 and 2005.

v ;'".‘
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" South Africa

Uppar-middle income  Sub-Sahoran Africa World
Indicators 1995 2005 1995 2008 1995 2005 1995 2008
Labor force participation rate, fotal ) .
(% of total population ages 15-64) 68,38 65.28 65.97 65.045 75.98 74.36 71.79 70,95
Labor force participatlon rate, formale '
(% of female population ages 15-64) 5410 4931 52.19 5257 64.40 62.56 58.24 57.85
Labor force participation rate, male : %
(% of mala population ages 15-64) B33 B1.BS_'*' 80.10 77.92 87.84 56.2% 85.01 Ba77
Labar fores, famals . -
{% of total labor force) 40.03 38.22f 40.00 40.89 4278 42.14 Ki=X: 40,08

Data source: World Bank online database 2007

Agriculture labour force

The proportion of employment in agriculture was significantly smaller than the
proportion in sub-Saharan Africa where 65 percent of the labour force is in agriculture,
middle-income countrics where, about a quarter of the labour force is in agriculture.
Nearly half of the world’s labdur force was in agriculture in 1995 and 2003. In 2003,
females made up a quarter of the agriculture ldbour force in South Africa; whereas, in the
same year, nearly half of the agriculture 1dbour force in sub-Saharan Africa was female.
The percentage of the labour force in agricilture in South Africa and its comparators
shows a downward trend (sce Table 2.30 and 'Figures 2.24 to 2.26 below).

m-:[.‘:';'iﬂw;'}g\ y

", Bouth Africa

: " Middle Income Suh-Saharan Africa World
Indigators 1 995 2005 1 995 2005 1995 2005 1995 2005
Labour force (totat in thousands) ;1'?.-571 19,786 275.291 348,906 242,702 309,471 2,604,868 3,050,342
Agriculture labour force . '
(total in thousands) 1,508 91,466 o 82,573 170465 201546 1274611 1368910
Agriculture labour force e
(% of total Iabour force) 808 . 3323 26.53 70.23 65.13 48.93 44 58
Agriculture labour force . o
(total femate v thousands) A 403 ‘ 34,875 38,501 80,314 05,759 550,442 588,417
Agriculture labour force - ‘-‘ .
(% female) "“;‘.27.08 2522 31 41,59 47.12 47.51 43.19 4400

Mote: *Author's caleulations

Data source: UNCTAD Handbopk of Statistics 2007 online

While the South African Iab;ﬁr force has been growing stcadily since the 1980s,
employment in agriculture is low and shows 4 gradual decline.
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Figure 2.5, Growth in total and agriculture labour at 5-
yoar Intorvals - South Afrca, 1961-2005
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Data source: UNCTAD Handbook of Statistics 2007 online

As shown in Figure 2.25 below, growth in the size of the labour force in agriculture
globally is slow. Table 2,30 shows that, globally, the size of the agriculture labour force
was smaller in 2005 than it was in 1993,

Figure 2.25. Growth in total and agriculture labour at §-
¢+ year Intervals - World, 1981-2005
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Data source: UNCTAD HandBlddlémof Statistics 2007 onlme |

Even though labour in agriculture in sub-Saharan Africa in 1995 declined by 5.11 percent

in 2005, the agriculture labour force was 57.05 percent larger than that of South Africa.

In other words, South Afrié'p’s agriculture "labour force was about an eighth of the
agriculture labour force in sub-Saharan Africa in 2005,

o
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Figure 2,26; Growth in total and agriculture fabour at
5-year intervals - Sub-Saharan Africa, 1961-2005
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Data source: U'NCTAD Handbook of Statistics 2007 online
. .;
Researchers in South Africa

The number of researchers in South Africa increased between 2000 and 2005, with the
number of researchers in 2001 increasing by 20.84 percent in 2004, The number of
researchers per million inhabitants between 2000 and 2005 was similar to that in Brazil
but significantly less than that in Singapore. Most of the researchers in South Africa
worked in higher education, with the number of researchers employed by the sector
double the number in business and five times the number employed in government in
2004, In 2001, the number of researchers employed in the higher education sector was
three times that in business and about four times the number of researchers employed in
government, This trend was similar 1o that of Brazil where researchers are mostly
employed in the hlgher edugation sector, followed by business and then government. The
trend 1s different in Smgaporc where most of the researchers in the country are employed
by the business sector followed_.,by employment in higher education and then government,

il
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h Head count instead of Full-time equivalent
k Country covered by RICYT - .
Includes Other supporting stalf .

r Includes Private non-profit
s Included elsewhere

v

x Country covered by OECD

Source; UNESCO online dataﬁése 2008

vi

In sum, South Aftica shows relatlvely low' al]lteracy rates and high enrolment rates at all
levels of education. It does however have much to 1mpr0ve with regard to the quality of
its education system., South:Africa also has to improve enrolment in science and
technology at the tertiary ]evel and increase labour force participation, particularly
among females. South Africa :['JE‘}.‘:; relativgly high numbers of researchers, but the number
of rescarchers in the country-is still significantly lower than some other developing
countries that are more advaniﬁeq,in terms of scientific and technological achievements.

In the following section, mdwatorb descnbmg South Africa’s basic and ICT infrastructure

witll be reported

]
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IBrazil 2003 k| 76,301 437] 135080 62877 4BA% 74y 1,795 5,005 §1.539 87z
Brazil 2004 k | B4970 204 143864 67,616 47.0% 789 22355 5,825 56,008 8t
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Pillar 3: Dynamic infragtructure, Successful diffusion of ‘old’ and
‘new’ technologies...

‘Old’ technologies s .

South Africa is one of the most industrialized countries in Africa with basic and ICT

infrastructure superior to that in'many other African couniries, This can be seen in Table
2,32 below, . '
The share of the total population in South Africa with access to improved sanitation and
water and electricity was larger than the share of the world’s population and the total
population in sub-Saharan Africa and middle-income countries. The share of the
population with access to improved sanitation however decreased slightly, by four
percent, in 2004 in comparison’to 1990. Access to improved water source increased by
five percent. South Africa produces the largest percentage of electricity on the continent.
It is, however, currently (in 2008) experiencigg a crisis in meeting the increasing demand
for electricity due to a lack of:foresight planning.

South Africa can improve in the paving of r_uf_;iads. It also has high transport costs, which
has an adverse impact on production and invésnnent in the country,

S
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‘New’ technologies A
South Africa’s telecommunications revenue as a share of its GDP in 2005 was about two
percent higher than that in sub-Saharan Afri¢a, upper-middle income countries and the
world. In the same year, the number of telephone mainlines, personal computers, and
internet users per 1,000 pc'op_le was lowery than the number in most upper-middle
countrics and the world generally. In contrast, the number of mobile phone owners in
South Africa superseded that in upper-middle;income countries and the world, presenting
the highest growth of the ‘new’ technologiés in the country. Diffusion of the ‘new’
technologies over the eleven-year period,. 1995 to 2005, occurred rapidly with the
exception of telephone mainlines, and was significantly greater than that of sub-Saharan
Alrica, which lagged behind tremendously (se¢ Figure 2.27 and Table 2.33 below),

Figure 2.27. IGT - Bouth Africa in the World, 2004 or 2005,
T per 1 000 pepiple

1000
£00 m Fixed lines and mobile i
200 subseribers '
600 m Telephone mainlines
500 )
400 & Mobilc phones
;gg w Personal computers
100 W [nternet users
0 - ; - i
South Africa lJppc:l'-Middic Sub-Saharan World !

[nepme Africs i
L
LA ‘

Dafa.So_t:iil‘i.:e: World Baﬁ_k online database 2007
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: ‘' South Afrlca Upper-Middis Incoms Sub-Saharan Africa World

DA 1005-1906 2004-2005 1995-1907 2004-2005 2004-2008
Indigatrs ' _ 0, 1995 2005  Mear Sivalue  Year %hvalue  Year %ivalus  Year Wsvalue 1995 Year %ivalue
ICT Expenditure aa % of GOP R B
Telecommunlcationa revenue {% GDF) o . 29 57 _'1995 " 14 2004 36 1995 18 2004 a3 1.9 2004 3.8
Fixad lines and mobila subscribers per 1,300 people LRL I 7] ';'1995 181 2005 901 1885 12 2005 142 138 2005 523
Telgphone mainlines per 1000 Feaple '_-, ol 102 101 . 1995 153 2005 230 1895 11 2005 17 122 2005 180
Moblle Phgnes per 1,000 Peaple o 14 724 ;1995 8 2005 671 1095 1 2006 125 16 2005 342
Personal computers per 1,000 peopls ) o 8 83 1885 24 2004 113 1997 7 2004 15 42 2004 130
Internat Lisers per 1000 People ) 7 109 1996, 3 2005 126 1996 1 2005 28 8 2008 137

Data Source; World Bank onl."in'e databaﬁ,e 2007 -
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In 2005, South Africa had one of the largest n;dbile markets in Africa and three of the top
ten mobile operators in Africa-were South Aftican operators.

Figure 2.28. The ten largest mobile markets in Africa (%), 2005

South Africa; 25
Nigerie: M

-
A ca ITH Waild Tylagommumcaon indicvtors Uatatess. 07
"

Source: Toure (2007, p. 94) .

Ouvars: 19

Table 2.34. The top ten mobilé operators in Asfrica

. Pnrt‘:_am han g Revenus Por cant ehangs Youl by average revenes

[l guar ghos - Gubscribers 200 20056 1US3 milieis) 20i5=58 par ugar JUSEH

1. Vedacom (Seuth Affca) 19.200 9 ELB10 +H £261
2. Maroe Telacom (Morgeo) 10510 +} 11,640 +15 $153
I MTN Nigeria SR 13 T $1.460 (2005) 9 £76 (2006)
5 MTN {South Africa)* ] 10235 BEx ) $2.790 {2006} '] 520
4, MabiNil (Egypti . 8267 +4 $920 (2005) +18 (200406 $147
6  Vodafone Eqypt G BeIs "0 LR me I ; $170
T Maditsl (Moratcol R - +28 I i1 5102
B Tunlsi Telagem [Tunistey  © "o 4266 . Ve - S8R0 {2009) hfa nfa
9, Coll CiSouth Arica) sl 2800 C s B 247
I Safaricom (Kenyal o, 2 R12(2005) +&4 (200005} . BABE {2006) +3 [2004-05 14

. A

Source; ITY, from company reponis, N Fl

4

* Based on ITU calculations, not eperaters” officisl figures. nfa, nat wailibis.

Source: Toure (2007, p. 95)

I

South Africa’s environmental resources for innovation

The share of South Africa’s télal land area that is forest is smaller than the forest area of
Nigeria and Uganda, and is nearly 30 percent that of sub-Saharan Africa and a quarter of
the world forest area. South Africa’s share of the total land area that is forest has

remained unchanged in the period 1990 to 2005 (see Table 2,35 below).
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Forest area

% of tdts;_l y Total Total change Average
land area (thousand (thousand annual

(%) - sqkm) ¢ $q km) change (%)

Indicators 2005 2005 . 1990-2005 1990-2005
South Africa 760 92.00 " 0.00 0.00
Nigeria 1220 110,80 ™» -61.50 -2.40
Uganda 18.40 36.30 . -13.00 -1.80
Sub-Saharan Africa 268 - 5516.40- -549.6 0.6
World 30.3... 39,520.30. -1,262.70 -0.2

Data source: UNDP Human_l:)r;}}clopment Reimrt 2007/2008

The area of agricultural land in South Afnca increased by 8.99 percent in 2003 from the
area in 1990, with the shdre of irrigated land growing by only one percent. The
proportion of agricultural land in South Africa, that is irrigated, was 1.6 times that of the
proportion of agricultural land in Africa in.2003. The proportion of irrigated land in
Africa has not changed much since 1990,

Irrigated land ’ . Agricultural land

Irrigated land % of
{total, 1000ha) l {total, 1000ha)} Agricultural 1and {total, 100Cha)
Indlcators 20000 7 2003 1900 2000 2003 1980 2000 2003
South Africa . 1498 14588 -"14 300 15712 15712 84 a5 2.5
Aftica

13150 13358 197781 217115 2251361 56 8.1 5.9

i

Data source: AfDB Selected éfé;tistics on Af;fpan Countries 2007 XXV1

In sum, like many other dﬁ'v_élqping colintries, diffusion of the ‘new” technologies took
place at a much faster rate thar the diffusion of the *old’ technologies.

In the following sectio, indicators of South Africa’s scientific and technological
capabilities and achievements will be reported.
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Pillar 4: Innovation: " Researcl‘g; and development, creating
knowledge at the frontier...

Research and development

South Africa has increased its research and developmcnt intensity in recent years. It can
be seen in Figure 2.29 below that, like other developing countries in Latin America (such
as Brazil), Asia (such as Malaysia) and Africa (such as Morocco), South Africa increased
its expenditure on R&D as a percent of GDP but has not reached the one percent mark as
yet, i .

Figure 2.29. R&D intensity, 1996 and 2005
GERD as a percentage of GDF, 1996 (or earliest available year) and 2005 (or latest available
year), countries with R&D intensity below 1.5% in 2005,
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Expenditure on R&D as % of GDP, 1996
Source; UNESCO Institute for:Statistics, Fac't ‘Sheet, October 2007 (p. 4)
) #
Table 2.37 and Figures 2.30 to 2.31 show the steady increase in total gross domestic
expenditure on R&D (GERD).in recent years. South Africa increased its GERD as a
share of GDP by 0.07 percentiper interval, réaching a share of 0.87 percent in 2004, This
sets it up to easily meet the g | of ohe pereent of GERD as a share of R&D by 2008.
Most of the GERD in South: A-_ ca is funded by the business sector — which contributed
more than half of the country’'s GERD -. followed by higher education and then
government. Although most of the GERD is funded by the business sector, most of the
researchers in the couniry-are employed in higher education sector, amounting to double
the number employed in the busmess sector. -
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Figure 2,31, South Afnica & Grms expend!ture on R&D as a percentage of GDP,

uneised - T 1065 ExpAAIRLIE O RAD 43 pefceesgs o GOP weckad dnd unehisecs e B
el B B (Ut Adrica, 15§00
N
L1
[ ] 1 * !
100 A
' 3
AN
1 T
R L .
: N ’ -/'
. N y
Iy ) 1
o 0.8 RS ¥ /
5 ! . .
z \ 1 S
- ol - = — —
= 07 e
: N o o
AY _'_,_.-F""FF'
063 - -
050 L
wor | wey | e [ e [ owe [ omey [ wm ]
' veam 2004

Source; Departnient of Sclence and Technology (2006, p. 11)

= 57



In international comparison, fike many of the developing countries in Asia and unlike
other developing countries in. Africa, the business sector contributes most of the funds
dedicated to R&D. Unlike Uganda, Ethiopia and Mozambique, a small share of the funds
are sourced from abroad (less than 20%). Whereas a significant proportion of the funds
for R&D are provided by the higher education sector in Tunisia and Morocco, a very
small percentage is provided by higher education in South Africa (less than 10%) — which
is similar to the developing countries in Asia and the Pacific.

Figure 2.32. R&D funding in Africa, Asia ang'l_'the Pacific

GERD by source of funcgg, 2005 or latest available year
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Source: UNESCO Institute foi‘;Statistics, Facf Sheet, October 2007 (p. 6)

Similarly, when looking at R&D performanée, most of the R&D is carricd out by the
business sector but higher edti'c&tion catries out more R&D than it invests in funds. This
is in contrast to performance in the othgr African countries where a large proportion of
R&D is carried out by the govemment lﬁt is ;slmllar to the compatible Asian countries.
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Figure 2.33, A breakdown of R&D investment in Africa, Asia and the Pacific

GERD by sector of performance, 2005 or latest available year
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Source: UNESCO Institute Imf Sl'austms, Fact Sheet, October 2007 (p. 7)
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Scientific development 7.

Corresponding to its lead economic position‘i'n Africa, South Africa is the lead country in
the region with regard to scientific output. Scientific output is measured by the number of
scientific publications reported by Thompson s Essential Science Indicators (ESI) during

the period 1997 to 2007,

Rank Country/Territory

b Papers Citatlons Citatlons per paper
 Number % of total

1 USA © 2,986,568 ¢ 26.58 42332176 14.17

2 JAPAN LS BOB30T . TR 7,151,726 B.BS

13 INDIA SR 227781 Y 203 991,151 4.35
14 SQUTH KOREA 203,637 . 181 1,114,544 5.47
17 BRAZIL 145267 ° 1.29 796,761 5.48
28 MEXICO 62578 . 056 362,710 5.8
32 SINGAPQRE 50,931 045 327,120 6.42
36 SOUTHAFRICA . - - 45527 = 041 301,413 6.62
41 EGYPT Lt 29,138 0.26 111,841 3.84
45 THAILAND © 20622 0.18 118,021 5.72
51 MALAYSIA 51,706 3.96

13,050 ¢ 0.12
h

Data source: Thompson’s ISI, March 2008, aiithor’s calculations

B O T
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South Africa is ranked 36 in the.world in terms of publication output and accounts for a
negligible 0.41 percent of the world’s scientific publications. The country’s scientific
performance lags behind somie of its comparators in Latin America and Asia. For
example, South Africa’s publication output is nearly a third of Brazil’s publications and
only a fifth of India’s. South Africa is however the star performer in sub-Saharan Africa
accounting for more than half (52.29%) of the total publications produced in the region
(see Figure 2.34 below).

Flgure 2.34. Sclentificpgpers.(ESI); South Africa, Nigeria
and Ugand’a, share ofsub-Saharan Africa's total (%)

SOUTH AFRICA
52%

Source: Author’s calculations based on Thompson's 1581 data, March 2008

Schmoch (2005) examined the number of SC’I publications. South Africa has the highest
number of SCI publications in Africa and its total outputs remained above that of other
gountries in Africa in the period 1980 to 2004.

Figure 2.35. Number of SCI plblications oi'f South Africa and other African countries
south of the Sahara, 1980-2004 -
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As Figure 2.36 shows, South Africa co-published with advanced countries less often than
many other countries in Africa, Schmoch suggests that the high co-publication of the
other African countries indicates-a level of structural dependence on advanced countries,

Figure 2.36, Share of co-pubficétions of South Africa and other African countries with
advanced countries, 1980-2004
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Source: Schmoch (2005, p. 7).

Like most African countries; South Africa-shows a strong oricniation to the medical
sciences and life sciences (Sch‘moch 2003), -

Figure 2.37. Spccmhsatmn ol South Afnca and other African countries on scientific
segments
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Fleld Papers Citations Citations per paper

1 CLINICAL MEDICINE 8,026 76,318 8.51
2 PLANT & ANIMAL SCIENCE 8,223 38,507 4,69
3 ENVIRONMENT/ECOLOGY .. 2882 22,130 7.47
4 CHEMISTRY N - 3588 21,582 6.02
5 BIOLOGY & BIOCHEMISTRY . 2091 20600 9.85
6 GEOSCIENCES . : 2,935 19,367 6.60
7 PHYSICS v ©o . 2204 12,551 5.69
8 MICROBIOLOGY . 921 11,634 12.63
9 SPACE SCIENCE . _ 1,087 11416 10.50
10 IMMUNQLOGY . . 725 11,251 15.52
11 MOLECULAR BIOLOGY & GENETICS . 601 9,959 16.57
12 SOCIAL SCIENCES, GENERAL 2,679 8,253 3.08
13 ENGINEERING o 2,389 6,974 2.92
14 PSYCHIATRY/PSYCHGLOGY : 1,127 5,748 5.10
15 NEUROSCIENCE & BEHAVIOR 502 5,100 10.16
16 AGRICULTURAL SCIENCES 1,010 4,818 4.87
17 PHARMACOLOGY & TOXICOLOGY4 638 4,805 7.53
18 MATERIALS SCIENCE . 1,011 4,169 4.12
19 MATHEMATICS ' ' 1,139 2,361 207
20 COMPUTER SCIENCE . 560 1,668 2.98
21 ECONOMICS & BUSINESS . 658 1,043 1.59
22 MULTIDISCIPLINARY - ; 451 959 213
ALL FIELDS* A o 45527 301,413 6.62

* Includes data for all papers_frdén ranked and unranked fields.
Data source; Thompson's ISI data, March 2008
[

-

Technological achievements’

Patent activity :

As Schmoch (2005, p. 7) 1nd1cates that, “a good position in science does not necessarily
indicate a high level of prospenty It is important that the know]edge is closely linked to
application and transferred into technological strength.” This section looks at South
Africa’s performance in transferring knowledge 1o techmology. Technological
achienvement is assessed by lp_b'king at the number of patents issued by South Africa and
the category of these patents between 1962 and 2006.
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Figure 2.38. Publications and patent applications of selecied countries
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South Africa had a higher patent output than Brazil, India and Singapore between 1962
and 1998, and patents increased at a steady level during this period. India and Singapore
however showed a growth spurt afler 1997 4nd sustained high patent outputs, whereas
South Africa and Brazil began la decline in.output. South Africa’s total patent output was
35.09 percent and 27.59 percerit of India’s and Singapore’s total patents, respectively,
granted between 2000 and 2006. During the,'same period, South Africa was granted 13
more patents than Brazil, Ly o

B TR Y

63



A,

Figure 2.39. Numbér of patents grantad by USPTO, South Africa and selected
. countrias, 1963-2008
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Data source: USPTO 2007

Schmoch (2003, p. 7) used a technology classification developed by Fraunhofer ISI in
their analysis of South Africa’s patent activity, identifying areas in which South Africa
specialises in relation to 1ntematlonal averages. Schmoch reports that South Africa has a
strong focus on Nuclear engineering and weapons (a heritage of the apartheid regime);
and produced above average in the fields of consumer goods, mining, food chemistry and
food processing, mechanical fields handling and mechanical elements, and
biotechnology. According to USPTO records, South Africa was granted a total of 532
patents during the period 2000 to 2006. South Africa’s patents fall in a range of classes,
the top ten classes — in terms of the number of patents granted per class — are presented in
Table 2.40 below, In ling with South Africa’s gpecialisation in scientific publiccations,
the country’s top ten patents during 2001 through to 2005 shows specialisation in the
medical and life sciences.

Class Class Title et . 2001 2002 2003 26004 2005 Total
210 Liguid Purdfication or Separation . . 9 5] 4 1 2 21
424 Drug, Big-Affecting and Bady Treating ISDmmsilioryh‘ (includes Class 514) 4 5 7 1 2 19

75 Specialized Metallurgical Processes, Compositions for Use Therain,
Cansalidatod Metal Powder Campq&mon&. and Loose Matal Particulate Mixturas 7 2 2 4 2 17
340 Communications: Electrical " 7 2 3 1 4 17
£18 Chemisiry: Fischer-Tropsch chassas nr Purification or Recavery at Products Thereof 2 2 1 5 4 14
422 Chamistry of Inarganic Compounds, * 3 3 2 3 o] 11
532 Crganlc Compounds (Includes Claasas’ 532 -570) - 2 3 3 3 o] 11
15 Brushing, Scrubbing, and General Cleaning 1 2 2 2 2 4
209 GClassifying, Separating, and Assorting Solids 1 1 2 3 2 ]
502 Catalyst, Solld Sorbant, or Support Thérsfor: Product or Process of Making 2 1 i) 3 e 9
Other classes : B2 a7 a5 74 67 385
ALL  ALL CLASSES o : 120 113 iz 00 87 532
MNaote: Patent origin is del::nnmed by the residence of “e first-named inventor
Technology class is determined by thé primary cla:-.ﬂﬁc.,auon assigned to the patent
Data source: USPTO 2007 o
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Royalties and license fees -

South Africa accounts for lese than one percent of the world’s total royalty and licence
fees, payments and receipts, witl its receipts considerably less than its payments, South
Africa accounted for 12.33 j?erqént of the total royalty and licence payments and only
2.81 percent of the receipts in upper-middle income countries in 2005. The country does,
however, account for most of the royalty and licence payments in sub-Saharan Africa
(85.16%) and nearly a third (32.08%) of the region’s royalty and licence receipts in 2005.
South Africa’s sharc of the total royalty and licence fees receipts in the region, in 2008,
declined considerably from itg share in 1995°(74%). Its share of the region’s total royalty
and licence fees payments also declined in 2005 (87.75%) in comparison to 1995, but
only slightly. (South Africa’s relatively high royalty and licence payments also show its
openness to knowledge and technology transfer,)

. 1905 2000 2005

o World World* World*
Nun:ll?e_!'._ share . Numbor share Number share

LN

Current LSS {%) Gurrent LSS {%) Currant USS (%)

Payments -

Warld 52.458,636.106 100.00 83,076,870,656 100.00 134,689,072,994 100.00
Upper-middle income  1,586,688,357  3.02 3,730,151,000 4.49 8681070050 645
Sub-Saharan Africa 334,060,965 064 417038411 050 1272120653  0.94
South Africa 293134701 056 245895910 030 1070615302 079
Recaipts o '

World 53,933,;334.021 100.00  79,362,080,241 100.00 123,690,029,182 100.00
Upper-middle income 246,039,240 0.46 532,222 543 0.67 1,609,925,088 1.30
Sub-Saharan Africa 60,373,856 041 . 93,103,839 0.2 141232915 0.1
South Africa 44,672,004  0.08 49,094,179 0.06 45,302,063  0.04

Note: * Author's calculations bésed on the World gank data
.

Data source: World Bank Onl_infe'databas:_a 2007
In sum, South Africa leads ‘the sub-Saharan African region in terms of economic
performance, and scientific and technological achievement. It has higher levels of
openness o knowledge and t;ﬁ*_hnological transfer asscssed in terms of trade, FDI flows
and royalty and licence fees. 'South Africa also has basic and ICT infrastructure superior
to other countries in the rcgion’f and a stronger human capital basc than other countries in
the region. The country does, however, have much to imprave at the basic level in terms
of overall human development; basic infrastructure, employment rates and the quality of
its education system. Another'concem- is that, although South Africa shows sound
capabilities for catch-up, its perfirmance seems to be slipping.

The following section focuses on Nigeria's performance on the various indicators of the
four pillars considered critical for catch-up in the knowledge economy.
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3. Disaggi'égating Performance in Nigeria

Nigeria: The Socio-Economic Context

Nigeria is situated on Africa et coast and occupies 923,768 square kilometers of
land; bordering Niger, Chad, Cameroon and Benin (Nigeria UNGASS Report 2007).
Nigeria is Africa’s most populous country with a population of 131.53 million in 2005,
and with an annual growth 0f:2:17 percent, Nigeria accounts for about 17.70 percent of
the population in sub-Saharan Africa, 5.59 percent of the total population in low income
economics and 2,04 percent of the world population. Tn 2005, more than half (52,71%) of
the population fell in the age graup 15 to 64:years, and slightly more than half (51,80%)
lived in rural areas, which is sinfilar to the world average (51.23%). Urbanization in the
country is incrcasing at an annubl rate of 3.97 percent, which is about one percent point
higher than the world’s annual growth. Nigeria's annual growth in total population size
stowed in 2005 in relation to its annual growth rate of 2.59 percent in 1996, but growth in
population size is still higher- than the gmwth in lower income countries and the world
(see Table 3.1 below). A S

et L]
LTt
q it ggé !! e
. Nigeria B Low income Sub-Saharan Africa World
Indicators ST 199 . 2005 1956 2005 1506 2005 19586 2005
FPopulation {total in millions) .- 106684 - 13153 198113 2352.43 29977 743.08 5747.02 643768
Papulation growth (annual %) L o2se 2y o 242 1.79 283 225 1.41 1.19
Population ages 15-64 (% total pop.) v 51017 - 1 52T 56,67 659,28 5212 53.38 62.11 64.48
Rural population (% of 1otal pop.) ‘w5962 5180 7282 70,04 69.03 6477 5476 51.23
Urban population {% of total pop.) ST 408 48,20 27.18 29.96 3097 35.23 45,24 48.77
Urban population growth (% annual) L 4T 3.97 325 2,88 422 3.64 2.27 2.04
Life expactancy at birth {total years)* w4450 43.83 67,69 58.88 46.91 46.65 66.28 47.58
Life expectancy at bleth (female years)™. ¥ 45.34 44:'()0 5844 50,73 48.20 4728 68.36 69.61

hia
e

Note: * data for 1897 and 2004 as data was not avhllable far 19496,

Data source: Word Bank onlme database 2007

Life expectancy at birth was a low of amund 44 years for the total population (and
females) in 2005, similar to the country’s average in 1996 and that of sub-Saharan Africa.

The country’s hife expectancy is, however, Jower than that for low income economies
(almost 60 years) and much lower than the world average of almost 70 years. This low
life expectancy is shown in the.country’s poor performance on the Human Development
Index (HDI) in 2005. Nigeria is classified as;g country of low human development and is
ranked at 158 out of the 177 countries includad in the report. The HDI is a composite of
thre¢ sub-indexes (Nigeria’s dcores are repofted in parenthesis): Life expectancy index
{0.359), education index (0.648), and thc.GDP'index (0.404).
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Figure 3.2. HDI trends in Nigeria affid selected daveloping countries,
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As depicted in Figure 3.1 and Figure 3.2 above, according to the Human Development
Report 2007/8, in 2005, Nigeria had the lowest levels of human development in
comparison to its comparators: South Africa, Algeria and Uganda in Africa, and
developing countries, Brazil and India. “Although the country showed a gradual
improvement in the pcriod 1985 to 2008, from a HDI value of 0.321 in 1985 to 0.470 in
20035, its level of human development remained poorer than its comparators,

The country’s low levels of life expectancy may be a result of the high prevalence of

undermourishment, HIV and tuberculosis (TB), which was much higher than that of the
world averages (sec Table 3.3). Although' Nigeria shows a HIV prevalence rate lower
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than the prevalence rate in sub-Saharan Africa, it has the second highest number of
people living with HIV/AIDS i sub-Saharan Africa, after South Africa, at the end of
2005 (The Henry J. Kaiser Family Foundation 2007). A national report, the Nigeria
UNGASS Report 2007, indicates a slightly higher HIV prevalence rate of 4.4 percent in

2005 and, as depicted in l'1gurc 3.3 below, Nigeria shows a decline in prevalence aftet
2001.

Figure 3.3, HIV prevalence tren_d' in Nigeria (1991-2005)

-

-"

NATIONAL HIWAIDB PRE\MI..EiGE RATE

(1991 20051 SELECTED

IMPACTS

v Aboot 3R nllion
FLEHY

*  About 221,000
ALLS deaths

*  Abour L3 mitlion
arphans

* About 370,000
new infections

» About 30,000 in
need of ARV
trt'i‘lfl‘l‘\\’!‘tr

Provaonce [35)

Source: Nigeria UNGASS Repqut 2007 (p.llt})

The prevalence of undcmouﬁé_ﬁment in 2004; and HIV among people aged 15 to 49 years
and TB in 2005 was lower irf Nigeria than many countries in sub-Saharan Africa in the
same years (sec Table 3.3 bc]oW). '

Poverty levels in ngena ‘

Nigeria has astonishingly high poverty levels with a reported 92.38 percent of the total
population living on less than two dollsgs a day in 2003, a level much the same as that in
1996 (93.29 percent). The cduptry s high levels of poverty is much higher than that of
sub-8aharan Africa and the average for 16w and middle income countries in 1996
(76.42% and 55.52% respectwely) and 2002 (73.81% and 50.69% rcspectively) (see
Table 3.2 below). The Human Development Report 2007/8 reported a much lower level
of poverty when measured at the national poverty line with 34.1 percent of the total
population living at the natiopal poverty line for the most recent date available in the
period 1990 to 2004, Inequality, however, declined in 2003 in comparison 10 1996. The
country’s GINI index dropped from 51.95 in 1996 to 43.70 in 2003.
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Nigarla Low and middle income Sub-Saharan Africa

Indicators .,‘: Year %/Valie Year Ye/Value Year %/Value
GINI Index T 1986 5185

2003 43.70 - " " .
Paverty headcount ratio at $1 a day (F-‘PP) 1996 . 77.88 1996 22.66 1996 47.72
1% of population) e 2003 7082 2002 20.13 2002 42,63
Poverty headaount ratio at $2 a day (PPP} 1996 9F29 1996 55.52 1996 76.42
(% of population) . 2003 92 33 2002 50.69 2002 73.81

Data source; World Bank onlmc database 2007

In 2004, Nigeria spent only 4.6‘,i§ercent of its"'GDP_on health, that 1s, 23.0 US dollars per
capita. Although this expenditire is similar to the average for low income countries
(4.7% of GDP and 23.8 US$ per capita), Nigeria’s expenditure on health is about 1.7 and
5.5 percent less than the averaécs for sub-Saliaran Africa and the world respectively. The
country’s expenditure in 2004 did not changé much since 2000 (4.3% of GDP and 18.0
USS$ per capita). In 2003, it did not reach theevel of one physician per 1,000 people and
only 35.2 percent of the total number of births were reported to have been attended by
skilled staff, that is, nearly half &f the world average in 2005 (62.9%). The low number of
physicians may have been affgeted by ‘brain drain’, Bhargava and Docquier (2007)
reported a total stock of 3,726 Nigerian physicians living abroad in 2003, increasing to
4,065 in 2004. And according te Clemens and Pettersson (2006 cited in the World Bank’s
Mlgratlon and Remittances Factbook 2007), 12,579 or 11.7 percent of the nurses trained
in the country were living abrpad in 2000, -

Heatth sxpenditite Physicians * Blrths attended by Provalance of HIV

Tuberculosis
Total Par_ch&lt‘d- " (per 1,000 people})  akilled health staff  undemourishment Pravalence Pravalence
(% S0P (PPP LIES) - " (% of total) {% of total population) (% aged 15-48) {per 100,000 paople)
Country/Reglans 2000 2004 2000 . 2804  Year . [Mumber Yaar % 1997 2004 2005 1995 2005
Nigaria 43 46 180 ‘23 0 2003 028 2003 35.2 9.0 .o a9 184.8 2826
Low Incoma countrigs 4.2 47 165 ?GB 2004 Q.47 2005 409 5.2 4.3 1.7 195.0 219.%
Sub-Saharan Africa 58 62 303 450 ) ) 2008 4.7 30.0 30.0 5.8 2424 484
World 23 101 4778 6_48_:3 1998 1,60 2005 62.8 14.7 13.9 1.0 128.7 136.4

Data source: World Bank onlinc database 2007

The indicators reported above,show that Nigeria, which accounts for about 18 percent of

the population in sub-Sahdran Africa, has much to improve in overall human
development. As it will be shoWn subsequenﬂy, the country shows better performance in
economic development as ore bf the largest economies in Africa, forming part of the
SANE economies (consisting of South Africa, Algeria, Nigeria and Egypt). Pillar 1 of the
four pillars critical for the knowledge ec,onumy, that is, the country’s macro-cconomic
environment will now be rcported



Pillar 1: An economic climate cunci‘ucive to the exposure to, and use
and creation of knowledge technologies...

The macro-economic environment

Nigeria and South Africa are the two sub-Saharan African countries forming part of the
SANE economies, a group consisting of the four largest economies in Africa. Although
ngena had the lowest average growth in real GDP in the period 1999 to 2002 (i.e.

2.8%), its economy grew at a faster rate than the other SANE countries in the following
period, 2003 10 2006 (averaging 7.3%) (Kasekende et al. 2007). It also showed higher
rates than two of the BRIC economies, Brazil and Russia, during the same period. This
growth is attributed to the increase in oil prices, as Nigeria is the largest oil producer in
Africa and the sixth largest oil exporter in tl"gé world (Kasekende et al. 2007). According
to Kasekende et al. (2007), Nigeria's oil reserves are expected to last 40 years,

Figure 3.4. Nigeria and the other SANE economies’ average real GDP growth rates in
comparison to the BRIC economies, 1999-2002 and 200306

1 _ BO10%-2002 W 2005-06

. Pexcen

Sowen: Economic Indicator; AFDIR Statistics Dapaitiven Wikl Bank Afrita Live Ditsbann, IMF Wardd Fidoamis Guifgol Seidember 2006,
Noww; For the BRI wco nomiea, the aversga of raal GOP growth is calewl sted brtﬁ paiod D308,

Source: Kasckende et al. (2007).
In 2006, Nigeria accounted for 12,16 percent of the total nominal GDP for Africa and
18.47 percent of sub-Saharan Africa’s total nominal GDP. These shares of GDP were

nearly half of South Africa’s shares of 22, 71 _percent and 34,48 percent respectively (see
Table A2 in the appendix). |
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Figure 3.5. GDP, US Dollars at current prices in millions, Nigeria, sub-Saharan
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Data source: UNCTAD Handbook of Stahsucs 2007 online

Nigeria more than doubled its average annugl growth in real GDP in the period 2000 to
2005 (6.57%) in comparison: to its average growth rate in the period 1995 to 2000
(2.94%). The country’s annual growth rate during the period 1996 to 2006 peaked at 9,57
percent in 2003, which slowed to 5,32 percent in 2006. The African Economic Outlook
(2007) attributes Nigeria's 1mpr0vcd cconomic performance to the increasing global oil
prices and gains resulting from economi¢ reforms due to the National Economic
Empowerment and Development Strategy (NEEDS). Figure 3.6 and Figure 3.7 below,

illustrate Nigeria’s GDP growth trends between 1989 and 2007, and 1995 and 2007.

Figure 3.6. Nominal. GDP per capita {US$ at current prices) - Nigeria and
* selected ragioris, 1990-2006
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Data source: UNCTAD Handbaook of Statistics 2007 online
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Nigerta’s nominal GDP per capita fell below that of the averages for the Africa region
and showed similar performance to that of sub-Saharan Africa over the 16-year period
1990 to 2006. Although the country outperformed most low income countries in per

capita levels in 1990, the latter increased in"growth consistently during the period, and
Nigeria fell below the low income countries rate per capita in the early 1990s.

Figure 3.7. GDP ﬁer capita, annual a:v:erage growth rates, 1996-2006

£.00
7.00
6.00
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4.00
4 3.00
2.00
| L.0o0

‘ 0.00 -
! 1996 2000 2001 2002 % 2000 2004 2005 2006

b World = —@— Subigﬁhﬂ‘ﬂn Afiica  —4— Nigerin  —®— Low-income countrics

L_'"_ - -
Data source; UNCTAD '[4[andbock of Statistics 2007 online

Figure 3.7 above illustrates the country’s annual average growth rate in GDP per capita
for the 10-year period 1996 to 2006. Nigeria’s per capita annual growth rate increased
significantly from 0.20 perceﬁt during the period 1995 to 2000, to 3.94 percent during
the period 2000 to 2005. Growth rates dittinlg this period have however been inconsistent,
with growth increasing sharply, peaking in 2003 and then droppmg sharply in 2004, after
which annual growth per capita began tg deulme again. Nigeria has shown growth rates
per capita higher than that of Sub-Sahamn Afnca and the world since 2001, but has not
kept pace with most other low income countnes
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. 1995 2000 2005 2007 2008
GDP, constant prices (billion, national cGrreney) - 396189 487839 6,15672 6,78509 7.320.82
GDP, currant prices (bilion, US $) . . S 35.475 45737 98,564 126,746  148.611
GDP, constant prices (annual % cha'ﬂge.) " 2.3 2.4 7.2 4.3 B
GDP per capita, current prices (USS) ' . 38814  357.187 674071 825038 941777
GDP based on PPP (% share of wc:ri;:l total) " 0.257 0.252 0.274 0.279 0.281
Grozs National Savings { % GDP) J_I': ‘ , y . . - "
Current Account Balance (% GDF) » : -4.2 11.7 9.3 18 6
Inflation, average consumer prices (ann. % change) _ 729 6.9 17.8 5.3 7.4

Data source: IMF World Econemie Qutlook ﬁatabase Qctober 2007

Table 3.4 presents selected macro-economic indicators, including forecast data for 2007
and 2008, provided by the International Monetary Fund (IMF) (there are slight
discrepancies between the IMI' data and that provided by UNCTAD reported prevmusly)
It is forecast that Nigeria will ithprove in economic performance in 2008, with GDP in
2008 expected to be 1.5 times "higher than tts GDP in 2005. GDP per capita is also
expected to increase. Nigeria dccounts for a very small share of the world’s total GDP at
purchasing power parity, which is expected to continue to increase gradually, remaining
under 0.3 percent. FERE

Nigeria had a widening current account defigit of 9.3 percent in 2005 that is expected to
decrease to around six percent in 2008 accnrdmg to the IMF forecast (see Tables 3.4
above). . L

As shown in Table 3.5 and F]gures 3.8 and 3. 9 below, official development aid in Nigeria
increased sharply in 2005 in comparison to aid values in previous years. Nigeria's share
in total aid granted to sub-Saharan Africa and the world total thus also showed a sharp
increase to 19.73 percent ana £.05 percent re$peet1vely in 2005, and was significantly
higher than aid in South Afneai and Uganda. -
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Sub-Saharan Africa
Indlcators 1995 - 2000 - 2002 2005 1995 2000 2002 2003
Ald (% of GNI) 0.8 043 0.72 7.42 6.08 4.09 571 5.54
Aid per capita (curent US Dollars) 203 1.48 L 239 48.04 az.02 19.90 27.25 43.90
Official development assistancs and ‘ :
official aid (¢urrent US Dollars) ('000) 210,900 173,700 204,030 5437310 18715850 13,184,050 18924730 32,620,150
Aid % of warld average oM 030 ., 044 8.08 27,76 22.84 28.34 30.67
Externg| debt, total . . ‘
(DOO, curent US Dollars) 34&9?&71 31,354,920 _30&75390 22,170,282 235283374  211,212562 211,670,464 214,840,899

Data source: World Bank online database 2007
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Figure 3.8, Ofﬁclal development aid and assistance In
South Africa, Nigeria and Uganda as share of the

. ‘'world average (%), 1995-2005
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Due to the country’s higher economic growth in recent years, Nigeria has been able to
gradually pay off its external debt. The decrease in external debt is also attributed to debt
relief received from the Paris Club of creditor nations, which reduced Nigeria's debt by
60 percent (amounting to about $ 18 billion dollars) (African Economic Outlook 2007).
Nigeria’s share of sub-Saharan Africa’s total external debt was 14.49 percent in 1993,
about five percent higher than its share in 2005 (10.32%).

Openness: Trade

Nigeria's total value of 1mp0r'ts and exports in 2006 was slightly lower than in 1990, and
were the lowest in 2000 and 2002 (see Table’3.5 below). The country’s share of the total
value of exports in sub-Saharan, Africa in 1990 (39 31%) declined s:gmﬁcanl]y n 2006
(16.75%). Its share of the tota) xalue of impqrts in sub-Saharan Africa in 1990 (29.89%)
also declined in 2006 (10.81%). Thus, Niget1&’s share of the total exports in sub-Saharan
Africa showed a more significant decline in ¢c¢mparison to the drop in imports,
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1990 .

2000 2002 2005 2008
World .
Gross Nationai Income 22,644,691 31,874,724 32813530 44,664,187 48,290,612
Gross caplital formation 5,233,919 v 7,119,261 6,832,953 0,956,231 10,968,066
Gross Fixed capital formation 5,038,329 .. 6,904,770 6,730,880 9,715,788 10,726,170
Exports of goods and services 4,416,844 ‘ 8MB553 8,137,642 12,924,248 14,936,923
Imports of goods and services 4,473,221 7978734 8,078,063 12,801,579 14,699,058
Sub-Saharan Africa -
Gross National Incorme 311,479 340,587 332,354 601,947 671,573
Gross capital formation 51,815 65,576 53,586 114,467 132,571
Gross Fixed capital formation 52,474 53,985 53,610 110,287 130,174
Exports of goods and services 114,939 124,120 108,943 210,626 249,946
tmports of goods and services 101,399 . 101,988 107,858 199,866 231,115
Nigeria )
Gross National Income 45,835 58,969 57,847 99,474 116,374
Gross capital formation 4,731 - 4,736 4,150 13,569 15,776
Gross Fixed capital formation 4,654 I{ 4727 4,144 13,660 16,766
Exports of goods and services 45,177 34,845 18,137 35,534 41 864
imports of goods and services 30,308 13.236 15,797 21,430 25,004
Low-income countries R
Gross National Income 1,238,986 . 2,313,766 2,666,930  4,115327 4,811,485
Gross capital formation 352,608 671,306 819,426  1.452589 1,723,089
Gross Fixed capital formation 278,133 637,766 781,825 1,393,868 1,685,301
Exports of goods and services 260,507 . 602,706 678,362 1,386,600 1,764,701
Imports of goods and services 242982 . 548,200 661,019 1,303,304 1,600,734
Developing economies ' ‘
Gross National Income 3,764,681  6.671.277 6,739,412 10,110,322 11,729,358
Gross capltal formation 985..23;-7. - 1,600,098 1,721,831 2,843,501 3.272,018
Grass Fixed capital formation 877,592 1,508,413 1,640,175 2,703,083 3,183,333
Exports of goods and services 1.045;64'?_' . 2,443,203 2471716 4400522 5,261,183
Imports of goods and services 2,255,186 2,283,688 3,910,922 4,598,423

996,524 -

Data source: UNCTAD Handblook of Statistics 2007 online

As Africa’s largest oil producer, Nigeria’s economy displays a dichotomy between its oil
and non-oil producing sectors (Kasekende et al. 2007). As shown in Figure 3,10 below,
agriculture makes up the largest part of the non-oil sector, and Nigeria's economy has the
largest portion of agriculture in'comparison to the other SANE countries.
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Figure 3.10, Sector contribut.i@;n. to the GDP of Nigeria and the other SANE economies
(2005) o '
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.
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DAgricuIture; i Mining Il Industry Il Construction [l Services

South Africa

Source. Reserve Bank of South Akics; Algerian Minishv. ol Finance; Central Bank of Nigeria, D c embar 200%; Central Bank of Egypt AfDB Statintins Dapariment,

Note: Industry sxcludes patralsum. * Mining [DBH’NMJI‘I\)._

Source: Kasekende et al. (2007, p. 53)

As illustrated in Figures 3.11 1o 3.16, the share of agriculture in Nigeria’s economy has
increased since the 1990s and its share of industry decreased. This is in contrast to the
trend in most low income countries and the world. The agricultural share of sub-Saharan
Africa’s economy also declined, but remained much the same when South Africa was
excluded. In 2006, the share of agriculture in:Nigeria's economy was 10 times larger than
that of South Africa, and the services sector was nearly three times smaller than the
services sector in South Africa. The size of the services sector is also small in relation to
it comparators, but has grown to 22.50 percent in 2006, '
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Figura 3.11. Totat value uddnug by seetor -‘ng‘cgia. 1990- i Figure 3.12. Yotal value added by sector-Afdca, 1990-
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Data source: UNCTAD Handb:;iok of Statistics. 2007

In contrast to the South African cconomy, Nigeria's economy is dominated by primary
commodities with petroleum 'n‘f,‘laking up about two fifths of the economy and agriculture
almost about a third. :
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Figure 3.17. GDP by Sector (%j_— Nigeria, 2065
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Source: African Economic Qutlook 2007

Trade in services increased significantly m 2005 in comparison to the 1990s, with
imports higher than exports. In 2005, services exports were fourfold that of 1990, and
services imports increased threkfold.

i Ty
e T

1990 " 2000 2002 2005 2006
Exports value % Value ~ % valus % Value % Valua %
World 830,805 -100.0 1.529.34Q 1000 1,640,038 100.0 2404520 100.0 2735658 100.0
Developing economias 154,347 ) . 18,8 353258 239 6825 224 683426 238 669,748 245
Africa 21474 0 [ 26 32910 22 36149 22 59,931 24 65203 24
Sub-Saharan Africa 11,192 '.: '-:’.1.3 16.207 1.1 18,195 1.1 30,981 1.2 33,346 1.2
Sub-Saharan Africa
(excluding South Africa) 7785 08 14,161 07 13,210 08 19,824 0.8 21,713 0.8
Low income 32,533 . 39 33,642- 5.5 42,725 5.7 176,031 7.2 210,198 7.7
Nigeria 965 1404 1833 0.4 2524 02 4,164 0.2
Imports . R
Woarld 860,477 10000 1,518,794 100.0 1,624,975 100.0 2404156 100.0 2616583 100.0
Developing economies 184,147, 21.40 397,B£6L‘: 262 414326 255 641,835 267 7186093 27.5
Africa 20,060 + ;348 30,866 26 44,081 27 74407 31 82153 34
$ub-Saharan Africa 21176 246 26,936 1.8 30503 19 53241 22 59074 2.3
Sub-Saharan Africa : e ) '
(excluding South Africa) 17,438 © ‘203 21,114 1.4 24999 15 41087 17 449H 17
Low income 38377 4,58 106,685, 7.0 125,102 7.7 207,430 8.6 236,187 a1
Nigeria 1876  0.23 . . 3.30(1.' 0.2 4 922 0.3 7.321 0.3

Data source: UNCTAD Handbook of Statistics 2007 online
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Merchandise exports and imjfifits grew at a similar average annual rate during the period
1990 to 2000, but in the following period 2000 to 2005, exports grew at a faster rate than
the imports (16.7% and 10.7% uj. Trade in South Africa showed the opposite trend with
merchandise imports growing ata faster rate than merchandise exports. Nigeria accounts
for 21.88 percent of the total expoﬂs in sub-Saharan Africa and only 11.96 percent of the
imports, but the country’s share in the total imports and exports in sub-Saharan Africa
only increased by about two percent from 1990 to 2006. The country’s sharc in world
trade is negligible, and is smaller than South Africa’s presence in world trade.

TR R,
LR
Annual avy, growth rate 19‘0 - . 2000 2002 2005 2008
Exports 1880-2000 2000-2065 ' Value . % Value % Valug % Valua % Value “%
World €8 B .-1 13 347asm 100‘350 G444 106 10000 6472603 100.00 10440780 100.00 11982932 100.00
Daveloping economiss 8.0 UM 842883 2423 2044500 3173 2052444 3471 3750526 3502 4408051 3670
A!rica- 3.3 R (%! 106 993 3.08 147 173 2.28 146 432 2.26 288 026 2.85 332 801 2.78
Sub-3aharan Africa 4.0 162 66 312 1.?1 84 BB7 147 96 580 1.49 190 888 1.83 212 837 1.78
Sub-Sanaran Africa e ; ;
{excluding South Africa) 4.8 T 42746 123 B4BB4 101 66856 103 139264 133 159767 133
Low income 1.3 ‘108 181985 523 518933 B.05 592467 915 1214842 1164 1507576 1258
Nigaria 3z T187 0 13671 09 21174 033 18673 029 42217 041 (eM6 590 (e)0.389
Impons . -
World 8.7 ot 3590163 100;(?0 BA42 126 100,00 6640572 10000 10712245 10D.00 12203 386 10D.00
Ceveloping econpmiaa 8.5 ;133 800081 2229 1904395 2867 1944101 2878 3350058 3136 3915401 3208
Afﬁca 44 14.3 97037 2K 130973 197 1421719 214 246931 2.4 278 432 2.28
Sub-Saharan Africa 57 , 1587 52704 147 83 581 1.26 91354 138 165665 155 188 930 1.65
Sub-Saharan Africa o B
{excluding South Africa) 55 144 3305 096 53886 D81 82087 093 103380 096 119 745 (.98
Law incoma 9.7 . 21.3 177296 494 466373 702 540900 828 1143344 1068 1343820 1101
Nigeria 31 ‘.IID.T 5827 019 BT 0.13 12 442 D.19 15 200 014  (8)22 596 (e)11B85

Data source: UNCTAD Handl_:no_ok of Statistigs 2006-7

In 2005, more than half of ngf;rla 5 €XpOTtS to developed countries went to the USA and
more than a third to Europe, down 1.7 and 13.9 percent respectively from 1990. About
two thirds of the country’s impotts came from Europe in 1990, and this share was almost
half in 2005. In contrast to the large sharﬁ:‘of_ exports thal went to the USA in 1990 and
2005, only about eight percenit of the imports came from this region. In 2005, imports
from developed countries (44, 5'3/.) decreased’ to almost half of the imports from the region
in 1990 (80.1%). i
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Figure 3.18. Destination of Eprrts to + Figure 3.19. Qrigin of imports from
developad countries - Nigetia ;2005 . developed countries - Nlgera, 2005
x)

= Europe ™ USA =.Japen lO!her mEurgpe BLSA

Data SOLI[‘CL- UNCTAD Handbook ot Stanstncs 2006-7

Only 21.2 percent of Nigeria® s exports went to developing countries in 2005, a significant
rise from its sharc of 7.6 percent in 1990. Like South Africa, the largcst share of
Nigeria's exports to the developing world went to Africa with this share increasing by
only 2.3 percent in 2003. Other significant destinations were America and Eastemn,
Southern and South-Eastern Asia with exports to these regions increasing by 6.8 and 4.0
percent respectively in 1990. In 2005, imports from developing countries (37.8%) more
than doubled from its share in-1990 (16.9%). The largest share of the imports from
developing countries in 2005 camé from Eastern, Southern and South-Eastern Asia and
Africa, with their share of the indports increasing by 11.5 and 5.5 percent from 1990.

Figufea.zo. Destination of exports to
developing countries - Nigeria, 2005

il

W Africa
B America

m Eastern, Southemn
and South-Eastern
Asia

® Wastern Asia

Data source; UNCTAD _Hat_lj{dbook of Statistics 2006-7
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Figure 3.‘.21‘. Origin of im]:‘urts from developing
_ countries - ngerla,_ 2005

m Africa
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Data source: UNCTAD Hanﬁbook of Statistics 2006-7

The figures above indicate that trade shifted slightly towards developing nations from
1990 to 2005, Although the large share of trade with developed economies may indicate
the country’s openness or exposure to technology transfer from technologically advanced
countries, this may be limited considering that Nigeria’s trade is dominated by primary
goods (or raw materials). :

Nigeria’s industrial performanée: |

Nigeria's manufacturing value:.added (MVA) performance presented in Table 3.8
indicates the country’s low le_'v_éﬁof industrial performance. Although the country had an
acceptable average annual growth in MVA during 2000 to 2005, the MVA share of GDP
is negligible in comparison td:most developing countries and is even lower than the share
in sub-Saharan Africa. And.MVA per capita is dismal in comparison to most other
developing countries, including South Africa with a per capita value of US§$ 834,
Furthermore, only 1.8 percent of Nigeria’s exports were machinery and transport
equipment, up from a low 0.2 percent¥in 1995; and more than a third (38.0%) of its
imports was machinery and transport equipment, down from 36.1 percent in 1995
(UNCTAD Handbook of Statistics 2006-7). .
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Sub-Saharan Afnca

Indicator Yaar/Peariod Nigeria evaluping countries
MVA, average annual 1995-2000 3.2 4.8
real growth rate (in %) 2000-2005 B 3.6 5.2
Non-manufacturing ) _
GDPF . average annual 1995-2000 2.6 36 3.8
{real growth rate (in %) 20002005 5.8 4.4 4.6
1095 15 29 268
MVA per caplta, in 2000 13 30 326
constant 1995 US$ 2005 16 32 455
MVA as percentage of 1995 -~ 5.4 9.2 21
GDP at constant 1995 2000 1 4.8 9 22.4
prices 2005 4.8 8.8 23.8

Source: UNIDO 2007 (hup //WWW unido. org)

Openness: FDI flows

In 2006, Nigeria was one of four countnes in' Africa — mcludmg Egypt, Sudan and
Tunisia - with FDI inflows higher than 3 billion dollars, which is mainly attributed to
cross-border mergers and acquisitions and greenf' ield investments (UNCTAD World
Investment Report 2007) :

Cross-border sales increased .dramaticall'y in,2006 in comparison to 2004 and 2005. In
2006, the majority (87.78%) of the cross-border sales in West Africa was in Nigeria, and
Nigeria's cross-border sales adcounted for 16.15 percent of the total in Africa,

Table 3.9. Nigeria — Cross- bm'der merger and acquisition overview (millions of dollars),

1990-2005 .
L Sabn Prerchiaies
19%0- 3080 00 ebe e 19000 ood 2005 R
(Al Foang c vl e
Migeria : 10 . 1 18 2 H
hpmormgum B '
Agerin B 5 16
Argula B - - 1 . . -
B2 Afreea 40 1685 - I kry . Pl 21
Al [ 3 B 4 535 10 508 17 569 Hi 2 2718 15 505 11 208
by sty i s des 531 o 101 127 372 8554 37 925 82426 122 541
Viorid 147 8% 0593 . T16 302 80 457 117 859 J60 a8 716 302 BRO 457

Saree: UNCTAD, TaHImv.erfpd-r 2007 ww. une tad orglwir or wwrwsnctadong fdisrasuin
Fot dacalis, sow "definiten: and sommees’ mmﬂuﬂm:uﬂuﬂ -hndﬂ: RO

Source: UNCTAD, World Investmcnt chort 2007

Nigeria had the fourth hlghﬂz.t FDI outflows in Africa in 2006, after South Africa,
Morocco and Liberia (UNCTAD Worl Invest:ment Report 2007). The increase in FDI
inflows in 2006 is attnbuted lo the surgc irt.FDI flows to Africa in the primary sector,
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mainly in oil and gas, two Ei_ff-fNigeria’s most important natural resources (UNCTAD
World Investment Report 2007).

Figure 3.22. Top 10 recipients of FDI* in Af"rica (billions of dollars), 2005-2006

- s "M'ﬂ"-i-n---‘
o \.H.“-. -.“-.H.-#s.‘ AoEaest \-'Q"-\-' S io'o

;2005

0 --1-‘ 2 3 4

Source: UNCTAD, FOUTNG database {www unctad org.-‘tdrstahshcs} and annex table
B.3. o x
2 Ranwng pased on FOI inflows in 3&06.‘ _j ‘

Source: UNCTAD World Invéstment Report {2007, p. 37)

Nigeria’s I'DI inflows in 20(}-)6': accounted for 80 percent of the FDI in West Africa, and
was dominated by FDT in Hb oil mdustry (mostly from China) (UNCTAD World

Investment Report 2007).
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FDI flows

FOI flows (% gross fixed capital formation)

19902000

L2003 2004 | 2005 2006 1990-2000 2004 2005 2006
Countryiregion  JAnnual avg. ' ' Annual avy.
Nigeria .
Inward 1477 2171 2127 0 3403 5445 ars 38.4 49,3 74.8
Outward 304° 167 281 200 228 7.2 4.7 2.9 3.1
Algaria o
Inward 282 - . 634 .8a2 :_ 1 081 1785 2.4 4.2 42 6.6
Quiward 18 4 W28y - &7 35 12 0.2 0.1
Angola . | e
Inward 80z 3505 1449 ] -1303 -114Q 322 80.4 - 40.1 -33.3
Qutward 24 3575 219 93 2 6.8 27
Waest Africa H o
Inward 2094 ‘3377 3743 - 4007 8 841 19.8 226 26.8 34.6
Outward 477 . 375 832 . 591 551 5.3 3.3 5.7 34
Africa . ‘ .
Inward 6903 18677 18018 29648 35544 7.3 12,6 17.8 198
Outward 1017 1286 2059 © 2272 8186 22 17 1.6 5.1
Deoveloping economies )
Inward 130722 178699 283030- 314316 379070 9.3 12.9 12.6 13.8
Qutward 52836 45372 117336 115880 174 389 3.8 5.5 4.7 B4
World ‘ o
Inward 495399 564 078 742 143 945795 1305852 7.8 8.5 10.4 126
Outward 492622 580087 877301 . 837194 1215789 79 10.1 9.2 11.8

Source: UNCTAD, World Investment Report 2007

As shown in Table 3.10 and Figure 3.23, Nigeria's inward FDI flows increased in real

terms between 1990 and 20006, with a sharp increase after 2004,

e
.

R R L
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Figure 3.23. FDI (inward), current {(US$)} - South
Africa, Nigeria and Uganda, 1990-2006
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Data source: UN’CTAD, World-'ltr_qutment Report 2007 online

In contrast to Nigeria's increase in real tcrms;;fits share of Africa's total inward FIDI flows
showed a downward trend in the period 1990 to 2000,

Figure 3.24. FBI {inward) -'énuth Africa, Nigeria and
Uganda, share of the total in Africa, 1990-2006
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Data source;. UNCTAD, World Invcstment Report 2007 online

In sum, Nigeria has shown tremendous 1mpmvcment in recent years and investors have
shown renewed interest in the country, pdr’ucularly due to its large oil reserves. However,
Nigeria has low levels of overall human development with relatively high levels of
poverty and communicable diseases. Thus, Nigeria’s improvement in economic
performance in recent years has nol resulted in the same level of improvement in human
development, :

In the following section, mdlcators of educatlon and human resource capacity in Nigeria
will be reported.
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Pillar 2: An edueatecf_‘and skillejtl population to use, share and
create knowledge and technologies...

Education

Tliteracy rates in Nigeria were higher than that of South Africa, but lower than that of
Uganda in 1995, The country. showed a sharp decline between 1994 and 2001, but after
2001 this decline became moxe ‘gradual. In 1995, illiteracy among females was almost 10
percent higher than illiteracy in the total population, Although illiteracy among females is
decreasing and the gap narrowed, illiteracy amiong females was 6.3 percent higher than
that of the total population in 2006 (see Figures 3.25 and 3.26). The country’s illiteracy
rate in 2006 dropped by 15.5 percent from a rate of 43.6 percent (almost half of the total
population) in 1995. Illiteracy among females dropped by 18.4 percent, but remained
high with slightly more than a third (34.4%) of the female population illiterate in 2006,

Figure 3.25. Illiteracy rates {%)‘In Nlgerla, Scuth Africa and
. Uganda, 19985-2006
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]
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_-meigena —l——SeuthAfnee wmivem Uganda

fa

Data source: AfDB Selected Stahstu:s on African Countries 2007
"}
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Figure 3.26. |lliteracy rates (% female} in Nigeria, South
Africa and Uganda, 1885-2006
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Data source: AtD.B Selected Statistics on African Countries 2007

It can be seen in Tables 3,11 and 3.12 that enrolments at the primary education level were
high in comparison to enrolmient in secondary education. A large number of children at
school-age at the primary education level were not attending school in 1999 and 2005.
Only about a third (34.25%) of the school-age population in 2004 had enrolled in
secondary education in 2005 }'emales accounted for slightly less than half of these

enrolments, -
e

Enrulman’c in primary aducalion;- . Out-of-lchuol ¢hi|dran (Dﬂﬂl'

Pupiliteacher

School-age " .. -t Gehool yearendingln - - C ‘
population Scﬂool yaarendlng o . ST ' ratia "
Countryfterritory - (000) . 1) .. School wararlding in
. Toll - ‘.‘.'-%LF‘ o .emala 1999 s
12004 woo) T
Nigaria 21,645 17.007 cAy 22267 45 TB¢ 3,158 < 4031 * B5B4 v 2023 " &1 U &1 W7
South Africa 7.176 7.935 ) -49 Tddd: z 48 z 171 139 32 569 z I ¢ M8 =z 35 %
Uganda 8,08g 6,288 47 7224 igu 52
CoBum o Bum St '~'%F o B i A HIE TR U S . Waighted svera

World — 641,643 646,731.° 31,183 40962 a8

4T 638,285 47 9849 39820 56, 639 T2124
Developing countries 563,208 560,453 _-'T“‘dﬂ 607.524 i7 p2534  37.BRD 54675 68,826 20385 30439 27 8
Sub-Saharan Alrica 113,594 80825 -/ 48 109883 47 42423 19854 22669 32774 14884 17789 4 45

{2 Dula are foe the sehoel year ending in 2004,

(*) National estimate.

{7*) LIS extimate. a
o

Source: UNESCO Educalion;rf'c;r All Global Monitoning Report 2008
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Nigeria 18,681 3845 a7 6,308 45 . - ;

South Afrlca 4,932 4,239 . 53 4583 2 52 z 160 44 276 z 40 =z
Uganda 4,074 318 . 40 750_, 44 ™ 40 30 0 32 o332 o
| Sum Sum - %F - 8um - ..~ %F . oo8um: .- %F . 8um. %F
World 775,474 438,570 " 47 511 ,,9:_35 47 45,955 45 51,100 45
Davaloping o - .

countries 660,691 31.01¢r “_ 48 308,520 a7 29,062 48 33418 456
Sub-Saharan " ‘ R

Africa 104,741 21,3817 4% 3'3.-196 44 1,153 36 2,063 40
Motes: (2) Data are for the school year ending in 2004 . — E

(*) Mational estimate. . A '

(**) UIS estimate.

source: UNESCO FdUGElthH for All Global Momtormg Report 2008

The pupil-teacher ratio in 1999 declined in 2:’,005 with 37 pupils to one teacher in 2003,
whigch is much higher than the world average and that for developing countries. Although
the pupil-teacher ratio in Nigeria was the same.as the average in sub-Saharan Africa in
1995, it fell below the average. in 2005. This implies an improvement in the conditions of
education. However, Nigeria's education system ranks poorly in comparison 1o other
countries in sub-Saharan Africa (regional rank 17), inciuding South Africa (regional rank
5) and Uganda (rcgional rank 12), and the world (global rank 103} (The Global
Campaign for Education 2008). Nigeria ranked particularly low on quality inputs, which
measures input into the quallty of classroom mfrastructure teaching material and teacher
training, '

In 2005, Nigeria’s tertiary enrolments accounted for more than a third (36.43%) of the
total tertiary enrolments in sub-Saharan Afriea, In 1999, females accounted for close to
half (43.20%) of the enrolments, whereas Females accounted for only 34,55 percent in
2005. L

LR
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Total students anmllad

{000)..-

Cauntry or territory

' Bchool year endi ng in

Nigeria 694 a7

302 1,280 z b44 446 z
South Africa 633 292 341 735 334 40
Uganda 41 27 00~ 14 - 88 z 54 34 z
) CL L ’ . Y - 1T Py R S R gy
World 92,863 48,345 44517 48 az ©9,037
Developing countries | 47225 27.096 20128 43 80,150 42,899 37,251
Sub-Saharan Africa 2113 1974 85 40 3,540 2,197 1,343

(%) Pata are For the school year endingr in 2004
{*) National estimate, ,' ‘. '
{**) LIS estimate,

Sourge; UNESCO Educatmn Ior All Global Momlonng Report 2008

Labour force participation -

In 2005, two thirds of the total population between the ages of 14 and 65 were employed,
with a slight decline in comparison to 1995, Labour force participation in this age group
was lower than in Uganda, and, the averages, for the sub-Saharan African region and the

world.

The participation of females, of this age group, in the labour force was very low in 1995
and 2005 with less than half of the total number of females between the ages of 14 and 65
gmployed. It can be seen in Table 3.15 that the employment of females in Nigeria was
much lower than in Uganda dnd most other countries in sub-Saharan Africa. Females
accounted for about a third of tl‘i'c_ total labour force in baoth 1995 and 2005,

ik Nigeria Uganda Low Income Bub-Saharan Africa Werld
Indicators s_iééﬁ«' T 2008 1995 2005 1985 2005 1995 2005 1985 2005
Labor force paricipation rate, total IR
(% of totel populstion ages 15-64) 6833 6633 8650 8427 6782 6670 7598 7436 TLID 7046
Labor force panticipation rate, female '_
(% of female population ages 15-64) - 49,04 46.5% 8205 g1 48,63 47.78 84.40 62.56 58.24 57.85
Labor force participation rate, male ' i
{% of male population ages 15-64) ' ai'.az #5.80 91.08 B7.35 86.52 54,95 87,04 86.29 85.01 83.77
Labor force, female ) - :
{% of total labor lore) ' 3{5.‘97 4.7 - 27.92 48.27 34,88 34.86 4276 42,14 39.84 40,08

Data source: World Bank online database 2007
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Agriculture labour force
The proportion of the agriculture labour force declined by nearly ten percent in 2005 in
compatison to 1995. It can be seen in Figure 3.27 below that employment in agriculture

grew in the 1960s, but this growth trend did npt continue after 1970. Employment (in real
terms) in other sectors, however, grew sharply after 1980.

ﬁrq.ul.ti, A
A g B

T
Q.Tahlv:f*aﬂﬂ
s .ﬂmsh A

Migeria . Low Incoms Sub-Saharan Africa World
Indicators . 451985 2005 . 1995 2005 16895 2005 1995 2005
Labour force (tatal in thousands) + 37,651 47 835, 1,816,861 1,924835 242,702 300471 2,604,888 3,050,342
Agricultura labour forgs T
(tata! in thousands) + ' 15,634 13191, 1,118,668 1212108 170455 201,546 1,274,611 1,358,810
Agriculture labour force " : )
(% of total labour force) .-:;‘ * 41,52 376 89.19 52.97 70,23 65.13 48.493 44 58
Agriculiure labour force . .-
{total female in thousands) BT 58145 495171 543170 80,314 95759 550442 598,417
Agriculture labour force U .
{% female) " 3655 38.27 426 a4 B1 47,12 47.51 4319 44.00

Data source: UNCTAD Handbock of Statistics 2007 online

Figure 3.27. Gdeth in total and agriculture labour at S-year
~Intervals - Nigaria, 1961-2005

60000

20000

40000 - L

- .l"_-k . .-
240000 |— - / ——  Nigerla All Sactors

20000 — - ——  Nigeria Agriculture
e T Sactor
10000 : S
0

q‘b Cb'bﬁ.\ibg.fb 3 .3?’ @5’@%@@‘3

Data source UNC‘ TAD Handbook of Statistics 2007 online

The agriculture labour force in Nigeria is net as large as that of most countries in sub-
Saharan Africa and the world generally, where employment in this sector continues to

grow (see Figures 3.28 and 3.29 below).. -
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Figure 3.28. Growth in total and agriculture labour at 5-
year intarvals - Sub-3aharan Afrca, 1961-2005 |
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Figure 3.29. Growth in total and agriculture labour at Swear
intervals - World, 1961-2005
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Number of researchers in. Nigeria = |

The number of researchers in Nigeria increased in absolute value and number per million
inhabitants between 2000 and ‘2006. Nigeria’s total number of researchers per million
inhabitants in 2005 was significantly higher than Uganda’s, but significantly lower than
South Africa’s total. According to UNESCGO data, all of Nigeria’s researchers are
employed in higher education.



Table 3.17. Number of rescarchers in Nigeria, South Africa and Uganda

Lo

i ﬁ-&f}‘gﬁ:

ﬂwhof‘: L

o] pd ,..-u,_ A i i

[South Afrlca 2001 14,182 5112 36:0% 7] 26013 o700 38.0% 583

South Africa | 2003 14,131| 5,385 38.0% 01| a0.708| 11.658] 38.0% 854
South Afriga | 2004 17,9150 6.852 38.2% ara] #7001 14,152 88.2% 784] 5,301 2,040 10,340 234
Uganda 2001 - T 243] 37,59, 23 47 h 301 h 202 h t4h
Upanda 2003 " 678|283 av.sy 25
Uganda 2004 - . 724 2721 876 28 sa h 384 D 251 h 21 h
Nigeria 2001 a e 18,887 3,578] 19.0% 167 18,867 h

Nigeria 2002 & 18.426) 3359 18.2% 150 18,426 h

Nigeria 2003 a 22,046 4,110 18.6% 175 22,046 h

Nigerig 2004 8 ~ 23871 4132 17.3% 185 29871 1

Nigarla 2005 a . 4,624] 16.8% 208 27,482 h

¥ W . — oo

. Notes and symbols:
Rata not available .
Head count instead of Full-tln_'m gqulvalent

Country coverad by RICYT -
Includes Other supportlng staff -

Ingludes Private non-profit
Includad elsewhare
Country covered by QECD

27,482

Data source; UNESCO online database 2008 ‘

.

In sum, Nigeria has shown improvement at the basic education level, as shown by the
gradual decline of illiteracy rates and the hlgh enrolments in primary education. The
country does, however, have much to improve with regard to enrolment beyond the
primary education level and the quality of education. Nigeria could also decrease

unemployment, particularly among females.

The distribution of enrolments in tertiafy education, by study field, and expenditure on
education could not be reportcd as the data is unavailable.

In the following section, deCdtOI'b descnbm;, Nigeria’s basic and ICT infrastructure will
be reported
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Pillar 3: Dynamic infrastructure, successful diffusion of ‘old’ and
‘new’ technologies... * |

‘Old’ technologies

Selected indicators of basic infrastructure are. presentad in Table 3.18 below. As Nigeria's
performance on the indicators show, the country has very poor development of basic
infrastructure, Nigeria did not show much 1mprovcmcnt in basic infrastructure over the
15-year period considered.

The share of the total population in Nigeria with access to improved sanitation was larger
than the share of the population with access in sub-Saharan Africa and low-income
countries. However, fewer people in Nigeria had access to improved water sources, in
2004, than in sub-Saharan Affica and low-income countries. In Nigeria less than half of
the population had access to improved sanitation and water resources in 1990 and 2004,
It is apparent that improving access to improved sanitation takes place at a slower rate
than improving access to water in sub-Saharan Africa, low-income countries and the
world generally, While ngena s comparators showed higher access and an improvement
in access to water than access to 1mpr0ved sanitation, this was not the case in the Nigeria.

The country also has poor Enérgy infrastructure as indicated by the very large proportion
of the total population without electricity. Nigeria accounts for 13 percent of the
population living without electricity in sub-Saharan Aftrica in 2005,

With regard to transportation' infrastructure, less than a fifth of the country’s roads are
paved and this share declined by 3.79 percent in the period 2000 to 2003, The ¢ountry
did, however, increase the number of registered carrier departures in 2005 in comparison
to 1995. The number of registered carriers was not however substantial.
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‘New’ technologies -

Nigeria has shown phenomerial progress in ICT diffusion in recent years, particularly
with regard to mobile telephorny. As Toure (2007, p. 98) indicates, “At the turn of the
; century Nigeria had one of the most backward telecormmunications networks in Africa.”
; In 1995, Nigeria had not even reached the milestone of one mobile phone per 1,000
mhabitants (see Table 3.19 below). However, ten years later, in 2005, the country had
141 mobile phones per 1,000 inhabitants, Africa, in general, showed remarkable growth
in mobile telephony in recent years with an annual average growth in mobile network
subscribers higher than any other region and the world average (see Figure 3.30 below).

Figure 3.30. Annual average growth in mobile network subscribers: Compound Annual
Growth Rate, by world regions, 2000-2005
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Source: Toure (2007)

After South Africa, Nigeria has one of the.ten largest mobile markets in Africa (see
Figure 3.31 below). ' ¢
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Figure 3.31. The ten largest mob;ilc markets in Africa (%), 2005
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Nigeria also showed dramatic -growth in the number of internet users per 1,000
inhabitants. In 1996, Nigeria showed some internet connectivity but had not even reached
the level of one internet user-per 1,000 inhabitants. However, by 2005, the country had 38
internet users per 1,000 inhabitants, which was higher than that of sub-Saharan Africa but
Jess than the number of internct users in many low-income countries (see Figure 3.32
below). In contrast, the number of personal computers showed minimal growth in 2004 in
comparison to 1995,

+ ey

£n

T4 Nigeda Low income Sub-Saharan Africs World

Indigators * Year %ivalue  Year Tvalue 1995 Year %hmlue  Yemr %hivalie  Year Wivalue 1995 Year %hvalu
ICT Expenditure a5 % of GOP S )

Telegommunications ravenue (% GOF) 1995 0.9 -2005 BT 20 2005 07 195 19 2004 33 18 2004 16
Fixed lines and mnobile subscrlbers per 1,000 peop - 1995 4 2008 151 11 2006 114 1995 12 2005 142 136 2005 623
Telephone mainlings par 1000 Peopia BT 4 2005 9 Y2008 3 1985 11 05 17 22 2005 140
Mabile Phanes per 1,000 Pecple - 1995 Q '12005 Y 0 2005 7 1885 1 2005 125 {6 2005 342
Personal computers per 1,000 people ' ’ ) 1995 5 2004 7 2 2004 ik 1097 T 2004 15 42 2004 130
Infernet Users per 1000 Pegple v 1906 01 2005 G 0 2005 4 1096 1 2008 2 B 2005 1

As depicted in Figure 3.32 bc]&w, Nigeria’é; growth in the various telecommunication
technologics was similar to that of sub-Saharan Africa and low-income countries, but
significantly lower than the world averages.

99



P

Figuer 3.32. ICT: Nigeria in.the World, 2044 or 2005,
per 1 000 people
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Data source: World Bank onliqa database 2007 ]

In accordance with the &,rowlh in lcleaommumcatlons the country’s telecommunications
revenue increased by 2.6 percent from revenue of less than one percent of its GDP in
1995 to 3.5 percent in 20035, which is similar to that of sub-S8aharan Africa and the world
average. The revenue in low income countries was however considerably lower and
actually declined from its share of total GDP in 2005 in comparison to 1995, In Nigeria,
ICT development is also ' supported ‘*by government policy, the National
Telecommunications Policy (NTP), introduced in 2000 in response to the growing need
for telecommunications and modern infrastructure (Toure 2007).

Nigeria’s environmental resources for innovation

The share of Nigeria's total land area that is forest is larger than the forest area of South
Africa, but smaller than the forest area of Uganda. Nigeria’s forest area is nearly half
(45.52%) that of sub-Saharan Africa and 40.26 percent of the world forest area. Nigeria's
share of the total land arca that is forest declined at an average annual change of 2.40
percent in the period 1990 t0..2005, which is significantly higher than the rate of
deforestation of its comparators (see lable 3.20 below).
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. Forest area
% of total Total Total change Avarage

land araa . (thousand {thousand annual
(%) $q ki) sq km) change (%)
Indicators 2005 © 3005 1990-2005 1990-2005
Sauth Africa 7.60 92.00 0.00 0.00
Nigeria 12,20 110.90 61,50 -2.40
Uganda 18.40 3830 -13.00 -1.80
Sub-Saharan Africa *26.8 . 5,516.40 549.6 0.8
World 303 39,520.30 1,252.70 0.2

Data source: UNDP Human Development Report 2007/2008

The area of agricultural land in Nigeria decreased slightly in 2000, but then showed a
slight increase in 2003. The size of Nigerfa’s agricultural land was 14.82 percent of
Africa’s agricultural land in 2003, which is 1.4 percent smaller than Nigeria’s share in
1990. The share of irrigated land was mmuscule and remained under one percent in the
three years considered. s

Irrigated Land ] »' Agricultural Land Irrigated Land % of

{total, 1000ha} ‘ {total, 1000ha) Agricultural Land (total, 1000ha)
Indicators 1990 2000 2003 . 1980 2000 2003 1980 2000 2003
Nigeria 230 245 - 282 32074 30 850 33 400 0.7 0.4 0.8
Africa 10 989 13 450 13358 . 197 781 217 115 225 361 5.6 6.1 58

Data source: AfDB Selected Statistics on Afncan Countries 2007 XXVI

It is apparent from the reporﬁ on the diffusion of old and new technologies that Nigeria
shows relatively poor basic irgfi‘astmcture and thus poor diffusion of old technologies in
comparison to the diffusion of the new teghnologics, most of which grew rapidly in
recent years. The trend in diffusion of old and new technologies is in accordance with
reports that in developing coiintries old technologies take considerably longer to diffuse
in comparison to the rapld chffusmn (ancl thus catch-up} with regard to the new
technologies. ot
In terms of environmental resoutces, deforestation in Nigeria is ocourring at a higher rate
than its comparators and the country has much to improve in developing agricultural
land.

In the next section, indicatg‘rs of scientifi¢ and technological achievements will be
reported, including production at the frontier.,
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Pillar 4: Innovation:, :Re‘searcl"_t and development, creating
knowledge at the frontier...

Research and develoPmeﬁi

It can be seen in Figure 3.33 that Africa has the lowest expenditure on R&D in the world,
and Nigeria is ranked among the countries with the lowest R&D expenditure in the
world. :

Figure 3.33, Global R&D expenditure: Countries with the highest and lowest R&D
expenditures in the world

Research and Qevelopment Expenditure:
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{Data on Nigeria’s R&D expe‘n{diture over time and per sector could not be found.)

Ay

r

Scientific development ;
In accordance with Nigeria’s. cconomic position in sub-Saharan Africa, that is, second

position after South Africa; Nigeria ranked second in the region for scientitfic output as
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measured by the number of scientific publiéations rcported by Thompson’s Essential
Science Indicators (ESI) during the period 1997 to 2007 (see Figure 3.34 below). There is

however, a large disparity between output in Ii;ligqria and that of South Africa,

Figure 3.34. Sf;‘.lentiﬁc papers (ESl): South Africa, Nigeria
and Uganda, share of sub-Saharan Africa's total (%)

UGANDA -
S NIGERIA
S0 MM%

Source: Author’s calculations.based on Thorﬁgson’s IS1 data, March 2008

Nigeria also ranked a number of positions below South Africa on the ISI and accounts for

a negligible 0.09 percent of the world’s scigntific publications. The country is ranked 56
in international comparison on the ISI, but occupies second place among the sub-Saharan
African countries included, angd accounted for 11 percent of the total publications in the
region. The country’s s"cienti'ﬁc -performance lags behind some of its comparators,
Nigeria's scientific output v_vaS less than a fifth (21.22%) of South Africa’s output (see

Table 3.22 below).

‘
B A A
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Rank  Country/Territory ' Papers Ciatlons  Cltations per paper

Number % of total

1 USA 2086569 2658 42,332,176 14.17

2 JAPAN 808,301 749 7,161,726 8.85
13 INDIA 227,761 2.03 891,151 435
14 SOUTH KOREA 203,637 1.81 1,114,544 5.47
17 BRAZIL 145,267 1.29 796,761 5.48
28 MEXICO .. 82,578 0.56 362,710 5.8
32 SINGAPORE - 50,931 0.45 327,120 6.42
36 SOUTH AFRICA - 45527 0.41 301,413 6.82
41 EGYPT 129,138 0.26 111,841 3.84
45 THAILAND ;20,622 048 118,021 572
51 MALAYSIA 13,059 0.§2 51,708 3.96
55 MOROCCO 10,786 p. m 42,146 3.91
56 NIGERIA 8,663 0; 09 30,127 3.12
59 TUNISIA 9,408 008 29,709 318
B4 KENYA " 6,496 0:06 55,577 8.58

Source: Thompson’s ISI data (March 2008), author’s calculations

Schmoch (2005) examined the number of SCI publications, Nigeria has the second
highest number of SCI publications in Africd (after South Africa). However, in contrast
to South Africa’s performance, Nigeria’s outputs fall below the total outputs of the other
countries in Africa and its publications began-,to decline after 1990.

y i
Figure 3.35. Number of SCI publications of ngerla and other African countries south of
the Sahara, 1980-2004 »
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Source; SCISEARCH (STN), cnmputatmn of Fraunhofer [51
Source: Schmoch (2005, p. 4)
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The country, however, showed consistently higher levels of collaboration with advance
countries than South Africa. But this changed at the turn of the millenium when South
Africa surpassed Nigeria in co-publication rates. However, like South Africa, Nigeria, co-

published with advanced countries less often than many other countries in Africa (see
Figure 3.36).

Figure 3.36. Share of co-pﬁb'lications of Nigeria and other African countries with
advanced countries, 1980-2004

70
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Source: SCISEARCH (ST'N) computahcm of Fraunhofer 151
Source: Schmoch (2005, p. 79

Like most African countries, ih.qluding South Africa, Nigeria shows a strong orientation
to the medical sciences and life sciences (Schmoch 2005). Schmoch indicates that
Nigeria’s publications in the medical sciences nearly reached international average.
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Figure 3.37. Specialisation of Nigeria and other African countries on scientific segments
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Source: Schmoch (2005, p. 5)

Nigeria's specialization in thc lifc scicnces and medical sciences can be seen

3.23 below and Figure 3,37 above.

-

Fleid

. 5apor: Chations CHations per paper

1 CLINICAL MEDICINE
2 AGRICULTURAL sclewces
3 PLANT & ANIMAL SCIENCE ™|
4 MOLECULAR BIOLOGY & GENETICS
5 ENVIRONMENT/ECOLOGY
6 PHARMACOLOGY & TOXIGOLOGY
7 MICROBIOLOGY
& BIOLOGY & BIOCHEMISTRY
o BOCIAL SCIENCES, GENERAL
10 CHEMISTRY ..
11 PSYCHIATRY/PSYCHOLOGY
12 ENGINEERING
13 GEQBECIENCES _
14 IMMUNOLOGY -+ ¢
15 MATERIALS SCIENCE,
16 NEURDSC[ENCE & BEHAVIOR
17 MATHEMATICS
18 SPACE SCIENCE
19 ECONOMICS & BUSINESS
20 MULTIDISCIPLINARY '
ALL FIELDS*

2029
1600
1228
78
638
461

L. 138

945
530
507
127
450
248
54
190
a7
101
41
57
18
9663

7821
3556
3128
2889
1931
1464
1249
1203
1088
1019
846
706
700
586
569
401
316
24
74
30
oy

.85
2.22
2.55
37.04
303
3.18
9.05
127
2.05
2.01
6.66
1.57
2.82
10.85
2.00
8.53
3.13
5.88
1.3
1.67
.12

* Includes data for all papers from ranked and unranked figlds,
Source: Thompson’s IST data (March 2008)

in Table
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Technological achievements

Patents

This section reports Nigeria’s production at the frontier by assessing thc number of
patents issued to Nigeria by the USPTO between 1962 and 2007, Nigeria was granted a
total of 25 utility patents for the 30-year period 1963 to 1992, seven for the eight-year
period 1993 10 2000, and 10 in the six-year period 2001 to 2006. A total of only 42 utility
patents werc granted to the cduniry between 1962 and 2007, Nigeria's patent output was
only about one percent of South Africa’s output in the same period. Nigeria has also not
kept pace with Kenya, which had the second highest number of patents in the sub-
Saharan African region, after SOuth Africa. During the period 1963 to 2000, Nigeria and
Kenya showed similar levels ‘of ‘patent activity, However, Kenya surpassed Nigeria
between 2000 and 2007, tripling the number of patents in this period (28) in comparison
to the prcvious period 1993-2000 (9). Interestingly, Kenya held third position, after
Nigeria, in the sub-Saharan African group fqr the number of scientific publications; but
surpassed Nigeria in patent act|v1ty (see Tablc A3 in the appendix).

Figure 3.38. Humber of pattenta granted by USPTO -
Nigeria and Keriya, 1963-2006

L - -~
-
|

1
1

1963
1965
1967
1969
1971
1973
1975
1977
1979
1981
1983
065 &
1987
1988
1991 |
1993
1995
1997
1999
2001
2003
2005

—+ KENYA 'm— NIGERIA

Data source; USPTQ 2007 . - .

In line with Nigeria's specialisation in Sclentlﬁc publications, the country's patents
during 2001 through to 2005 'show specnallsatmn in the medical and life sciences, It also
had patents in mining and information technology.
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Clans Class Title . 2001 2002 2003 2004 2005 Total

128 Surgery (includes Class 600) 0 2 2 1 o] g
424 Drug, Bip-Affacting and Body Treating Compaositions {includes Class 514) 0 1 1 Q 0 2
166 Walls (shafts or deep borings in the earth, e.g., for oil and gaa) 0 1] 1 1] 0 1
706 DP: Arificial Intelligance (Data Frocessing) Q 1 0 0 0 1
800 Multisetular Living Qrganisms and Unmiodified Parts Thereof and Related Processes 1 0 Q 0 0 1
ALL  ALL CLASSES i ‘ 1 4 4 1 8 10

Data source: USPTO 2007

L BN

Royalty and licence fees

In 2005, Nigeria’s royalty and licence fees paymcm;s accounted for 3.56 percent of the
total for sub-Saharan Africa, and 20.21 pcrcent of the total for low income countries. The
total pdyment for sub- Sdhdl‘dﬂ ‘Africa was more than five times greater than the payments
for low income countries in 2005. Royalty and licence fees receipts and payments over
time could not be reported as this data was unavailable for Nigeria. Royalty and licence
fees payments presents a means by which knowledge is transferred from more advanced
countries to Nigeria. :

1995 ' 2000 2005

Numbaf.‘ ‘;\:::: : N'umber :v': :: Number :; '::
Payments Current USS (%) JCurrent USS (%) Current US3% (%)
Waorld 52.459,5356;306 10000° €3,076,870,656 100.00 134,689,072,994 100.00
Low income 125385436 024 . 438945462 053 224,011,892 017
Sub-Saharan Africa 334;&6';9.65 0.84 417,038,411 050  1,272,120,553  0.94
Nigeria oo 000 - . 45,264,104 0.03
Uganda 0 000 - 0 0.00 1,463,500  0.00
Raceipts R .
World 53,088,334,021 100,00 79,362,690,241 100,00 123,690,029,182 100.00
Low income 14,917,743 o.q_ﬁ. . 95917676  0.12 46,940,539  0.04
Sub-Saharan Africa 60,373:856 0,11 93,103,839  0.12 141,232,915 0.11
Nigeria 0 0&0 - . . . "
Uganda © 0 000 0 000 7423808 001

Data source: World Bank database online 2007
In sum, this section shows that Nigeria has not shown much progress in transferring

knowledge into the generation of new technologies. Nigeria however, also lags behind in
scientific output, but performs. better on scientific output than patent activity. The country
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also seems to be stagnating, smce the tumn of the millenium, when its comparators are
making immense 1mprovement in their sciéntific and technological performance. As
Schmoch (2005, p. 10) stateg, Nigeria is in principle, “...sufficiently large to initiatc a
self-dependent knowledge-based development. But for this purpose an enormous re-
orientation of public policy would be necessary.”

The following section focuses on Uganda’s performance on the various indicators of the
four pillars considered critical for catch-up in the knowledge economy,
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Disaggregéﬁng performance in U g a.n d a.
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4. Disaggregating' Performance in Uganda

Uganda: The Socio-Economic Context

Uganda is a landlocked country in East Africa, bordered by Sudan, Kenya, Tanzania,
Rwanda and the Democratic Republic of Congo (Uganda UNGASS repart 2007),

Uganda is one of the smallest countries in Africa with a population of 28.82 million in
2005, a population size accounting for about 3.88 percent of sub-Saharan Africa, 1.22
percent of the total for low income economies and less than one percent (0.45%) of the
world population, The country’s population ig growing faster than most countries in the
world, and growth is higher than the average growth in sub-Saharan Africa. In 2005,
Uganda had a growth ratc of 3.52 percent, a slight increase in comparison to its annual
growth reported in 1996 (3.02%). Uganda’s utban population is also growing much faster
than that of most countries south of the Sahara that is, 4.31% in comparison to sub-
Sahara’s 3,64% annual growth, The ma_]onty.‘,of the country’s population still, however,
lives in rural conditions with Only 12.60 pergent of the population being urban. Uganda
also has a lower percentage of the population: fallmg n the 15 to 64 year-age-group, with
47.09 percentage of the pc)pulamoh in this age group in comparison to the world average
of 64.48 percent. w ;

A e T

Rjd 008"
. : Uganda s Lowincomse §uh-$nharan Africa World

Indicators e 1998 2005 1988 2005 __1958 2005 1996 2005
Population (total in millions) ... 2163 28.3% 1981.13 2352.43 b8 77 74306 5747.02 64317.68
Population growlh (annual %) SR Y 5.52 242 1.79 2.63 2.25 1.41 1,18
Population ages 15-64 (% total pop.) .oi 4782 47.049 56.67 58.28 5212 93.3% 62.11 64.48
Rural population (% of total pap.) © . 8R.22 B7:40 72.82 T0.04 g2.03 64.77 5478 51.23
Urban population (% of total pop.) ST 11,78 12.60 27.18 2096 30.97 35.23 45.24 4877
Urban population growth (% annuat) - 1 /1] 4,31, 3.25 2.83 4,22 364 227 204
Life expectancy at hirth (total yearsy -\ - 42,66 49,95 57.69 53.88 46.91 46.65 66.28 87.58
Life axpectancy at bitth (female vearsy* . % . 43.06 L5084 5844 59,73 43.20 47.25 68.26 69.61

Mote: * data for 1997 and 2005 as datd wus not avai[s’tbie‘ for 1996,

CN

Data source: Word Bank online database 2007_';

Lite expectancy at birth was -a low of around 50 years for the total population (and
females) in 2005, which is higher than the c¢untry’s averages in 1996 (around 43 years)
and that of sub-Saharan Africd (around 47 years). The country’s life expectancy is,
however, lower than that for low income economies (almost 60 years) and much lower
than the world averages of almost 70 years,-This low life expectancy is shown in the
country's poor performance on the Human Dévelopment Index (HDI) in 2005. Uganda is
the second last country, above Gambia, fallifig in the category of countries of medium
human development and is ranked at 154 out’of the 177 countries included in the Human
Development Report 2007/82The HDI is a-composite of three sub-indexes (Uganda’s
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scores are reported in parenthems) llfL. expectangy index. (0.412), education index
(0.655), and the GDP index (0.447),

Figure 4.1. HOI iin Uganda an_;l:l salacted countries, 2005

Kenya
Tanzania

Nigerla

. E

Uganda

044 045 '.0'.46 047 . 048 049 0.5 0.51 02 053

Data source: U'N.D'P, Human Development Report 2007/8

Figure 4.2. HDI In Uganda and Selected Developing Countrias
. 2005
0.600
0.580
0.500 —— Upnda
—&— Nigeria
D50 e oo gt —b— TEzig
- KaNYya
0.400
0.350
1985 1990 1995 2000 2005

Data source: UNDP, Human Development Report 2007/8
As depicted in Figure 4.1 and Figure 4.2 above, according to the Human Development
Report 2007/8, in 2005, Uganda achieved higher levels of human development than some
of the other low income economies in the region, including Nigeria and Tanzania. The
country showed much improvement in the period 1985 to 2005 (0.420 and 0.505 in 1985
and 2005 respectively) and surpassed Nigeria and Tanzania in human development, and
is likely to surpass Kenya that has shown a downward trend after 1990.
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Uganda’s low lifc expectancy is affected by the high prevalence of HIV and tuberculosis
in the country. The prevalence of HIV amongpeople aged 15 to 49 years and tuberculosis
in 2005 was higher than many countries in sub-Saharan Africa, and considcrable higher
than prevalence in low income economies and the world. Uganda is one of the top 20
countries in sub-Saharan Africa with regard to high prevalence of HIV and the number of

people living with HIV/AIDS at the end of 2005 (The Henry J. Kaiser Family Foundation
2007). _

Table 4.2, HIV Prevalence between ages 15-59 years by age and sex (2004/5)

14.0 5
12.0 - ‘
10.0 -
$.0 -
6.6 -
10
20
0.0 4

Picvalence

15.13 024 2821 30 3339 4044 45400 30 55-59
. ‘ Age Group
[—#—Tomer —8— 3t —6— Touz' |

Source: UNGASS Country Progress Report, Uganda 2007 (p. 12)

The country is working with inlernational development agencies (such as the UN) to
reduce HIV prevalence and reports progress in combating the spread of the pandemic, A
national report, UNGASS Country Progress Report for Uganda 2007, shows lower
prevalence in the age group 15.to 24 years in the period 2004 to 2005, which the report
states is suggestwc of a decline in the incidence of new infections. Prevalence of HIV in
Uganda is not as high as some sub-Saharan countries such as South Africa which had a
prevalence rate as high as 18.8 percent in 2003,
Poverty levels in Uganda

Data on the percentage of tht‘. total popu]atlon living on less than one and two dollars a
day was not available and thus the country’s poverty levels in relation to its comparators
could not be assessed. Poverty at the national poverty line is reported in Table 4.3 below
for 2000 and 2003, The sharé &l the pupula*tlon living at the national poverty line was
about four percent higher in 20(’93 than Jl was in 2000. The country has a high level of
inequality as indicated by its Gl'NI index of 45 71in 2002,
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Ugalida Low & Middie Income KSub-Saharan Africa

indicators Yeur  %/Value Year Ya/Value Year %(Value
GINI index - 2002 487

Poverty headcount ratio at 31 a day (FPF) i. 1998 2265695101 1996 47,72
(% of population) ) v 2002 2013314333 2012 42.63
Poverty headeount ratio at 52 a day (PPP) . " 1996 £5.52057431 1996 76042
{%a of population) - . .‘.l - 2002 50.68845616 2002 73.81
Paverty headeount ratio at national poverty line . won 338

(% af population) - 001 377

Paverty headeount ratio at rural poverty fine 2000 34

{% of rural populition) L 2003 417

Poverty headeount ratio at urbun poverty line 2000 ', 9.6

(% of urban population} : 2003 122

Data source; World Bank online database 2007

The country however reportéd a lower prevalence of undermnourishment in 2004 than the
average for low income economies and sub-Saharan Africa; but still higher than the
world average (see Table 4.4 below). Prevalence of undernourishment in Uganda was
however 10 percent higher than that in Nigeria (9%) in 2004,

Health Expenditure Physicipny Births pttended hy Prevalence of HIY Tuberculosh
Total Per capits {per |, 000 peaple) skilied health staff undernourish t P I Prevalence

(% GOP) (PPRUSY] ! N (% of total) {% of tatal popylation} (% aged 15:49) {per 100,000 people)
Cuuniry/Regivns 2000 004 W 2004 Year - Humber Yenar % 145497 2004 2005 1595 2008
Upanda G 146 G 1RaT 2004 0.08 2001 san 2.0 19.0 t.d RIEEY RN
L.ow ingome countries 4.1 4.7 6.5 223 2004 0.47 . 2005 ang 253 3 L7 195.0 R
Sub-Saharan Africa 59 ] w3 4500 " ' 2003 44.7 300 0.0 5% pdl.4 Mi4
World 9.3 10.1 4778 633.8 " 199% . 1.60 W05 619 4.7 139 0 128.7 136.4

Data source: World Bank online dﬁtabasé 2007

In 2004, Uganda spent only 7.6 percent of its GDP on health, that is, 19.0 US dollars per
capita. Expenditurc in 2004 was 10 percent-more than that spent in 2000, Although this
expenditure is higher than the average for low income economies (4.7%) and sub-
Saharan Africa (6.3%), its expenditure on health per capita was lower than these
comparators (23.8 and 45.0 US$ per capita). Uganda’s expenditure (share of GDF) was
also 2.5 percent lower than the world average:

In 2003, it did not reach the Ievel of one physician per 1,000 people and only 39 percent
of the total number of births were feported to have been attended by skilled staff. The low
number of physicians may have ‘been affected by ‘brain drain’. Bhargava and Docquier
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(2007) reported a total stock of 375 Ugandan physwmns living abroad in 2003, increasing
to 402 in 2004, And accordmg to Clemens and Pettersson (2006 cited in the World
Bank’s Migration and Remillances chtbookf 2007), 1,122 or 10.2 percent of the nurses
trained in the country were living abroad in 2000. -

The indicators ruportod above show that Uganda, which accounts for only 3,88 percent of
the population in sub-Saharan’ Africa, shows a trend of improvement in overall human
development surpassing some other low income Afirican countries. The country,
however, has much to lmprove with regard to combating the prevalence of
communicative diseases and poverty.

Pillar 1: An economic élimate conducive to the exposure to, and use
and creation of knowledge technologies...

The macro-economic environment

Uganda is one of the 50 least developed countries in the world. That being said, Uganda
is also one of the most economically successful countries in East Africa with relatively
low inflation and relatively h-igh'economic growth (African Economic Outlook 2007).
Uganda, together with Tanzania, Kenya, Burundi and Rwanda formed the East African
Community (EAC). The EAC is working towards establishing a single currency for East
Africa by December 2009 (Afri¢an Economic Qutlook 2007). In 2006, Uganda accounted
tor 10 percent of the total nominal GDP for East Africa, 1.44 percent of sub-Saharan
Africa and 4,59 percent of the total for the least developed countries in Africa and Haiti
(see Table A4 in the appendix). Uganda's GDP is however negligible in relation to the
total for Africa (see Figure 4.3 below).

Figure 4.3 GDI-?,-I:PS Dollars at éuirent prices in millions, Uganda,
sub-Sgharan Africa and Africa, 1990-2006
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Dam source: UNC T AD Handbook ot Statlstlcs 2007 thne
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Uganda had a lower average 'a'nnual growth in GDP in the period 2000 1o 2005 (5.84%)
than it had in the period 1995 to 2000 (6. 75%) The lower levels of economic growth in
recent years may be a result of the decline in agncultural production due to drouf,ht
Uganda achicved its hlghcst annual growth rate in recent years, 6.50 percent, in 2003,
Uganda sustained economic growth above 5.5. percent since 2003 and almost reached the
target of seven percent annual growth in GDP required to achieve the millennium goal of
halving poverty levels by 2015, Tlig African Economic Qutlook 2007 atiributes Uganda’s
sound economic performance to sound macio-economic management and pro-market
reforms, which are supported by ‘the large inflows of official development assistance
(ODA). Figure 4.4 below I]ILHtl‘atEb Ugmda s strong GDP growth trend between 1989
and 2007, L

Figured.4 GDP per capita, annual average growth rates, Uganda and
selected reglons, 1996-2006

5.00
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3.00
. 2.00

0.00 C ‘
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—— World -MI-Sub Sahamn Aftiea +Uganda il Leas | developed countrics

Data source: U"NCTAD l—landbook of StdtlSllCS 2007 onlme

Although Uganda shows prqn-nsmg economic growth rates, including growth GDP per
capita, its nominal GDP per cgpita has remained below the averages for sub-Saharan
Alrica and the least developed countries over the 16-year period, 1990 to 2006.

Uganda showed the hu,hest growth rates between 2002 and 2007. The country’s growth
has however not kept pace wu;h Lh'b spectacular growth rates achieved in some other least
developed countries, L

il
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Indicators 1995 2000 2005 2007 2008
GDP, constant prices (billion, national currency) 6,573.11 893220 11477922 1319111 14,045.36

GDP, current prices (billion, US $ 5582 5.91 8.734 11,141 12.241
GDP, constant prices {annual % change) 11.3 53 6.7 6.2 8.5
GDP per capita, current prices (USH) ' 267175 243123 303.088 360220  362.018
GDP based on PPP (% share of world total) -0.06 0.067 0.073 0.074 0.075
Gross National Savings ( % GDP) . o . . . .
Current Account Balance (% GDP) -~ 1.3 71 2.1 -2.4 -6.3
Inflation, average consumer prices (»é hr‘i..‘%'chang = 6.8 58 g 7.5 5.1

Data source: IMF World Economic Qutlook Database October 2007

4
cowt

Table 4.4 presents selected rﬁéc:ro'-economié indicators, including forecast data for 2007
and 2008, provided by thé Intermational Monetary Fund (IMF) (therc are slight
discrepancics between the IMF data and that provided by UNCTAD reported above). It is
forecast that Uganda’s annual growth in GDP will remain strong. Uganda's current
account deficit is however expected to widen in 2008, and inflation is expected to
decrease. ' T
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Openness: Trade

The total value of Uganda’s cxports and 1mports in 2006 was nearly six and five times the
value in 1990, respectively. In 2006, Uganda’s total exports accounted for less than one
percent (0.6%) of the total exports in sub-Saharan Africa, whereas its imports accounted
for 1.44 percent, The share of Uganda’s exports and imports of sub-Saharan Africa’s in
2006 increased from its share in 1990 (0.22% and 0.64% respectively). According to the
African Economic Qutlook (2007 p. 5337), *Uganda continues to depend largely on a few
agricultural exports, especially coffee, fish, tea and cotton, and thus remains vulnerable to
external shocks to terms of trade.”

: 1990, 2000 2002 2005 2006
World r
Gross Mational Income L 22, 64’4 Bgﬁ 31,874,724 32,813,530 44 664,187 48.290.61_2
Gross capital formation A 5, 233 9-19 - T.119,261 6,832,953 9,856,231 10,968,066
Gross Fixed capital formation 4 5,038, 329 . 8904770 6739880  9TiS7ER 10,726,170
Exports of goods and services ;' 4.416.844‘ ©OBOM8,563 8,137,642 12024248 14,936,923
imports of goods and services T AAT32E. T0O7B7A4 B807TRB063  12,80,579 14,699,058
Sub-Saharan Africa . : i
Gross National Income ' . 3 1,479‘&_ 340,587 332,354 601,947 671.573
Gross capital formation o 5'1.815'“ 56,576 53,586 114,467 132,571
Gross Fixed capital farmation o 52474 53,985 53,610 110,287 130,174
Exports of goods and services oL 114,938 124,120 108,943 210,626 249,046
Imports of goods and services . 101 ,3‘99 101,998 107,858 199,666 231,115
Sub-Saharan Africa axcluding South Africa .
Gross Mational Income . ] 203.733'( 210,883 224 268 354 B4Z 429,938
Gross capital formation o 31,951 34431 35,784 70,293 86,099
Gross Fixed ¢apital formation : 31,029 33,862 368,951 69,020 §5,200
Exports of goods and services o 87.790; 87,086 72,365 144,106 179,553
Imports of goods and services BO383 68891 75542 131,116 154,004
Uganda : : “
Gross National Income - . 3,587, 5,507 5911 9,014 8,702
Gross capital formation .; . gar " 1,086 1,237 2,187 2,565
Gross Fixed capital formation Tt 5371;;_ 1,061 1,214 2158 2,532
Exports of goods and services o . 251_‘ - 614 701 1,293 1,400
Imports of goods and services T . 645 1,353 1,593 2,771 3,325
Low-income countries > ' '
Gross Mational Incorme ’ 1.238.95614 2313766 2.666,930 4115327 4811485
Gross capital formation Do 3626080 671306 B19426 1452589 1.723,089
Gross Fixed capital formation Lo 2781337 637.766 781,825  1,393868  1.68530
Expotts of goods and services 260,507 602,706 678,362 1,386,600 1,764,701
Imports of goods and services , 242,982 548,200 §51,019  1,303304 1,600,734

Data source: UNCTAD Handbook of Statistics 2007 online
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The country’s average annual-growth in merchiandise exports for the period 2000 to 2005 .
decreased by one percent in comparison to the previous period, 1990 to 2000; and its b
merchandise imports decreased by a high 15.5 percent. Uganda accounted for less than
one percent of the total merchandise exports in sub-Saharan Africa in 1990 and 2006 with
the country’s share in 1990 doubling in 20062(0.23% and 0.46% respectively). Uganda’s
share in the total merchandise exports by the least developed countries in Africa and Haiti :
in 1990 and 2006 was greater (0.95% and 1.42% respectively) than its share of the total
merchandise exports in sub-Saharan Africa.. 1

iy

Annual avg. growth rate 1900 2000 2002 2006 2006
Exports 1990-2000  2000-200% " value % O Valus Y Value % Value % Valus %
Weord 5.8 'f13 3478 571 100.0':”.3 444 108 100,00 & 472 603 100.00 10 440 780 100,00 11 982 832 100,00
Devaloping ecanomiss 8.0 131 B4zes3 2423 2044500 3173 2052444 3171 3TBOSIE 3542 4408051 3670
Africa 3.3 '16.3 106 903 S.UB‘ 147 173 228 146432 226 208028 285 33280 278
Sub-Saharan Africg 4.0 1_(5.2' BB 32 1.913- 54 867 1.47 06 580 1.48 180 089 1.83 212937 1.78
Sub-Saharan Africa T ,
(excludlng South Africg 4.8 176 42 744 1.23 64 B84 1.01 ag A%6 1.03 130 284 1.23 189 767 1.33
Low ingeme 1.3 19.8 181985 523 H18033 8.05 582467 915 1214842 1164 1507576 1258
Liganda 154 - 144 ' 1452 0.00. 460 0.01 443 0.01 263 0.01 a0 0.01
imporns
World 6.7 11.2 3590162 100,00 . 6642126 100.00 6640572 1000010712 215 100,00 12 203 386 100.00
[Developing econormias B.5 ‘1'3.3 JBOOOS1T 22,20-1004 335 2867 191N 101 28,78 33500568 31.36 39154071 3209
Africa 4.4 1.4.3: 97 Q37 2.7¢ 130973 t1.897 142179 214 246831 2.3 278 432 2.28
Sub-Saharan Africa 57 15.?;:' © 82704 147’ 83 581 1.26 B1 354 1.38 165 685 1.55 188 930 1588
Sut-Sanaran Africa o
wexcluding South Africe 55 14,1 34 305 0.96 53088 .81 62 087 0.93 103 360 (195 118 745 0.98
L.0W income 8.7 213 177 206 494, 468373 7.02 549900 8,28 1143944 1088 1343820 1101
Uganda 21.0 55 .- 288 0.01 1538 002 1111 0.02 1805 002 2 504 p.02

Pata source: UNCTAD Handl_a_‘ook of Statistics 2007 online

Uganda's share of the total serviees exports by the least developed countries in Africa
and Haiti in 1991 and 2006 was considerably higher than its share in sub-Saharan Africa:
0.71 percent and 5.37 percent respectively injcomparison to its share of 0.19 percent and
1.30 percent in sub-Saharan Africa. Uganda’s total services exporls increased
dramatically in 2006 in comparison to 1991 with its total services exports in 1991
representing 4.49 percent of its services exports in 2006 (see Table 4.8 below).
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1990 2000 2002 2005 2008
Exports Valua Y Valua % Valug % Valug % Valug %
World 830805 1000 1,529,340 1000 1,640,038 1000 2494520 1000 2735658 100.0
Developing econgmies 154,347 186 353,258 231 366,925 22.4 593,426 23.8 669,748 245
Africa 21,474 2.6 32,910 2.2 36,149 2.2 59,931 24 65,203 24
Sub-Saharan Afriga 11,192 13 16,207 1.1 18,195 11 30,981 1.2 33,346 1.2
Sub-Saharan Africa BT '
{excluding South Afrlca) 7,785 “og 11,161 07 13,210 08 19,824 0.8 21,713 0.8
Low income 32533 .39  B3G4z - 55 92725 87 17903 72 210099 77
Uganda ] . 213 0.0 225 0.0 508 0.0 463 0.0
Imports -
World 860,477 "100.00- 1518794 100.0 1624975 1000 2404156 1000 2616583 1000
Developing economies 184,114, 21.40° 397,846 262 414,326 255 641,835 267 718693 275
Africa 20,960'4. 348" 39,866 26 44,051 27 74407 31 82,153 3.1
Sub-Saharan Africa 21,176 246° 26,836 1.8 30503 19 §3241 22 59074 23
Sub-Saharan Africa . ’ .
(exgluding South Africa) 17438 © 203 21,114 14 24,995 15 41,087 1.7 44,991 1.7
Low Incoma 39.377 458 106,885 7.0 125,102 7.7 207,430 8.6 239197 9.1
Uganda 195 0.02 459 Q.0 558 0.0 300 0.0 972 0.0

Data source: UNCTAD Handbook of Statistics 2007 online

In 1990 and 2006, the largest share of Uganda’s exports to developed countries went to
Europe with this share decreasing by 24.6 percent in 2005 from 1990, and the exports to
USA and Japan increasing by 4 percent and 2.5 percent respectively. The share of total
exports sent to developed countries declined by about 33 percent in 2005 (57.4%) in
comparison 1o 1990 (90.5%): The largest share of Uganda’s imports, in 2005, came from
Europe, USA and Japan with sharés of imports to these countries decreasing by 16.7, 0.8
and 0.6 percent respectively from shares in 1990, The share of total imports to developed
countries declined by 19.1 percent in 2005 in comparison to 1990.

Figure 4.5. Destination of exports to
developed countries - Uganda, 2005

w Eurppe W USA ® Japan " Other ‘

Data source: UNCTAD Handbook of Statistics 2007 online
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Figura 4.8 Origin of imports from

o :"' daveloped countries - Uganda, 2005

m Europe wUSA mJapan w Other
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And the largest share of exports 1o the developing world went to Africa, with this share
increasing by 12.8 percent in 2005 (19.7%) from its share in 1990 (6.9%); and exports to
Eastern and Southern and South-Eastern Asia increased by 7.4 percent. The share of the
total exports to developing countries increased by 24.6 percent in 2005 in comparison to
1990. In 2005, most of Uganda’s imports came from Attica and imports from this region
in¢reased by 4,5 percent in comparison to 1990, Imports from Eastern and Southem and
South-Eastern Asia increased by 4.7 petcent. Uganda’s imports from developing
countries increased by 18 percent in 2005 in comparison to 1990. In 2005, most of
Uganda’s imports came from devclopmg countries (67.6%) and most of its exports went
. to developed countries (57.4%). -

Figure 4.7 Dastlnatlon uf, axpuﬂa to dovaloplng countrles
Ugar_\dar;o%

m Africa  m America & Bastarn, Soulharn and South-Eastern Asia = Western Asla

Data source: UNC-_TAD Handbook of Statistics 2007 online

Figure 4.8. Drlgln of Imports frorn developlng
countries - Uganda, 2005

w Aftica
m Amearlca
w Eastern, Southerm and

South-Eastemn Asia
u Wastam Asia

Daté Sohrcé: UNClAD Handlﬁt‘)ok of Statistics 2007 online
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Uganda’s industrial performance

Table 4.9 shows the country 8. pcrtormance of manufacturing value added. Uganda’s
MVA is low in comparison to most other developing economies. In 2005, the country’s
MVA per capita (US$ 31) wag similar to sub-Saharan Africa, but considerably lower than
the average for developing countries (US$ 455). In 2005, 5.2 percent of Uganda’s exports
were machinery and transport equipment, up from a low 1.2 percent in 1995; and 2.4
percent were chemicals, up from 1,0 percent in 1995, And more than a quarter (26.2%) of
its imports were machinery and transport equipment in 2005, down from 34.8 percent in :
1995 (UNCTAD Handbook of Statistics 2006-07). B

Indicator -——]Year/Period . Uganda | Sub- §aharan Africa Developing countries _El
MVA, average annual reat growth rate -| _ 1995-2000 13.2 3.2 4 i
(in %) "V 2000-2005 4.8 3.6 .
Non-manufacturing GDP average ; 1995-2000 + 5.8 3.6 3.8
annual real growth rate (in %) a - 2000-2005 5.8 4.4 4.6
. 1995 . 18 29 268
. 2000 . 28 30 326
MVA per capita, in constant 1995 US$ 2008 . K]l 32 455
1995 - 6.2 9.2 71
MVA as percentage of GDP at constam . 2000 . 8.4 : 9 22.49

1985 prices ) - 2005 ., 8 5.8 238

.

~ et

Data source; UNIDO 2007

Figures 4.9 to 4.14 below present trade by sector for Uganda and its comparators. Uganda
has a trade structure more similar to, that of the sub-Saharan African region. The
country s agricultural sector (as a share of 'GDP) is slightly larger than the agriculture
sector in sub-Saharan Africa, hut slightly smaller than the African region as a whole.
Uganda’s industry is also smaller than that of many other sub-African and low-income
countries. The agricultural sector in Uganda showed a gradual decline, whereas its
industry and services sectors-increased between 1989 and 2007. This seems to be the
global trend followed by many low mcome countrics, but not so much by African
countries, AL
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Flgure 4.9. Total valus added by soctor Uganda, Figure 4.10, Total value added by sector-Africa, 1990-
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Figure 4.11. Total value added by segtor -.'Sub- Figura 412 Total value added by sector - Sub-
Saharan Africa, 19902008 * - Saharan Africa excluding South Africa, 1900-2008
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Data source: UNCTAD Handbdéklﬂf Statlstxcs 2007 online

Figure 4.15. GDP by Sector (5/};') - Uganda,QQOS

Figure 2 - GDP by Sector in 2005/06 (percontage)
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' Agticultyre
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Source: Alhors' esllmalés based on local Authoritles data
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The figure above, which preseﬁ'nts a breakdown of the economy in 2005, further illustrates
that although the agriculture séctor in Uganda declined by 20 percent between 1989 and
2007 (from 52.8 percent in 1990 to 32,2 percent in 2006), the Ugandan economy is still
very much dominated by agriculture (UNCTAD 2006-7). The African Economic Outlook
(2007) provides a list of constraints to the Ugandan agriculture sector: Heavy
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concentration on low-value crops, limited processing of raw produce, limited access to
support services (e.g. crop and veterinary extension services and food processing
technology), inadequate infrastructure (e.g.. transport, electricity and water), lack of
market information, and high local taxes. In 2005, the second largest sector in the
Ugandan economy was the services sector, which is dominated by wholesale and retail
trade. o

Uganda’s total external debt in 2005 was 1;25 times larger than the absolute value in
1995, increasing its share in the total exterhal debt in sub-Saharan Africa from 1.52
percent in 1995 to 2.08 percent in 2005 (seé Table 4.10), Figure 4.16 below, however,
shows that the country’s stock of external debt as a share of its GDP actually shows a
downward trend in recent years. R

S |ﬂ i

Uganda Sub-Saharan Alrica
Indicators: 1985 2000 2002 2005 1985 2000 2002 200%
Aid (% of GNI) 14.62 14,13 1245 14,00 6.08 4.02 .71 .54
Aid per capita (current US Dallars) 39.86 33.61 v 2733 41.58 32,02 19.90 27.2% 43.90
Officlal development agslgtance and ' .
offictal ald {(curment LIS Daollars) {'D0( 832,870 817,090 708,650 1,198,040 1B, 715950 13,194,050 18,924,730 32,620,150
Aid % of world average ©o1.34 . a1 # 1.06 1.13 27.78 2204 28.34 30.67
External debt, total e o
(DOD, current US Dollars) 3,583,122 3,498,126 3,993.316 4,462,552 235,283,374 211,212,562 21870484 214,340,699

Data source: World Bank online _databasé'_ 2007

Figure 4.16. Stock of total external debi (%-bf GDP) and debt service (% of exports of
goods and services) in Ugand_é,'2000-2008 '

Figure 3 - Stock of Total External Debt
and Deht Service (pacantage of axparts of

Srch: IMF
Totngsstebe o wegf 0 1SN0 THRASS

Source: African Economic Outlook (2007, p. 538)
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The African Economic Qutlook (2007) indicates that Uganda’s debt burden has been
gased by the Heavily Indebted Poor Country (HIPC) initiative and the Multilateral Debt
Relief Initiative (MDRI). The MDRI cancelled 100 percent of the country’s debt owed to
the African Development Bank, the IME and the World Bank.

Uganda’s olficial development aid (ODA) ds a share of GNI has remained more than
double that of sub-Saharan Africa in the period 1994 and 2006 (see Table 4.10 above). In
2005, Uganda’s ODA accounted for 3.67 pergent of the total QDA in sub-Saharan Africa,
down from its share of 6.19 percent in 2000:.Uganda’s share of the world average ODA
was more than one percent in 1995, 2000, 2002 and 2005; which is higher than South
Africa and Nigeria's share of the world avérage in all years except 2005 when Nigeria
had a surge in ODA, Uganda shows much dependence on external aid for development.

Openness: FDI flows

Uganda’s FDI inward flow’ is neghglble in comparison to that of South Africa and
Nigeria. As illustrated in Figurc.4.17 below, Uganda shows a gradual increase in inward
FDI in recent years, whereas:Nigeria showed a surge in FDI and South Africa’s FDI
inward flows have fluctuated jn fécent years,

Figure 4.17. FDI (inwar8), current (US$) - South Africa, |
Nigeria and. Uganda, 1990-2006 '

700000 ..

5000.00

4Q00.00

3000.00

2000.00

1000.00
0.00

-1000.00 ¢ ol |
&@@@@@@@@@““&#@ﬁﬁ

— ngena —— nganda et South Africa

Data source: UNCTAD, World‘ Investment Report 2007 online

In 2006, Uganda was the scvc:hﬂ_i largest recipient of FDI of the least developed countries
(see Figure 4.18) with FDI inflows less than 10 percent of Sudan’s total for 2006, the top
recipient in the LDC group (UINCTAD World Investment Report 2007). A]though FDI
flows into Uganda increased in recent yearsy its FDI inflows arc low in comparison to
other ¢ountries in East Africa and other LDCS as illustrated in Figure 4.18. Obwona
(2001) indicates that Uganda is not as attractwe for FDI as some of the other countries in
the region. For example, Uganda is a landlocked country, which presents difficulties in
transporting imported raw materials and fuel and thus costs are higher in comparison to
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Kenya and Tanzania. Other factors include poor infrastructure, expensive and unreliable
utility services, adverse labour conditions (low productivity with high wage demand), and
access to export markets is difficult (Obwona 2001). The Ugandan government is
however committed to providing policy and incentives for attracting FDI inflows (see
Obwona (2001) for a detailed report on ﬂle government’s efforts to increase FDI
inflows).

Figure 4.18. Ten major recipients of FDI; African
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Data source: UNC TAD World Tnvestment Report 2007 online

In 2006, Uganda was one of'the 13 countmaa in Africa with FDI inflows in the region of
0.2 and 0.4 billion dollars (see, Table 4.11). FDI inflows in Uganda increased by 19
percent; which was partly diie to investments from Australia in the oil industry, and
investments from Egypt, India, Kenya, South Aftica and the U.S. in services and
agroprocessing (UNCTAD World‘lnvestment 'Repurt 2007).

Table 4,11, Africa - dlStl‘lbuthl'-l of FDI ﬂows among economies, by range, 2006

Range . Infiows ' Cutfows
Dver 3.0 bilion Egypt. Nigeria. Sudan and Turmia . Sauth Afnea i
“““““““ - i
52-2 @ pilkon Maorogng :
- g i
%17 3 bitkon Alge-ia. Lisyan Aran Jamanstys and Equatonal Guinea :
[
e

£0.9- 3.2 bwlion Chad . "

Ghana, United Republic of Tepzania, Edvwepia. Zimbis, Congo.
0 2.8 .4 bilior Namiba, Cameraon, Yganda, Burandi, Bmxwana Gabon. Moroooo, Liberia and Migera
Cote o bwoire and \.mdagncar

Mal, Demaseratic Repubhc n&':he Congo. Mozambique, Seychelles, Egypt, Libyan Arab Jamahwiya, Angola, Aigeria. Tunisia.
Cape Vards, Bibsut. Gumed, Mauritius, Somalia, Gambia, Banin,  Kenys, Botswana, Maurtius, Swdan, Seychelles, Senagal.

Less than 501 Sanegal, Lesotho, Togo, kenya. Sierra Leane, Guines-Bissau, Congo, Sierra Leone, Swaziland, Niger, Maliawi, Mafi,
billign Zirmbabwe, Swanland. Malawi. Burkina Fasa, Central Afrivan Mozambique, Cape Verde, Zimbabwe, United Republic of
Republic, Niger. Rwanda. Exitrea, Comores, S5 Tomé and Tanzania. Benin, Burkina Faso, GuirmaBisaau,
Frnope, Mauritania, Livena, South Africa and Angels Chte d {voire. Namibia. Togn and Gabon

Saurce: UNCTAD, FRITNE database (wwyaunctad.ar\g!fdimﬁatics)pnd anney tabie B.1.
3 Countres are LEed actordmy 16 she magn-ude of FOL. '
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Source: UNCTAD, World Investment Re.purtf:ﬁOD? {(p.37)
Uganda's FDI inflows in 2006 accounted fot 17.16 percent of the FDI inflows in East
Africa, 0.86 percent of the total for Africa anda negligible 0,08 percent of the developing
world, FDI inflows in the country as a share-of that in East Africa increased by nearly
two percent in 2006 in comparison to 2003 when it accounted for 15.42 percent of the
total in East Africa. ' :

FDI inflows, in Uganda, as a-share gross fixed capital formation increased at an average
annual rate of 8.4 percent in the period 1990 to 2000, and the share in 2004 increased by
2.1 percent in 2006.

FDI flows

-FPI flows (% gross fixed capital formation)
18980-2000 2003 2004 + ' 2005 2008 1990-2000 2004 2005 2008
Country/reglon Annual Avg. ‘ Annual Avg.
Uganda _l-" -
Inward ¥4 ] 202 222 P 257 an7 B4 12.2 12,7 14,3
Cutward ’ "
Angola , ) . PR
Inward goz 3505 1448 %.1303  .1140 a2z 80.4 - 40.1 -333
Outward 24 T 219 93 2 6.8 27
Kenys L o ) ‘
Inward 29 "62 wib © 2 5 1.5 18 0.5 1.3
Dutward 3 2 . 10 24 0.2 0.3 0.6
East Africa ) L
Inwardl ase T 1310 1318 . 1205 1789 59 1.4 82 1.5
Chntward 21 2 44 B85 42 07 1.1 1.2 0.5
Africa i .
Inward 6903  -.18677 18018 ¢ 20648 35544 73 12.6 17.8 19.6
Qutward 1917 1206 2080 ., 2272 8186 22 1.7 16 51
Developing economiss - ' .
Inward 130 722 176 680 283 030 314 316 375 070 9.3 129 12.8 138
Qutward 52836 - d5 372 117338 . 115880 174 389 a8 55 47 6.4
World ) B -
Inward 495 380 5G4 D78 742143 845785 1305 B&2 7.8 8.5 10.4 1286
Outward 492 622 560 087 877 .301 ©OB3TI194 115780 7.8 10.1 g2 11.8

Source: UNCTAD, World Investment Report 2007

During the period 1990 to 2006, Uganda’s cross-border sales accounted for a sixth of the
sales in East Africa and the miajority (9] 91%) of the cross-border purchases.

127




K'Y
"

Table 4.13. South Africa — (.’Eré_és-bc)rde,'r mérger and acquisition overview (millions

of
dollars), 1990-2005
A L L
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Er L H | . -
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Ay EST 17 L85 T MA T8 12 % 0N
Cotrrita3ado iamisToirh 27T 127 AT LR X a2y [ gl ] 254!
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Source: UNCTAD, World Investment Report 2007 (country fact sheet)

In sum, although Uganda’s economic pcrfoﬁﬁancc is not as strong as Nigeria and South
Africa’s, Uganda plays a key role in economlp development in East Africa and has shown

impressive growth in recent years.

In the following section, mdxcdmrs of educatmn and human resource capacity in Uganda

will be reported.
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Pillar 2: An educated and skilled population to use, share and
create knowledge and technologies...

Education

Uganda has high illiteracy rates, with a quarter of the total population illitcrate in 2006.
Like Nigeria and South Africa, Uganda had a sharp drop in illiteracy between 1994 and
2001 and this decline became more gradual after 2000. Illiteracy rates in Uganda dropped
by 10.6 percent in 2006 in comparison to 1995, Illiteracy among females is particularly
high with slightly more than a:third (36.2%) of the female population illiterate in 2006, a

significant decline from 1993 ;_v‘i/h(ﬂn half of tl]é' female population was illiterate.
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Figure 4.19. lifiteracy ratas (%) in
‘ Uganda, 1995-2006
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Data source: AfDB Selected Statistics on African Countries 2007
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Figure 4,20, lllitaracy rates (%female) In Nigeria, South
Africa and Uganda, 1995-2006
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Data source: AfDB Selected Statistics on African Countries 2007

129




B3

The country’s total expenditure as a percentage of its gross national income and
government expenditure in 2005 was on par with expenditure in South Africa and sub-
Saharan African, and slighfly higher than_the world average and the average for
developing countries, Like many countries in sub-Saharan Africa, including South
Africa, the Ugandan government shows greater commitment to primary education than
secondary education. Uganda’s expenditure on primary education (as a share of the total
expenditure on education) is, however, significantly higher than many other sub-Saharan
African countries with an expenditure 12.4 percent higher than that of sub-Saharan Africa
in 2005, Uganda’s expenditure on secondary education in 2005 was a third of the
country’s expenditure on primary education.-The tendency to place greater emphasis on
primdry education is likely to have been influenced by international development
agencies, which encourages developing counthes to focus on education, sometimes to the
detriment of secondary education.

Table 4.44. Commitment to education: Public sfending, Nigerla, South Atrica ahd Uganda and selected regions, 1999-2005

Total pbic Fublc corent Fubhic curramt
expandifurg expranditiarg: o . expanditure
Tokal peabbic on education, . on primary education Public cirment on secondary educatlon Pukblic currant
expanditure on 85 % of tbial a5 % of publie curent, expanditure on as % of public current expanditure on
Country/ education guvernment w mwndﬁufe prinary education expenditure secondary education
region a5 % of GNP waparidilurg - on sducalion - a5 % of GNP on aducalion a5 % ol GNP
1BbB 2005 1988 . Z005. 1998 . . 2000 1988 2005 1888 2005 1998 2005
Nigena T .
South Africa 6.2 5.5 22 7% a5.2 - 425 2.74 23 357 33.2 20 1.8
Uganda 53 T2 .. S 1383. 72 41.8 ~z 25 19.9 z 0.8
World' 4.5 4.9 4.4 . 34.3 1.5 35.0 1.7
Davaloping . :
cauntrics 4.4 4.7 : TR ™ o ™ 18 1.8
Sub-Saharan L o
Africa 37 5.0 e 49.6 21 7.2 1.1

AT TeEional vollics sNOWN are Magiong,
(z) Data are for 2004,

{*1 National estimate.

(**%) U135 estimate,

Source; UNESCO Education for All Global Monitoring Report 2008

Enrolment in primary and secondary edication was in line with expenditure on
education, Enrolment in secondary education in 2005 was nearly a fifth (18.65%) of the
school-age population in 2004. Although Uganda also offers the option to enroll in
technical and vocational education, accounting for some of the secondary-level school-
age population, the proportion ‘of the bChOD] -age population enrolled in technical and
vocational education was small. .

Females accounted for half of thc enrolments in primary education in 20035, but slightly
less than half of the enrolments in secondary education in the same year. Uganda thus has
much to improve with regard to enrolment at the secondary education level, in
comparison to the primary level"-,'".in terms ofi nimbers and gender equity.
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Tabla 4 15. Primar_v Qdu

Enmlmant In prlm.nry nducauon l

;55‘-*,“10"909_" - Pupiifteactar .
. population Scnoul yaar anﬂlng In ratio
Countryfeitory _-ood) .- i 1 S-uhml yaarnndingh
T h N oy 1888 2
L2008 MW&VI;. ! o
Nigaria 21,645 17,907 a4 22,287 45 788 " 3158 M 4031 * &584 0 292} ** 3651 41 b A7
South Africa 7176 1.935 a8 7444 z 40 z 1M1 139 a2 BEY z 32 z 248 2 38 i)
Uganda 5,086 §,288 d?‘ , 7.224 50 52
I Su_m S!m % F . Sl_lm' R A O R L e B L DT B Wcllmnd aAverage -
World 641,643 646,731 ar . 688,285 47 86,458 38,820 58,830 72124 31,183 40,862 25 25
Ceveloping counfries 563,290 560,453 - . 46 . 507,524 47 b2 534 3rBSe 54675 6B.BIS 29,386 38,438 Fi 8
Sub-Saheran Africa 113,594 80,828 . #G * 104,663 a7 42,423 19,854 22,5689 32,774 14,984 17,789 41 45

{2) Data are for the sehool year sding in 2004,
{*) Manianal estimate.
{"*} LIS estinate.

Source: UNESCO Education f'c)r All Global Mt:)mtormg Report 2008

Nigeria 18,681 3845 47 @08 45 - - . .
South Africa 4,032 4,239 53 4593 z 62 2 160 44 276 z 40 z
Uganda 4,074 318 4D T80 - " 44 ™ 40 ™ 30 ™ 32 - 32 "
| Sum Sum____%F _~_ Sum. o %E: RE T Sum hF__
World 775,474 438,570 A7 0 511,936 47 d6955 45 51,100 45
Developing R

countrias 660,691 32181 4. 4§ 388,529 47 T 29,082 46 33419 46
Sub-Saharan R

Africa 104,741 21,381 45 33,190 44 1,153 36 2063 40
Notes: (z) Data are for the school year ending in 2004. ° * . v

(*) Narional estimate.
(*+3 LIS extmale.

Source: UNESCO Education fm' All Global Monitoring Report 2008

Uganda alsc has much to -impmve with regard 10 quality in education. The pupil-teacher
ratio in 2005 was 52 pupils to ‘'onc téacher; which is significantly higher than its
comparators, including Nigeria. Uganda’s education system ranks poorly in comparison
to other countries in sub-Saharan Africa (regional rank 12) and the world (global rank 90)
(The Global Campaign for Education 2008). Uganda was ranked relatively poorly on
most aspects (except political will): Achievement of universal basic education, growth in
enrolments, quality inputs, €qual opportunities, and transparency and accountability (The
Global Campaign for Education 2008).
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In 2005, Uganda’s tertiary cnrolmt,nls accounted for 2.49 petcent of the total tertiary
enrolments in sub-Saharan Africa with the total tertiary enrolments in 2005 double that of
1999, Females accounted for less than half of the enrolments in both 1999 and 2005, with
an increase in the propor’tmn of tcmale enrolments (i.e. 34.15% and 38.64%
respectively).

Table 4.17. Enrolment In tartiary education: South-AfrIca, ngerla and Uganda and mlqctad raglcms

- Lo Totﬂl students enro!lod
Country or tarritory
Nigearia
South Afnea .
Uganda a0 ¢ 14 " B3 z 54 z 34 z
T o &um vt e
World 920863 ; 48,345 ':"5.517 R T 7€§_ 68,732 69.037
Beveloping countrles 47,-225 ‘ 2?.096' Iiﬂ.129 43 80,180 42,899 37.251

Sub-Saharan Africa 2,133 1,274 4,859 40 3,540 2197 1,343

(z) Data are far the scheol year ending in 2004,
(™) Mational estitate.
(**) UI5 estimate,

Source: UNESCO Education far All Global Momtt:mng Report 2008

aa BT

Study fleld K ; Tol Total%
Education BT T . . 32z s oz 12
Humanities and arts : ‘ - 60° . . § PR S T T
Soclal scignces, business and law 1 56 - - - 9 =« ¢ oz 15
Sciance 2 AT a4 3 0z M oz M
Engineering, manufacturing ang construcuan 9 24 7 4 19 H 13
Agriculture ) ‘- ‘ 2 42 2 z 22 z 4
Health and welfare ‘ LB 64 4 z 40z 3
Sarvices 1 &5 4 4 53 z 2
Nat known or unspecified - ' 2 z 55 oz 17

%F

71
56
34
30
16
32
83
k3

[l in bold ave for e schoot year ending in 2006,
(z} Dala are for the schanl year ending in 2004,

Source; UNESCO Edumuon for All Global Monitoring Report 2008

The distribution of cnrolment by study field in Uganda in 2005 was similar to the
distribution in South Africa in"the same year with a greater concentration in the social
sciences, business and law, 'and education. The major differences in distribution in
Uganda and the world are in the humanities and arts, and engineering, manufacturing and
construction with most. c0unlr1ea in the world showing a higher concentration in these
fields in comparison to Uganda
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Flgure 4.21. Ter'i_iéry educationyPercentage distribution across
fields of study.in South Africa; Uganda and the worid in 2005

South Africa 3 Uganda Wﬁﬂ,t':l {median)
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Data source: UNESCO Educati_;é?n for All Global Monitoring Report 2008

Uganda, like most countrics in the world, had greater numbers of females enrolled in the
more traditionally female study fields, accounting for more than half of the enrolments in
education, humanities, social sciences and health and welfare (see Table 4.18 above and
Figure 4.22 below). In Uganda, services was also dominated by females, Females account
for a significantly smaller proportion of the more traditionally male study fields,
engineering and science, with the difference ‘more pronounced in the former, Agriculture
was also dominated by males. - '
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Figure 4,22, Tertiary eapg;atlon: Distribution of study fields, %
female, in South Africa,'Uganda and the world in 2005

B South Africa
# Liganda
0 World (medlan)

Data source: UNESCO Education for All Global Monitoring Report 2008

Labour force participation a .

Labour force participation in Uganda was sighificantly greater than in sub-Saharan Africa
and the world generally, in 1995-and 2005, In-1995 and 2005, more than 80 percent of the
total population between the ages of 14 and &5 were employed with a slight decline from
labour force participation in 1993 (i.e. 2.23%).

The participation of females, in this age group, in the labour force was very high in
comparison to many other countries in the world with more than 80 percent of the total
number of females between the ages of 14 and 65 employed. Females accounted for
almost half of the total labour force in both 1995 and 2005. Although employment rates
among males declined by 3.73' percent in 2005 in comparison to 1993, employment
among males was higher than fmost other countries in the world.
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Uganda Low incomes Sub-Eaharan Africa wWorld i

Indicators 1695 2005 . 1995 2005 1995 2005 1985 2005
Labor force participation rate, total

(% of 1otal population ages 15-64) o 8es 84,27 67.92 66.70 75,98 74.36 71.79 70.95
Labor forca participation rate, female o .

{% of larmale population agas 15-64) . B2.05 81.21 48,63 47,79 64,40 62,56 58.24 57.85
Labor farca participation rale, malg o

(% of male population ages 15-64) ‘ 91.08 g7.35 86.52 84.95 B7.84 86.29 a5 8377

Labor force, femala .
{% of total labor force) ’ 4T 92 48.27 34 88 34.95 42 76 4214 39.81 40.08

Pata source: World Bank online database 2007

Agriculture labour force

The proportion of employment in agriculture, about 90 percent, was significantly larger
than the proportion in sub-Saharan Africa where 65 pcrcent of the labour force is in
agriculture; low-income countries where about sixty percent of the labour force is in
agriculture; and the world with nearly half of the labour force in agriculture. In 2003,
females made up nearly half of the agriculture labour force in Uganda; whereas, in the
same year, nearly half of the agriculture labour force in sub-Saharan Africa was female.
The percentage of the labour force in agriculture in Uganda did however decline between
1994 and 2006 (see Table 4.20 and Figures 4.23 to 4.25 below),

i

Uganda Low Income Sub-Saharan Africa World !'

Indicators 1985 2005 1995 2005 1995 2005 1995 2005
Labour forea (tofal in thousands) ;o B953 11,858 1,816,861 1924835 242702 309471 2,604,869 3,050,342
Agrleulture labour force o

{tolal in thousands) o 3;,455 10,566 1,118689 1212108 170455 201,546 1.274611 1,358,810
Agriculture labour force . ‘

{% of Lotal labour force) 9447 89307 6619 6297 7023 6513 4893 4458
Agriculiure labaur force e

(total fernale in thousands) o K 4,213 5,1'Bb AR5 AT 543,170 80,314 95,759 550,442 593,417
Agriculture labour forge . )

(% femala) O 49.81 4812 44.26 44.81 47.12 47.51 4519 44.00

Data source: UNCTAD Handbeok of Statistics 2007 online, author's calculations :

The Ugandan labour force, df_ which agriculture makes up about 90 percent, has been
growing steadily since the 1960s and remains strong.
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Flgure 4, 2‘3 Gruwth in total and agrlculture Iabour at 5-
year intervals - Uganda, 1861-2003

—— Uganda All Sectors

— Llganda Agricullure
Sactor

& @”\q"@"@ FE S

Data source:; UNCTAD Handbook of Statlstlcs 2007

In comparing Figures 4.23, 4.24 and 4. 25 .t ¢an be seen that the agricultural sector in
Uganda i stronger than that in many other dopntncs in the sub-Saharan Africa and world
in gcneral y B

oW

Figure 4. 24 Gruﬁvth in total #nd agriculture Iabour at 5-
year intervals-World, 1961.2005

3500000 - o S
! 3000000 @ : P
| 2500000 / .
2000000 . . S World All Sectors
1500000 - - A .-
‘ . : — World Agricultura
1000000 _‘—//——_—— Sector
200000 ' . St e
) . . S

'\@'\ '\.@h '\é\a '\‘i\‘a '\.@Q '\@‘D "\@ '\@% W@Q q,-{sgn
Data source: UNCTAD H%mdbook of Statistics 2007

Uganda accounts for 3,76 percent of ﬁ'u; total population in sub-Saharan Africa and
Uganda's total agriculture labour force accounts for 5.24 percent of the total agriculture
labour force in sub-Saharan Africat - .
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Flgura 4 25 Grnwth in total and agriculture Iabour at
5-year ingarvals Sub-Saharan Africa, 1981-2005
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Data source: UNCTAD Handbook of Statistics 2007

Number of researchers in Uganda

The number of researchers in Uganda doublcd in 2005 in comparison to 1996. Uganda
does, however, have fewer researchers per million inhabitants than many countries in
Africa, including some other least developed countries in Africa such as Gambia and
Zambia, Although, the difference in the number of researchers per million inhabitants
between Uganda and other least developed countries in Africa is not major, Uganda does
have much to improve in catching-up with other developing countries. For example, in
2004, the number of researchiers per million inhabitants was 3.32 percent of the number
in South Africa and 14.05 percent of that in Nigeria.

Most of the researchers in Uganda are e€mployed by the government and the higher
education sector. The number of researchers employed by the government and higher
education sector was seven and five times the number of researchers in the business
sector respectively. This trend.is similar to that of other low income countries, like
Zambia, where the govemment share of the,GERD is larger than the share of the business

t
sector. St "
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Brazil 2004 K 57,73:| NI 11652 2304 a49% a81] 20674 4,852 41,876 583 #
Brazil 2003 k 78,301 Y 135, B2.677| 48.4% 748 2,785 5,005 51,530 arz . o
[Brazl 2004k B4, 97 143884)  €7.646] 47.0% 783 22,355 5,826 54,008 B8 y
Singapate 2001 16,741 wf 20,84 g0 A5 x 1,056 « 7.163 e B i
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Source: UNESCO online database 2008
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In sum, Uganda has much 'to iftprove in increasing the number of enrolments in
secondary and tertiary education, énrolment in science and enginecring, in improving the
quality of education in the country, and.developing its R&D human resources. Uganda
has, however, showed improvement in developing its human resources in recent years,
although this improvement hhﬂibébn gradual. Uganda also has relatively high levels of
labour force participation and s’f'xOWb adequate levels of gender equality in enrclment in
education and labour force partlm_patlon The high labour force pamclpahon rate among
females is probably due to the fact.that the majority of the labour force is in employed in
the agricultural sector.

The second component makinﬁ {i.lp absorptive capacity in developing countries, that is
adequate basic and ICT infrastructure, will now be reported.

P
P
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Pillar 3: Dynamic infrastructure, successful diffusion of ‘old’ and
‘new’ technologies...

*

‘Old’ technologies

Uganda has shown much improvement in providing its population with access to an
improved water source and electricity in recent years {see Table 4.22 below). The
proportion of the population withfaccess to an improved water source increased by 16
percent between 1990 and 2004, In 2004, 60 percent of the population had access to an
improved water source; which is similar to that in most of the least developed countries,
slightly larger than many countries in sub-Saharan Africa, but smaller than the average
for low income countries and the world, Although, electricity consumption increased by
61.5 percent during the period 1990 to 2004, a large proportion of the total population
was living without electricity iri 2005,

Uganda has not, however, showed much improvement in the share of its total population
with access to improved sanitation, Improvement in access to sanitation has been slow in
developing countries generally: Uganda improved by only one percent between 1990 and
2004 with less than half of the, pgpulation having access 1o improved sanitation in 2004,

Uganda also has much to impfo_*&'e with regard to its transportation infrastructure with

only 23 percent of the roads paved during the period 2000 to 2005 and a reduction in the
number of registered carrier departures.

139




£O0Z FSTRENRP AuIuo JUeg PRoy, #48 PUe 87007 Loday] wnndo|asag Ewny UKD Hu0s BE

" EOMT FSTGETER IO JUPE Pk W fHEde HE] P
S0 ¢ 1003 MHOIAAN URUTH (] () WL PR PR 3

PARIIERHG PUT THIMUEN] “HNISY] RS SPILIT N I0ILT) USSR WEXUD Y GOS0 S EIR0 4
PayEds pousd Ap fump HqEjIeAT ML YU SR A OO Sy B B 0N

WLULERT DOTA000EL §AMT BEEL EFFS TEEGEETEE L SETBEE DMT9SSE L4901 - [N, %hr4 3¢} B 6% b PHOAL
RIGYLE  O06'HE - - - - - O PDOBOOREL 561 I2STSE SSLZEFE s - it 55 B iE b FHI VRIBYRSHING
TOOFEZ  DOEZRH LS 6681 HETE  qIgd - - 56 dr  IALEREY DOSTLZBE - - [2er4 B B L} o SOOI SHLKEU| PN
(LT T T 1 - - - - - BT RESEE 1REISDF . " &+ 7] " € T4 SAULNHKE BLHCAN M)
COLLge - OOR - - Tt mEz - =2 - e 02l - £z - whror - "o 52 514 EY * ra r L EF or epuebiy
"R 409 713 B it 5 425E ISS'E LT BEL CO0TEE BELESL 1L - Ise ¥ &F T+ BEt o Al |
Faya HEPL . 165 GAFE O TISROL LEY9E MR 99SNT ZGBEBGZLL §UY  LEVRSE SATISE ¥l £ EERE [3%] 8 58 5% ey yines
S002 66 5002 SEEL  LSOOE-O0OZ Sk LSHOT-0MZT  S56 SO0E-DOE el S0OZ-HMOZ GG} G007 POOZ-0E6R O HME  OBEE P i1 sunBapinunog
[wo-seBuassed LU Liog||u) fury) (1] funnh [suceyna} @Buepx}  isinoy 1} bl
; BRIMPHICOM woy oy . - Amasie ©o-Hesom]  gn0sEm LOREIuES
- . samnuedep rauEs patLIE paiodsuen . | SndepE . [SPE [ER IR R) . WO opwe . oeydes wd peacdw) Bujgn | pasouduy - L
pausisiiay siabuasseg spoon - Saipmpey CopdEy . o pEnl - ¢ uoiedeg bopdumsuedAimasdE - uonesdog | Busnibdpepded o - 0 T

Hodsuelyany ahem| ey - SPEOY ...‘.. T . Ly - Jaqem puE oEjUES T T

140



‘New’ technologies

The diffusion of ‘new’ technologies, that is, ICTs, occurred at a much faster pace than the
diffusion of ‘old’ technologies. Uganda’s tdlecommunications revenue as a share of its
GDP in 2005 was nearly one percent higher than that in sub-Saharan Africa and the
world in 2004, Uganda’s telecommunications revenue as a share of its GDP increased by
3.3 percent in 2005, in comparison to 1995, Like many other countries in sub-Saharan
Africa and the world generally, the greatcst‘impmvements were in the diffusion of mobile
technology and internet access. In 1995, access to ICTs was non-¢xistent, except for fixed
telephone technology, which did not improve much in recent years. (The rapid diffusion
of mobile telephony in developing countries’can be attributed to the lack of fixed-ling
infrastructure.) Uganda has, however, not kept pace with many other countries in sub-
Saharan Africa and many other low-income countries (see Figure 4.26 below). The
number of mobile phones per 1 000 mhabltants was 42.48 percent of the average for sub-
Saharan Africa.

.-

Figure 4.26. I(,'T' Uganda in the World, 2004 or 2005
T per 1 009 peqyle

600 . . :
500 ' ® Fixed lines and mohile
subkoribers
400 u Telephone mainlines
300 BRALY . .
o " m Mobile phones
200 R
S o ® Personal computers
100 - : I H :
. Lﬁ -' ' , & Internet users
0 ._L z -
Uganda LowIncome  Sub-Saharan World

Africa -+

Uganda  « Law Incomg Sub-Saharan Africa world
. o 20042005 1995-1987 2004-2005 2004-2006

Indicators 1985 2005 1985 Yaar %/valua  Year %hivalue  Yedar  Yivalue  199%  Year  %ivalue
12T Expendlura a5 % of GOF ] C

Telocommunications revenue (% GOP) ‘ B X 4z 20 200% 0.7 1995 1.8 2004 3.3 18 2004 38
Fixed lines and mobile subscribers per 1,000 padp. . 2 T 11 2005 114 1885 1z 2005 143 138 2006 623
Talephone mainlines per 1000 Feople 2 3 11 2005 ar 1886 11 2008 17 122 2005 180
Mahbile Phones per 1,000 People o 0 53 0 zo005 T 1906 1 2005 126 1% 2005 342
Farsenal computars per 1,000 paople 1] B 2 2004 it 1987 7 2004 16 47 2004 130
Internet Usars per 1000 People ! 1] 17 Q 2005 44 1886 1 2006 28 -] 005 17

Data source: World Bank onlme databasc 2007
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Uganda’s environmental resources for innovation

The share of Uganda’s total land area that is forest is larger than the share of the land area
in South Africa and Nigeria. Uganda accounts for 0.66 percent of the forest area in sub-
Saharan Africa and 0.09 percent of the world forest area. Uganda’s share of the 1otal land
area that is forest declined by 1.80 percent in the period 1990 to 2005, faster than the
average rate of deforestation in sub-Saharan Africa (see Table 4,24 below).

Forast area

% of total Total . Total change Average
land area ", (thousand {thousand annual

(%) - . sqkm}- sqkm) change (%)

Indicators 2006 ° - 2005 - 1990-2005 1960-2005
South Africa TH0 - . 92.00 - 0.00 0.00
Nigeria 1220 110.80° -61.50 -2.40
Uganda 18.40 *'- 36.30- - -13.00 -1.80
Sub-Saharan Africa 268 5,516.40 -549.6 0.6
Warld 303 ©39,520.30 -1,252.70 0.2

Data source: UNDP Human Development Report 2007/2008

Although the area of agricultural land in Uganda increased by 6.8 percent in 2003 in
comparison to 1990; the area of irrigated land remained unchanged.

Irrigated Land T Agricultural Land Irrigatad Land % of

(total, 1000ha) “{tétal, 1000ha) Agticultural Land {totat, 1000na)
Indicalors 1990 2000 200 1900 2000 2003 1990 2000 2003
Uganda 9 g U9 6 850 7 160 7350 0.1 0.1 0.1
Africa 10 989 13150 T13'58 167781 217115 225361 56 8.1 5.9

Data source: AfDB Selected Statistics on African Countries 2007 XXVI

i ° v
In sum, this section shows tiﬁt the diffusion of new technologies occurred at a much
faster pace than the diffusion of old technologies. Uganda has much to improve in basic
infrastructure, particularly access 10 improved sanitation and adequate transportation; and
still lags behind other developing countries with regard to access to ICTs. Uganda also
has to improve in developing its agricultural land.
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Pillar 4: Innovation: ' Researgh and development, creating
knowledge at the frontier...

Research and development

Table 4.26 shows the steady increase in.total gross domestic expenditure on R&D
(GERD) between 1995 and 2006. Uganda increased its GERD as a share of GDP by 0.74
percent in 2005 in comparison to 1996, surpassing the one percent mark. In 1996,
Uganda only allocated 0.51 percent of its GDP in R&D and failed to distribute any of the
funds with most of the funds coming from abroad. Table 4.26 presents GERD indicators
provided by UNESCO. It can be seen that international donors contributed around 90
percent of the country’s GERD dunng the period 1996 and 2005, Of the 10 percent that
Uganda contributed, most of the.Tunds are provided by the public scctor.
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In international comparison, like many of the developing countries in Africa, most of the
funds dedicated to R&D were sourced from abroad (more than 50%). This is in contrast
to South Africa where a small-percentage is sourced from abroad (less than 20%) and
most of the GERD is provided by the busineks sector.

Figure 4.27. R&D funding in Africa, Asia and the Pacific

GERD by ségr‘ce of funis, 2005 or latest available year

O Business enterprise W Govarnmem O Hgher education O Private non-profit W Abroad 8 Unknown

100% -
0% 4
80% 4
0% 4
80% 4
£0% -
0% {1
30% {58
20%
10%

0%

TS
Motacsa

Soukh Abnea

Source: UNESCO Institute ﬁaf Statistics, Fadt Sheet, October 2007 (p. &)

Similarly, when looking at R&D performance, most of the R&D is carried out by the
public sector and less than five percent is being carried out by the business sector, This is
in line with the breakdown of R&D investmient in the other African countries where the
business sector carries out a small percentage of the R&D or does not conduct any R&D.
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Figure 4.28. A breakdown of R&D mveaftment in Africa, Asia and the Pacific

GERD by sector of performance 2005 or latest available yvear
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Scientific development b

Uganda’s scientific output is ncgligible in companson to that of South Africa and Nigeria
with the number of scientific: pubhcatmns in Uganda representing 5.14 percent of the
South Africa’s total publications and 24.20 percent of the ngena $ (see Fly.lre 4.29 and
Table 4.27 below). Uganda ranked 89" in international comparison and 7" in sub-Saharan
Africa for the total number of publications included in the ESI. The country accounts for
2.69 percent of the total pub]matmns in sub-Saharan A frica,
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Rank Country/Territory Papears *  Citations Citations per paper
Number Y%oftotal -

1 USA 2,986,560 26.58 42,332,176 14.17

2 JAPAN 508,301 749 7,151,726 8.86
17 BRAZIL 145,267 1.29 796,761 5.48
36 SOUTH AFRICA 45,527 0.41 301,413 6.62
45 THAILAND 20,622 0.18 118,021 572
51 MALAYSIA 13,059 0.12 51,706 3.96
56 NIGERIA 5,663 0.09 30,127 3,12
64 KENYA 6,496 0.06 55,577 B8.56
68 INDONESIA 5,189 0.05 33,524 .42
79 TANZANIA 3096 0.03 21,649 713
82 PERU <3928 0.03 23,554 B.04
88 ZIMBABWE 12968 0.02 15,232 8.43
89 UGANDA 2,338 0.02 20,911 8.94
91 GHANA 2,100 0.02 11,740 5.59
148 CHAD B a1 .00 815 6.85

Data source: Thompson's ISI data (March 2008), author’s calculations

Figure 4.29. Sciantific papers (ESI): South Africa, Nigeria
and Ugahda; share of sub-Saharan Africa"s total (%)

SOUTH AFRICA
52%

¥

" NGERA
1%

Data source; Thompson’s ISI data (March 2008), author’s calculations

In assessing Uganda’s scientific achievements in comparison to the other least developed
countries included in the ES, it,was found that Uganda’s scientific achievement shows up
better in comparison to the léast developed countries with Uganda accounting for 17
percent of the total publications between 1996 and 2008, However, the country’s
scientific performance lags behind Tanzania, the lead of the least developed countries
with (see Figure 4.30 and Table 4.27).
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Figure 4.30. Scientific papers (ESI) - Uganda in relation to
other laast developmacri'!]t_ ",‘;’,&'“"‘“ {%), 1997-2007
; H
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28%
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41%
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Data source: Thompson 8 ISI data (March 2008), author $ calculatmns

Figure 4.31. Countries with-_ _t_hf: most publications in 2003/2004 among the African
countries other than South Africa and Nigeria
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Like South Africa and ngcna, the breakdown of Uganda's scientific publications by
study field shows a spema]watmn in the life-sciences and medical sciences, which is the
general trend m the region (Table 4. 28 below) Uganda also specializes in social sciences
and agricultural sciences. :
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Fiald ) Papars  Citations Citations per paper

1 CLINICAL MEDICINE 756 9302 12.3
2 IMMUNCLOGY : 288 50089 17.7
3 PLANT & ANIMAL SCIENCE © . 358 1432 4
4 MICROBIOLOGY L a1 1359 14.93
5 ENVIRONMENT/ECOLOGY ~ 7 258 1237 478
i SOCIAL SCIENCES, GENERAL 207 893 4.31
7 BIOLOGY & BIOCHEMISTRY, . 58 573 9.88
8 AGRICULTURAL SCIENCES, - 148 471 3.18
8 PBYCHIATRY/PSYCHOLOGY , Ky 186 6

ALL FIELDS" . r 2338 20911 8.94

* Inciudes data for all papers from ranked and unranked fields,

Data source: Thompson’s 18] data (March 2008)

Technological achievéments

Patents .

This section reports on Uganda®s production at the frontier, which indicates the country’s
capability in transferring knowledge to the generation of technologies. The number of
patents issued to Uganda by -ihé USPTO between 1962 and 2007 is used to assess the
country’s technological achievement. In total Uganda had only eight utility patents
granted 1o the country between 1962 and 2007. Uganda was granted three utility patents
for the 30-year period 1963 to:1992, three for the eight-year period 1993 to 2000, and two
in the six-year period 2001 to 2006. ¥

As was the case with scic_:nti'ﬁé achievements, Uganda’s patent output is negligible in
comparison to South Africa and Nigeria.

We thus assess Uganda’s pérformance in relation 1o other least developed countries,
Similar to performance on the scientific indicators, Tanzania leads among the African
least developed countries with regard to patent activity. Tanzania had a low 12 patents
granted between 1962 and 2007, that is four more than Uganda in the same period.
Interestingly, even though Uganda’s scientific publications were more than double that of
Zambia, another least developed country, it had fewer patents than Zambia. However, all
of Zambia’s patents were granted before 1974, As shown in Figure 4.32 below, the major
disparity was performance in the 1970’s.
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Fgure 4.32. Number of patents granted by USPTO - Uganda,
Tanzania and Zambla, 1963-2006

—— TANZANIA + MHA == LIGANDA,

Data source: USPTO 2007

In recent years, 2001 to 2003, bganda was granted patents in ICT.

Claszs Class Titls : 2001 2002 2003 2004 2005 Total I
345 Computer Graphics Processing and Selective Visual Dlsplay Systems 0 1 1] 1] [1] 1
375 Pulge or Digital Communlcatlons ) ) 1 0 1] 1] 1] 1

ALL  ALL CLASSES ‘ - 1 1 0 ] 0 2

Data source; UUSPTO 2007

Except for a few patents in biotechnology, Uganda has not specialised in patent activity
related to its scientific performance. This indicates the countries weakness in transferring
knowledge to the technology generation.

INB I TR -

Class Cless Title P 1986 1568 1973 1893 1854 2001 200

2 Total
424 Drug, Big-Affecting and Budy Traailng Gompesitions {includes Cigss 514} 0 0 1 1 0 4] 0 2
83 Cutting i ‘ 1 0 0 0 0 Q Q 1
210 Liquid Purification or Separation 0 0 0 1 0 0 0 1
345 Computer Graphics Procegsing and Selective Viaual Digplay Systems Q 0 0 0 0 0 1 1
375 Fulse or Digital Communications . 0 0 0 0 0 1 ] 1
401  Coaling Implements with Materlal Supply 0 0 0 0 1 0 0 1
414 Matarigl or Adicle Handling 0 1 0 4] 0 0 b1
ALL  ALL CLASSES oL : 1 1 1 2 1 1 1 8

Data source: USPTO 2007

150



Royalty and licence fees

In 2003, Uganda’s royally and licence {ges payments accounted for 0.12 percent of the
total for sub-Saharan Africa, and
total receipts,

its receipts accounted for 5.26 percent of the region’s

1985 2000 2005
Number :\:10::: .- Number :\:‘0::: Number :\:10;::

Payments Currermt LIS {%) Currgnt US$ (%) Current US$ {%)
Warld 52,459,536,106 100,00 B83,076,870,656 100.00 134,689,072,984 100.00
Low income 125,385,436 0.24 438,945,462 0.53 224,011,892 017
Sub-Saharan Africa 334.0'60.965. 0.64 417,038,411 0.50 1,272,129,663 0.94
Nigeria .0 000 .- 45264104 003
Uganda 200 000 0 0.00 1,463,500  0.00
Recaipts )

World 53.983.334'.021 100 BO 79,362,600,241 100.00 123,690,029,182 100.00
Low income 14,91 7;743 003 95,917,676 0.12 46,940,639 0.04
Sub-Saharan Africa 60,373,856 0.11 93,103,839 0.12 141,232,915 0.1
Nigaria . 0 000 . - - .
Uganda D,0 000 0 0.0 7,423,808  0.01

Data source: World Bank database 2007, author’s calculations

In sum, this section shows that-Uganda’s scientific and patent activities are negligible, as
was expected considering that the country is classified as one of the 50 least developed
countries in the world. Uganda does, however, show competitive performance in
scientific achievements in relation to other least developed countries, indicating the
countries strength in scientific performance. The country shows a weakness in
transferring knowledge into the generation of new technologies,
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Appendix 1

Figure Al. Africa’s comparative growth performance (1980-2007)

=— World = Davaloping Agia* “— Africa

BOF growih (percesi)

-2

Sourca: IMF, 2047,

T
* Developing Asia comprize s Banglad esh, Bhuwn, Cambodia, Ghing, RJL Indla, denssis, Kiibay, Lao Fecple’s Demecratic Republic, Malaysia, Maldivas,
Mysnmat, Nepal, Paklstan, Papuea New Guinea, Philippines, Ssmaa, Sclomon (slands, Sri Lanke, Thailand, Tonga, VanuAty, and Vistnam.

Source:  World Economic Forum, The Africa Competitiveness Report 2007
(hitp:/rwww . weforum,org/pdl/ser/alrica/1. 1.pd D

It can be seen in Figure Al that Africa finally surpassed the world average GDP growth
rate at the turn of the millennium and managed to sustain growth since then,
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Appendix 2
Methodological challenges

The main objective of this paper is to, describe the socio-economic context and
technological climate of each of the three pountnes The first methodological challenge
was deciding on indicators most relevant and useful for describing innovative capabilities
in the sub-Saharan African -context. Various papers on innovative capabilities and
indicators of innovative capabilities in devéloping countries have been published, but
there is no consensus on the indicators that ate most appropriate. We surveyed the extant
literature 1o delermine the most. common indicators used in deciding on the selection of
indictors included in this paper. We also tried to present the data on a disaggregated level
in order to gain a fuller plcture of innovative capabilities in the context of sub-Saharan
Africa, thus providing greajer detail than, the composite indices commonly used.
Consideration was given to the '(social and economic) developmental levels of the three
countries and the 1mportancey.of cnvnronmental resources in the context of sub-Saharan
Africa. l -_\_ _

L :
The paper focuses on each of thc countries separately, describing their:

» social development — ifcluding indi¢ators of population dynamics, and human
development (HDI) and poverty levelg

» cconomic development — including 'selected macroeconomic indicators, GDP,
domestic savings, foreign trade, dcbt and development aid received, and other
economic indicators - | :

» education and human resources = mciudmg enrolment in primary, secondary and
tertiary education, assessing the quallty of education, and employment and
unemployment rates -

 infrastructure — including ICT mﬁ‘astructure basic infrastructure (transportation
facilities, encrgy production, and access to improved water and sanitation), and
environmental resources - forest area, agricultural land and irrigated land

o level of scientific and fechnological sophistication — research and development,
scientific papers and citations, patent-activity, and royalties and licences.

Each of the three country’s performance on the various indicators is repotted in relation
to each other (SA, Uganda and Nigeria), its geographic and income regions, and the
world. In order to assess the” countries’ performance and progress on the various
indicators, performance is reported over different periods of time. It was initially decided
to report on each of the indicators for the period 1995 to 2005/2006 (depending on the
availability of data). This was, however, not possible as the availability of data varies for
cach of the indicators and for the various countries and relevant regions -~ which
restricted the reporting and presentatmn of data in this paper. It was also found that for
most of the indicators, the most recent date’ of data was 2005. And the most common
indicators, including the mactoeconomic indicators, and commonly used indicators of
scientific and technological sophistication {(i.e. ICT infrastructure, patent activity, ISI
indicators, and royalties and licences) were more casily obtainable for comparative
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countries and regions over tlmf:. than the - rﬂore basic indicators (basic infrastructure,
literacy rates and poverty levels).

The best data sources were 1he'intcmational development organisations’ online databases
and publications including: the International Monetary Fund (IMF), United Nations
Conference on Trade and Development (UNCTAD), World Bank online database, United
Nations Educational, Scientific and Cultural Organization (UNESCO), United States
Patent and Trademark Office (USPTQ), Thomson ISI indictors, and United Nations
Development Programme. Thege sources make the data available in excel format, which
i5 easier to working with in compiling tables, and selecting data relevant for the purposes
of this paper. The Africa Development Bank’s (AfDB) publications, The Africa
Development Indicators 2007 and Selected Statistics on African Countries 2007 Volume
XXVI, were also useful. These resources were however limited in that the publlcatlons
generally do not report datafor any income and geographic regions besides various
regions in Africa (and this data i$ also not reported consistently for all indicators). I found
that most of the data included in the AMDB publications were also obtainable from the
international development agencies’ online resources, and for some indicators more up-
to-date data could be obtained from the latter. .
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