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Justice, sustainable development and the institutional envi-
ronment in the oil-rich countries: Algeria Case Study

Sidi Mohamed Chekouri
Abderrahim Chibi
Abstract

This study attempts to shed light on the reality of social justice and economic
development in Algeria , and explores the impact of institutional environment on sustainable
development . Overall, Algeria continues to make progress on a number of social indicators
in the recent years. But ,more efforts need to be done by the Algerian authority to improve
good governance , and to enhance the developmental impact of oil revenues . Besides , the
deterioration of institutional environmental indicators in Algeria remain the major obstacle
which prevents the realization of the aims of development The empirical results show that
the abundance of natural resources have a negative impact on the adjusted net saving which
confirms the resource curse hypothesis .Moreover , the results confirm that the improvement
of governance indicators especially , political stability ,control of corruption and the rule of
law , could increase the level of Algeria’s adjusted net saving .
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Growth in the MENA Region”, Working Paper 10/30 , International
Monetary Fund , February 2010, P:17.
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2010 | 2005 | 2002 2000 1998 1996
il
1.01- 0.74- 0.96- 131- 1.48- 1.11- Voiceandaccountability adssul) 5y sl
-1.25 -0.99 1.54- 1.70-  2.65-  2.48- Political Stability b)) gy
-0.56 -0.42 0.59- 0.75- 0.95- 0.70- Government Effectiveness daa 5Sal) Al lasl)
-1.15 -0.43 0.54- 0.80- 1.20- 0.65- Regulatory Quality dadatil) e il
-076 071 054~ 079~ 079~ 059~ RuleoflLaw ol s
-048 -042 0.70- 0.65- 0.70- 0.31- Controéle of corruption aluall 480 ya
Ll
-191 -1.88 -1.80 -1.62 -1.62 -1.43  Voiceandaccountability —4d s3] 5y sl
-0.06 +0.38 -0.18 -043 -0.93 -1.04 Political Stability b)) gy
-1.21  -1.07 -099 -1.10 -0.93 -0.86 Government Effectiveness daa oSal) Al ladl)
-1.15 | =145 | -1.63 [ -1.80 | -1.95 | -1.81 [ Regulatory Quality Jnadaiil) due 4l
-0.98 | -0.87 | -0.96 | -0.76 |-0.89 | -0.95 | Rule of Law O g
-1.26 | -0.88 | -0.95 -0.74 | -0.86 | -0.78 | Controle of corruption alual) 438) ya
s
-1.34 | -1.01 |-0.95 -0.71 |-0.77 -0.53 | Voice and accountability |44 55ull 5 cuy guail)
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+0.19 | +0.43 | +0.64 | +0.52 |+0.55 +0.41 | Government Effectiveness daa sSal) dlladl)
-0.02 | -0.10 | -0.15 [ -0.05 | -0.07 [ +0.03 |Regulatory Quality dpalanil) due Sl
+0.11 | +0.10 | +0.00 | -0.11 | -0.08 | -0.14 [Rule of Law o8l
-0.13 | -0.09 | +0.55 [ -0.03 | -0.03 | -0.22 | Controle of corruption loal) A1
P
-1.20 | -0.96 -0.82 | -0.82 | -0.85 | -0.74 | Voice and accountability | 4 s3ud) 5 Cu guail)
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2010 2005 2002 2000 1998 1996

Lo

+1.23 | +1.46 | 129+ | 1.07+ | 1.09+ | 1.43+ [Voiceand accountability | 4l s5ed) 5 cy gzl

+0.70 | +0.39 | 0.73+ | 1.16+ | 0.79+ 1+ Political Stability elband) 1Y)
+1.44 | +1.71 | 1.67+ | 145+ | 1.64+ | 1.41+ | GovernmentEffectiveness daa oSal) Al laal)
+1.34 | +1.22 [ 1.25+ | 0.77+ | 0.97+ | 0.98+ | Regulatory Quality Gpadanill dpe gl
+1.52 | +1.40 | 1.33+ | 1.49+ | 1.44+ | 1.56+ | Rule of Law OsE g
+1.39 | +1.37 | 1.45+ | 1.46+ | 1.75+ | 1.30+ | Contrdle of corruption alall 448 ya

Source: Daniel Kaufmann , Aart Kraay , Massimo Mastruzzi , Governance Matters III:
Governance Indicators for 1996-2002 , World Bank; the 2002 Governance Research
Indicators dataset. all scores lie between -2.5 and 2.5, with higher scores corresponding to
better the government quality.
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Slawse | 700 ]l Gegll | Aoe | DY) |y gl
Gs e [P G | gt (97O Sl | bl [
R e
0.39 0.356 0.85 1.18 0.85 0.81 0.45 0.89 GS
(2.44)<% | (1.47) (6.35)% | (4.60)** | (6.04)* | (3.50)* | (2.81)** | (7.32)* 1
0.04 0.049 0.05 -0.18 -0.12 -0.17 -0.18 0.04 Ace
(1.2) (1.17) (0.9) | (2.83)%* | (4.60)** |(2.40)***|(-2.13)***| (1.05) &
0.75 1.279 3.96 445 4.13 6.92 4.85 3.73 Urban
(0.74) (1.31) (5.45)* | (11.90)* | (31.41)* | (18.0)* | (13.67)* |(12.04)*
-5.01E-05 | -4.23E-05 | -3.45E-05 | -4.25E-05 |-3.03E-05 |-5.22E-05 | -2.63E-05 |-3.35E-05 Rs
(-7.68)* | (-1.96)*** | (-10.51)* | (-7.28)* | (-8.56)* | (-50.8)* | (-2.99)** |(-11.07)*
0.90 1.013 413 5.60 4.59 8.39 3.73 3.90 v
(1.05) (0.63) (4.67)* | (5.84)* | (13.74)* | (7.43)* | (7.02)* |(10.70)*
1.75 0414 1.02 6.85 2.48 3.56 4.11 0.19 Inst
(1.38) 0.27) (0.33) (1.45)  [(2.20)%%* | (3.18)** | (2.3)*** | (0.15)
0.03 0.02 0.93 1.32 1.00 0.56 0.56 0.94 Growth
(0.79) (0.50) (5.89)* (3.86)** (7.68)* [(2.49)***| (3.06)** |(3.97)** t-1
0.37 0.308 0.93 0.87 0.95 0.92 0.93 0.92 R?

* Significant at 1%, ** significant at 5%, *** significant at %10
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Spatial Distribution of Income in Egypt
A study in the Development and Social

Ahmed Al-Mghazi
Abstract

The absence of Social Justice and the inadequacy of Human Development, in addition
to delay political reform in Egypt to a deterioration of the level of income disparity among
the provinces, and depriving many segments of getting equal rights in income, Which gives
a strong case to be studied . The study has based on Historical method, Descriptive method,
and Regional method, as well as the Quantitative statistical method, and the Cartography
method. The study concludes with the Map of planning priorities to determine the provinces
of the first care, and Showing the most important alternatives proposed by the governorates
of Egypt.
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Walid Abdmoulah, Belkacem Laabas

Assessment of Arab Export Competitiveness in
International Markets Using Trade Indicators

Walid Abdmoulah”
Belkacem Laabas™

Abstract

Most Arab countries face the daunting task of accelerating economic
growth and creating jobs for a fast growing young labor force. In an open economic
environment, export development may help to achieve the growth challenge. This
paper uses a host of quantitative indicators that summarize the extent of Arab export
competitiveness. The data used in the analysis are based on trade flows disaggregated
at the three level digits for the years 2000 and 2006. The results show that most
Arab economies face difficulties in sustaining and developing a competitive trade
sector because of lagging industrialization and slow structural transformation, weak
supply of exportable commodities, excess reliance on natural resources and primary
products in low technology sectors, and low level of integration in the global
production chains.
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1. Introduction

Prior to the mid-eighties, and with varying degrees, most
of the Arab countries"” had engaged, in a development strategy
based on inward-looking development strategies characterized
mainly by Import Substitution Industrialization (ISI), large
government intervention assorted with high levels of protection
and investment financed mainly by oil rents, external debt®, aid
and remittances. Despite registering respectable high economic
growth rates, this strategy failed to sustain growth because of
severe binding inefficiency and balance of payments constraints.
By the mid-eighties, most of the non-oil exporting countries, and
Algeria, resorted to IMF-sponsored stabilization and structural
adjustment programs as well as external debt rescheduling with
Paris club creditors in order to re-establish balance of payments
equilibrium

During the sixties, the average Arab economic growth
(simple average period in year to year percentage change in GDP

per capita in constant US$) was 2.0% per annum and 2.8% during
the seventies and collapsed to just -1.0% during the eighties, 1.6%

during the nineties. Growth rose to 2.8% per annum between 2000
and 2008. Economic growth of this magnitude is only sufficient
to keep unemployment stationary at historical high levels.

Unemployment rate outside the GCC countries was around 17%,
more than three times the world average in 2008 (ILO, 2009).

In an attempt to revive growth, Arab countries changed
course and embarked on a development strategy based on the
transition to a “liberal market economy” hoping to enhance the
export sector in order to relieve such binding constraints.” However,
the pace of reforms was very slow, piecemeal, and lukewarm
in a stop-and-go fashion. Consequently, in most cases, it lost
momentum and credibility.

The group of Gulf countries endowed with large deposits of
hydrocarbon (oil and gas) specialized in the extraction and sales of
these resources, maintained a fairly open economic environment
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and used rents to achieve high level of economic and social
development despite the resource curse manifested in large non-
tradable sector and volatile and low economic growth.® Algeria,
Iraq (up to the end of the eighties) and Libya are also oil-based
economies. However, their economic development experience is
different. Typically, these economies followed an ISI strategy with
high levels of protection and state monopoly over most aspects of
economic activity. The strategy was interrupted in Algeria in the
mid-eighties because the oil price decline coincided with spiraling
external debt payments. The invasion of Kuwait in 1990 and the
ensuing events halted economic development in Iraq. In Libya,
USA sanctions and lack of reforms and stability also blocked
economic development in this oil-rich country.

As a result, all oil-producing countries — despite having
good financial leverage — face the difficulty of achieving the
structural transformation needed to diversify the economy that
permit the emergence of industrial sector capable of sustaining
non oil exports. Although early economic development pioneers
such as Lewis (1955) and Rostow (1960), and based on the
Keynesian Harrod-Domar model resource gap, foresaw that
resource-endowed countries have better chances of economic
development. However, before them, Prebisch (1950) and Singer
(1950) warned against terms of trade deterioration of primary
exports that potentially could harm the development of resource-
based economies.

Corden and Neary (1982) and Corden (1984) emphasized
the role of the appreciation of the real exchange rate thereby shifting
resources from tradable to non-tradable. This process is known
as the Dutch Disease. The real appreciation of the exchange rate
impedes economic diversification and increases dependence on
volatile commodity markets. The recent resource curse literature
emphasizes the negative effects on development of rent seeking
behavior as they are captured by the ruling elite (Davis and Tilton,
2005), stunt institutions (Sala-i-Martin and Subramanian, 2003)
and a grater conflict for rents control and probability of civil conflict
§Collier and Hoeftler, 2005), and general waste and corruption

Leite and Weidmann, 2002). In fact, the academic assessment
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of the role of oil in development and mostly on economic growth
is still unsettled. Models based on growth regressions a la Barro
confirm the negative impact of oil on economic growth (see for
example Hakura (2004) and Makdissi et al (2007)). However,
models that explain income differences confirm that oil impact
on development is overall positive (see for example Alexeev and
Conrad (2009)).(®

Arab economies face the daunting challenge of accelerating
growth, alleviating poverty and fighting unemployment by
adopting a development strategy based on the transition to a
market economy and by shifting policies from inward to outward
development orientation by attracting more Foreign Direct
Investment (FDI) and encouraging manufactured exports. The
returns of this strategy hitherto are believed to be minor because
countries still find it very difficult to build a supply capacity and
a competitive export sector. One way of evaluating the degree
of success of such development orientation is by looking at the
structural shift in the export sector at a fairly detailed commodity
level in order to be able to pinpoint the trend and the progress
made in enhancing the prospects of such a development model.

This paper is primarily concerned with the assessment of
Arab export competitiveness, and provides new empirical evidence
based on the computation of structural trade indicators at a fairly
detailed goods level " The paper also updates on the previous
work of Yeats and Ng (2000), Haddad (2000), and Limam (2005),
who used trade indicators to assess the prospects of Arab export
sector. This report uses a larger sample of Arab and comparator
countries, as well as a larger array of trade-based indicators. Thus,
the objective of this paper is to assess the extent of goods export
competitiveness in international markets, using a set of trade
indicators computed from disaggregated data at the third Standard
International Trade Classification, Rev.3 (SITC) commodity level
over the period 2000-2006.® The analysis provides policy makers
with valuable information on the stance of export promotion and
issues where success and potential failure lies.
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The approach wused in this paper to assess export
competitiveness — which is based on computing structural
trade indicators — complements the work based on composite
competitiveness indicators such as those published by the World
Economic Forum (WEF, 2009), The Arab Planning Institute
(API, 2009) or the International Management Development
Institute (IMD, 2010). These three institutions publish regular
competitiveness reports where countries are ranked according
to the quality of their national competitiveness environment
summarized by a myriad of qualitative and quantitative
indicators. These indicators are a summary of the macro, financial,
institutional, human and technological factors that are thought to
have a direct and indirect bearing on the performance of firms in
export markets.

Composite indicators were criticized by Lall (2001b) among
others as being holistic and arbitrary, therefore are of little value
to policy makers. Lall (2001a and 2003) prefers an economic
development approach where he concentrates on the analysis of
the industrialization efforts and on the development of an export
oriented manufacturing. The works of Lall (2003), Rodrik (2004),
Noland and North (2002), and Westphal (1990) highlight the
need for an active industrial policy in order to develop an outward
oriented manufacturing sector. These studies also cast doubts
on the ability of the neoliberal development strategy dubbed the
“Washington Consensus” in promoting industrial development.

Notwithstanding these critiques, the findings of the paper
should complement the information provided by composite indices
of national competitiveness. For an analysis of competitiveness
using composite indicators for Arab countries, see Laabas (2005)
and Laabas (2009) for an assessment of the competitiveness and
efficiency of the Arab manufacturing sector. Policy-induced
distortions — such as excessive trade barriers — are believed to create
a wedge between prices and cause resource mis-allocation and
ultimately creates a bias against exports. Early studies of Ballassa
(1965), Krueger (1978) and Bhagwati (1978) concentrated on the
assessments of trade distortions by means of effective protection
rates and domestic resource cost. The computation of these
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indicators is constrained by the very limited availability of input-
output tables. In this vein of analysis, exchange rate behavior
is regarded as a reflection of the price and cost competitiveness
(Neary, 2006). A real appreciation is regarded as a loss of such
competitiveness. Some researchers found that exchange rate
distortions negatively harm economic growth (Dollar, 1992) and
inhibit manufactured exports (Elbadawi, 1999).

2. Trade Indicators of Export Competitiveness

Trade data come from COMTRADE database of the
United Nations.” Data are available at highly disaggregated (256
commodities at ISIC. Rev3, 3 Digits) level that allow minimizing
aggregation bias in the computation of the structural trade
indicators of export competitiveness. Such indicators are computed
for the benchmark years 2000, 2006 and 2007 depending on data
availability. These benchmark periods were chosen to evaluate the
latest progress in trade policies, and gauge the shifts operated in
trade structures as a result of economic reforms implemented in
most Arab countries, which aim to transit to market economy and
to more outward trade orientation in order to achieve economic
success through further exports of manufactured exports. This is
in the hope to mimic the East Asian Tigers.

The sample includes all Arab countries that have comparable
trade data at the required level of disaggregation. The countries
included are: Algeria, Bahrain, Egypt, Jordan, Kuwait, Lebanon,
Morocco, Oman, Qatar, Saudi Arabia, Syria, Tunisia, United Arab
Emirates, Yemen and Mauritania. The original intention was to
include data for a longer period. However, given the unavailability
of data for Arab countries included in the study, the paper covers
only the period 2000-2006.

There is a panoply of trade indicators developed in trade
literature that reflect the commodity export competitiveness in
international markets.('” In this paper, the following were used:

« Growth rates of imports and exports between 2000 and 2006
« Commodity export shares in global markets, export structure
« Revealed comparative advantage (RCA)
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Intra-industry trade (IIT)
Export similarity

Export dynamics

Diversification and concentration
Technological contents of exports

Table 1 presents the definitions. The combined use of such
indicators is hoped to facilitate unveiling the nature of commodity
exports and reflect the degree of export competitiveness.""” In
this context, it is assumed that progress in export competitiveness
requires,amongotherthings,enhanced real growth ofthe commodity
exports, and less growth volatility; contributes to increase market
share and enhances country revealed comparative advantage in
non-primary goods and also enhances intra-trade industry. This
reduces commodity concentration; improves technology content
of goods exported; and also reflects more export dynamics in the
sense that more exports are compatible with world demand. At the
same time, a retreat is made from traditional commodities where
global demand is declining. From policy evaluation standpoint —
and based on these indicators — progress in export competitiveness
is enhanced if one detects a build-up of a comparative advantage in
new non-traditional commodities, a shift in export structure away
from resource based commodities, a decline in export concentration,
an increase in intra-industry trade, and an increase of the share of
rising stars, and improving the technological content of the exports,
and improving trade similarities and complementarities. From
these attributes, a competitiveness indicator may be synthesized
that truly reflects progress toward making trade for development.

For comparison purposes, the sample also includes South
Korea, South Africa, Malaysia, Portugal, Chili and Ireland. The
choice is ad hoc and made only for the purpose of benchmarking
Arabperformance. However,itmaybeargued thatthese comparator
countries could be regarded as representing a best practice group
that Arab policymakerscanlearnfromtheireconomicdevelopment
experience taking into consideration different historical and initial
conditions. Besides exports and imports trend, the analysis covers
trade structure and competitiveness.
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In addition, several indices were utilized that assess
complementarily of each country with the Arab countries as a
group. These indices include Relative Growth rates of exports and
imports, Export dynamics, Intra Industry Trade (IIT), Revealed
Comparative Advantage (RCA), Diversification, Concentration,
Specialization, Complementarily and Similarity.

Firstly, indices were computed for each country. Then
results were summarized in separate tables by index, sorted by
SITC classification groups and by technology level (resource-
based, low tech, medium tech and high tech, labelled respectively
RB, LT, MT and HT). Table 1 discusses briefly what is meant by
each indicator or index.

Table 1. Description of Indicators and Indices.

1. Growth Rate

(1/n—1)

X

G, =| == = 100
X,

Where X and X, are the trade values
(exports or imports) of product i in the
beginning period (t1) and the end period (t2),

respectively and n the number of years.
Index This index intends DX = (Z|hy — F, )/ 2

to reveal highly or lowly

exports dependent on | where hij is the share of commodity i in the
relatively few products. total exports of country j and £, is the share of
the commodity in world exports.

2. Export Diversification
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3. Export Concentration
Or Hirschman (1958) Index
(H), which is calculated
using the shares of all
three-digit products in a
country’s exports.

m ==

Where x, is country j’s exports of product i
(at the three-digit SITC classification) and
X is country j’s total exports. The lower this
index is, the less concentrated are a country’s
exports.

4. Revealed Comparative
Advantage Index (RCA)
Suggested by Balassa
(1965), the RCA captures
the degree of trade
specialization of a country.

RC‘47J - (x'j /Xﬂ }(ij /pr )

Where X, and x,, are the values of country i’s
exports of product j and the world exports
of product j and where X, and X refer to
the country 1’s total exports and world total
exports A value of less than unity implies
that the country has a revealed comparative
disadvantage in the product. Similarly, if
the index exceeds unity, the country is said
to have a revealed comparative advantage in
the product.

5. Export Specialization
Index.

This index provides product
information on revealed
specialization in the export
sector of a country 1.

ES=(x,/ X, )/(m,/M,,)

Where X and X are export values of country
i in product j and total exports of country i,
respectively, and where m,, and M, are the
import values of product j in market & and
total imports in market k. The ES is similar to
the RCA in that a value of the index less than
unity indicates a comparative disadvantage
and a value above unity represents
specialization in this market.
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6. Intra-Industry Trade (IIT)
Reveals the specialization
degree in a given industry
which allows the country
to increase its integration
into the world economy
(Havrylyshyn and Kunzel,
2000).

5,21,

Where X and M, represent exports and
imports of products from industry i. The
index ranges between zero and one, with
larger values indicating a greater level of
trade between firms in the same industry.

10T = fsum( X, + M,) - sum X, -,

7.Export Dynamics
Commodities are regarded
to be dynamic if their
share in global exports
is increasing. If the
country’s exports structure
follows that of the global
market, this means that
the country is enhancing
export competitive-ness.
TradeCAN (World Bank,
2005).

By comparing changes in export shares
in global markets AS  and domestic markets
AS, between 2000 and 2006, commodities
are classified as: Rising Stars (RS); Falling
Stars (FS); Missed Opportunities (MO);
and Strategic Retreat (SR) according to the
following rules. A commodity is regarded RS
if AS > 0and AS, >0, and FS AS <0 and
AS,> 0, MO if AS >0 and AS <0 and SR
AS <0 and AS, <0.

8.Decomposition of
compe- titive  factors
changes in exports between
two periods is decomposed
to changes due to global
demand changes, and
due to market share
(competitiveness) changes
(Kravis, 1970).

Changes in exports due to global demand
is computed as follows:

AEJ:‘ = ZSUJ’(DG' — D,
where E exports D is global demand; S is
commodity share in global demand; I is for
exporting country during period 0 and t and

j index of commodities. The competitiveness
part is calculated as follows:

AE, = Z(Sa - ASO;)DU
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9. Export Similarity Index
(Finger and Kreinin, 1979)

S, =[> asin(x,. x, )] * 100

Where X, and X, are industry i’s export
shares in country j’s and country k’s exports,
which is Arab group here. The index varies
between zero and 100, with zero indicating
complete dissimilarity and 100 representing
identical export composition.

10. Trade Complementarily
In dex. Shows how well the
structures of a country’s
(or a country with a block
of countries) imports and
exports match. Then, it
provides useful information
on potential Arab intra-
regional trade since it is
computed with regards to
Arab countries as partners
(Michaely, 1996).

7C, =100 — 3> (myp — x,|/2)

Where x, is the share of good i in the global
exports of country j and m, is the share of
good 7 in all imports of country £. The index
is zero when no goods are exported by one
country or imported by the other and 100
when the export and import shares exactly
match.

3. Assessing Arab Exports Competitiveness

As previously stated, the goal is to gauge Arab export
competitiveness and to find out to what extent Arab countries
were successful in increasing and diversifying their trade away
from resource-based commodities to labor-, capital- or skill-
based intensive goods and catch up with other successful exporting
countries (represented here as the six comparator countries). Arab
countries’ trade patterns are examined in the following subsections
through the study of their structures, competitiveness and
dynamics, as well as complementarities between Arab countries.
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Economic Development and Export Supply Capacity

As countries progress along their historical economic
development, their industrial supply capacity is expected to
improve in terms of production quantity and in terms of product
quality. Such improvements would allow a production surplus that
could be exported if competitiveness conditions are addressed.‘'?

To assess the status of the supply capacity of the Arab
production system, the detailed commodity exports (three
digit level) is investigated and compared with the number of
commodities exported with a group of non Arab comparator
countries that have an export-oriented production system. In
fact, the absence of exports (zero exports) (Appendix, Table 1)
would suggest that supply capacity is very low or that production
is oriented to local markets.('® In Arab countries, the number of
commodities not exported or having exports value less than one
million US$ in 2000 and 2006, represents a very large share of the
total commodities that could be exported. For the six comparator
countries, only four goods are not exported, compared to 98
commodities for Arab countries. This number increases to 173
for Arab primary low-income countries: Mauritania, Sudan,
and Yemen. The number reaches 91 for oil-based economies.
The diversified Arab economies group performs better by having
only 30 commodities not exported. However, the extent of this
penetration of the global export markets is very shallow and reflects
a weak supply capacity. This is verified by looking at the number
of commodities exported whose value does not exceed one million
US$. The average number of commodities of this category is only
35 commodities for comparator countries but reaches 132 for
Arab diversified economies. For oil-based economies, the figures
are 181 and 234 for Arab primary poor countries.

At the country level, the number of zero export commodities
does not exceed 9 in Chile, while in Arab countries, the number of
zero exports is much higher and only Egypt, Lebanon, Morocco,
Saudi Arabia, Syria, Tunisia and UAE had figures below 30 in
2006. It is noteworthy that the Syrian performance decreased this
number from 172 to 13. However, when looking at the number
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of commodities with less than 1 million US$ export value, lack
of export development is even higher. In comparator countries,
the number does not exceed 60. On the other hand, the best
performing Arab countries reached 92-93 (Saudi Arabia and
Tunisia respectively). In most Arab countries, this figure is well
above 100 and could reach 200 in oil-exporting countries.

The process of supply intensification and building new
comparative advantage is very complex and probably represents the
“crux” of economic development. The neoliberal paradigm policy
prescriptions — dubbed the Washington Consensus by Williamson
(1989) and largely implemented in World Bank-IMF adjustment
programs — saw the success of the Asian Tigers in becoming newly
industrialized economies, largely due to their policy discipline in
keeping economic fundamentals in check, promoting openness
and curbing government failures (World Bank, 1993).

On the other hand, structuralists and development
economists such as Rodrik (2004), Lall (2004), regard that market
failures are at the core of development obstacles and industrial
development will fail unless policy makers address the investment
coordination problem and information externalities. As markets
do not provide price signals for goods that are not yet produced,
producers have to rely on “self discovery” in order to establish the
cost structure, and thereby, industry profits that enable producers
to invest. Both externalities blunt the incentives for productive
diversification. To overcome such constraints, the East Asian
countries followed the strategy of picking the winners and were
very selective in addressing such constraints and required the
achievements of pre-determined exports targets. The relevance
of the experience of the East Asian economic development model
is discussed in Noland and Pack (2002, 2003 and 2005). Galal
and El-Megharbel (2005) and Nabli et al (2006) evaluated such
strategy for Egypt and the Middle East respectively. A World Bank
report (2003) discussed in detail the export promotion policies in
the MENA region.

Defenders of the neoliberal model argue that such
actions were irrelevant. Moreover, public action nowadays is
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largely diminished by the powers attributed to the World Trade
Organization (WTO) as selective public subsidy is combated by
this organization. Rodrik (1986) argued for a deliberate proactive
exchange rate policy to offset the negative effects of protection
dismantling, knowing that exchange rate policy is outside the scope
of the WTO. He also posited that China, by keeping its currency
undervalued, created incentives for fast export growth. Probably
one of the main reasons of the weaknesses of Arab manufacturing
is the lack of timely industrial strategies that permit the successful
shift from imports substitution to export promotion as just was
operated in most East Asian countries (Nouira et al, 2010).
Chang (2002), by reading the industrial development throughout
the history, advocated the impossibility of successful industrial
development without protection.

With this definition of development as a self discovery
in mind, Haussmann and Rodrik (2006) and Haussmann and
Klinger (2007) established a relation between commodity exports
sophistication and development level and found that the process
of structural transformation and building new comparative
advantage is guided by what countries actually export (or by
their export sophistication). Because poor countries have sparse
product space, they are trapped in low quality exports and moving
to high quality exports (high income) is made difficult because
of long distances in the product space. Agosin (2009) found that
export diversification exerts a positive effect on economic growth in
emerging countries. Oil and primary products are at the periphery
of the product space. Elbadawi and Gelb (2009) found that Arab
countries are characterized by relatively low export sophistication
and high export concentration by testing the relation between
export concentration, and the share of exports to output with the
share of hydrocarbon output. Although the hydrocarbon sector
might be the reason for low export sophistication, Elbadawi and
Gelb (op cit.) emphasized the role of the real exchange rate as a
determinant of the profitability of tradable activities. In line with
the thinking of Rodrik (1986 and 2009), who argued that deliberate
real exchange rate undervaluation promotes diversification,
Nouira et al %20 10) in a study of four Arab economies found that
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the relative success of diversification of Morocco and Tunisia
compared to Egypt and Jordan, may be attributed to the deliberate
use of proactive of undervalued exchange rate.

Using the approach developed at the World Bank by
Chenery and Syrquin (1995) for the study of structural adjustment,
Laabas (2009) found that most Arab countries follow a primary
production-led industrialization strategy based on data for the
period 1960-2006. Only Jordan, Lebanon, Morocco and Tunisia
are considered to have a manufacturing-based industrialization.
As for the structural transformation, most of the Arab countries
are slow to change and the actual share of manufacturing output
and manufacturing exports — both expressed as a share of GDP —
are below the expected level. Only Jordan, Tunisia and Morocco
have achieved their structural transformation in the manufacturing
sector. Egypt is still a primary producer and Lebanon’s output and
exports are below the expected level because its GDP is inflated
by remittances. Nonetheless, these results should be taken with
caution given some data measurement problems. For example,
using data from WDI, and UNIDO especially in the case of
Tunisia, Morocco and Jordan, the ratio of manufacturing exports
to manufacturing output is consistently higher than one.

Even if the experience of the diversified group as successful
in terms of export diversification and structural transformation is
considered, it is worth noting that debt and unemployment are
running high despite respectable economic growth. The size of
the exporting sector is small and in absolute terms, compares less
than oil-exporting countries, ie., of Saudi Arabia and the UAE
(Appendix, Table 2). In 2007, the exports of manufacturing
exports of both countries was around 26.0 billion US$ although

it represented only 6% of their commodity exports. However,
the manufacturing exports of the diversified economies of
Jordan, Lebanon, Morocco, Tunisia was also around US$26

billion representing more than 60% of their commodity exports.
Tunisia"> and Morocco have the highest manufacturing exports
of around 10 billion US$ each but it is only half the level of Saudi
Arabia, a primary export non-diversified economy. This finding is
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in stark opposition with the widely used taxonomy of classification
which regards Syria and Egypt as diversified economies. For more
examples, see Ali (2001) and Elbadawi and Gelb (2009).

Export Structure

On top of the weak export supply capacity, most of the Arab
countries — namely Saudi Arabia, Kuwait, UAE, Oman, Bahrain,
Qatar, Algeria, Sudan and Yemen — are mono exporters of oil
and gas (Appendix, Table 3). In these countries, hydrocarbons

account for more than 90% of their commodity exports. The
policy challenge is how to reduce the overwhelming dominance
of hydrocarbon over the economy. Egypt and Syria, although
regarded as diversified economies, are also hydrocarbon exporters
but oil accounts for smaller share of commodity exports, though
considerable.('® Resource-based economies arguably suffer from
the syndrome of “resource curse” and “Dutch disease”¢'” which
distort resource allocation mechanisms and encourages rent-
seeking behavior{', especially in the presence of weak institutions,
This is notably reflected in imports, heavily concentrated in
manufactured goods, machinery and transport equipments in all
Arab countries (Appendix, Table 4).

However, despite huge accumulated empirical evidence
on the slow economic growth of resource-based economies
(e.g. Sachs and Warner, 1995; Frankel, 2010) oil and gas exports
generated substantial financial wealth, albeit volatile, and made
macroeconomic management difficult. However, it permitted
substantial economic development, especially in GCC countries
which achieved high levels of income per capita and high levels
of human development. In a recent study, Alexeev and Conrad
(2009) who used regression equations based on per capita GDP
levels, found the performance of oil-based economies, was, on
balance, positive. They also found no empirical evidence of the
negative impact of the quality of institutions on income levels in
oil exporting countries. This is because oil discoveries increase
income substantially although subsequent growth rates tend to be
volatile and decreasing.
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Arab non-oil exporters, while considered to be diversified
economies, still have a narrow industrial supply base. Lack
of capital (both physical and human) restricted their relative
growth and economic development. As they have started from
low levels of income, their respectable economic growth has not
been sufficient to lift them to high income as happened to the East
Asian tigers. Morocco, Jordan, Syria and Egypt are all in the lower
middle-income countries. Mauritania is a resource-poor country.
Lebanon enjoys higher middle-income level, due to its services
industry and to a large expatriate population (Appendix; Table 2).

Although hydrocarbon dominates exportsin Algeria, Yemen
and Sudan, the quantities extracted and exported are not high
enough to increase GDP as in the case of the GCC countries. Libya,
an oil-based small economy and labor-importing nation, has not
reached the income level of GCC countries. The Syrian economy

experienced a decline of its oil exports from 76.3% in 2000 to just
40.7% in 2006, indicating a shift away from oil dominance due to

a decline in oil output. This decline of 36.3% was matched by an
increase in non-oil exports. Between the two periods, commodity
exports more than doubled from 4.6 billion to 10.9 billion US$. In
contrast, Egypt and Sudan showed an increase of their oil exports

from 33.2% to 52% and from 66% to 90%, respectively, principally
due to the increase of oil prices. Both countries run the risk of real
exchange rate appreciation. Inflation is running at double digit.
Tunisia, Jordan, Morocco and Lebanon are able to diversify their
exports away from agriculture and raw materials and partially tend
to rely more on manufactured products. These countries aim to
benefit from positive effects of manufacturing exports, including
higher and stable export earnings.

Looking at the export structure from the angle of technological
contents (Appendix, Table 5 and Table 6), and classifying commodity
exports and imports with respect to their technological content!"* based
on ISIC Rev.3, this provides further support to the finding that most
Arab countries are RB exporters. In fact, low quality of exports explains
the weak link between exports and economic growth. Jordan, Tunisia,
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Lebanon and Morocco are the only exceptions since the share of their
RB exports is below 50%. It is worth noting the significant decline of

Syria’s RB exports from 88.3% in 2000 to 59.7% in 2006. Syria, Yemen,
Oman and Bahrain are small producers of hydrocarbons. However, the
impact on the balance of payments of these countries is considerable.
According to Chenery and Syrquin (1995), and Syrquin and Chenery
(1989), small economies with little endowments in natural resources
will engage in an outward development strategy and engage early
in manufacturing industrialization. The speed of such structural
transformation is governed by the availability of foreign capital and
by the degree of their openness to trade. They will first specialize in
LT products in order to exploit their comparative advantage of low
wages and subsequently, they will move up the technological ladder by
specializing more in MT and HT products. However, countries with
large natural resource endowment will opt for delayed industrialization
and only engage in industrialization at a point when natural resources
are no longer sufficient to sustain population welfare or after depleting
the stock of natural resources. Accordingly, exports of Jordan, Tunisia,
Lebanon and Morocco, Syria and Egypt are dominated by LT exports,

while HT exports are not large enough, and in any case, below 10%.

The change in export pattern according to technology contents
is not uniform across Arab counties. HT exports in 2006 are highest

in Lebanon (10.26%), followed by Jordan (7.97%), Morocco (7.05

%, and Tunisia at 4.58%. HT exports in other Arab countries are
negligible. The MT category accounts for a higher proportion in
Tunisia (23.67%), Lebanon (19.64%), and Morocco (16.72%). LT
exports are concentrated in Jordan <42.56%>, Morocco (334%),
Tunisia (39.30%), Lebanon (28.98% ), Egypt (25.55%) and Syria with
25.36 %. Although these countries are considered to be diversified
economies and their exports originate in manufacturing goods,

the share of RB is still important in some countries. This category
accounted in 2006 with more than two thirds of exports in Egypt,

43% in Morocco, 59.7% in Syria, 41% in Lebanon, and around a
third in Jordan and Tunisia.
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By summing RB and LT exports, it is clear that Arab
production and exports are not sophisticated and are concentrated
at the lower segment of the technology spectrum and consists
mainly of primary products (mining and agriculture) or processing
of resource-based products such as agro-food, leather and textiles.
Even in diversified Arab economies, RB and LT exports account for

more than 70% of their commodity exports. Looking further at the
export structure by sectors, it confirms the fact that Arab exports
are concentrated in raw and processed natural resources. In 2006,
food and live animals, beverages and tobacco, crude materials and
inedible, animal and vegetable oils and fats, contributed a large

share in commodity exports in Tunisia (13.29%), Syria (20.59%),
Mauritania (93.3%), Morocco (28.52%), Lebanon (25.84%),

Jordan (26.74%) and Egypt (10.08 %). Some Arab countries
also developed chemical industry to exploit their endowments of

mineral deposits of phosphate such as Jordan (20%), Morocco
(13%), Lebanon (9%), and Tunisia (8%). As for the machinery
and transport equipment category, Jordan (7%, Lebanon (20%),

Morocco (18%), Tunisia (21%), and Syria (5% have developed
exports geared toward producing parts. Some countries, like
Algeria and Egypt. invested in machinery and transport but mostly
oriented towards local markets.

Given the weak production systems in most Arab countries,
commodity exports require high import content. In general, oil-
exporting countries have higher export ratio compared to import
ratio, thereby generating a trade surplus. In non-oil-exporting
countries, the opposite situation prevails. For example, in Saudi

Arabia, the export ratio in 2006 was 59.3% compared to 17.9%
for the import ratio. In Tunisia, the export ratio was 37.8% and

the import ratio was 45.9%. The trade balance in the diversified
economies is largely improved by the export of tourism services.
Commodity imports are largely concentrated in manufactured
goods, machinery and transport equipments and to a lesser extent,
in food and live animals, even in non-oil countries. The high
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propensity of importing manufactured goods is driven mainly by the
high demand of consumer goods as well as industrial inputs and the
demand for investment. When looking at imports by technological
contents, it turns out that they are mainly MT, followed by RB

and LT products. HT imports don’t exceed 9% of Arab imports.
Noteworthy is that a rise in RB imports, is fairly compensated by

a decrease in HT imports (around 5%). Likely, LT imports rise is
compensated by decrease in MT imports (around 1.5%).

The structure of commodity exports is further summarized
by calculating the diversification and concentration indices
(Appendix, Table 7 and Table 8). Both indices are also calculated
for different technology levels. There are 256 commodities in

the 3 digit ISIC Rev 3, 117 (45.7 %) of which are classified as

RB, 48 (18.75%) as LT, 69 (26.9%) as MT and 18 (7.03%) as
HT. The diversification index measures the total deviation of
export structure from global export pattern. The best record in
the comparator countries is achieved by Portugal and Korea (0.41
and 0.44 points, respectively). In most Arab countries, the figure is
nearly double. Tunisia is the most diversified Arab economy with
0.59 index points. The index is higher in other Arab “diversified
economies”. It reached 0.65in Lebanon, 0.70 in Syria, 0.69 in Egypt,
0.74 in Morocco and 0.77 in Jordan. These countries, although
having achieved some degree of export diversification, their export
structure still deviates noticeably from that of world exports. This
is because — unlike Tunisia which achieved the highest export
diversification in the manufacturing sector — these countries are
still dominated by RB exports. For example, the diversification
index in the RB in Tunisia was 0.16 whereas it was 0.28 in
Morocco and 0.32 in Egypt. Most of the deviation from world
exports structure originates in the RB commodities category, in
oil and agriculture goods—exporting countries. The LT, MT, and
HT categories contribute nearly evenly in most Arab countries.
The low diversification of the LT sectors in Jordan, Morocco and
Tunisia is worth noting. In these countries, the industrialization
efforts is more concentrated in some sectors such as food and
textiles that are considered to be low technology
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These findings are corroborated when calculating the
Hirschman Concentration Index (1958). The exports of oil and
other primary goods are heavily concentrated in several countries
leading to a concentration index well above 0.60 and equal
the concentration levels in RB commodities. Exports of other
categories are negligible or non-existent therefore giving a zero
concentration levels. Concentration increased in Sudan due to
increased oil exports, but declined sharply in Syria. Concentration
levels in Syria and Egypt are in the intermediate level. Exports
concentration levels in the Arab non-primary exporters are similar
to the comparator countries. Lebanon had the least concentrated
exports with an export concentration index of 0.16, followed
Morocco with 0.21, Tunisia with 0.22 and Jordan with 0.23.

Exports Competitiveness

Porter (1990) stressed on building competitive advantage
through innovation and productivity as the best way for enhancing
national competitiveness. In their initial development stage,
developing countries still need to build, on their comparative
advantage in natural resources and factor intensity to enhance
economic growth. As their economic system gets more
sophisticated, the role of comparative advantage is expected to
decline as countries progress from factor-driven economies to
efficiency- and innovation-driven economies. The importance
of such comparative advantage and where it lies, is assessed by
computing indices of Revealed Comparative Advantage (RCA),
Export Specialization (ES) and Intra Industry Trade (IIT) indices.

The World Economic Forum in their flagship World
Competitiveness Report (2010) used a classification taxonomy
based on GDP per capita and the share of mineral exports in order
to classify countries according to their economic development
stage and their comparative advantage. Yemen, Mauritania and
Sudan are considered as factor- driven economies. Most of the
Arab countries are in transition from factor- to efficiency- driven
economies (Algeria, Egypt, Kuwait, Libya, Morocco, Qatar, Saudi
Arabia and Syria). Tunisia is considered to be efficiency-driven.
Bahrain and Qatar are in transition from efficiency- to innovation-
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driven economies. Only the UAE is considered as innovation-
driven economy.

Most Arab countries possess few RCA (Appendix, Table
9). All oil exporters have, on the average, only less than 10
commodities with RCA above one and the bulk of the exports are
in these commodities. In Mauritania, only 4 commodities have
RCA above 1 and 14 commodities in Oman. However, the group
of Arab diversified economies performs better in terms of the
number of commodities with RCA greater than one. In fact, they
achieved the same performance as the comparator countries. For
example in 2006, Lebanon had 74 commodities with RCA above
one and was only second to Portugal. The number of commodities
with RCA above one in Tunisia, Egypt, Morocco and Syria are
comparable to Korea and Malaysia. In oil-exporting countries,
most of their comparative advantage is in RB commodities,
and only little comparative advantage is created outside the RB

commodities. For the diversified economies, more than 50% of
their comparative advantage is in the RB economies. The figure is

around 63% for Egypt and Morocco and around 50% for Jordan,
Syriaand Tunisia. In Lebanon, it was 44%. This structure compares
with that of Malaysia (45%) and Portugal (44%) and Ireland
(64%). It is only in Korea where the RB comparative advantage is
minimal (18%).

Arabdiversifiedeconomiesalso developed some comparative
advantage in low and medium technology commodities. Lebanon
has a small comparative advantage in HT commodities. In Egypt,
Jordan and Lebanon, there is a balance in their comparative
advantage between LT and MT exports. However, this has to be
weighted with their contribution in total exports. In 2006, MT

export represented only 6% in Egypt, 15% in Jordan and 20%
in Lebanon. On the other hand, low comparative advantage in
LT exports is more important than MT in Syria, Morocco and
Tunisia. These countries increased their comparative advantage
considerably mainly in RB and LT commodities.
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The dynamics of RCA between 2000 and 2006 in Arab
countries was considerable in terms of the number of commodities
that had positive change in the index. However, looking at their
relative contribution in the value of exports, it is only minimal.
Although, most of the exports are made in sectors where countries
possess strong comparative advantage, then it is interesting to see
where these increases originate. The underlying tendency may
indicate where the future of Arab comparative advantage lays. As
most of Arab exports are concentrated in RB products and account
for almost exports, it is imperative that Arab countries diversify
away from RB products in order to sustain high economic growth.
The data show that RCA dynamics is strong in the UAE, Lebanon,

Morocco, Saudi Arabia, Syria, Tunisia and Yemen. Around 45%
of the increase in RCA was in RB commodities. It is interesting
to note that MT contribution is higher than LT sectors and even
some countries’ RCA in HT, registered some positive increases.
This tendency could indicate further strengthening of export
diversification away from RB and LT commodities.

Furtherevidenceon RCA isgivenbythe Export Specialization
(ES) index (Appendix, Table 10). The ES index is a slightly
modified RCA in which the denominator is usually measured
by specific markets or partners. It provides product information
on revealed specialization in the export sector of a country as the
ratio of the share of a product in a country’s total exports to the
share of this product in imports to specific markets. The index is
computed relative to the world market. As previously stated, Arab
oil-dominated countries have few commodities in which they
are specialized (ES>1) outside the RB commodities. In non-oil
countries, this figure reaches almost 69, which is quite comparable
to comparator countries, but still originates in RB. Nevertheless,
some specialization in LT and MT commodities appear in Jordan,
Lebanon, Morocco, Tunisia and Egypt._

The Ricardian and New Classical trade theories attribute
the occurrence of trade mainly to relative endowments, and
factor intensity differences. Countries are expected to specialize
according to their respective comparative advantage. Countries
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also engage in Intra Industry Trade (IIT). In the beginning,
the phenomenon was dismissed and regarded as marginal, and
was considered as the outcome of aggregating heterogeneous
commodities. Krugman (1981) in his new trade theory explains
IIT by the fact that it enables countries to gain further from
trade because it allows countries to take advantage from larger
markets. The phenomenon increased considerably since the
1980s as multinational corporations engaged in establishing
global production chains in order to minimize their cost. Also,
developing countries welcomed foreign direct investment (FDI)
because it is thought to help growth through providing non-debt
financial resources and help transfer technology and provide easy
access to markets. In this regard, IIT is taken as an indicator of
potential competitiveness because it directly affects the export of
manufacturing and helps accelerate structural transformation.

Empirical evidence suggests that II'T levels increase with the
level of economic development. In order to measure the extent of
IIT, the index developed by Havrylyshyn and Kunzel (2000) based
on the work of Grubel and Lloyd (1975). The index is calculated
for aggregate trade flows as well as disaggregated by technology
levels. In general, oil-exporting economies have very little IIT
because their exports are concentrated in hydrocarbon and imports
of oil are minimal (Appendix, Table 11). Only Bahrain imports
oil from Saudi Arabia and at the same time has a considerable
export of 0il.*” Qil-exporting countries do not have considerable
IIT outside the RB sectors. This is the consequence of their slow
structural transformation into manufacturing. In the diversified
Arab economies, the levels are remarkably higher. Tunisia is the
best performing Arab country with IIT index reaching almost
0.4 in 2006. Tunisia diversified its economy and deepened its
industrial development through further participation in European
production chains. IIT levels increased in many sectors. Most
noticeably, IIT reached 0.5 in HT sectors as well as in tobacco and
beverages and in transport equipment.

Levels of IIT in other Arab diversified economies are well
below the level of comparator countries. In Egypt, it reached 0.34
in 2006, and is particularly strong in mineral fuels and chemicals
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and in LT industries. IIT levels in Jordan, Morocco, and Syria
stood at only 0.2 in 2006 compared to 0.6 in Malaysia and Portugal.
In Jordan, IIT is particularly high in chemicals, beverage and
tobacco and miscellaneous manufacturing. In Morocco, IIT is
high in animal and vegetable oils and fats and to a lesser extent, in
chemical, machineryand transport equipments, and miscellaneous
manufacturing. It is also observed that there are some IIT activity
in Oman, Saudi Arabia and the UAE notably in mineral fuels,
lubricants and chemicals.

Export Dynamics

Sustaining gains in export competitiveness positions
in international markets depends partly on the ability of the
domestic economy to adapt rapidly to structural changes in global
trade. In order to evaluate the ability of Arab economies to adapt
to world trade requirements, the approach developed by the
Economic Commission of Latin America and the World Bank in
2005 known as Trade CAN is used. The idea is very simple and
consists of comparing the change in the country’s export share
with the change in global commodity shares. If both shares were
increasing, the commodity is regarded as a Rising Star (RS). If they
were decreasing, the commodity is regarded as a Strategic Retreat
(SR). However, if the country’s export share was increasing and
its global share was decreasing, the commodity is regarded as a
Falling Star (FS). In the opposite case, the commodity is regarded
as a Missed Opportunity (MO).

Table 12in the Appendix decomposes the changes in exports
over the 2000-2006 period due to RS, FS, SR and MO. Between 2000
and 2006, the price of oil increased substantially thereby pushing
up oil share in domestic and global exports. As a consequence,
in all oil- exporting countries, RS commodities accounted for a
substantial share of the export growth between the two periods.
However, many countries missed this opportunity because their
export share in hydrocarbon products slipped between 2000 and
2006 — despite the fact that the increase in export proceeds in this
category was remarkable. In Kuwait, most of the export increase
was in the MO because of a substantial decline in hydrocarbon
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export market share. The same phenomenon was observed in
Bahrain, and to a lesser extent in Algeria, the UAE and Oman.
Only in Saudi Arabia, Qatar and Yemen saw the RS category
dominate export change because of a gain in global market share.

The figures are as follows: RS accounted for 67%, 88%, 32%, 95%,

99% and 43% of exports change in Algeria, Saudi Arabia, UAE,
Yemen, Qatar and Oman, respectively. On the other hand, MO

accounted for 33%, 9%, 65%, 3%, 0% and 63% of exports change
in these countries, respectively. All the export growth in Egypt

was RS because 25% of the commodities that contributed to total
export change had their share increase in both domestic and
global markets. In fact, natural gas and heavy petroleum oils alone

contributed by more than 54% of the export increase. As long as
hydrocarbon prices are on the increase, oil exporters will enjoy
higher export proceeds and their export pattern seems to be in line
with global demand dynamics. The situation is reversed in the case
of prolonged decline of oil prices. Oil exporters are unable to shift
their exports away from hydrocarbon.

In non-oil exporting countries, the export dynamics is less
nuanced. Firstly, RS contributed between a quarter and a third of
the exports increase between 2000 and 2006. RS contribution was

highest in Lebanon and reached 47%, but export growth in RS was
very limited because it mainly originated in RB and LT sectors. The

contribution of RS was 32%, 31%, 26% and 26% in Syria, Tunisia,
Jordan and Morocco, respectively. In all diversified economies,
despite the fact that a good part of the exports is generated in RS, the
expansion of exports sectors is very limited. These countries cannot
accelerate growth and create jobs without a substantial increase
of the exports sector. The growth is further hindered because
diversified economies have a sizeable part of the exports generated
in the the FS category. These countries continue to increase exports
share in commodities that are fading away in global trade. The

weight of these goods reached 68% in Jordan, 55% in Tunisia, 54%

in Syria, 47% in Lebanon and 46% in Morocco. These countries
need to shift away from these commodities in order to maximize
the benefit of trade and adapt more to global trade ramifications.
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Export dynamics is further detailed by classifying goods
according to their technological contents (Appendix, Table 13).
Although the export increase in oil exporting countries was very
substantial between 2000 and 2006 due to price increases, RSs were
mainly concentrated in the RB category. For example, export
increase in Saudi Arabia was more than 130 billion US$; 115 billion
US$ were in RS goods and 109 billion in the RB sectors. Also, most
of the exports dynamics in Algeria and Bahrain are confined to RB
and are RS and MO. In Egypt, 8.7 billion US$ increase in exports

were all in RS but yet most of it was in RB (67%) and LT (28%).
The picture is the same in oil-exporting countries. In Jordan, most
of the export increase is the FS category and concentrated in the RB

(30%) and in LT (58%) indicating potential structural problems.
Additionally, RS exports in Jordan were dominated by RB and LT
goods. Export increase in Lebanon was only 1.15 billion US$. The
export growth is split between RS and FS. More than half of export
growth in these two groups originates in RB and LT. MT goods

accounted for 20 in RS and 33% in FS. In Syria, more than half of
the exports growth was in the FS category and a third of the 6 billion
US$ export increase was in RS. In the former category, nearly one

fifth was in MT and 47% in LT. Resource-based accounted for

22% of RS while LT and MT share was 76%. Although, Syria is
managing well the shifts away from RB and diversifying into LT
and MT sectors, it appears that the allocation of resources were
not appropriate as most of good deal of the exports are in the FS.
If the trend persists for a long time, economic growth could be
stalled. In Morocco, more than a quarter of export increase was

in RS and 45% in FS and 23% in SR. Rising Stars were essentially

in RB sectors and FS were in LT (15%) and MT (43%). A great
proportion of growth exports is concentrated in the FS and the MT
segment. As in Syria, this requires a shift away from production
into more raising stars. In Morocco, a good deal of export growth
was in the SR and in LT, in particular. More shifts away from the
ES are needed in order to maximize export growth. Likewise, most

of export growth in Tunisia (55%) was in FS and 31% was in the
RS. In Tunisia, no significant SR was operated. RS export growth
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is concentrated in RB (56%) and FS is concentrated in MT (42%).
Tunisia also presents the same dysfunction of the export structure.
Diversified countries need to move to more RS commodities but
outside the RB and LT segments.

These patterns are more detailed by disaggregating export
change by sectors of origin (Appendix, Table 14). This reveals
how exports are generated in every sector.

In the previous paragraph, the concentration has been on
export dynamics and how the domestic exports sector responds
to global demand. It is interesting to see how export growth
is generated and how it relates to the competitiveness of the
domestic economy. To this end, a market-share framework is
used that decomposes export change into global demand increase
and domestic market share change (Yeats and Ng, 2000). An
increase of exports due to global demand is regarded as emanating
from a comparative advantage, whereas an export increase due
to an increase of market share is regarded as a conciliation of the
competitive advantage of the economy. The analysis is further
detailed by technology level. Export growth due to market share
increase in high technology sectors is regarded as sustaining the
competitive advantage of the economy (Appendix, Table 15).

Algerian commodity export increased by 32.5 billion US$
between 2000and 2006. Most of the increase was in RB commodities.
Global demand and market share increase accounted for two thirds
and one third was due to strong global demand, despite a decline in
market share in some commodities, mainly natural gas exports. The
problem in Algeria is the absence of exports growth outside the RB
sector. In Bahrain, export growth of 5.3 billion US$ was driven only
by global demand increase in RB commodities despite a decline in
market share. Exports also shrank in some commodities due to a
loss of market share despite strong global demand.

In Egypt, export increased by only by 5.5 billion US$ between
2000 and 2006. Strong global demand and market share increase in
RB and LT accounted for most of export growth (3.5 billion US$
in RB and 2.2 billion US$ in LT). The increase of RB exports was
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mainly driven by higher exports of natural gas. Medium technology
export growth is limited. Additionally, exports declined in some
sectors due to a loss of market share. The loss of export due to
market share decline is very limited. In Kuwait, exports increased
only by 8.7 billion US$ between 2000 and 20006. Export growth in
RB was due to global demand increase despite a decline in market
share. In Oman, exports increased by 5.6 billion US$ partly due to
demand and market share and half of the increase was in the RB
sectors. The other half was in the LT and MT sectors. In Qatar,
exports increased by 23.8 billion US$ mainly due to strong market
share and global demand mostly in the RB sectors. Nevertheless,
some progress was made in MT. In Saudi Arabia, exports increased
by 122 billion US$, mainly due to increased demand and market
share with almost 8 billion US$ in non RB sectors. Approximately
10 billion US$ in export growth was due to global demand despite
a decline in market share in some RB commodities. In the UAE,
exports increased by 49.4¢" billion US$, of which 17.1 billion
US$ was due to market share and global demand increase. RB
commodities accounted only 13.6 billion US$ whereas LT and MT
shares were around 3.42 billion US$. Exports also increased by
some 32.6 billion US$ due to global demand, despite a decline in
market share.

As for non-oil exporting countries, exports change patterns
are slightly different, in accordance with exports structure
differences with oil-exporting countries, as discussed previously.
In Jordan, growth of exports of 3.07 billion US$ was driven solely
by both strong global demand and market share penetration. The
contribution of the RB sector is limited to one third. The bulk of
exports growth is in the LT and MT sectors. In Lebanon, exports
increased by 1.14 billion US$ mostly due to market share and

demand and around 40% of this increase was in the RB sectors

and nearly 50% in the LT and MT categories. In Morocco, exports
increased by 5.16 billion US$, of which 3.7 billion US$ were due
to demand and market share. Around 1.7 billion US$ was in
RB and around 2 billion US$ in the LT. MT and HT categories.
Also, nearly 1.8 billion US$ export increase was due to demand
increase despite market share loss, mostly registered in RB and
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LT. In Tunisia, exports increased by nearly 5.9 billion US$ due
to both market share increase and global demand expansion. RB
commodities accounted only for 1.45 billion US$ compared to 1.58
billion US$ for LT and 1.68 billion US$ for MT. Tunisian exports
that emanate from demand and market share increase in HT, were
quite considerable and reached 0.386 billion US$. Around 0.9
billion US$ of export increase were due to global demand and loss
of market share.

Intra-Arab Trade

Export competitiveness is intimately related to intra-
regional trade. According to Gravity models, market proximity
and other similarity and contiguity factors play a major role in
explaining bilateral trade flows. In developed countries, trading
blocs account for a sizable part of their trade. For example,
according to the UNCTAD (2009), the shares of intra-regional

trade flows are about 67%, 65% and 49% in the European Union,
Asia-Pacific Economic Cooperation and North American
Free Trade Agreement in 2008, respectively. Enhancing export
competitiveness should be facilitated by consolidating Arab intra
regional trade. Notwithstanding the importance of intra trade in
enhancing export competitiveness, its role is somewhat limited
because Arab countries are in a similar development stage and
Arab production supply does not meet all the demand requirement
for production, consumption and investment.

Some authors (Al-Obaidan, 2000; Ruzita et al., 2005; Harb,
2009; and Bhattacharya and Wolde, 2010) argue that Arab intra
trade is limited because Arab economies are similar. Also, Arab
economies tend to undertrade between themselves because of
policy-induced trade restrictions and increasing trade flows
towards Asia—Pacific Economic Cooperation (APEC) countries
(Abdmoulah, 2011). In order to gauge the extent of Arab intra
trade, trade similarity and complementarity indices were computed
and summarized in Tables 16 and 17 of the Appendix.

Table 16 of the Appendix presents the Exports Similarity
Index developed by Finger and Kreinin (1979). It compares exports
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shares of a country to exports shares of Arab group of the 256
commodities. The index varies between zero and 100, indicating
complete dissimilarity or complete similarity, respectively. The
similarity index is well above 70 for all oil-exporting countries
and above 60 for Bahrain. Similarity increased sharply in Yemen.
Surprisingly it did not in Sudan, and it declined in Syria. Once
again, non-oil exporting countries — Tunisia, Jordan, Lebanon
and Morocco — demonstrate similarity levels that are similar to
comparator countries, indicating that their exports structure is
quite different from the Arab countries as a group, given that they
rely less on resource-based products.

Furtherinformationis given by assessing the complementarity
between Arab countries exports and their imports as a group
(Appendix, Table 17). In this regard, the Complementarity Index
is calculated. Basically, this index compares exports of a given
country i to Arab imports as a group in order to show how well
countries’ exports fit Arab group needs in terms of imports. Thus,
it provides useful information on the potential intra-regional trade.
Complementarity Index varies between 0 and 100, zero indicating
no match between exports and Arab imports. When looking at the
Exports Complementarity Index, oil-exporting countries reflect the
lowest levels of complementarity with Arab group since the index
values are, in general, under 15. Only UAE achieved a noticeable
increase by reaching 19.29 index points, albeit not enough to reach
other non-oil exporting countries where the figure is fairly close
to some comparator countries. Complementarity Index reached
37.42 in Lebanon, 34.13 in Tunisia, 32.91 in Egypt, 30.43 in Syria
and 24.24 in Jordan. Syria recorded the largest increase of about 16
index points, followed by Egypt and Tunisia (5 points), while the
figure is opposite in Jordan which recorded a loss of 10 index points.

The large exports similarity coupled with low levels of
trade complementarity provide a plausible explanation why
Arab countries have so far failed to achieve the ultimate objective
of a common market where intra-regional trade is substantial
despite the numerous Trade Agreements launched since the
early 1980s and the impressive development in communications
and infrastructure networks in the region.?? According to the
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UNCTAD (2009) database, the share of intra Arab exports is below

9% in 2008. Likewise, the Greater Arab Free Trade Area (GAFTA),
the Arab Maghreb Union (AMU), the Gulf Cooperation Council
(GCC) and the AGADIR 2004 Agreement have only achieved

8.5%, 5.5%, 2.5% and 11.5% of intra-trade in 2008, respectively.
Regional trading groups show intra-regional trade above 30% and
even more than 60% in the case of EU or APEC.

Overall, despite the pessimistic findings regarding the
incapability of Arab countries to enhance their intra-regional
trade significantly, intra-regional trade is still seen as a good
advocate of strategic and potential economic development and
stability. Therefore, increasing its share leads to a need to explain
more precisely the economic features underlying this failure and
thus, exploring the options for achieving more progress towards a
larger share of intra regional trade.

4. Conclusion

Arab countries have embarked, since the nineties, on a
development strategy based on a transition to a liberal market
economy hoping to enhance the export sector, accelerate growth
and alleviate poverty and unemployment. This paper is concerned
with the evaluation of the supply capacity and the competitiveness
of the export sector of 16 Arab countries. Accordingly, the paper
provides new empirical evidence based on the computation of
structural trade indicators at a fairly detailed goods level over the
period 2000-2006.

There are many pieces of evidence resulting from the
analysis. Firstly, the traditional separation between countries
largely endowed with large deposits of hydrocarbon and poorly
endowed countries holds. The structural transformation of most
Arab countries is slow as exerted by a high number of commodities
not exported coupled with the number of exported commodities
with less than 1 million US$. Oil-exporting countries stand on the
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top of the weak export supply capacity due to their heavy reliance
on oil production and export. In Saudi Arabia, Kuwait, UAE,
Oman, Bahrain, Qatar, Algeria, Sudan and Yemen, oil accounts

for almost 90% of their exports. Jordan, Tunisia, Morocco,
Lebanon and to a lesser extent, Syria and Egypt, have been able
to diversify their exports from agriculture and raw materials and
tend to rely more on manufactured products. Furthermore, by
looking at the technological content of their exports, it shows that
Jordan, Lebanon, Tunisia and Morocco, and to a lesser extent,
Syria and Egypt, are the only countries whose share of resource-

based exports is less than 50%. The export pattern according to
technological contents is not uniform across these countries.

Overall, high-tech exports do not exceed 10.5% in the best figure.
Most of the low and middle-tech exports originate from raw and
processed natural resources along with some progress in chemical
or machinery and transport industries.

The Diversification and Concentration Indices give more
support to these findings. In most of the Arab oil-exporting countries,
the figure is, to the least, disappointing except for a few outperformers
whichachieved greater progressinbuildinga diversified export supply.
In order to strengthen this export supply base, Arab countries need to
build not only on their comparative advantage in natural resources
but beyond, as they get more sophisticated.

Unfortunately, most of Arab countries have few revealed
comparative advantage. Even among the diversified Arab countries,
most of the progress in their revealed comparative advantages
is resource-based. Nevertheless, some specialization in low and
middle-tech commodities appears in Jordan, Morocco, Tunisia
and Egypt. In this regards, IIT provides a good explanation of
exports competitiveness weakness since it is a good indicator of
potential structural transformation. Oil-exporting countries have
little intra industry trade notwithstanding the presence of some
IIT activity in some sectors in Bahrain, Oman, Saudi Arabia and
UAE. Even diversified Arab countries stood at only 0.2 in 2006,
Tunisia being the only figure that reached 0.4 likely through further
participation in the European production chains.
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Sustaining these gains in export competitiveness positions in
international markets depends on the ability to adapt rapidly to the
structural changes in global demand. In this regard, oil-exporting
countries seem in line with the increasing demand for oil due to
its increasing price, but less in Bahrain, Kuwait, UAE, Algeria and
Oman. Oil countries will enjoy higher export proceeds as long as
oil prices are on the increase. The situation reverses in the case of
prolonged decline of oil price, urging these countries to diversify
away from oil. Non-oil exporting diversified countries, despite the
fact that a good part of their exports is generated in rising stars, the
expansion of exports sectors is very limited. Besides, a sizable part
of the exports is generated in commodities that are fading away in
global trade. Therefore, these countries need to shift away from
these commodities and adapt more to global trade ramifications
and to expand the rest of commodities categorized as in line with
global demand to maximize the benefit of trade. Simultaneously,
Arab countries can count on intra-regional trade and benefit from
market proximity and other similarity and contiguity factors with
Arab neighbors. Nonetheless, the large exports similarity coupled
with low levels of trade complementarity seem to be behind the
failure of Arab countries in achieving substantial share of intra-
regional trade.

Overall, Arab countries are a heterogeneous group in
terms of resource endowment and exports competitiveness. Oil-
exporting countries failed to diversify their exports outside the
hydrocarbon sector. Although oilrevenues permitted oil-exporting
countries to achieve high development levels, the development
model based on oil is, by essence, not sustainable. Arab non-oil
exporting countries made some progress in export diversification
through manufacturing exports. However, the scale and quality
of industrialization still remains below the required levels capable
of inducing high growth and absorbing a fast growing labor force.
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Footnote

(1) The Arab Countries included in this study are: Algeria, Bahrain, Egypt,
Jordan, Kuwait, Libya, Lebanon, Mauritania, Morocco, Oman, Qatar, Saudi
Arabia, Sudan, Syria, Tunisia, United Arab Emirate and Yemen.

<2>_See Laabas (2002) and Noland and Pack(2007) on the issues of Arab
development challenges.

(3) These countries are: Egypt, Jordan, Morocco, Tunisia, Mauritania, Yemen
and Algeria.

(4) See El Badawi (2003), Makdissi, Fateh and Imam (2007), Sala-i-Martin
and Artadi (2002), Bhattacharya and Wolde (2009).

(5) On resource curse, see Sachs and Warner (2000) Collier and Goderis
(2007) and Frankel (2010).

(6) For example, long term growth (1970-2008) was 4.03% pa in Egypt

compared to 0.61% in Bahrain. However income in Egypt is only around 12%
on the income in Bahrain.

(7) This approach is different from that based on the assessment of the growth
potential of the manufacturing sector undertaken by many researchers. See
for example Lall (2004) and Rodrik (2004).

(8) This time period choice was based on data availability for most Arab
countries.

(9) COMTRADE data were extracted from The World Bank’s WITS system.
(10) See Ng (2002).

(11) This approach is in contrast with the assessments of National
Competitiveness using a composite index which measures the quality of
economic environment that enables companies to compete in international
markets. See the Arab Competitiveness Report (2009) published by the Arab
Planning Institute, Kuwait, and the Global Competitiveness published by the
World Economic Forum (2009). On the other hand, some studies concentrate
on the analysis of the competitiveness of the manufacturing sector by looking
at the ability of this sector in producing goods that meet the conditions of the
international markets. See for example Lall (2004).
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(12) It is assumed that companies choose to export not only to drain surplus
in the case of tight local market, but also need to enter export markets in order
to learn from exporting. For an application to a sample of Arab countries, see
Razzak (2009).

(13) Lack of data of production output and exports at the same detailed
three digit level was a challenge. However, available data taken from the
UNIDO database for some Arab countries show that the production system
is characterized by the absence of production just as the absence of exports.

(14) WDI (2009).

(15) The National Statistical Institute data for 2007 show that manufacturing
output was only 6 billion Tunisian Dinars compared to 15 billion Tunisian
Dinars of manufactured exports.

(16) According to British Petroleum Statistical Review (2009) oil production
(natural gas) in Egypt in 2008 was 0.722 million barrels per day (58.9 billion
cubic meters) and for Syria, it was 0.398 million barrels per day (5.5 billion
cubic meters).

(17)See Sachs and Warner (1995, 1999) for the explanation of the relation
between growth and natural resource abundance and for Dutch Disease. The
resource curse is contradicted by the recent study of Alexeev and Conrad
(2009) who argued that development record of resource-based economies was
not that bad. For a recent survey of resource curse, see Davis and Tilton (2005).

(18) See Melhum et al (2006) for an explanation of why resource-based
economies are prone to such phenomena and how good institutions prevent
such behavior.

(19) Commodities are classified by their technological contents following the
UNIDO classification. See the Industrial Development Report, UNIDO (2009).

(20) According to COMTRADE data, oil imports were 4.9 billion US$ and
exports reached 9.2 billion US$ in 2006.

(21) UAE trade data include a large amount of re-exports activity. If this was
to be included in exports, the growth in exports would have been more than
80 billion US$ in the period between 2000 and 2006.

(22) See Al Atrach and Youssef (2000), Maamri (2004), Bayar (2005), Galal
and Hoekman (2003), Bousseta (2004), Achy (2006), Limam and Abdalla
(1999), Neaime (2005), Bhattacharya and Wolde (2010).
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Appendix
Table (1): Number of Zero Exports
Algeria Bahrain Egypt
2000 2006 2000 2006 2000 2006
zero export 55 58 121 121 27 17
less than 1 million 206 198 213 209 148 121
Jordan Kuwait Lebanon
2000 2006 2000 2006 2000 2006
zero export 55 63 156 178 22 16
less than 1 million 173 147 206 215 167 132
Mauritania Morocco Oman
2000 2006 2000 2006 2000 2006
zero export 247 248 30 22 38 128
less than 1 million 251 250 121 100 147 176
Qatar Saudi Arabia Sudan
2000 2006 2000 2006 2000 2006
zero export 174 123 29 11 104 212
less than 1 million 233 226 131 92 220 237
Syria Tunisia UAE
2000 2006 2000 2006 2000 2006
zero export 172 13 25 24 47 28
less than 1 million 205 142 113 93 172 111
Yemen
2000 2006
zero export 126 100
less than 1 million 230 215
Chile Ireland Korea
2000 2006 2000 2006 2000 2006
zero export 9 9 7 4 6 5
less than 1 million 79 57 38 27 32 31
Malaysia Portugal South Africa
2000 2006 2000 2006 2000 2006
zero export 3 1 4 3 0 2
less than 1 million 33 20 37 26 24 16
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Walid Abdmoulah, Belkacem Laabas

Table (5) Exports by Technology (in %)

Resource Based (RB) Low Technology (LT) Mediun(lﬁferc)hnology High Technology (HT)
2000 2006 A 2000 2006 A 2000 | 2006 A 2000 | 2006 A
ARE 0.98 0.95 -0.03 0.01 0.03 0.02 0.01 | 0.02 | 0.01 0.00 [ 0.00 0.00
BHR 0.91 0.95 0.04 0.07 0.02 | -0.04 | 0.03 | 0.03 | 0.00 | 0.00 | 0.00 0.00
CHL 0.86 0.90 0.05 0.07 0.04 | -0.02 | 0.06 | 0.05| -0.02 | 0.01 | 0.00 -0.01
DZA 0.99 0.99 0.00 0.00 0.00 0.00 0.01 | 0.00 | 0.00 | 0.00 | 0.00 0.00
EGY 0.56 0.67 0.11 0.27 026 | -0.02 | 0.15 | 0.06 | -0.09 | 0.02 | 0.01 -0.01
IRL 0.32 0.36 0.04 0.14 0.11 | -0.03 | 0.11 | 0.12 | 0.00 | 0.41 | 0.40 -0.01
JOR 0.40 0.33 -0.07 0.27 0.43 0.15 0.20 | 0.15 | -0.05 | 0.13 | 0.08 -0.05
KWT 0.95 0.95 0.00 0.00 0.01 0.01 0.04 | 0.03 | -0.01 | 0.00 | 0.00 0.00
LBN 0.42 0.41 -0.01 0.33 029 | -0.04 | 0.16 | 0.20 | 0.03 | 0.09 | 0.10 0.02
MAR 0.44 0.43 -0.01 0.38 033 | -0.05 | 0.10 | 0.17 | 0.07 | 0.08 | 0.07 -0.01
MRT 0.66 0.93 0.27 0.34 0.07 | -0.27 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00
MYS 0.22 0.28 0.06 0.09 0.11 0.02 020 | 0.19 | 0.00 | 0.49 | 0.41 -0.08
OMN 0.87 0.95 0.09 0.03 0.02 | -0.01 | 0.09 | 0.03 | -0.06 | 0.01 | 0.00 -0.01
PRT 0.24 0.27 0.03 0.32 0.32 0.00 0.37 | 033 | -0.04 | 0.06 | 0.08 0.01
QAT 0.92 0.92 0.00 0.03 0.03 0.00 0.05 | 0.05 | 0.00 | 0.00 [ 0.00 0.00
SAU 0.95 0.93 -0.02 0.01 0.02 0.01 0.04 | 0.05 | 0.01 0.00 | 0.00 0.00
SDN 0.85 0.96 0.11 0.06 0.02 | -0.04 | 0.05 | 0.00 | -0.05 | 0.01 | 0.00 -0.01
SYR 0.88 0.60 -0.29 0.08 0.25 0.17 0.01 | 0.12 | 0.11 0.00 | 0.01 0.01
TUN 0.29 0.32 0.03 0.49 0.39 | -0.10 | 0.19 | 0.24 | 0.05 | 0.03 | 0.05 0.02
YEM 0.99 0.99 0.00 0.00 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00
ZAF 0.43 0.54 0.10 0.25 0.10 | -0.15 | 0.28 | 0.32 | 0.05 | 0.04 | 0.04 0.00
KOR 0.13 0.14 0.01 0.17 0.11 | -0.06 | 038 | 046 | 0.08 | 032 | 0.29 -0.03
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Table (6): Imports by Technology (in %)

RB LT MT HT
2000 | 2006 A 2000 | 2006 A 2000 2006 A 2000 2006 A
ARE 20.66 | 22.06 1.40 | 23.53 | 30.66 | 7.13 | 50.52 | 4094 | -9.58 | 14.63 | 12.37 | -2.26
BHR | 66.04 | 69.68 3.64 | 10.96 | 893 | -2.03 | 22.31 19.56 | -2.75 | 3.90 3.68 | -0.22
CHL | 32.77 | 38.89 6.13 | 16.18 | 13.36 | -2.82 | 37.99 | 36.75 | -1.23 | 12.02 | 10.12 | -1.91
DZA | 36.61 | 26.75 | -9.86 | 10.90 | 18.48 | 7.58 | 3821 | 40.67 | 2.46 | 13.85 | 13.24 | -0.61
EGY | 4242 | 4489 | 247 | 13.75 | 2032 | 6.57 | 33.23 | 26.08 | -7.15 | 7.87 6.65 | -1.22
IRL 17.60 | 24.18 6.58 | 14.72 | 19.28 | 4.55 | 29.54 | 26.75 | -2.79 | 37.71 | 29.23 | -8.48
JOR 33.13 | 4333 | 1020 | 15.08 | 17.44 | 2.37 | 37.55 | 2743 |-10.12| 1241 10.83 | -1.58
KWT | 26.68 | 20.56 | -6.12 | 22.41 | 59.21 | 36.80 | 44.11 | 21.41 |-22.69| 10.69 517 | -5.52
LBN 40.24 | 46.00 5.77 | 21.07 | 1595 | -5.12 | 27.05 | 26.03 | -1.02 | 9.23 9.76 0.54
MAR | 39.67 | 40.06 | 0.39 | 16.99 | 16.47 | -0.52 | 29.57 | 33.49 | 3.92 | 13.59 9.82 | -3.77
MRT | 45.16 | 1549 |-29.66 | 22.18 | 3.52 |-18.66| 28.19 | 75.80 | 47.60 | 4.46 5.11 0.64
MYS | 16.85 | 22.78 593 | 10.14 | 10.85| 0.71 | 28.68 | 2692 | -1.76 | 44.14 | 39.27 | -4.87
OMN | 2928 | 21.43 | -7.85 | 14.15 | 17.80 | 3.65 | 49.32 | 5445 | 5.13 6.10 552 | -0.58
PRT 30.28 | 34.61 433 | 17.72 | 21.31 | 3.59 | 38.40 | 30.15 | -8.25 | 12.78 | 13.09 | 0.31
QAT 17.44 | 1237 | -5.07 | 21.39 [ 29.59 | 8.20 | 50.63 | 4831 | -2.32 | 9.43 9.35 | -0.09
SAU 2523 | 21.74 | -3.49 | 16.65 | 1547 | -1.18 | 43.77 | 48.71 | 494 | 13.32 | 13.03 | -0.29
SDN 37.55 | 22.66 |-14.89 | 14.86 | 15.01 | 0.15 | 36.35 | 50.15 | 13.81 | 11.23 | 12.16 | 0.93
SYR 33.61 | 51.03 | 17.42 | 26.84 | 13.71 |-13.13| 34.73 | 31.27 | -3.46 | 4.53 3.70 | -0.83
TUN | 26.68 | 32.16 548 | 2341 |22.55|-0.86 | 39.29 | 3540 | -3.89 | 10.47 9.73 | -0.74
YEM | 57.60 | 48.68 | -8.92 | 837 | 14.34| 597 | 27.62 | 28.50 | 0.87 6.05 7.21 1.16
ZAF 2942 | 31.17 1.74 | 17.55 | 17.46 | -0.09 | 33.93 | 36.52 | 2.59 | 19.03 | 14.77 | -4.26
KOR | 40.51 | 45.82 530 | 9.40 |10.49 | 1.09 | 2333 | 24.66 | 1.33 | 2630 | 18.76 | -7.53
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Walid Abdmoulah, Belkacem Laabas

Table (9): Revealed Comparative Advantage

RCAST zoit(;lf Ie:g,zitls ARCAS0 — RCz;;l by Tec;/l[ :evels —
2000 |2006| 2000 |2006 | Total | RB | LT [MT|HT |2000(2006|2000|2006|2000| 2006 | 2000 | 2006
ARE | 8 14 1 097 {096 159 | 66 | 32 (49 11| 8 [ 11 | O 1 0 2 0 0
BHR | 12 | 8 | 096 |097| 64 | 23 | 22 |17 |2 | 7 3 3 2 2 3 0 0
CHL | 43 | 37 | 0.87 | 090 61 30 7 [ 1419|3832 |2 2 2 3 1 0
DZA | 10 | 8 | 099 | 098] 92 51 17 |15 8 |10 | 8 0 0 0 0 0 0
EGY | 57 | 45 | 093 |085| 99 | 46 | 13 |34 | 8 |32 | 28 [ 18 | 8 7 9 0 0
IRL | 35 | 39 | 085 |085| 136 | 70 | 15 |38 |11 |21 | 25 | 3 3 4 6 7 5
JOR | 59 | 45 | 091 (090 72 28 | 16 |22 (4 |27 |24 |16 | 11 | 14| 9 2 1
KWT| 6 5 | 098 1098 | 32 22 4 1410 4 3 0 0 2 2 0 0
LBN | 66 | 74 | 085 | 0.84| 141 | 61 | 28 |40 [ 11|31 | 34 | 19 | 19 | 14 | 18 2 3
MAR| 50 | 57 | 092 | 090 | 143 | 59 | 27 |43 13|33 |36 [ 13 | 15| 3 5 1 1
MRT | 4 4 | 1.00 |1.00]| 4 3 1 0 (0] 3 3 1 1 0 0 0 0
MYS | 37 | 49 | 0.74 | 071 | 161 | 67 | 30 |55| 8 | 17| 22 | 5 9 8 12 7 6
OMN| 10 | 14 | 0.84 | 096 | 43 26 9 | 810 8 |11 1 1 1 2 0 0
PRT | 75 | 93 | 0.76 | 082 | 164 | 8 | 24 |43 | 8 | 30 | 41 [ 25| 30 | 18 | 20 2 2
QAT | 10 | 8 | 096 |097| 8 | 36 | 19 |25 6 6 2 2 0 0
SAU | 8 8 | 097 [0.94 | 157 | 67 | 30 |44 14| 4 5 0 0 | 4 3 0 0
SDN | 20 [ 8 | 093 [0.99 ] 10 8 1 Lyoj17 |7 2 1 1 0 0 0
SYR | 22 | 44| 095 [094 | 222 | 94 | 44 | 65|17 | 14 | 22 | 7 | 18 4 0 0
TUN | 44 | 59 | 085 | 080 | 154 | 63 | 29 |51 10|24 | 30 [ 15| 21 | 4 7 1 1
YEM| 13 | 12 | 098 |095| 119 | 54 | 28 |31 | 6 | 13| 10 | O 1 1 0 0
ZAF | 68 | 59 | 0.73 | 0.76 | 91 40 | 12 (31| 9 | 47|39 |10 | 8 [ 10| 11 1 1
KOR| 60 | 55 | 0.78 [0.83 | 113 | 48 | 10 |46 | 9 | 12 | 10 | 22 | 14 | 22 | 25 4 6
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Table (10): Export Specialization Index

% exports

Count if SI>1 by tech

SI>1 with SI>1 ARCA>( RB T MT HT
2000 | 2006 | 2000 | 2006 2000 | 2006 | 2000 | 2006 | 2000 | 2006 | 2000 | 2006
ARE 8 8 97% | 92% 126 8 8 0 0 0 0 0 0
BHR 10 8 96% | 97% 64 5 3 3 2 2 3 0 0
CHL 42 39 | 87% | 90% 67 37 34 2 2 2 3 1 0
DZA 10 8 99% | 98% 92 10 8 0 0 0 0 0 0
EGY 57 45 | 93% | 85% 100 32 28 18 8 7 9 0 0
IRL 36 39 | 85% | 85% 137 22 25 3 3 4 6 7 5
JOR 57 46 | 90% | 90% 74 26 24 15 12 14 9 2 1
KWT 7 6 98% | 98% 32 5 4 0 0 2 2 0 0
LBN 68 76 | 85% | 85% 143 33 35 19 20 14 18 2 3
MAR 51 59 | 93% | 90% 151 33 36 13 16 4 6 1 1
MRT 4 4 | 100% | 100% 4 3 3 1 1 0 0 0 0
MYS 38 47 | 74% | T1% 168 19 21 5 8 7 12 7 6
OMN 10 14 | 84% | 96% 43 8 11 1 1 1 2 0 0
PRT 72 95 | 75% | 79% 168 28 42 24 30 18 22 2 1
QAT 11 8 99% | 97% 85 7 6 2 0 2 2 0 0
SAU 7 8 96% | 94% 159 4 0 0 3 0 0
SDN 19 8 93% | 99% 10 16 7 2 1 0 0 0
SYR 22 45 | 95% | 94% 223 14 22 7 19 1 4 0 0
TUN 46 64 | 86% | 86% 149 24 30 17 20 4 12 1 2
YEM 12 13 | 98% | 95% 118 12 11 0 1 0 1 0 0
ZAF 67 60 | 2% | T7% 94 46 39 10 9 10 11 1 1
KOR 61 54 | 78% | 82% 114 10 9 24 15 23 25 4 5
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Table (12): Exports Dynamics Based on RS, FS, SR and MO
(values in current US$)

DZA Count % Value % BHR Count % Value %o

RS 43.00 0.19 21781123.19 0.67 RS 28.00 0.18 81142.36 0.02
FS 55.00 0.24 82948.94 0.00 FS 35.00 0.22 116351.27 0.02
SR 73.00 0.32 -52207.28 0.00 SR 55.00 0.35 -275178.30 -0.05
MO 54.00 0.24 10751118.84 0.33 MO 40.00 0.25 5385776.84 1.01
Total 225.00 1.00 32562983.69 1.00 Total 158.00 1.00 5308092.17 1.00
EGY Count % Value % JOR Count % Value %

RS 62.00 0.25 8713397.04 1.00 RS 47.00 0.22 829137.82 0.26
FS 73.00 0.30 820161.80 0.09 FS 64.00 0.30 2140639.89 0.68
SR 68.00 0.28 -415058.32 -0.05 | SR 57.00 0.27 -41561.96 -0.01
MO 41.00 0.17 -427750.57 -0.05 | MO 42.00 0.20 211272.70 0.07
Total 244.00 1.00 8690749.95 1.00 0.00 210.00 1.00 3139488.45 1.00
KWT Count % Value % LBN Count % Value %

RS 10.00 0.10 306487.53 0.03 RS 65.00 0.27 544214.64 0.47
FS 18.00 0.17 124275.65 0.01 FS 96.00 0.40 438573.23 0.38
SR 42.00 0.40 -517717.51 -0.01 SR 46.00 0.19 28925.15 0.02
MO 35.00 0.33 8595919.74 0.96 MO 36.00 0.15 146075.29 0.13
Total 105.00 1.00 8974905.41 1.00 0.00 243.00 1.00 1157788.31 1.00
MRT Count % Value % MAR Count % Value %

RS 0.00 0.00 0.00 0.00 RS 55.00 0.23 1361860.56 0.26
FS 4.00 0.57 66523.15 0.31 FS 76.00 0.32 237297791 0.46
SR 1.00 0.14 -5.22 0.00 SR 61.00 0.26 1205656.08 0.23
MO 2.00 0.29 147072.60 0.69 MO 44.00 0.19 234464.96 0.05
Total 7.00 1.00 213590.53 1.00 0.00 236.00 1.00 5174959.50 1.00
OMN Count % Value % QAT Count % Value %

RS 20.00 0.09 3726608.42 0.43 RS 49.00 0.35 24647606.69 0.99
FS 22.00 0.10 624623.54 0.07 FS 54.00 0.38 511283.56 0.02
SR 108.00 0.49 -1148502.84 -0.13 | SR 21.00 0.15 -132011.93 -0.01
MO 72.00 0.32 5401180.04 0.63 MO 17.00 0.12 -82110.36 0.00
Total 222.00 1.00 8603909.15 1.00 0.00 141.00 1.00 24944767.96 1.00
KSA Count % Value % SDN Count % Value %

RS 74.00 0.30 115195095.30 0.88 RS 9.00 0.06 3808491.38 1.03
FS 112.00 0.46 3296202.52 0.03 FS 5.00 0.03 97054.87 0.03
SR 31.00 0.13 -62058.93 0.00 SR 83.00 0.54 -59280.53 -0.02
MO 29.00 0.12 11780889.99 0.09 MO 58.00 0.37 -146695.95 -0.04
Total 246.00 1.00 130210128.87 1.00 0.00 155.00 1.00 3699569.78 1.00




continue

SYR Count % Value % TUN Count % Value %

RS 92.00 0.38 1994981.84 0.32 RS 71.00 0.30 1846466.95 | 0.31
FS 133.00 0.55 3321683.03 0.54 FS 89.00 0.37 3267023.43 | 0.55
SR 10.00 0.04 -6538.72 0.00 SR 48.00 0.20 122846.87 | 0.02
MO 7.00 0.03 865058.94 0.14 MO 31.00 0.13 660325.17 | 0.11
Total 242.00 1.00 6175185.09 1.00 0.00 239.00 1.00 5896662.41 | 1.00
UAE Count % Value DX % YEM Count % Value %o

RS 65.00 0.28 15685879.95 0.32 RS 49.00 0.25 5594388.02 | 0.95
FS 105.00 0.45 1599310.23 0.03 FS 70.00 0.36 169330.59 | 0.03
SR 33.00 0.14 -75039.04 0.00 SR 45.00 0.23 -13476.81 | 0.00
MO 31.00 0.13 32317145.54 0.65 MO 30.00 0.15 169330.59 | 0.03
Total 234.00 1.00 49527296.67 1.00 0.00 194.00 1.00 5919572.39 | 1.00
CHL Count % Value % IRL Count % Value %

RS 54.00 0.22 30890150.62 0.82 RS 42.00 0.17 22447994.55| 0.69
FS 65.00 0.26 4023141.37 0.11 FS 58.00 0.23 4817713.08 | 0.15
SR 78.00 0.31 1767459.65 0.05 SR 86.00 0.34 753404.87 | 0.02
MO 51.00 0.21 906366.04 0.02 MO 67.00 0.26 4390617.57 | 0.14
Total 248.00 1.00 37587117.68 1.00 0.00 253.00 1.00 32409730.07| 1.00
KOR Count % Value % MYS Count % Value %o

RS 55.00 0.22 53015607.70 0.31 RS 60.00 0.24 18192532.83| 0.28
FS 59.00 0.24 89871701.30 0.53 FS 72.00 0.28 27216918.57| 0.43
SR 85.00 0.34 -4581639.08 -0.03 SR 73.00 0.29 3110494.77 | 0.05
MO 51.00 0.20 30312058.55 0.18 MO 49.00 0.19 15445694.55| 0.24
Total 250.00 1.00 168617728.47 1.00 0.00 254.00 1.00 63965640.72| 1.00
PRT Count % Value % ZAF Count % Value %

RS 68.00 0.27 10016279.41 0.52 RS 43.00 0.17 17836400.82| 0.62
FS 84.00 0.33 7060813.66 0.37 FS 59.00 0.23 6355585.37 | 0.22
SR 61.00 0.24 839555.31 0.04 SR 86.00 0.34 1483324.85 | 0.05
MO 40.00 0.16 1202466.17 0.06 MO 66.00 0.26 302516537 | 0.11
Total 253.00 1.00 19119114.55 1.00 0.00 254.00 1.00 28700476.40| 1.00
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Walid Abdmoulah, Belkacem Laabas

Table (14): Exports Dynamics Based on RS, FS, SR, MO and Trade

Classification
DZA| RS FS SR | MO | SUM |[BHR| RS | FS | SR | MO | SUM
0 | 0.0006 | 0.250 |-0.098 | 0.000 | 0.001 | 0 | 0.000 | 0.108 | 0.002 | 0.000 | 0.002
1 | 0.000 | 0.000 | 0.150 | 0.000 | 0.000 | 1 | 0.078 | 0.000 | 0.000 | 0.000 | 0.001
2 | 0012 | 0232 | 0.215 | 0.000 | 0.008 | 2 | 0.000 | 0.005 | 0.002 |-0.008| -0.008
3 | 0970 | 0.000 | 0.000 | 1.006 | 0981 | 3 | 0.018 | 0.000 | 0.000 | 0.878 | 0.891
4 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 4 | 0.000 | 0.000 | 0.000 |-0.002] -0.002
5 | 0.007 | 0.010 | 0.149 | 0.001 | 0.005 | 5 | 0.136 | 0.554 | 0.000 | 0.011 | 0.025
6 | 0.009 | 0.127 | 0.032 | -0.004 | 0.005 | 6 | 0.583 | 0.246 | 0.200 | 0.118 | 0.123
7 | 0.000 | 0.119 | 0.458 | -0.003 | -0.001 | 7 | 0.062 | 0.000 | 0.041 | 0.005| 0.003
8§ | 0.000 | 0261 | 0.094 | 0.000 | 0.000 | 8 | 0.111 | 0.086 | 0.755 |-0.001] -0.036
9 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 9 | 0.012 | 0.000 | 0.000 | 0.000| 0.000
Total| 1 1 1 1 1 |Total| 1 1 1 1 1
EGY| RS FS SR | MO | SUM |JOR| RS | FS | SR | MO | SUM
0 | 0.007 | 0.547 | 0.001 | -0.010| 0.059 | 0 | 0.052 | 0.116 | -0.030 |-0.002| 0.093
1 | 0.000 | 0.000 | 0.000 | 0.001 | 0.000 | 1 | 0.025 | 0.027 | 0.000 | 0.000 | 0.025
2 | 0.009 | 0.114 | 0.112 | -0.003 | 0.014 | 2 | 0.053 | 0.148 | 0.041 | 0.018| 0.115
3 | 0.618 | 0.000 | 0.000 | 0.006 | 0.620 | 3 | 0.050 | 0.000 | 0.000 | 0.000| 0.013
4 | 0.001 | 0.000 | 0.000 | 0.048 | -0.001 | 4 | 0.088 | 0.000 | 0.000 |-0.007| 0.023
5 | 0.031 | 0.118 | 0.000 | 0.023 | 0041 | 5 | 0.210 | 0.119 | 0.105 | 0.906 | 0.196
6 | 0.129 | 0.108 | 0398 | 0.161 | 0.112 | 6 | 0.156 | 0.012 | 0.127 | 0.009 | 0.048
7 | 0.004 | 0.034 | 0.005 | 0.016 | 0.006 | 7 | 0.126 | 0.029 | 0.278 | 0.073 | 0.055
8 | 0.002 | 0.078 | 0.483 | 0.758 | -0.051 | 8 | 0.229 | 0.550 | 0.479 | 0.003 | 0.429
9 | 0.199 | 0.000 | 0.000 | 0.000 | 0.199 | 9 | 0.011 | 0.000 | 0.000 | 0.000 | 0.003
Total| 1 1 1 1 1 |Total| 1 1 1 1 1
KWT| RS FS SR | MO | SUM |LBN| RS | FS | SR | MO | SUM
0 | 0.005 | 0.042 | 0.212 | 0.000 | -0.001 | 0 | 0.094 | 0.092 | 0.537 |-0.001| 0.092
1 | 0.053 | 0.000 | 0.000 | 0.000 | 0.002 | 1 | 0.035 | 0.050 | 0.000 | 0.000 | 0.035
2 | 0.000 | 0.001 | 0.074 | -0.001 | -0.001 | 2 | 0.180 | 0.046 | -0.169 | 0.297 | 0.135
3 | 0.000 | 0.000 | 0.000 | 0.990 | 0948 | 3 | 0.002 | 0.000 | 0.000 | 0.000| 0.001
4 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 4 | 0.000 | 0.000 | 0.000 | 0.031| 0.004
5 | 0.001 | 0.625 | 0.029 | 0.010 | 0.018 | 5 | 0.044 | 0.104 | -0.003 | 0.088 | 0.071
6 | 0.018 | 0332 | 0.083 | 0.002 | 0.006 | 6 | 0292 | 0243 | 0.218 | 0.084 | 0.245
7 | 0.001 | 0.000 | 0.403 | 0.000 | -0.002 | 7 | 0.321 | 0.234 | -0.230 |-0.007| 0.233
8 | 0.005 | 0.000 | 0.199 | 0.000 | -0.001 | 8 | 0.016 | 0.231 | 0.647 | 0.015| 0.113
9 | 0916 | 0.000 | 0.000 | 0.000 | 0031 | 9 | 0.016 | 0.000 | 0.000 | 0.493 | 0.070
Total 1 1 1 1 1 Total 1 1 1 1 1
OMN| RS FS SR | MO | SUM |QAT| RS | FS | SR | MO | SUM
0 | 0.005 | 0.147 | 0.041 | 0.002 | 0009 | 0 | 0.000 | 0.008 | -0.003 | 0.002 | 0.000
1 | 0.000 | 0.000 | 0.116 | 0.000 | -0.015 | 1 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
2 | 0.011 | 0.000 | 0.002 | 0.001 | 0.005 | 2 | 0.000 | 0.025 | 0.003 |-0.002] 0.001
3 | 0901 | 0.000 | 0.000 | 1.035 | 1.040 | 3 | 0.921 | 0.000 | 0.000 | 0.829 | 0.907
4 | 0.013 | 0.000 | 0.000 | 0.000 | 0.006 | 4 | 0.000 | 0.000 | 0.000 | 0.002| 0.000
5 | 0.004 | 0.463 |-0.001 | -0.003 | 0.034 | 5 | 0.046 | 0.955 | 0.000 |-0.369] 0.066
6 | 0.065 | 0.080 | 0.023 | 0.001 | 0031 | 6 | 0.005 | 0.009 | 0.000 | 0.539 | 0.003
7 | 0.000 | 0.283 | 0.709 | -0.026 | -0.090 | 7 | 0.000 | 0.003 | 0.000 | 0.000 | 0.000
8 | 0.000 | 0.027 | 0.110 | -0.001 | -0.013 | 8 | 0.000 | 0.000 | 0.999 | 0.000 | -0.005
9 | 0.000 | 0.000 | 0.000 | -0.010 | -0.007 | 9 | 0.027 | 0.000 | 0.000 | 0.000 | 0.027
Total| 1 1 1 1 1 |Total| 1 1 1 1 1
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KSA RS ES SR MO SUM | SDN RS ES SR MO | SUM
0 0.002 | 0.186 | 0.751 | 0.000 | 0.006 0 0.000 | 0.652 | 0.477 [0.020 | 0.009
1 0.001 0.000 | 0.000 | 0.000 | 0.001 1 0.000 | 0.000 | 0.002 |0.000 | 0.000
2 0.000 0.035 | 0.074 | 0.005 | 0.002 2 0.002 | 0.344 | -0.376 [ 0.035| 0.016
3 0.941 0.000 | 0.000 [ 0.775 | 0.903 3 0.991 | 0.000 | 0.000 |[0.455| 1.002
4 0.000 0.000 | 0.000 | 0.000 | 0.000 4 0.000 | 0.000 | 0.000 |0.043 | -0.002
5 0.037 0.281 | 0.418 | 0.191 0.057 5 0.000 | 0.000 | 0.000 |0.009 | 0.000
6 0.008 0.219 |-0.319 | 0.029 | 0.016 6 0.000 | 0.000 | 0.531 |0.007 | -0.009
7 0.004 0.182 | 0.028 | 0.000 | 0.008 7 0.000 | 0.005 | 0.339 [0.526 | -0.026
8 0.002 0.096 | 0.047 | 0.000 | 0.004 8 0.000 | 0.000 | 0.028 | 0.002 | -0.001
9 0.004 0.000 | 0.000 | 0.000 | 0.004 9 0.007 | 0.000 | 0.000 {-0.096| 0.011

Total 1 1 1 1 1 Total 1 1 1 1 1

SYR | RS FS SR MO SUM |TUN| RS FS SR | MO | SUM
0 0.054 | 0.340 |-0.058 | 0.000 | 0.200 0 0.042 | 0.064 | -0.083 | 0.000 | 0.046
1 0.032 | 0.001 | 0.000 | 0.000 [ 0.011 1 0.012 | 0.004 | 0.032 | 0.000 | 0.007
2 0.014 | 0.016 [-0.914]-0.001 | 0.014 2 0.009 | 0.013 | -0.065 | 0.015| 0.010
3 0.000 | 0.000 | 0.000 | 1.003 | 0.141 3 0.133 | 0.000 | 0.000 |0.855| 0.138
4 0.093 | 0.000 | 0.000 | 0.000 | 0.030 4 0.303 | 0.000 | 0.000 |0.000 | 0.095
5 0.182 | 0.008 | 0.000 | 0.000 | 0.063 5 0.030 | 0.087 | -0.001 | 0.097 | 0.068
6 0.121 | 0.235 | 0.000 | 0.000 | 0.165 6 0.281 | 0.068 | -0.004 | 0.041 | 0.130
7 0.148 | 0.071 |-0.002 | -0.002 | 0.086 7 0.112 | 0.448 | -0.002 [-0.009| 0.282
8 0.014 | 0.329 | 1.870 | 0.000 | 0.180 8 0.078 | 0.317 | 1.125 | 0.000 | 0.224
9 0.341 | 0.000 | 0.104 | 0.000 | 0.110 9 0.001 | 0.000 | -0.001 | 0.000 | 0.000

Total 1 1 1 1 1 Total 1 1 1 1 1

UAE| RS FS SR MO SUM |YEM| RS FS SR | MO | SUM
0 0.033 | 0.137 | 0.119 | 0.000 | 0.015 0 0.001 | 0.666 | -0.074 | 0.001 | 0.041
1 0.000 | 0.003 | 0.000 | 0.001 [ 0.001 1 0.000 | 0.160 | 0.124 | 0.000 | 0.009
2 0.055 | 0.023 | 0.002 | 0.000 | 0.018 2 0.001 | 0.053 | 0.601 |0.001 | -0.002
3 0.721 | 0.000 | 0.001 | 1.005 | 0.884 3 0.992 | 0.000 | 0.106 |0.994 | 0.939
4 0.006 | 0.000 | 0.000 | 0.000 | 0.002 4 0.001 | 0.000 | 0.000 |0.000| 0.003
5 0.045 | 0.040 | 0.000 | 0.000 | 0.015 5 0.003 | 0.003 | 0.005 |0.003 | 0.002
6 0.041 | 0.260 | 0.014 | -0.006 | 0.017 6 0.000 | 0.080 | 0.153 |0.000 | 0.004
7 0.012 | 0.393 | 0.002 | 0.000 | 0.017 7 0.001 | 0.026 | 0.055 | 0.000 | 0.002
8 0.002 | 0.145 | 0.858 | 0.000 | 0.004 8 0.000 | 0.012 | 0.030 | 0.000 | 0.001
9 0.086 | 0.000 | 0.003 | 0.000 | 0.027 9 0.001 | 0.000 | 0.000 |0.000| 0.001

Total 1 1 1 1 1 Total 1 1 1 1 1
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CHL| RS FS SR MO | SUM |IRL| RS FS SR MO | SUM
0 0.006 | 0.571 | 0.615 | 0.139 | 0.098 | 0 0.018 0.294 0.741 | 0.231 | 0.104
1 0.000 | 0.005 | 0.216 | 0.003 | 0.011 1 0.004 | 0.158 | -0.004 | 0.000 | 0.026
2 0.381 | 0.161 | 0.207 | 0.203 | 0.345 2 0.025 0.039 0.016 | 0.054 | 0.031
3 0.027 | 0.000 | 0.000 | 0.031 | 0.023 | 3 0.004 | 0.007 0.000 | 0.074 | 0.014
4 0.002 | 0.000 | 0.000 | 0.001 | 0.001 4 0.000 | 0.000 0.000 [-0.001 | 0.000
5 0.029 | 0.066 | -0.002 | 0.144 | 0.034 | 5 0.820 | 0.005 6.502 [-0.003 | 0.720
6 0.523 | 0.158 | 0.017 | 0.166 | 0.451 6 0.009 | 0.073 | -0.428 | 0.028 | 0.011
7 0.009 | 0.022 | -0.016 | 0.055 | 0.010 | 7 0.021 0.135 | -3.504 | 0.243 | -0.014
8 0.000 | 0.017 | -0.037 | 0.009 | 0.001 8 0.099 | 0.288 | -2.323 | 0.208 | 0.086
9 0.024 | 0.000 | 0.000 | 0.250 | 0.026 | 9 0.000 | 0.000 0.000 | 0.166 | 0.022

Total 1 1 1 1 1 Total 1 1 1 1 1

KOR| RS FS SR MO | SUM |[MYS| RS FS SR MO | SUM
0 0.004 | 0.001 | 0.124 | 0.006 | 0.000 | 0 0.036 | 0.019 | -0.002 | 0.018 | 0.022
1 0.001 | 0.003 | -0.011 | 0.000 | 0.002 1 0.000 | 0.006 | -0.001 | 0.002 [ 0.003
2 0.023 | 0.002 | -0.013 | 0.000 | 0.009 | 2 0.003 0.009 0.021 | 0.106 | 0.031
3 0.014 | 0.000 | 0.000 | 0.357 | 0.068 | 3 0.197 | 0.000 0.000 | 0.585 | 0.197
4 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 4 0.056 | 0.000 0.000 | 0.199 | 0.064
5 0.139 | 0.036 | -0.056 | 0.167 | 0.094 | 5 0.138 0.022 0.062 | 0.045 | 0.063
6 0.188 | 0.012 | 0.710 | 0.275 | 0.096 | 6 0.193 0.015 0.419 | 0.072 | 0.099
7 0.356 | 0915 | -0.371 | 0.225 | 0.650 | 7 0.257 | 0.765 0.360 [-0.070 | 0.399
8 0.273 | 0.031 | 0.616 | -0.007 | 0.084 | 8 0.001 0.165 0.140 | 0.042 | 0.087
9 0.001 | 0.000 | 0.000 |-0.023|-0.004| 9 0.119 0.000 0.000 | 0.000 | 0.034

Total 1 1 1 1 1 Total 1 1 1 1 1
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Human Capital and Economic Growth: The Sudan Case
Atif Awad*
Ishak Yussof**

Abstract

There can be no significant economic growth in any country without adequate
human capital development. Inthe pastdecades, much ofthe planningin Sudan was centered
on the accumulation of the physical capital for rapid growth and development, without due
recognition of the important role of the human capital in the development process. The overall
objective of the paper is to investigate the long, as well as the short-term impact, of human capital on
the economic growth in Sudan during the period of 1970 to 2009. The auto regressive distributed
lag (ARDL) approach was used to ascertain this relationship. The basic macroeconomic variables of
concern derived from the literature review are: the real gross domestic product, the labor force,
the real capital stock as well as the average years of schooling. The results detect the existence of
a long-run relationship among the variables when economic growth and human capital are
considered as dependent variables. Furthermore, the none-causality test suggests existence
of two long-run causality relationships: (a) labor, capital and education to economic growth,
and (b) labor, capital and growth to human capital. The short-run causality test indicates the
existence of two way relationship between economic growth and capital stock.

Ol gt (yo (33 1 S3LaiBY | gaitl g (5 ot JII (ul y
*oage able
**u&w’,’ Olowuw!
ale
L;s: Lﬁ)haﬁ‘}f\ gadll ‘_;r_ Lﬁ)ai,\.\\ Sl oy ?S\J:' Sl and ‘_;\ :\.u\)ﬂ\ ol angh
Autodix dasl Hall casadii) 2010-1970 Cle B)ﬂ\ <t Ol gl ) ),3...433\3 Joshall L.‘SJ-A‘
o Al )l Jae ) paaiall G A8l JilaS 8 Regressive Distributed Lag (ARDL)
BEN S;JLA\ Il u»\sz\JbuJ\ 95):\5_%04)5 ‘—\’j:jLJ-J#‘ J;Y\L;jdj\ ‘;\mbﬂ\ C._vt’u
Jﬁlﬁdﬁééd\.ﬁ\ Al U“‘JOu J,,\mﬂ\ d.ﬁy“;u‘ 3 Lﬁd\.mﬁ‘}f\ ‘BA.\”‘_AQ Lﬁ)—‘“}uﬁj‘
QJ\ Al Lﬁqw\Jg)iél\ Al wely e AS ‘__,J\ )@W\HMWa]d PNy S 5i%a
Alaa¥l e 3 e A sed (A 3 ashall JaY) A gabai®y gail) e (o 8 il Ll Allaal)
O sl (8 g ) el () dsatty
* Lecturer, Department of Economics, Kassala University, Sudan. Currently, Ph.D. candidate in the

School of Economics, Universiti Kebangsaan Malaysia (UKM) 43600 UK Bangi, Selangor D.E,
Malaysia. Email: atuofk@yahoo.com

**Deputy Dean, Student, Academic, Alumni and International Affairs, Faculty of Economics
and Management,Universiti Kebangsaan Malaysia 43600 UKM Bangi, Selangor D.E., Malaysia.
Email:td2fep@ukm.my

e 7>



Journal of Development and Economic Policies

1. Introduction

Models of economic growth aim to discover the productive
factors that might contribute to increased economic productivity
and generate a sustainable growth. There is no consensus in
recog-

nizing these factors. There are divided opinions between
the relative importance of each productive factor, as well as the
particular way in which each factor participates in the economic
growth.

In thisrespect, human capital is no exception. Undoubtedly,
there is a relationship between economic development and
human capital. The most progressive ones are also those that
have higher levels of education in their populations. However,
empirical studies do not always support the notion of positive
and significant relationship between human capital accumulation
and economic growth.

Models of economic growth treat human capital in two
main forms. On one hand, a productive factor is considered
similar to physical capital, technology and labor. On the other
hand, it is accepted as a factor that facilitates the acquisition
of technology. Human capital is a crucial productive factor in
neoclassical models of exogenous growth such as shown by
Mankiw et al. (1992) model and also in endogenous growth
models as in Lucas (1988). Other endogenous growth models —
such as the ones from Nelson and Pheleps (1966), Romer (1986,
1990), and Benhabib and Spiegel (1994) — state that human
capital accumulation facilitates technology adoption, creation
and diffusion.

Despitetheconsensusfoundinthetheoreticalinterpretations
of the relationship between human capital accumulation and
economic growth, there is a large controversy surrounding the
empirical findings. In international literature, three types of
conclusions for the empirical studies may be considered: (a)
studies that consider human capital accumulation as essential
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for economic growth; (b) studies that support the assumption
that human capital accumulation is not capable of explaining the
differences in the income per capita distribution at a world scale;
and (c) studies that consider human capital accumulation as a
result of economic growth. These mixed findings are justified by
economists based on different reasons — the most important ones
being: (a) mis-specification of the models; (b) measurement
errors in education data; and (c) the selected proxies for human
capital.

This study tries to examine the contribution of human
capital to the economic growth in Sudan over the past 40 years.
The interest is twofold: Firstly, there are very few studies that have
thoroughly analyzed the past growth patterns for the country;
and there are also few studies that have empirically appraised
the direct impact of human capital on growth. In general, the
evidence on human capital and growth comes almost entirely
from a cross country analysis. Single-country studies, however,
may be more illuminating since they overcome the heterogeneity
problem and take into account the unique historical information
for each country. Indeed, the original studying of economic growth
focuses on the time-series dynamics of macroeconomic variables.
Moreover, the cross-section focus may be inadequate if returns
to human capital or the quality of education differ substantially
across countries. Secondly, the empirical analysis is based on an
error-correction methodology which deals with endogeneity,
and explores several data construction and robustness issues.

2. Human Capital in Sudan

Sudan, like many less developed countries, is characterized
by its low level of human capital. According to Baroo and Lee
(2010), the data on average years of schooling for Sudan shows
that since independence, the country has witnessed a relatively
modest educational achievement. In terms of human capital, the
data reveal that the average years of schooling for the appropriate
population category in Sudan were only 0.41 year in 1960 but
rose to an estimated 3.28 years by 2010. For the year 2010, the
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educational achievement of Sudan was much lower than that
of the world (average of 7.76 years), of the developing world
(average of 7.09 years), of South Asia (average of 5.24 years) and
of sub-Saharan Africa (average of 5.23 years%,

The World Bank (1998) argues that with this level of
achievement, Sudan is still far below the threshold of four years
beyond which increasing returns to scale for human capital
will begin to accrue. When this threshold level of education is
achieved, the quality of labor reaches a critical mass, allowing
greater overall productivity. In economic growth theories,
namely the endogenous growth theory, human capital plays a
significant influence and one of the most important determinants
for a country’s growth.

In Sudan, a recent study of Ali (2000) aimed to investigate
whether there is a relationship between human capital and
economic growth in Sudan during the period 1960-2000. The
study reveals that the stock of human capital per worker in Sudan
has recorded a rather impressive growth over the period. The high
annual growth rate for the stock of human capital was registered in

1975-1980 with 6.55% while the low rate was recorded in the end

of the period with 2.09%. The growth rate of the human capital
per worker recorded an increasing pattern until 1980 and after
that it started to fluctuate on a declining trend. For the whole
period of 1960-2000, the annual rate of human capital growth

was at 4.28%.

Looking at per capita growth during the same period,
a fluctuation in its value since 1960 may be observed. Clearly,
despite the impressive expansion in the stock of human capital
as measured by the average years of schooling in the population,
GDP per capita did not show a similar trend. This result means
that the growth of educational capital per worker does not seem
to have any association with the growth of output per worker.
For example, for the period 1960-1975 and the period 1980-
1990, there was a negative relationship between the growth in
the stock of human capital per worker and per capita GDP.
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A positive relationship between the two is recorded during the
period of 1975-1980 and 1990s. Ali (2002) concludes that “on
the whole, no systematic relationship between the growth rate of
human capital stock per worker and per capita GDP growth can
be detected from Sudan’s growth experience”.

Figure 1 below which describes the relationship between
human capital measured in term of average years of schooling
and per capita annual growth rate during the period 1970-2009
confirms Ali’s (2000) observations.

Figure (1): Average years of schooling for people aged 15 years and above
(H), per capita annual growth rate in % (Y, Sudan, 1970-2009.

T e
1970 1975 1980 1985 1990 1995 2000 2005

—Y —H
3. Literature Review

The quantity of empirical studies that include different
proxies for human capital in their growth regressions is large and
growing. Most of these studies have adopted a somewhat narrow
focus on education, or, more precisely, schooling. Among the most
popular proxies for human capital are school enrolment rates (i.e,,
the percentage of the relevant part of the population enrolled in
school) and educational attainment measured in years of schooling
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(ie, the average years of formal education of the working-age
population). Indeed, De la Fuente and Ciccone (2002) classified
the previous studies made in this area through the econometric
specification criteria. Thus, through these criteria, the studies are
classified into: (a) studies that are based on a convergence equation,
which comprises ad-hoc specification and structural convergence
equations; and (b) studies that estimate an aggregate production
function.

A small number of studies have estimated a macroeconomic
production function by employing some sort of physical capital
stocks measurement. These studies begin with a production
function in the form:

Y = A K¢ HF 1} (Equation 1)

The coefficients on K, H, and L are assumed to be to the sum
of 1. Rewriting the function in per capita terms, taking logs, and
differentiating with respect to time yields, an equation in growth
rates (denoted by Alny) for country i at time t is as shown:

Alny, = Alna +aAlnk =+ BAlnh_ (Equation 2)

Equation 2 may seem reminiscent of conventional growth
accounting exercises which analyze the growth experience of a
particular country by decomposing the growth rate of outputs
into growth rates in inputs and (residual) total factor productivity
(TFP). The difference is that in this case, the analysis relates to
a cross-section of countries. Correspondingly, it has sometimes
been labelled as a cross-country growth accounting.

Note that this approach circumvents the problem that A is
unobservablebyworkingwith the growthratesand therebyeliminating
the A term, which is a major advantage. However, Equation 2 still
contains the (unobservable) growth of the technical efficiency, Aln
a_, which needs to be dealt with in some ways. For example, if it is
assumed to be constant across countries, it can be estimated as the
regression constant (de la Fuente and Ciccone, 2002) .
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Benhabib and Spiegel (1994) were among the first to
implement this cross-country growth accounting approach to
study the role of human capital. In their influential paper, they
used various measurements of physical capital stock constructed
from observed investment flows and estimates of the initial capital -
output ratios. Their preferred human capital proxy is derived
through a procedure in which the enrolment rate is regressed to
obtain the educational attainment of the labor force for a sample
of countries for which both are available. The relationship found
is then extrapolated to a larger sample for which only school-
enrolment ratios are available.

Benhabib and Spiegel (op. cit.) found that the growth of
human capital between 1965 and 1985 has an insignificant effect
on the per capita output growth, and enter with mostly negative
coefficients. This result has strongly proven the inclusion of several
“ancillary variables” (such as the initial level of income) among the
regressors, and to the use of alternative measurement of human
capital, especially the years of schooling measurement from Barro
and Lee (1993). Moreover, Benhabib and Spiegel were unable to
confirm their suspicion that the results might have been driven
by a few African countries which, despite having expanded their
education levels considerably relative to their low starting levels,
experienced extremely slow growth of output over the considered
period. The insignificant and negative coefficient on the education
variable is not sensitive to the inclusion of a regional dummy
variable for Africa,"’ neither is it sensitive to the exclusion of the
African countries from the sample.

Benhabib and Spiegel (op. cit.) interpreted their findings as
an indication that the conventional way of incorporating human
capital, that is, as an additional input in production, may be mis-
specifying its role in the growth process. Indeed, they did find
some evidences of a relationship ranging from the initial levels of
human capital to the rate of economic growth when the initial level
of income is held constant. They also estimated a more structural
specification inspired by Nelson and Phelps (1966) and Romer
(E 990) with the TFP growth as the dependent variable in which
they included elements intended to capture the effect of a human
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capital on the technological catch-up and innovation. The catch-
up term turns out to be significant for the broad samples as well
as for the samples of the poorest countries. On the other hand,
for the richest third of the samples, the innovation term is found
to be more important than the catch-up term* Finally, their
results indicated that human capital attracts physical capital, thus
suggesting there are some degrees of complementarily between
the two factors. Benhabib and Spiegel regarded all of these as
supportive to their view that human capital affects growth through
channels other than the ones usually allowed for, within a growth-
accounting framework.

In another well-known contribution, Pritchett (2001)
extended this literature by constructing the ‘Mincerian’ stocks
of human capital. His starting point is the well-documented
microeconomic evidence on the wage increments resulting from
the additional years of education. Mincer (1974) found empirically
thatalog-linear relationship where the log wage is a linear function
of the years of formal education a person has received (along with
his or her years of work experience) fits the data exceptionally well.
This formulation implies that, on the average, each additional year
of schooling yields a constant percentage increase in the wage. At
the same time, obviously, the n year of schooling increases the
wage by a greater absolute amount than the n-1th year.

Pritchett (op. cit.) defines human or educational capital
as the discounted value of the wage premiums due to education
(a premium being defined with respect to the unskilled wage).
With some further assumptions, these allowed him to write the
proportional growth rate of the human capital stock as the growth
rate H. The H is expressed as below:

Ht) = e95<7 -1 (Equation 3)

Where 0 is the percentage increment to wages resulting from an
additional year of schooling while S(t) is years of schooling at time t.

He assumed 0 = 10 % (a value based on consensus estimates from labor
economics). For S, he used the data on average years of schooling
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from Barro and Lee (1993) and a second group of authors. With
this information, Engelbrecht obtained an aggregate measurement
of growth of the educational capital per worker for a large sample of
countries, which he used to estimate Equation 3 above.

Like Benhabib and Spiegel (1994), Pritchett (2001) reported
a negative and insignificant coeflicient on the growth of human
capital. This contrasted sharply with the expected value for the
coefficient f in Equaiton 2. 3 should reflect on the human capital’s
share in the income and therefore, according to Pritchett, ought
to be between 0.2 and 0.4. The result is robust against outliers
(i.e., influential and atypical observations) and, once again, to the
exclusion of the African countries and to other variations of the
sample composition, as well as to the inclusion of regional dummies.
Pritchett contended that these findings constitute a “micro-macro
paradox”: although the microeconomic literature finds consistent
evidence of substantial private returns to education in the form of
higher wages. Macroeconomic studies are unable to come up with
a proof that growth in education spurs income growth. He went
on to present some interesting explanations with the potential to
reconcile these apparently conflicting observations:

“Where has all the education gone? I do not propose a single
answer, but put forward three possibilities that could account for
the results:

oThe newly created educational capital has gone into piracy;
that is, privately remunerative but socially unproductive
activities.

oThere has been a slow growth in the demand for educated
labor, hence the supply of educational capital has outstripped
demand and returns to schooling have declined rapidly.

oThe education system has failed, so a year of schooling
provides few (or no) skills” (Pritchett 2001).

The first possibility refers to rent-seeking and other
distortions in the economy.t” The third possibility is compatible
with a signalling model of wages in the spirit of Spence (1973),

kg



Journal of Development and Economic Policies

where schooling creates no skills but still leads to higher wages by
signalling qualities, like ambition or innate ability to the employer
(because individuals with those qualities may find it easier to
obtain a degree).

As mentioned previously, most of the empirical studies
estimate an aggregate production function that utilizes cross
section data. Irrespective of the reason on why this type of data
is employed, few current studies have used time series data for
studies on certain countries. For example, Wang and Yao (2003)
investigated the change in the sources of economic growth in
China during the reform period 1978-1999 relative to that of the
pre-reform period 1953-1977. The investigation was made by
undertaking a simple growth accounting exercise incorporating
human capital. The results showed that, firstly, the accumulation
of human capital in China as measured by the average years of
schooling in the population age of 15-64 is quite rapid and it
contributes significantly to growth and welfare. However, the rate
of growth of human capital declined significantly in the reform
period in 1978-99, and its contribution to the GDP growth is
smaller as compared to the pre-reform period. Secondly, after
incorporating the human capital, the growth of the TFP still plays
a positive and significant role during the reform period 1978-
1999, in contrast to the negative productivity growth during the
pre-reform period 1952-1977.

Adawo (2011) analyzed the contribution of human capital
to the economic growth in Nigeria in the long run during the period
1970-2006. Based on the production function framework, the
selected human capital indicators are enrolment rates in primary,
secondary and tertiary education. Other variables included
physical capital formation. The result of this study showed that the
human capital of primary school contributes to the growth while
in most cases, the secondary school and that of tertiary institutions,
dampen the growth. Above all, it is noted that in the short-run,
physical capital plays a very important role in encouraging growth.

Babatunde and Adefabi (2005) investigated the long-run
relationship between the education and the economic growth in
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Nigeria during the period 1970-2003. The investigation was made
through the application of the Johansen cointegration technique
and the vector error correction methodology. The results of
the cointegrating technique suggest that there is a long-run
relationship between the enrolments in the primary and the tertiary
levels as well as the average years of schooling with the output per
worker. The two channels through which human capital can affect
growth, were analyzed. While it may be difficult to separate the
two different channels from each other, results revealed that a well
educated labor force possesses a positive and significant impact
on the economic growth through factor accumulation and on the
evolution of the TFP. A good performance economy in terms of
per capita growth may therefore be attributed to a well-developed
human capital base.

Afzal et al. (2010) investigated the short-run and the long-
run relationship between the school education and the economic
growth in Pakistan during the period from 1970-71 to 2008-09.
For this purpose, the authors used the annual time series data on
the real GDP, the real physical capital, the inflation and the general
school enrolment. Cointegration between school education
and economic growth is discovered in this study. Furthermore,
the results confirmed the existence of two-way direct long-run
relationships between school education and economic growth. In
the short run, there is a two- way inverse relationship between
school education and economic growth. Meanwhile, in the
long run, the macroeconomic instability due to inflation retards
economic growth and school education. A statistically significant
and inverse relationship between school education and poverty is
observed only in the short-run.

For Sudan, as previously mentioned, one of the main
contributions of this study is to close the existing gap in the
literature related to the relationship between economic growth and
human capital in the country. The only and recent study attempt
to investigate the impact of investment in education in Sudan is
made by Ali (2006). The author estimated the rate of returns to
the human capital in Sudan in terms of the general population and
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by gender. The set of data for estimating the rate of returns to the
human capital in Sudan was obtained from the 1996 Migration
and Labor Survey conducted by the Ministry of Labor. By using the
Mincer’s equation (1974), the results demonstrated that, all the

estimated coefficients are highly significantly at the 1% level for the
whole sample and that of the males. For the female sub-sample, the
coeflicients for experience and its square are significantly different

from zero at the 5% level of significance. Looking at the coefficient
of the years of schooling, it is clear that, the rate of returns to the

investment in human capital is about 6.1% for the Sudan as a

whole, and about 6% for males and 6.3% for females. These rates
of returns, , are rather low and do not support the world pattern.
The difference in the rates of returns between the males and the
females is not very striking and amount to about 0.3 percentage
points, much lower than that expected from the world patterns.
Such results of low rates of returns to the investment in human
capital have been reported for a number of low income countries
in Sub-Saharan Africa as well as in Arab countries.

Ali (2006) also estimated the extended Mincer equation
for Sudan where he used dummies for four levels of education:
(a) literate; (b) primary; (c) secondary; and (d) tertiary with
the alliterated category used as a reference category. The results
demonstrated that all the coefficients for the entire sample and

that for the males, are highly significantly at the 1% level. For
the female sample, the coefficient on the illiterate dummy is not
significant while that on the primary dummy, is significantly

different from zero at the 10% level. For those with experience, the
squares are significantly different from zero at the 5% level, while

the rest are highly significant at the 1% level. Based on the above
results and by using six years as the length for both the primary and
the secondary levels of education and four years for tertiary level,
Ali (op. cit.) calculated the rates of returns to the education level.
His result revealed that contrary to the world patterns, the rates
of returns to the primary and the secondary education are very
low, while that for the higher education is rather high. Specifically,
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for the primary education, the rate of return is about 4.4% for the
country as a whole: 4.2% for the males and 4.7% for the females.
For secondary education, the rate of return is about 0.7% for the
country as a whole: 1.3% for males and 3.1 for females.

Ali (2006) stated: “We hasten to note that this is a very
problematic result in view of the fact that the rate of return for
the country is supposed to be a weighted average of the two sub-
samples. According to our calculations, such a rate should have been

1.62%. The rate of return to higher education is 15% for the country

as a whole: 14.8% for males and 17.3% for females, with a margin
of 2.5 percentage points in favor of educating females. Despite
its nonconformity with the world patterns, the results exhibited a
U-shaped pattern for the rate of return.” Ali (op. cit.) concluded
that the implication of the above results for resource allocation
within the educational sector should be obvious.

Along the same line, a recent study was conducted by Satti
(2010) to examine the influence of education and experience
on wages (log) between the genders in Sudan. Based on the
preliminary results from the survey of Nour (2009) and using
the Ordinary Least Squares (OLS) method, Satti estimated the
Mincerian earning function and the rate of return to education is
defined by gender in Sudan. Their results explain the differences in
the correlation between wage and education as well as experience,
and its square is defined by gender. This finding implies the very
low rate of return to education for all the samples, men and women,
and slight gender gap or difference in the rate of return to education
in favor of the women at only 0.2, which is not very noticeable. Satti
(2010) concluded that, these results at the micro level seem to be
consistent with the results at the macro level as discussed by Ali
(2006) indicating that the difference in the rate of returns between
males and females is not very striking and amount to about 0.3
percentage point which is much lower than that of world patterns.
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4. Methodology and Model Specifications

In this section, the methodology and the methods used
to obtain the research objectives is discussed. As previously
mentioned, the overall objective of this study is to investigate
the long- and short-run relationship between the variables as
well as the direction of the causality relationship between the
same variable in the long and short run. The study estimates
the parameters by the log-linearized Cobb-Douglas production
function. The choice of this type of production function follows
the international literature on neoclassical growth models (Abbas
and Peck) (Adawo, 2011; Uwatt, 2002).

From Equation 1, the production function in the log form:

logy¥, = a+x logK, + BlogL, + ylogH, + ¢ (Equation 4>

Where Y is the real Gross Domestic Product; K is the physical
capital; H is the human capital and ¢, is the error term. This
specification implies that the econometric estimations do not
impose any restrictions on the value of the parameters (the
elasticity’s product- factor) in trying to get the answer to our
problem from the data. Thus, the existence of constant return to
scale is not imposed as a condition for the estimation of the model.
This form of estimation, on one hand, allows the elimination of
the restrictions imposed in the returns to scale for the set of inputs
considered. On the other hand, it allows the determination of
the sign of each of the parameters of the function. The economic
theory imposes positive values for each of the elasticity product-
factor, but the empirical analysis can disclose a distinctive result
specific to the economy being analyzed, that will be tested.

This study adopts considerations from selected literature in
choosing the relevant proxies for the input variables. The study
uses total labor force as an indicator for labor and real capital stock
(derived from real gross fixed capital formulation) as an indicator
for physical capital (Abbas, 2001; Adawo, 2011. Barro, 1991; Ndiyo,
2002). For human capital the study employs the average years of
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schooling for population aged 15 and over. In this respect, Ali
(2006 argues that, for developing countries the relevant estimates
are the population ages 15 years and over. Data on real gross
domestic products, real fixed gross capital formulation and total
labor forces are obtained from The World Bank database. Data on
average years of schooling is collected from Barro and Lee (2010) .
In fact, the most widely used estimates of the human capital stock
for various countries of the world are those of Barro and Lee (2010,
2001, 1993). Missing data for some variables are estimated using
straight-line interpolation or extrapolation method.

Definitions of Variables and Measurement

Real Gross Domestic Products. Real gross domestic
products (Y) is actually gross domestic products (GDP) at 2000
constant basic prices (otherwise known as real gross domestic
products) equals GDP at 2000 market prices less indirect taxes net
of subsidies. Here, real per capita GDP is used as indicator for the
country’s economic growth.

Total Labor Force. Total labor force (L) is comprised
of people aged 15 and older who meet the International Labor
Organization definition of the economically active population: all
people who supply labor for the production of goods and services
during a specified period. It includes both the employed and the
unemployed. While national practices vary in the treatment of
certain groups such as the armed forces and seasonal or part-time
workers, in general, the labor force includes the armed forces, the
unemployed and first-time job-seekers. However, homemakers
and other unpaid caregivers and workers in the informal sector
are excluded.

Real Capital Stock. The total physical capital (K) existing in
an economy at any moment of time is referred to as capital stock.
For this study, data on real capital stock are derived from real
capital formation at the 2000 constant basic price using this

fF;
formula %= Z;‘l — ™ (Fj) Where K is the capital stock at
]2
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period T, d is the rate of depreciation; I is the total investment at
period J; and P. is the price level at period J. 1 /P is the real value of
the investment, in this case it is replaced by the value of real fixed
capital formation. Sudan does not provide data on physical capital
stock rather data on capital formation (investment) is reported
every year. For the purpose of this study, real capital stock (RCS)
from real capital formation is computed using the above formula.
In the absence of specific micro surveys or information regarding
the various tax legislations, the depreciation rate has been set at

10%, in line with other studies, such as Harbenger (1978), Bisat et
al. (1997) and Abu-Quarn and Abu-Bader (2007).

Average years of schooling. Average years of schooling for
adults are the years of formal schooling received, on average, by
adults over the age of 15*.

Estimation Procedure

Stationary Test. The common procedure in economics
is to test the presence of a unit root to detect a non-stationary
behaviour in the time series. Two conventional unit root tests
are employed namely, the Dickey-Fuller test (ADF) (Dickey
and Fuller, 1979) and the Phillips—Perron test (PP) (Phillips and
Perron, 1988). Unit root tests are first conducted to establish the
stationary properties of the time series data sets.

Stationary Test entails a long-run mean reversion to
determine a series stationary property in order to avoid spurious
regression relationships. The presence of non-stationary variables
might lead to spurious regressions, where regressing a series
having a unit root into another, is most likely to produce high
R? and significant t-distribution results even though in reality,
the two variables are independent. This could lead to erroneous
inferences and non-objective policy implications. The DF and the
Augmented Dickey Duller (ADF) tests are used for this purpose
in conjunction with the critical values computed by MacKinnon
which allows for calculation of DF and ADF critical values for any
number of regressors and sample size.
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In order to determine the stationary of each variable for
each time series of the sample, the ADF test is employed. The ADF
model used is given as follows:

BY; =y + YV + @t + iﬁt iy t & (Equation 5)

Where y = ( 1- Z oy ), B = z;:, . Y-represents the natural

=0

logarithm of RGDP, a, is the intercept term, = is the coeflicient
of interest in the unit root test, is the parameter of the lagged first
difference of ¥-, to better represent the pth-order autoregressive
process, and €z is the white noise error term.

ARDL Model Specification. To analyze empirically thelong-
run relationships and dynamic interactions among the variables
of interest, the model has been estimated by using the bounds
testing (or autoregressive distributed lag (ARDL)) cointegration
procedure, developed by Pesaran et al. (1999). The procedure is
adopted for the following three reasons: (a) Firstly, the bounds
test procedure is simple. As opposed to other multivariate
cointegration techniques such as Johansen and Juselius (1990), it
allows the cointegration relationship to be estimated by OLS once
the lag order of the model is identified. (b) Secondly, the bounds
test procedure does not require the pre-testing of the variables
included in the model for unit roots, unlike other techniques
such as the Johansen. It is applicable irrespective of whether the
regressors in the model are purely 1(0), purely I(1) or mutually
cointegrated. (c) Thirdly, the test is relatively more efficient in
small or finite sample data sizes as is the case in this study. The
procedure will however, crash in the presence of I(2) series.

Following Pesaran and Shin (1999) as summarized in
Choong et al. (2005), the bounds test procedure is applied by
modelingthelong-run Equation 4 asageneral vector autoregressive
(VAR) model of order p, in z :

K
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P
Z=CGH+hh+ ) 0zttt =1,2,3 .. T

~ (Equation 6)
With corepresenting a (k+1)-vector of intercepts (drift) and
denoting a (k+1)-vector of trend coefficients. Pesaran and Shin
(1999) further derived the following vector equilibrium correction
model (VECM) corresponding to Equation 6:

n
Az,= - + B+ Mz, +ZI‘,—,Az,_i-|- n,=123%3,..,7

(Equation 7)
151

Where the (k+1) x(k+1)-matrices [T = kues + > s

andT =~ ) @.i==.2.-p-1 contain the long-run multipliers and

=i+l
short-run dynamic coeflicients of the VECM,; zt is the vector of
variables t y and t x respectively. Y, is an I(1) dependent variable
defined as logY, and x = {L K H}is a vector matrix of “forcing’
1(0) and I(1) regressors as already defined with a multivariate
identically and independently distributed (i.i.d) zero mean error

vector g = (az1 . £2t> and a homoskedastic process.

Further assuming that a unique long-run relationship exists
among the variables, the conditional VECM (7) now becomes:

p=1 p=1
nh - cw + p‘+ S”Yg-l +6nx|-1 + Z Y}AyH + zapnt-] + C‘ytrt = laZHItnT <Equat10n 8>
151 150

On the basis of Equation 8, the conditional VECM of interest
can be specified as:
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AlnYy = ¢+ §yl¥eay + Ballig + 8alkeg + 6lhey + i-l, Myt i $idll i Yollky.g t i;ﬂ,&lh,., ty
I& 1= ta

(Equation 9)

Where 6 = the long run multipliers, c_ are is the drift and ¢, are
white noise errors.

Bounds Testing Procedure. Thefirststepinthe ARDLbounds
testing approach is to estimate Equation 9 by OLS in order to test
for the existence of a long-run relationship among the variables by
conducting an F-test for the joint significance of the coefficients
of the lagged levels of the variables, i.e., (H:8 = 8,=8.=8,= 0, and
H:8 = 8,=08=08=0.). The tests are denoted which normalize
on Y by Fy <%(/ L, K, H). Two asymptotic critical values bounds
provide a test for co integration when the independent variables
are 1(d) (where 0<d<1): a lower value assuming the regressors are
1(0) and an upper value assuming purely I(1§ regressors. If the
F-statistic is above the upper critical value, the null hypothesis of
no long-run relationship can be rejected irrespective of the orders
of integration for the time series. Conversely, if the test statistic
falls below the lower critical value, the null hypothesis cannot be
rejected. Finally, if the statistic falls between the lower and upper
critical values, the result is inconclusive. The approximate critical
values for the F test are obtained from Pesaran and Shin (1997). In
the second step, once cointegration is established, the conditional
ARDL (p,.q,,q ,q, ) long-run model for Y, can be estimated as:

P q1 q2 qd
lyem e ) Bylyey + Z 82l + Z Salke + 3 8400+ (Equation 10)
i=1 i=0 isn 1=0

Where all variables are as previously defined. Thisinvolvesselecting
the orders of the ARDL ( p ,q,,q ,,q, ) model in the five variables
using Akaike Information criterion %AIC) or the Schwarz Bayesian
criterion (SBC) . In the third and final step, the short-run dynamic
parameters are obtained by estimating an error correction model
associated with the long-run estimates. This is specified as follows:

k&
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q q B
Aly, = p+ ztp,AIyH .;Z 110, Al + Z ¥, Alk,, + Zn, Alh,, +Becm, +¢

=1 =1 n=i s=1

(Equation 11)
5. Results and Discussion
Unit Root Test

Before proceeding with the ARDL bounds test, the
stationarity status of all variables is tested to determine their order
of integration. This is to ensure that the variables are not 1(2)
stationary so as to avoid spurious results. According to Ouattara
(2004) , in the presence of I(2) variables, the computed F statistics
provided by Pesaran (2001) are not valid because the bounds test
is based on the assumption that the variables are I(0) or I(1).
Therefore, the implementation of unit root tests in the ARDL
procedure might still be necessary in order to ensure that none
of the variables is integrated of order 2 or beyond. The variables
are examined in logarithmic forms to achieve linearity. The data
series are tested for stationarity by using the ADF and the PP as the
starting point to assess the order of integration.

The result of the tests indicates that the null hypothesis (the

series has a unit root) at 1% and 5% significance level cannot be
rejected at all levels for the variables. At first, the difference of
the remaining variables is stationary at I(1). Therefore, the null
hypothesis is rejected and the alternative is accepted for each of the
variables. It is possible to conclude that the variables are integrated
at different order ( 1(0),I(1) ). The unit root result is presented
in Table 1.

The results of the unit root test at level, as well as first
difference order, affirms the need to test for cointegration among
these variables. The second step is to test whether a long-run
relationship exists among the variables.
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Table (1): Unit Root Test

Variables at level Variables at first difference

Variables With trend Without trend With trend Without trend

ADF PP ADF PP ADF PP ADF PP
Ly 0.131772(-0.630802| 1.002951 | 1.581404 |-3.843582 | -5.475577 |-4.142033|-3.482302
(0.9964) | (0.9713) | (009958) | (0.9992) |(0.0258)**| (0.0003)* | (0.0025)* |(0.0055)*
LK -1.975553|-1.417555[0.172602 | 0.116470 |-4.726101 | -3.846842 |-4.143644|-3.922373
(0.5956) | (0.8403) | (0.9672) | (0.9630) | (0.0028)* |(0.0246)**| (0.0021)* |(0.0045)*
LL -2.514357]-2.615368(-1.907952|-2.668935|-3.883031|-3.9421120(-3.586034|-3.542446
(0.3198) | (0.2760) | (0.3253) | (0.0885) |(0.0226)**|(0.0197)**(0.0105)**(0.0120)*
LH -1.324861|-1.144821[2.694811 | 1.999872 |-6.554866 | -6.124839 [-3.554866|-3.093872
(0.562) | (0.577) | (0.1109) | (0.1820) [ (0.0001)* | (0.0001)* |(0.0029)* |(0.0080)*

(*) and (**) indicate significance at 1% and 5% respectively .
Cointegration Test

In the first step of the ARDL analysis, the presence of long-
run relationships is tested in equation (4), using equation (7). A
general-to-specific modelling approach guided by the short data
span and AIC respectively to select a maximum lag order of 2 for
the conditional ARDL-VECM is used. Following the procedure
in Pesaran and Shin (1997), an OLS regression is first estimated
for the first differences significance of the parameters of the lagged
level variables when added to the first regression. Pesaran and
Shin (1997 are of the opnion that this OLS regression in first
differences is of no direct interest to the bounds cointegration test.
The F statistic tests the joint null hypothesis that the coefficients
of the lagged level variables are zeroyg;e. no long-run relationship
exists between them).

Table 2 reports the results of the calculated F-statistics when
each variable is considered as a dependent variable (normalized)
in the ARDL-OLS regressions.
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Table (2): Statistic of Cointegration Relationship

Function Form

Lag length Ly(lh,11,1k) Lh(1k,ILly) Lk(1h,ILly) LI(1h,1k,ly)
Eq, No(5) Eq, No(7) Eq, No(6) Eq, No(8)

1 1.5388 3.8552 2.0634 2.8216

2 2.0397 3.3626 1.0813 2.6384

3 2.1455 1.8136 0.68656 3.41613

4 7.2682* 1.1697 1.7267 2.9601

5 3.5932 7.2682%* 0.62330 1.3549

The upper limit of the critical value for the F-test (all I(1) variables) is 5.615 (1%)

and 4.378 (5%) and critical values obtained from Pesaran et al.

Table 2 clearly shows that there is a long-run relationship
among the variables when both economic growth, as well as the
human capital variables, are considered as dependent variables; and
absence of such relationship, if otherwise. From the table above,
under lag length 4 when growth is an endogenous variable and
5 when human capital is an endogenous variable, the computed
F statistic (7.2682) is greater than the upper bound critical value

(5.615).

Since there is evidence of a long-run relationship
(cointegration) among the variables, Equation 10 must be
estimated (by taking y and H as dependents variables) to obtain
the long-run coefficients. Results are presented in Table 3.

Table(3): Long-run Coefficients

Dependent |\ ont LK LL LH LY
variables
v 3.0377 0.29674 2020725 | 0.060043
(1.0878) | (6.0202)* | (-0.97459) | (1.4652) | wceoeemr
. -18.5095 0.11305 1.1739 -0.31298
(-6.69000* | (0.81500) | (5.0608)% | -cocecece- (-0.56147)
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Table 3 shows that in the long run, only capital stock plays
a positive and considerable role on the country’s economic growth
during the period under study, while human capital plays a positive
butinsignificantrole. On the other hand, labor force plays a negative
but unimportant role on the total GDP. The meaningless role of the
labor force might be justified via the definition of total labor force
data utilized in the study. Thus, including unemployment and non
productive agents (army forces) and at the same time exclude other
productive agents (homemakers, etc) in the labor force’s figure
leads to the minimization of their effect on the total output.

Regarding the insignificant contributions of human capital
to the final production, it is consistent with The World Bank’s
(1998) conclusion that Sudan’s level of achievement is still far
below the threshold of four years; beyond which increasing
returns to scale before the human capital begins to accrue. When
this threshold level of education is achieved, the quality of labor
reaches a critical mass, allowing greater overall productivity.
In addition, some economists believe that the average years of
schooling contain a measurement error (Loening, 2005). Others
believe that using average years of schooling as an education
measure implicitly assumes that a year of schooling delivers the
same increase in knowledge and skills regardless of the education
system. Most people would acknowledge that a year of schooling
does not produce the same cognitive skills everywhere. Regardless
of the reasons of insignificant contribution of the human capital to
the final output or the economic growth, it is still possible to detect
the significant contribution of a variable by other specifications
or channels. In this regard, Benhabib and Spiegel (1994) and
Papageorgiou(2001) argue that the structural specifications that
allow human capital to operate as a facilitator to technological
progress, is more successful in explaining the growth than the
standard growth accounting specification.

When human capital is considered as a dependent variable, it
is observed that in the long run, only labor force plays a positive and
statistically significant influence on the accumulation of the human
capital. Despite the insignificant impact of both capital stock and
economic growth on human capital accumulation, their contributions

- kd
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vary between positive effect (for K) and negative one (for Y). The
elasticity of human capital with respect to labor force is equal to 1.17,
which means that on average, an increase in the quantity of labor force
by one-percent reflects in an increase in the average years of schooling
for people aged 15 years and over by one year. In fact, high labor force
participation rate means that many people are employed. This could
mean that companies are hiring and job opportunities are increasing,
which induce people to improve their skills through education.

The negative and insignificant influence of economic growth
on human capital might be due, for example, to the imperfection
in policies adopted by the country’s policy makers to transform the
growth into improving the average skills of the people. There are
various channels through which growth is expected to affect human
capitalaccumulationsuchasreallocation ofgovernmentexpenditure,
improvements on the distribution of income, etc.> Unfortunately,
in Sudan, majority of such policies adopted by various government
regimes since its independence, failed to exploit growth to improve
several human development indicators including education (see for
example, Ali and EIBadawi 2004, Maharan (2007).

The relationship in the short run (dynamic relationship) is
now examined. For this purpose, Equation 11 is used. The results
of the estimation are outlined in Table 4.

From these results, it may be observed that both forms of
equations are significant at the 1% level as indicated by the F-ratios.
Furthermore, the selected variables suggest that an average of 75%
of the variation in the real gross domestic product and 76% are from
that of human capital. As per the long run, in the short run, physical
capital appear to be the main factor that contributes significantly to
the final output. The common feature for the contribution of the
remaining variables is that it is insignificant but varies in terms of sign
between positive for human capital and negative for the labor force.
Furthermore, the same conclusion is reached when looking at the
relationship with human capital considered as the dependent variable.
As may be observed, all the variables have the same pattern as that of
the long run with positive and significant contribution to the labor
force, but insignificant contributions by the remaining variables.
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The lagged error term (ECM(-1) in both forms of equation
in the results, is negative and significant at the 5% level. For
example, the coeflicient of -0.29 in the equation with economic
growth as the dependent variable, indicates a suitable rate of
convergence (from actual) towards potential long-run real GDP.
In other words, the last period of disequilibrium is an average
corrected by about 35% in the following year. Furthermore, the
significance of the ECM(-1) coefficient also indicates the evidence
of causality in at least one direction.

Finally, the stability of the long-run coefficients together
with the short-run dynamics is examined based on Pesaran and
Pesaran (1997) by applying the CUSUM and the CUSUMSQ
proposed by Brown et al. (1979) . The CUSUM tests basically
use the cumulative sum of the recursive residuals based on the
first set of n observations and are updated recursively and then
plotted against the break points. If the plot of CUSUM remains

within the critical bounds at the 5% significance level (represented

by clear and straight lines drawn at 5%) the null hypothesis for
all the coefficients, and the error correction model are stable and
cannot by rejected. However, if the two lines are crossed, the null
hypothesis of coefficient constancy cannot be rejected. The same
analysis applies for the CUSUMSQ test, which is based on the
squared recursive residuals.

Figures 2 and 3 depict this test when growth is a dependent
variable; while Figures 4 and 5 are of the same tests but with human
capital as the dependent variable. All these figures indicate that the
long-run and the short-run dynamic coefficients are stable.
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Figure(2) Plot of Cumulative Sum of

Recursive Residuals
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Figure(3) Plot of Cumulative Sum of
Squares of Recursive Residuals
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Figure(4) Plot of Cumulative Sum of
Recursive Residuals

1974 1979 1984 1989 1994 1999 2004 2009
The straight lines represent critical bounds at 5%significance level

Figure(9) Plot of Cumulative Sum of
Squares of Recursive Residuals
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The straight lines represent critical bounds at 5% significance level

Figure 5. Plot of cumulative sum of squares of recursive
residues.

From the diagrams above, several diagnostic tests for the
model are carried out for serial correlation, model specification,
normality and heteroskedasticity. The model passed all the above
mentioned diagnostic tests.
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Causality Test

As mentioned previously, the significance of the ECM(-
1) coefficient is that it is an evidence of causality in at least one
direction. Moreover, it is important to remember that the
existence of a co integration relationship is a necessary condition
but not sufficient for the existence of a causality relationship. In
this respect, Granger (1980) noted that it is conceivable that two
variables may be highly correlated, but not necessarily causality
linked. . Hence, the joint significance of the lagged differences of
the explanatory variables was constructed using the Wald test . The
statistical significance of the F-tests applied to the joint significance
of the sum of the lags of each explanatory variable will indicate the
Granger causality.

Table 5 below depicts the results of the result of the Wald
test for the short-run causality.

Table (5): VEC Granger Causality/Block Endogeneity Wald Tests

Variables Chi Square | Probability

A(LK)does not granger cause A(LY) 21.78449* 0.000
A(LL)does not granger cause A(LY) 0.514205 0.2731
A(H)does not granger cause A(LY) 1.200914 0.4733
A(LY)does not granger cause A(LH) 1.1169025 0.2906
A(LK)does not granger cause A(LH) 0.038354 0.8448
A(LL)does not granger cause A(LH) 1.851041 0.1737
A(LY)does not granger cause D(LK) 2.724403** 0.0988
A(LH)does not granger cause A(LK) 0.078845 0.7789
A(LL)does not granger cause A(LK) 0.169716 0.6804
A(LK)does not granger cause A(LL) 0.0825592 0.7739
A(LY)does not granger cause A(LL) 0.850917 0.3563
A(LH)does not granger cause A(LL) 0.916963 0.3383

(*), (**) indicate significance at the 1% and 5% level, respectively.
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The statistical significance of the ECM for the ALY and ALH
variables in Table 5 suggests the existence of a long-run causality
relationship; from K, L and H to Y, as well as from K, L, and Y to
the H. Furthermore, the significance of the ECM term for the A
LY and A LH variables indicates the endogeneity of these variables
confirming the results obtained from the cointegration test. As to
the short-run causality, the Wald test in Table 6 indicates that in
the short run, there is a two-way relationship between economic
growth and capital stock.

6. Conclusion

The paper investigates empirically the long- and short-run
impact of human capital on the real total output of Sudan durin
the period 1970-2009. The auto regressive distributed lag ( ARDL%
approach to analyze the relationship among the selected variables
was employed. The basic macroeconomic variables of concern are
derived from literature review — the real gross domestic product,
the total labor force, the real capital stock as well as the average
years of schooling which is used to proxy the human capital. Data
on the real gross domestic product, the total labor force and real
gross fixed capital formulation is collected from the World Bank
database, while data for the average of schooling is obtained from
Barro and Lee (2010).

Results indicate the existence of a long-run relationship
among the variables when economic growth and human capital are
treated as dependent variables. Over time, the capital stock plays
positive and significant role to Sudan’s economic growth, while
other factors play insignificant role. Furthermore, over time, labor
force influences the human capital process without any effect from
capital stock and growth. In the causality side, the non-causality
test suggests the existence of two long-run causality relationships:
firstly, from labor, capital and education to economic growth; and
secondly, from labor, capital and growth to human capital. The
short-run causality test indicates the existence of bilateral causality
relationship between economic growth and capital stock.
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The insignificant influence of the human capital in the
economic growth process might be due to several reasons. Firstly,
insufficient financial resource devoted to the education system, the

government expenditure on education does not exceed 4.5% (from

total government expenditure) or 8.5% (from GDP). Therefore,
in order to push for more human capital contribution, the Sudan’s
government should increase the allocation on education to

meet up with the UNESCO’s recommended budget at 26%. The
government should provide a conducive environment by ensuring
macroeconomic stability that will encourage increased investment
in human capital by the private sector. Secondly, high inequality
in the distribution of the human capital in terms of educational
attainments . In the middle of the 1990s, the estimated education
Gini’s coefficient is equal to 0.72, which is fairly high. Thus, the
government should adopt and implement specific policies to
minimize inequality in the distribution of the human capital —
for example, free education at all education levels, labor market
reformation, etc. Infact, these policiesand othershave simultaneous
affect on both human capital and economic growth which in turn
reflect in a strong complementary relationship between them.

Footnote

(1) Such a dummy variable would usually take a value of one for African
countries, and a value of zero for all other countries. If it turns out to be
significant or to alter strongly the original results, this would indicate the
omission of important variables.

(2) More recently, Engelbrecht (2002) investigated a similar specification
and confirmed Benhabib and Spiegel’s (1994) result that human capital is
important for technological catch-up in developing countries.

(3) Griliches (1997) suggested another possible explanation which does
not require that human capital be put to socially dysfunctional use. There is
evidence that in many developing countries, much of the growth in educated
labor is absorbed by the public sector. Even if the highly skilled state-employed
workers are productive in a variety of ways, this may not show up in national
accounts data because the output of the public sector is difficult to measure.
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(4) For more information about methodology used by Barro and Lee (2010)
to calculate this indicator visit the authors’ website (www barolee.com).

(5)With economic growth, following policy failures may occur:(a) Jobless
growth that does not expend the opportunities for employment; (b)
Ruthless growth — the fruits of growth mostly benefit the rich; (c) Voiceless
growth —growth has not been accompanied by expansion of democracy and
employment; (d) Rootless growth — causes people’s culture identity to wither;
and (e) Futureless growth — where the present generation squanders resources
needed by future generations.
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