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one lagged term of differenced log GDP, first differences of
other variables, and one lag of the stationary error term.

Now, only insurance premiums variable is found to be
positively affecting economic growth, other insurance
variables are not statistically significant. The negative
coefficient of the error correction term is significant;
assuring that the cointegration relationship between the

included variables is valid.

Conclusion
This main purpose of this study is to examine the
relationship between insurance and economic growth in
Sudan over the period 1980-2011. Insurance premiums,
total claims, total investment are used as proxies of
insurance activity in Sudan. Inflation is used
as a control variable. The study applied the
co-integration estimation technique and error

correction model (ECM).

The cointegration analysis shows along run
relationship between the included variables.
When investigating the short run, the results
show very weak statistical significant for [
only total insurance premiums in relation to
economic growth, other insurance variables }
have no significant impact on economic
growth. This result is consistent with those

provided by Arena (2008) and, Oke (2012).

The weak impact of insurance sector on
economic growth can be attributed to some .
extend to low levels of total premiums of the §
market. Some other factors can be added in
this regard, for example, insurance companies
are not capitalized enough and still not ready @@ .
for regional and international competition,
competition is limited in the Sudan insurance |
market and allowed only in 40% of the potential

market, and a low level a insurance awareness.
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Table 2: Augmented Dickey-Fuller (ADF) unit root test

rsults

Variable Order of Integration
Level First Difference

Log GDP - 4.082% - 1(0)

Log PREM -1.80 -5.29%% I(1)

Log CLM -1.68 -6.12%* 1(1)

Log INV -4.25% - 1(0)

Log INF -2.56 -5.17%% (1)

*and **: indicate test statistic is significant at the 5% and 1% levels.

While the null hypothesis of the unit root was rejected
for real GDP and Investment, the obtained results indicate
that there was a unit root in total insurance premiums,
total claims and inflation rate. To solve the problem of
nonstationarity, the series were differenced. Now, they
become integrated of order 1.

5.2 Cointegration Analysis

The second step in the analysis involves testing for the
long-run relationship among the integrated variables by
using the Johansen co-integration test. The results are
reported in Table (3).

Table 3: Cointegration test results

Panel A: Co integration Results with linear deterministic trend

Eigen Max-Eigen 0.05 critical
Alternative

values Statistic value
r=0 r=1% 0.691001 35.23252 33.87687 0.0343
r<1 r=72 0.596696 27.24194 27.58434 0.0552
r< 2 r=3 0.482250 19.74788 21.13162 0.0772
r<3 r=4 0.283458 9.999540 14.26460 0.2120
r< 4 r=>5 0.085800 2.691169 3.841466 0.1009

Panel B: Normalized cointegrating coefficients (standard error in parentheses)
LOGGDP LOGPREM LOGCLM LOGINV  LOGINF

1.000000 [ -0.257849 -0.151355 | 0.507292 0.891289

(0.34356) | (0.34715) | (0.16526) | (0.19744)

Note: r is the number of co-integrating vectors.

* denotes rejection of the hypothesis at the 0.05 level.

According to max-eigenvalue test, the null hypothesis of
:r =0 at 5 percent level of significance is rejected. This
result indicates that there is one cointegration relationship
between real GDP and other variables. The conclusion from
this result is that there is a long run relationship between
economic growth and other variables. The cointegrating
equation (normalized on growth variable) shown in panel

B of Table 2..

5.3 An Error Correction Model (ECM)

Since the cointegration test revealed a long run equilibrium
relationship between insurance variables and economic
growth, then the next step is to use an error-correction
model (ECM). The results of this model are presented in
Table 4.

Table 4: Short-Run Model of the insurance-grouwth
relation 1980-2011

Variable Coefficient  t. Statistic P- value
Constant

0.34 2.81 0.0078
A Log GDP (-1)

0.13 1.90 0.0652
A Log PREM (-1)

0.19 2.88 0.0066
A Log CLM (-1)

0.04 0.59 0.5605
A Log INV (-1)

0.02 0.23 0.6319
A Log INF (-1)

-0.17 -2.42 0.0206
ECMt-1

-0.06 -6.14 0.0000

Based on the ECM results appearing in Table 4, a full
model is constructed in the form of a single equation for
the analysis of the short-run dynamics of real economic
growth. Being the first difference of log real GDP on the
left hand side of the equation; the right hand side comprises

£2013 yatew (69) susl




series are non-stationary, that is, have unit root"). The test
is being done at various levels of stationary; at first and
second difference levels. The stationary of the parameters
is being determined if the ADF statistics is greater than

the Mackinnon critical value at specified significant level.

The second step involves testing for the long-run
relationship among the integrated variables by using the
Johansen co-integration test”. The procedure is based
on maximum Eigen value to determine the number of
Cointegrating vectors in the regression. The long-run

function, when log transformed, reads as follows:
Log(GDP,)= B, + B,Log(PREM, ) + 3,Log(CLM ) + S,Log (INV,) + B, Log (INF,) + &,

where & represents an error term which assumed to
be a white noise process. The coefficients of variables in
logarithms specify the long run elasticities.

Provided that one or more cointegrating relationships
exist, the third step of the standard procedure
involves the estimation of an Error Correction
Model (ECM)®  containing the  cointegrating
relationship, lagged first differences of the variables
in the cointegrating relationship, and any stationary
variables thought to influence the dependent variable.
The ECM to investigate the short run dynamics of the
insurance-growth nexus in Sudan is based on the following

equation:

AL0g(GDP), = a, + >, AL0g(GDP), ; + Y, ALog (PREM), ; + " ar;ALOg(CLM ) ;
i=1 i=1 i=1

+ > ayALg(INV), + Y arg ALog(INF),  + A(ECT),, +¢,

i=1

1) The presence of a unit root in any time series means that the mean and
variance are not independent of time. Conventional regression techniques
based on non-stationary time series produce spurious regression and
statistics may simply indicate only correlated trends rather than a true
relationship (Granger and Newbold, 1974).

2) The most important application on cointegration in economic
estimations is that it shows there is a long run relationship between
variables which are cointegrated.

3) The error correction modeling philosophy by Granger (1986) was
used to provide the short run dynamics necessary to obtain the long-run

equilibrium.

(VI G ol 22013 en (69) susl

Where ECTt 1 represents the error-correction term,
lagged residuals from the cointegration relations that will
capture the speed of the short run adjustments toward the

long run equilibrium.

5. Empirical Results

5.1 Correlation Matrix

Table 1 displays the correlation between real GDP,
total premium, claims, investment and inflation. This
correlation matrix measures the two-way relation between
the mentioned variables. It indicates positive correlation
between insurance variables and real GDP. The highest
correlation emerges between Real GDP and total premium,

the magnitude of the correlation is almost (0.64).

Table 1: Correlation Matrix between the variables of the

model 1980-2011

Variables Real GDP PREM CLM INV INF

GDP 1.000000

PREM 0.643904 1.000000

CLM 0.551586 0.990577 | 1.000000
INV 0.553469 0.569406 | 0.625210 | 1.000000
INF -0.477425 | -0.391173 | -0.402367 | -0.370578 1.000000

Source: Compiled by the authors.

5.1 Testing for Stationarity

At the first step, the Augmented Dickey —Fuller (ADF)
test (Dickey and Fuller, 1981) is applied to all variables to
test for stationarity. The test is applied to both the original
series (in log form) and to the first differences. The test is
conducted by including both trend and intercept in the

test equation. The results are reported in Table 2.



The relationship between the insurance premiums and
claims in Sudan

In finance literature, it is commonly debated that the
linear relationship between the premiums and the claims
is measured by using the ratio of insurance claims to
insurance premiums. This ratio must be between zero
and one. There are three possibilities: (1) if the claims is
less than premiums, then the ratio will be less than one,
indicating that the insurance company is operation at
profit, (2) if the claims is exactly equal to premiums, then
the ratio is one meaning that the company is breaking
even, and (3) if the claims is greater than premiums, the
ratio will be greater than one, indicating that the company

is running at loss.

In Sudan, the average ratio of the insurance claims to
insurance premiums over the period 1980 -2011 is equal to
0.55 with standard deviation of 0.21. The minimum value
is 0.14 and the maximum is 0.91. For the whole picture

during the period 1980-2011, see Figure (4).

Figure4. Ratio of Insurance Claims to Premiums in

Sudan 1980 - 2011
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4. Data, Model Specification and Methodology

Modeling the relationships in the long and short runs
between different economic time series has become
recently the concern of many studies using advanced

econometric techniques. Insurance sector development

is one of major variables that influence most economic
variables; especially, economic growth. In this paper,
time series data set over the period of 1980-2011 is used
to examine the relationship between insurance sector
and economic growth in Sudan. According to previous
research in this field, it has been established that insurance
sector positively and non-linearly related to a measure of
aggregate economic activity such as GDP. Accordingly,
the theoretical model of this study consists of the following

key variables:

Real gross domestic product (GDP) is used as the
dependent variable to measure economic growth in Sudan,
the total insurance premium (PREM), Insurance claims
(CLM) and the total insurance investment (INV) are used
as the independent variables. Inflation rate (INF) is chosen
as the control variable. This model can be written both in

a functional and equation forms as follows:

GDP - filPREM, CLM, INV, INF, )
That is, GDP :ﬁo +ﬁ1PREM +ﬂ2CLM +f33INV +
BINF+

whereﬂ 1’ﬁ2’j33’ andﬁ ,are the coeflicients of explanatory
Variables;ﬁ 0 is the constant parameter. Uis the disturbance

term.

According to previous literature in finance, it is expected
that all the explanatory variables except inflation rate (INF)
should be positively related to real GDP while inflation
rate (INF) is expected to be negative. In the analysis, the
variables of the model are transformed using natural

logarithm to ease coefficients interpretation.

In the first step, the variables included in the model are
tested for stationary by using the Augmented Dickey-
Fuller (ADF) unit root test (Nelson and Plosser (1982),
Stock and Watson (1988) and Campbell and Perron (1991)

among others approved that most of the economic time
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accounts for some 40 percent of insurance market
premiums). Some of the government business is spread
around the market by way of coinsurance and reinsurance,
but the restriction strengthens the control of the
government over the sector. One consequence of giving a
government-owned business a monopoly on government
business is that the government is indirectly exposed to
all supposedly insured risks, although it benefits from
Sheikan’s expertise in areas such as loss adjustment and
the management of reserves; in addition, the government

can receive dividends from Sheikan.

The main channels of investment in Sudanese insurance
market include deposits, land and real estate, stock and
shares, Shahama certificates and loans. SIM invests its
surplus funds in the general market. It conducts investment
in projects almost needed by the whole community in

order to satisfy social utility.

The trend of key insurance variables for SIM

Figure (2) and Figure (3) represent the rend of insurance
premiums, claims and the volume of investment in
Sudanese insurance market over the period of 1980 -

2011.

Figure2. Insurance Premiums and Claims in SIM for the

period: 1980 - 2011.
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Figure3. Invetment Funds for insurance industry for the

period: 1980 - 2011.
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It is very clear that the insurance industry in Sudan is very
limited during the period 1980 up to the beginning of 1990s
when insurance business started to increase tremendously
due to the Islamization of the insurance business, which
attracted more people under insurance umbrella. The
general trend continued its upward movement in 2000s
as a results of increased insurance awareness and the
progress of Sudan economy which significantly affected by

oil production.

Some facts about SIM compared to other markets
around the globe

The insurance industry in Sudan can be classified as small
one compared to other markets around the globe or even
with the region. For example, total premium revenue is
very low (SDG 664 million) about (US$ 242 million) which
equal to 0.5 percent of GDP as in 2009. In Jordan, it was
recorded at 2.67%, the UAE at 1.65%, Egypt at 1.2%, Kenya
at 2.6%. This level of insurance penetration is significantly
lower than the 3.4% of GDP for emerging markets and
9.0% for industrialized economies. Premium levels are
generally lower than sound underwriting would require,
due to the high level of reinsurance and competition
in a limited market. The regulated tariff levels for third
party motor insurance are lower than required to provide

adequate claims service.



Figurel. Market Share in terms of Premiums 1980-2011.
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companies were transferred into cooperative insurance

companies instead of being commercial.

Beside the ISA, the insurance sector is also regulated by
the Higher Shariah Board (HSB) which is a division
of ISA. The board’s main responsibility is to give the ISA
advice and input on all Shariah matters. It also helps
ensure the insurance industry is transacting according to
Islamic principles. It has given full authority to investigate
all aspects of the insurance market, including investment
activities. In addition to the HSB, each insurance company
has a Shariah Supervisory Board (SSB) consisting of
two Shariah experts and one legal professional who
is knowledgeable in Shariah. The work of the SSB

complements the function of the HSB.

In Sudan, there are 15 local players in the market, including
a major public player, Shiekan Insurance Co, with
54.3% of market share. There are 212 agents, 706 insurance
producers, one broker. There is one reinsurance company,
National Reinsurance Co, which is 55%-owned by the
Ministry of Finance. Three of the insurers are composite,
including largest, Sheikan, and 11 are general insurers.

All companies are members at the Association of Insurance

and Reinsurance Companies, which was established in

1976.

The main sources of premiums inflows and claims
recipients for the Sudanese insurance market include
motor insurance, Fire and Burglary, Marine, Aviation,
Engineering and Energy, and Agriculture and Livestock.
Motor insurance brought the highest share of premiums
and took the highest share of claims in the market. While
the market share of Agriculture and Livestock is the lowest

in both premiums and claims (see Figure 1)

Statistics for SIM indicate that non-life” products
account for about 95% of insurance premiums, with life
and medical insurance comprising the remainder. Motor
vehicle insurance (including mandatory third party
liability coverage) accounts for more than 40 % of total

premium income.

In Sudan, all the public sector is obliged to insure only
with Sheikan. No other company allowed providing the

government with insurance (the government currently

1) Sudan’s non-life insurance market was ranked 93 in the world

(according to sigma report, 2009).
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relation between the development of insurance sector
and economic growth in Iran for the period 1960-2005.
The empirical results revealed a unidirectional causal
relation from insurance sector to economic growth. For 10
transition European Union member countries, Marijuana
et al. (2009) examined the relationship between insurance
sector development and economic growth over the period
of 1992 to 2007. Three different insurance variables were
used; life, non-life and total insurance and other control
variables like education, openness, inflation, investment,
bank credit, stock capitalization. Empirical results of the
study revealed positive and significant effects of insurance
sector development on economic growth. The results are
confirmed in terms of life and non-life insurance, as well as
total insurance. Curak, Loncar and Poposki (2009) examine
the relationship between insurance sector development
and growth in the 10 new EU member states during 1992-
2007 and conclude that the sector has promoted economic
growth in these countries. To determine the short-run
and long run relationship between economic growth and
insurance sector growth and development in Nigeria,

Oke (2012) used fixed effect model and co-integration
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analysis for the period of
1986 to 2009. Empirical
results of the study reveal
that insurance sector
growth and development
positivelyand significantly
affects economic growth.
The result of the granger
causality test indicates that
the extend of influence the
insurance sector growth
had on economic growth
was limited and not direct
because of some cultural,
attitudinal  traits and

values in the economy.

3. The insurance sector in Sudan

The practice of insurance industry in Sudan started since
1920 by the agents and branches of foreign companies
with the aim to cover government units and aliens,
properties against local risks. This form of insurance
practice continued until 1970 when all foreign companies
were prohibited from operating and consequently national
insurance companies entered the insurance market. The
first insurance company was the Sudanese Motor Insurance
Company (Later Khartoum Insurance Company) which
established in 1952 to cover motors risks. The government
started to control and regulates insurance sector by issuing
the first insurance Act in 1960. The implementation of that
Act was done by insurance department at the Ministry of
Finance and National Economy. In 1992, a new Act was
issued. Accordingly, the insurance industry was put under
the supervision of Insurance Supervisory Authority (ISA)

based on Islamic principles”’, and hence all insurance

1) Islamic insurance is based on the ground that insurance is not intended
for profit maximization. Rather, it aims at realizing cooperation and
solidarity among policyholders when one of them or some of them face
catastrophes. The collective power of the group will bring the aggrieved

one back to his initial situation.



an insurance company mobilizes savings on a contractual
basis and transforms the short-term nature of retail
savings to a longer-term basic, whilst maintaining liquidity
for claims. Fifthly, and perhaps the key role of insurance
companies is the enhancement of risk management
through effective risk pricing, transformation and pooling.
Sixthly, insurance companies encourages loss mitigation
by the insured through efficient pricing and insurance
availability. Finally, insurance companies foster a more
efficient capital allocation through its prudent investment

activities.

Insurance companies offer many types of products;
the consensus is to divide them between life and non-
life insurance (also known as general insurance). Life
insurance, in its most generic form, is the guarantee to
pay a specific sum to a beneficiary upon the death of the
insured or to those insured that live beyond a certain age.
In contrast, non-life insurance includes all other types
of insurance, such as property-liability insurance, motor

vehicle insurance, marine insurance, etc.

The main objective of this paper is to examine the long
and short runs relationships between insurance sector
and economic growth in Sudan using co-integration
estimation technique and error correction model (ECM)
with data over the period of 1980 to 2011. The remaining
of this paper organized as follows: Section 2 provides a
literature review. Section 3 focuses on the insurance sector
in Sudan. Section 4 describes the data, model specification
and methodology. Estimations results are discussed in

Section 5. Finally, Section 6 concludes the paper.

2- Literature Review

There has been a lot of empirical research determining the
impact of insurance sector on the economic growth both in
the context of developed and developing countries. Most of
the studies generally find evidence of a causal relationship

between insurance sector development and economic

growth, although some of the studies report mixed results.
By using time series data for ten industrialized countries
for the period 1970 - 1981, Beenstock, Dickinson and
Khajurja (1986) found that life insurance is directly
dependent on income, measured as GDP per capita.
Beenstock, Dickinson and Khajuria (1988) apply pooled
time series and cross-section analysis on 1970-1981 data,
covering mainly 12 countries. They regress premiums
for property liability insurance (PLI) onto gross national
product (GNP), income and interest rate development.
They find that premiums are correlated to interest rate and
GNP; marginal propensity to insure (short- & long-run)
rises with income per capita and is always higher in the
long run. By using real GDP of nine OECD" countries
(as a measure of economic activity) and total premiums
(as a measure of insurance activity), Ward and Zurbruegg
(2000) concluded that the casual relationships between
insurance and economic growth might well vary across
countries because of the influence of number of countries
specific factors such as cultural, regulatory and legal
environment, the improvement in financial intermediation

and the moral hazard effect in insurance.

Arena (2008) tried to examine the relationship between
insurance and economic growth in 56 countries (developed
and developing countries) for the period 1976-2004.
In this study, insurance premiums were used as proxies
of total, life and nonlife insurance activity separately.
Empirical results show positive and significant effect of life
and nonlife insurance on economic growth. The impact
of life insurance on economic growth is the high only for
developed countries. In the case of nonlife insurance, its
impact is significant in both developed and developing
countries, but this impact is greater in developed countries
than in the developing countries. By using cointegration
and causality tests based on error correction mechanism
(ECM) and the first-order difference of VAR model,

Jafari Samimi and Kardgar (2008) investigate the casual

1) Stands for Organization for Economic Co-operation and Development.
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1- Introduction

M sector

Over the last few decades, the relationship between insurance
development and economic growth has been a popular issue of debate that has
gained considerable attention both in the context of developed and developing
countries”. A clear understanding of the insurance-growth nexus may allow
appropriate government policies to be effectively implemented which will
ultimately facilitate economic development. In finance literature, it is widely

accepted that insurance-growth relationship may be country specific in the

sense that different countries show different causality directions.

The insurance sector plays a critical role in financial and economic development.
By introducing risk pooling and reducing the impact of large losses on firms
and households, the sector reduces the amount of capital that would be needed
to cover these losses individually, encouraging additional output, investment,
innovation, and competition (Erik et al. 2011). According to Skipper (1998), the
services offered by insurance companies have significant impact on a country’s,
economic growth through the following channels: Firstly, insurance companies
promote financial stability and anxiety reduction through the indemnification of
risk at the individual, societal, corporate and national level. Secondly, insurance
companies are viable substitutes for costly government social security programs.
Thirdly, insurance companies facilitate trade and commerce at both the
domestic and international level. Moreover, insurance also facilitates innovation

by offering to underwrite new risk especially in new growth areas. Fourthly,

1) Insurance is one of the means people have used for ages to deal with the consequencies of damages,
risks, and disasters which befall them in order to alleviate their impact or to avoid them compeletly.

2) The importance of the insurance industry in the development process of a country was already
acknowledged in 1964: a sound national insurance sector represents an essential feature of a proper
economic system, contributing to economic growth and fostering high employment (United Nations

Conference on Trade and Development, UNCTAD, 1964).
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o A 10 percent change in labor force will cause 1.14
percent change in sugar output.

o The result also means that a 10 percent change in
capital will lead to 1.96 percent change in sugar
production.

o The estimated value of return to scale (3.1) in
sugar industry reflects that there is still room for
expanding sugar production, by adding more
labor force and capital.

o Sugar output growth is fluctuated during the period
of the study with mean growth rate estimated at
0.29.

o The mean value of labor contribution to sugar
output growth is estimated at 0.03 during the
whole period.

o The mean contribution of capital to sugar output
growth is estimated at 0.07 during the study period.

o The mean value of TFP is estimated at 0.19 during
the whole period.

o Average sugar output growth that obtained during
the whole period was estimated at (0.29).

o The three factors (labor, capital and TFP) have
contributed positively to sugar output growth at the
mean level. However, TFP is the main contributor
to sugar output growth, and then comes capital
factor and then labor force.

On the basis of the above analysis and the significance

influence of TFP on sugar output growth, one can

come to the following recommendations:

Since labor and capital have the different effect on

sugar output growth, it is important to recommend

that capital should be given the priority to develop the
sector and increase sugar output.

Since the returns to scale is greater than one, we advice

policy makers to continue expanding sugar industry,

by pursue the government rehabilitation pogrom in

order to improve the quality of labor and capital so as
to improve their contribution in sugar output growth.
More effort should be devoted sustaining the good
influence of (TEP) on sugar output growth by
introducing modern technology and training of labor
force.

Finally the study recommends adopting measures
to improve management system particularly in the

Sudanese sugar company factories’.
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of sugar productivity and then comes from labor
contribution to sugar output.

In season 198 1-82, sugar output reached the maximum
level of growth (2.34), the determinants of this growth
could be distributed among the three factors in the
following manner:

a- Labor force contributed positively to the positive
growth of output (1.23).

b- Capital was the only factor that contributed
negatively to sugar output (-0.12).

c- TFP contributed positively to sugar output (1.23).
Labor force and TFP contributed positively, equally
and substantially to sugar output growth. Average
sugar output growth that obtained during the whole
period was estimated at (0.29). The determinants of
the positive mean value of sugar output growth as
follows: Contributions of TFP,Cpital,Labor in Sugar
Production Growth

a- Labor force contributed positively to sugar output
growth by (0.03).

b- Capital contributed positively to sugar output
growth by (0.07).

c- TFP contributed positively to sugar output growth
by (0.19).

It is obvious that all the three factors have contributed
positively to the positive value of sugar output growth.
However, TFP was the main contributor to sugar
output growth, and then comes capital factor and then
labor force. It is important to mention that season 1993
-94 witnessed a high level to sugar output growth.
This growth could only be attributed to TFP (2.54),
where labor and capital had contributed negatively by
(-0.14) and (-0.11) respectively.

It is important also to note that TFP have two
component Technical Efficiency (TE) change and
Technological Progress (TP). Therefore, sugar output
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growth illustrated by these two components.

Figure (2): Contributions of TFP, Capital, Labor in
Sugar Production Growth

Contributions of TFP, Capital, Labor
in Sugar Production in Sudan

Figure (2) reflects the contribution of the three factors
in sugar growth as a percentage of total growth. Total
Factor Productivity (TFP) was the major contributor
in sugar production growth, whick estimated at 64
percent, comparing with the result obtained by (Solow)
87.5% of the growth in output in the United States
between the years 1909 and 1949; two result seem to be
consistent. The second contributor in sugar production
growth was the capital, which contributed by 25
percent. The lowest contributor in sugar production
growth was the labor force, which estimated at 11
percent as shown in the figure below. In comparison
with the results obtained by Adil (2001) and unlike
the result obtained by this study, Adil’s result reflects
small and negative value of TFP. Such difference could
be attributed to the way of computation. In this study
TFP considered as a residual term, where Adil’s study
estimated TFP as a dependant variable.

6. Summary Findings and Recommendations:

The study, after specifying the model, estimating the
equation, and calculating and decomposing Total
Factor Productivity (TFP), came to the following
findings:



Table (5): Determinants of growth in sugar

production
Years Growthin  Contribution Contribution Contribution
sugar output of Capital of Labor  of TFP yearly
80-81 -0.15868 -0.4055 -1.57035 1.817174
81-82 2.336053 -0.1212 1.225688 1.231564
82-83 0.893881 0.874361 0.035566 -0.01605
83-84 0.316212 -0.14018 0.132253 0.324141
84-85 -0.1821 1.183994 -0.03364 -1.33246
85-86 0.452529 -0.0172 0.049553 0.420179
86-87 -0.90983 -0.6276 -0.0014 -0.27866
87-88 -0.83048 -0.15827 0.16794 -0.84014
88-89 1.045731 -1.27367 0.162343 2.157059
89-90 0.683495 0.434084 -0.01361 0.263023
90-91 0.773771 1.529033 0.042509 -0.79777
91-92 -0.14796 0.205964 0.09032 -0.44424
92-93 -0.75694 -0.01736 -0.0266 -0.71297
93-94 2.29106 -0.10664 -0.13989 2.537593
94-95 -2.06581 -0.43894 0.125486 -1.75236
95-96 -0.11584 0.125655 0.192387 -0.43388
96-97 0.782387 -1.00135 0.032053 1.751688
97-98 0.821256 0.775755 0.161229 -0.11573
98-99 0.562255 -0.20889 0.033411 0.737735
99-2000 0.222522 -0.34938 -0.04713 0.619035
2000-01 0.368881 0.534735 0.032591 -0.19844
2001-02 0.193535 0.115074 -0.12932 0.207785
2002-03 0.028746 0.714762 0.173917 -0.85993
2003-04 0.167548 0.405587 1.570350 1.817174
2004-05 2.055723 -0.10553 -0.13894 2.536675
2005-06 2.133290 -0.13320 -0.12109 2.675093
2006-07 1.093249 -1.31254 0.173912 2.164309
2007-08 0.928476 0.62760 0.001465 0.27866
2008-09 1.909387 -1.99851 0.896087 2.164309
2009-2010 2.098762 -0.10211 -0.11098 2.536675
Total 6.60468 1.62505 0.695291 4.284338
Mean 0.28716 0.070654 0.03023 0.186276

Sugar output shows negative growth in eight years

during the period under consideration. Higher growth

rate were achieved in season 1981-82 (2.3), while the
lowest rate of growth achieved during season 1994-
95 (-2.07). The mean of growth rate for sugar output
during the 23 year were estimated at (0.29). Labor force
contribution to output growth achieved negative value
in eight years. The highest level of factor contribution
was achieved in season 1981-82 (1.23), while the lowest
contribution was in season 1980-81 (-1.57). The mean
value of labor contribution to sugar output growth is
estimated at (0.03) during the whole period.

Capital contribution to sugar output growth scored
negative value in thirteen year. The highest capital
contribution to sugar output was achieved in season
1990 - 91 (1.53), while the lowest contribution was
in season 1988-89 (-1.27). The mean contribution of
capital to sugar output growth is estimated at (0.07)
during the entire period under consideration.

Total factor productivity (Technological Progress)
contributed negatively to total output in twelve years.
The highest value of TFP was achieved in season 1993
-94 (2.54) while the lowest was realized in season 1994-
95 (-1.75). The mean value of TFP is estimated by
(0.19) during the whole period under consideration.
Regarding the determinants of sugar output growth,
the discussion will be merely for the maximum and
the minimum values of sugar output growth. In season
1994 -95 sugar production realized minimum level
of growth (-2.07). This significant decline in sugar
output could be attributed to the three factors but the
contribution of each factor is as follows:

a- Labor force is the only factor that contributed
positively to sugar output as it contributed by 0.13.

b- Capital contributed negatively to sugar output (-0.44).
c- Total factor productivity (TFP) contributed
negatively to sugar output (-1.75). It is obvious that
(TFP) contributed substantially to the negative growth
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and used in the analysis. Output of sugar has been
measured in tons of sugar and labor force has been
collected as the permanent staff and seasonal worker
in sugar factories. Physical capital has been measured

as machine working hours.

4. Results and discussion

4.1 The Model Estimation:

The production function estimation which has been
obtained could be described as follows:

LnQ = - 4.32 + 1.96LnK + 1.14LnL

(3.69) (5.21) (6.44)
R?0.76 Adjusted-R’0.75  F-statistic 164.07
Durbin-watson 2.5

The results revealed that capital coefficient
contribution to output is greater than labor coefficient
contribution. Labor force coefficient obtained in the
analysis was found to be highly significant at (1%)
level of significance with (118) degree of freedom. The
sign of labor coefficient was found to be positive and
consistent with the economic theory. The illustration
of the result reflects that a 10% change in labor force
will cause 1.14% change in sugar output. The obtained
result for capital coefficient was found to be highly
significant at (1%) level of significance with (118)
degree of freedom. The sign of capital coeflicient was
found to be positive and consistent with the economic
theory. The result also means that a (10%) change in
capital will lead to 1.96% change in sugar production.
The intercept coefficient result for the intercept is
(-4.3) which is not contradicting with economic
theory. The coefficients were found to be significant
at (1%) level of significance. The R* and adjusted R?
reflect that the changes in the two variables (labor and

capital) are responsible for about 75% of the change
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in sugar production. The result above shows that
the overall model is highly significant at 1% level of
significance, where F-statistic estimated by (179.2).
The result revealed that labor and capital coeflicient
contributions to output are almost the same. Both the
variables coeflicients were highly significant at (1%)
level of significant with (118) degree of freedom. The
result revealed that a 10% change in labor force will
cause 1.14% change in sugar output and 10% change
in capital stock will lead to 1.96% change in sugar

production.

Table (4): Sugar production coefficient and return to
scale:

Variables Return to scale

Labor force Capital

Coefficient 1.14 1.96 3.1

The estimated value of return to scale in sugar industry
reflects that there is still room for expanding sugar
production, by adding more labor force and capital.
Regarding area cultivated the evidence obtained
suggests that in all factories land is underutilized. In
addition, sugar production could be increase without
substantial increase in labor or capital through

technology.

4. Determinants of Sugar Production Growth:

Total growth process has three sources: labor
force; capital and technological progress or Total
Factor Productivity. The (TFP) will be calculated
as a remainder term; the result obtained from data

processing is shown in Table (5).



logarithm form could” be stated

as follows:
LnQ=0a+PB1LnLit+[B2Ln
Kt 4€ vvveeeeennn, )

Where:

Output for the ith firm at fth
period denoted by (Q), Labor for
the ith firm at fth period by (L),
Physical capital for the ith firm
at fth period by (K), Intercept
term by (), the Coefficients to
be estimated by ([33) and Normal
error term by (e).

The analysis has been carried
out in two steps. In the first
step Cobb-Douglas production
function has been estimated.
Ordinary Least Squares (OLS)
method has been used to estimate
the parameters of the equation. In
the second step, contribution of
labor and capital in sugar output

growth has been calculated.

Total Factor Productivity (TFP)
contribution in sugar output
growth has been calculated as a remainder term.

Growth processes can be studied both from the
micro and from the macro aspect. The macro
studies dominate the literature but the concepts and
definitions also apply to the micro level. But let us for
simplicity assumes that we want to analyses the growth
process in a whole economy, and that we have a macro

production function:

We then assume that inputs and outputs change over

time and also that technological progress alters the

form of the production function over time. Output at
time’t’ is therefore a function of the inputs at time’t’ (K

and L and time itself (t)). Hence:

Qt=F (K L t) ccocriiiiiiiinnn (4)

Taking the total derivatives of this function yields:
dQ=F dK+F dL+F dt.........cooi, (5)
Where:

FK = 0Q/0K, F = 0Q/dL and F = 0Q/ot .............. (6)

Total growth of output (dQ) therefore has three
sources: growth of capital (dK), growth of labor (dL)
and technological progress (dt). The interpretation
of the last term is very straightforward if F dt equals
growth of total output with capital and labor remaining
constant (dK = dL). It is accordingly very natural to
interpret F dt as the part of total growth resulting
from technical progress.

Equation (5) can be used to identify different sources
of growth. But it can also be used for a more direct
study of technological progress. If dQ, F dk and F dL
are known we could simply calculate the technological
progress term as the remainder term, that is:
Fdt=dQ-F dK-F dL.................. (7) (Heathfield
and Wibe. S,1987).

Technological progress (TP) will be used synonymously
with Total Factor Productivity (TFP) as in the

conventional approach.

3.1 Descriptions of data used:

Secondary data has been used in the study and has
been collected directly from the factory’s files. Time-
series data has been collected from every single factory
of sugar in Sudan during the period 1980 — 2010. The
data has been pooled and arranged in stacked form,
where the data for a variable has been grouped together
for the five factories. Finally the data has been formed

into pooled data (time-series and cross-sectional)
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coefficients of the production function and calculates
Total Factor Productivity (TFP). The growth of sugar
decomposed into three components, the contribution
of capital, and the contribution of Total (TFP). The
study uses the idea first proposed. Furthermore,
there are many authors’ uses the same industries,
for example Salim and Kalirajan in (1999) growth
in Bangladesh food processing industries. Tham in
(1997), the Malaysian same approach efliciency and
investigated the sources of growth and development in
manufacturing sector. Nishimizu and Page (1982) uses

the to decompose TFP into its components technical
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technological progress.

Cobb-Douglas production function has been specified
and estimated. The general form of the function has
been stated as follows.

Qit = fAA LK), (1)
The model implies that the Sugar Production is
measured by (Qit), Labor force (L), Physical capital (K),
Labor and capital parameters (0 and B), Technological
progress parameter (A), represents number of firm (i =

1, 2, N) (I) and represents time factor (t = 1,2 ,T) (T).

The equation that has been estimated in natural



beginning of 1990s. In fact, the contribution of sugar

sector to total exports has increased from 3.6% in

the year 1991 to 5% in 1992. A noticeable jump was

achieved during 1994 when sugar exports recorded

10.3% of Sudan exports. Before the 1990s, sugar

industry was not contributing to the Sudan export,

and the country started to export sugar in 1991.

Domestic sugar consumption has grown rapidly in Sudan,

almost doubling from 1998 to 2006, and again within the

4 years to 2010. (From 2006 to 2010, sugar consumption

increased by 87.39% within one year alone, from 2009

to 2010, sugar consumption swelled by 82.88%). Total

domestic demand in 2010 was 1,666,406 tons.

The strong growth in sugar consumption can be

attributed to four major factors:

o  Marketing and distribution polices

o developments in the sugar-consuming processed
foods and drinks industries

o strong economic growth

o population increase

o smuggling

Fig. (1)
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Source: Sudanese Sugar Company, Annual Reports and Kenana Sugar

Company, Annual Reports

B Consumption

Production was exceeded by domestic demand as of
2005, when consumption of white sugar exceeded
domestic production by over 137,000 tons. The
following year, this gap climbed to more than 161,000
tons. In 2010, the sugar deficit grew to over 1,000,000
tons. In 2010, total domestic demand was (likely
in excess of) 1,666,406 tons, while total domestic
production was 641,900 tons. Despite this setback in
production levels, there is a real and widening gap,
which continues to be bridged by imports.

3. Methodology and modeling:

The methodology that has been chosen in this study
depends on the estimation of the production function
for the Sudanese sugar production. The study covers
the period from 1980-2004 in order to account for the
impact of the different policies, the fluctuation of the
production and the changes in factor of production
(labor and capital). The study uses the sugar production
produced by the entire factories in Sudan. The study
attempts to estimate Cobb-Douglas production

function, and therefore the study estimates the

Sugar Supply - Consumption Balance (1982-2009)
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in 1992. A noticeable jump was achieved during 1994
when sugar exports recorded 10.3% of Sudan exports.
Before the 1990s, sugar industry was not contributing
to the Sudan export, and the country started to export
sugar in 1991. In the year 1990 domestic consumption
exceeded the total domestic production and approach
110% of the total domestic production, and there are
no exports as shown in Table (2).

By the year 1999, the share of sugar in total exports
started to decline a reach 1.9% and continue to
decline by the year 2000. That sharp decline might be
attributed to the government tendency to concentrate
on the petroleum exports as an alternative for many
products including sugar.

2.1 Sugar Production - Consumption Balance:

The current total capacity of the five sugar factories is
estimated to be around 855,000 tons. The joint venture
factory, Kenana, contributes by more than half of the
total sugar production as indicated by table (1). The
rest of the four public factories have a share of 46% of
total output. Regarding annual sugar production, as
indicated by table (3) it could be noted that production
is highly volatile and mostly below the full capacity,
especially for Sennar and Assalaya though this not the
case for Eljunaid and New Halfa.

The total production of the five sugar factories decreased
by 1.6%: from 756,849 tons in the 2006/7 season to
744,600 tons in the 2007/8 season. This was due to
decrease in the production of all sugar factories except
Assalaya sugar factory, which increased its production
by 1.6%. The total sugar production decreased further
in 2008/9 to 738.5 thousand tons, due to a decrease in
production of Kenana Sugar Factory by 5.02%. However,
during the same period, the Sudan Sugar company had in
fact posted an increase in production, in all its factories,

by a total of 4.12%. A steep drop to 641,900 tons was
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registered in total production in 2009/10 season - a

decrease from the previous year by 13.1%.

Table (3) Sugar Production by Existing Sugar
Factories/ton (1997/98 - 2009/10)

. A AR . DA
Eljunaid |New Halfa |Sennar | Assalaya

1997/98 58600 61615 43000 | 38000 356000 557215

1998/99 69550 75547 55064 | 45234 365000 610395

1999/2000 | 71697 86368 64523 | 54194 387044 663836

2000/01 82065 85111 62207 | 59709 403486 692578

2001/02 94171 85037 78187 | 64310 376039 697744

2002/03 81596 86741 83530 | 76381 398268 726515

2003/04 87082 87759 78692 | 73488 427895 754916

2004/05 86615 72002 72400 | 87515 393002 711534

2005/06 84771 81136 80630 | 81372 400209 728118

2006/07 87211 83050 92038 | 89510 405040 756849

2007/08 84800 81100 85500 | 90900 402300 744600

2008/09 87600 84200 87100 | 97500 382100 738500

2009/10 88200 57300 76600 | 75400 344400 641900

Source: Sudanese Sugar Company, Annual Reports and Kenana Sugar

Company, Annual Reports

The sugar demand in Sudan consists of two parts:
the first part of the demand for sugar is made by the
households; the other part is a derived demand from
the demand for the industrial goods and mainly the
food processing industries

Up to 1990 Sudan was not able to make any surplus in
sugar production due to increasing domestic demand
and limited productive capacity. However, there was a
gradual increase in the sugar production and therefore,
sugar started to take its place as one of major exports
following the year 1990. In the year 1990 domestic
consumption exceeded the total domestic production
and approach about 110% of the total domestic
production, as shown in Figure (1) below. It is obvious
from Figure (1) that there is a gradual increase in the

sugar export contribution to total exports since the



Kennana Sugar Company. In addition to the White

Nile sugar project which is under establishment.

Table (1): Main Indictors of Sudanese Sugar Industry

Factories Capacity Cultivated o Average

Areas production
Elgounid | 60.000 7% 37.000 15% 62627.5 12%
Halfa 75.000 9% 37.000 15% 57413.89 11%
Sennar 110.000 [ 13% 34.500 14% 51601.78 10%
Assalaya |110.000 |13% 38.000 16% 41000.27 9%
Kenana | 500.000 | 58% 94.000 40% 291096.7 58%
Total 855.000 [ 100% | 240.500 100% 503740 100%

Source: Sudanese Sugar Company, Annual Report. And Kenana Sugar

Company, Annual Report

The feature of the sugar production in Sudan
could be studied through the planed capacity, the
cultivated areas and average production as shown
in table (1) above. The contribution of the private
sector (Kenan Sugar Company) dominates sugar
production in Sudan. 58% of the total planed
capacity is in Kenana Sugar Company while 42% in
the public sector. 40% of the plantation area beltings
to the private sector, while 60% to the public sector,
58% of the average production achieved in the
private sector, while 42% of average production

achieved in the public sector.

The sugar demand in Sudan consists of two parts: First
the demand for sugar made by the households, the
other part is a derived demand from the demand for
the industrial goods and mainly the food processing. It
is important to note that the demand for sugar has been
increasing during the last years. Such increase could
be attributed to the increase in industrial demand for

sugar rather than the direct households demand.

Table(2): Sugar Production, Domestic Consumption

and Share in Total Export

Domestic consumption
Sugar exports

Sugar . q
8 in metric tons

production in
metric tons [N - Value Share in total
(000.000) $ | exports %

89 -90 359762 395762 110

90 -91 432583 428583 99.1 11.0 3.6

91 -92 443458 429648 96.9 16.2 5.0
92-93 470325 444644 94.5 18.1 43
93- 94 42053 346098 81.8 54.0 10.3
94- 95 428150 371000 86.7 22.0 4
95-96 459328 382000 82.2 33.3 3
96-97 500500 393000 78.5 26.4 44
97-98 557228 420923 75.5 26.3 44
98-99 610331 460041 75.4 14.7 1.9
99-2000 691000 492026 71.2 13.2 0.7

Source: Sudanese Sugar Company, Annual Report

Despite the fact that there are five factories currently
operating in Sudan, the country was a major importer
for sugar until 1990s. In the year 1989 - 90 domestic
consumption exceeded the total local production and
after that surplus for export has been realized and the
percentage of domestic consumption was 110% of the
total production of sugar. Table (2) shows the production
and domestic consumption (the industrial consumption
and household’s consumption). Sugar domestic
consumption has increased during the years (90 - 91, 91
- 92,92 - 93) and approached (445000) metric tons, and
then dropped sharply in the year 93-94 and approached
(347000) metric tons. Sugar domestic consumption has
increased gradually since the year 95- 96 and approached
(500000) metric tons by the year (99-2000).

It is obvious from table (2) that there is a gradual
increase in the sugar export contribution to total
exports since the beginning of 1990s. Sugar sector

contribution increased from 3.6% in the year 1991 to 5%
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results from the improvement in factors such as
technology and increase in efficiency that leads to the
growing factors of productivity (technological progress
or TFP). Therefore, it is important to identify the type
of growth in Sudanese sugar industry.

Sugar industry is considered to be one of the most
important industries in the Sudan in terms of
consumption and exports. This could be noticed from
the available sugar factories, namely New Hailfa sugar
factory with production capacity of 75000 tons, Sennar
and Assalaya with production capacity of 110000 tons
each, Elgounied with production capacity of 60000 tons,
in addition to Kenana sugar factory with production
capacity of 500000 tons (Economic Survey, 1990). On
average, Sudan’s domestic consumption of sugar is
estimated at (370000) metric tons during 1990s and
comparing to the total annual production we realize
that there is a surplus for export. Sugar domestic
consumption consists of normal consumption and
industrial consumption as row material. It is important
to note that the industrial consumption in the last
years has increased substantially due to the expansion
in the industrial sector. Sudan started to export sugar
since (1990s), and on average Sudan exports of sugar
is estimated at (98.98) metric tons and the value of its
sugar exports is estimated at (23.5) million dollars on

average (Economic Survey 1996- 2000).

There are six sugar factories in Sudan. The total
planned capacity for the entire factories is estimated
at (855000) metric tons, while the actual capacity on
average is estimated at (113000) metric tons during
1990s. However, in spite of what sugar industry
enjoys in terms of importance and contribution to
the national economy, yet it is noticed that it suffers

from production fluctuations and inefficiency in
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some factories. It has been observed that during the
period 1980-2004 production levels were fluctuating
tremendously. Season 1980-81 achieved the lowest level
of production estimated at (207193) metric tons. The
highest level of production achieved in season (1994-
95) and estimated at (825270) metric tons. Production
fluctuations could be attributed to the changing
combinations of production factors (land, labor,
capital etc.) used and change in factors of productivity.
In this respect it is found essential to examine the
determinants of growth in sugar production in order
to identify the factor with the most significant effect.
The study targeted to measure Total Factor Productivity
which is usually used as an important indicator to the
performance of the sectors of the economy. Estimating
the returns to scale of the industry would also provide
an important indicator to the policy maker to lead
the industry and solve its problems. The study also
identifies factors that have significant effect on sugar
production growth

The objectives of this paper are as follows: Firstly is to
examine the behavior of the production function of
sugar industry in Sudan in relation to physical capital
and labor inputs. The second objective is to measure
the productivity level (Total Factor Productivity, TFP)
in sugar industry in Sudan. The third objective is to
identify factors that contribute positively or negatively

to the sugar production growth.

2. General characteristics of sugar industry in Sudan:
The Sudanese industries sector include various sub-
sectors; the most important of these is the sugar industry
due to its good potentialities dominate role it plays in
the economy. The sugar sub-sector represented by the
Sudanese Sugar Company (Assalaya, sennar, Elgounied,

and Haifa) and the private factory represented by



Determinants of Sugar Production
Studies & Growth in Sudan
Researches (1980 ) 2 O 10)

Abstract:

This paper is aimed at assessing the total factor productivity of Sugar
industry in Sudan, The methodology that has been chosen in this study
depends on the estimation of the production function for the Sudanese
sugar production. The study covers the period from 1980-2010 in order
to account for the impact of the different policies, the fluctuation of the
production and the changes in factor of production (labor and capital).

The study uses the sugar production produced by the entire factories in

Sudan. The study attempts to estimate Cobb-Douglas production function,

By: and therefore the study estimates the coeflicients of the production

Abdalla Ali Ahmed Edriss* function and calculates Total Factor Productivity (TFP). The growth of
sugar decomposed into three components, the contribution of capital,
[ and the contribution of Total (TFP). The empirical results revealed that
the contribution of the three factors in sugar growth as a percentage of
total growth. Total Factor Productivity (TFP) was the major contributor in

sugar production growth and estimated at 64 %, capital 25% and the lowest

contributor in sugar production growth labor force 11%.

1. Introduction:

The economic growth can be defined as the expansion of a nation’s
capability to produce goods and services. Economic growth also involves
the process of expanding and improving the quantity and quality of the
nation’s resources as well as its level of technology (Wallace C. peterson,
1984). In the economic literature there are two types of economic growth:

* Economic Researcher, Economic and Extensive growth, which is the growth in the output resulting from the
Social Research Bureau, Khartoum, Sudan.

Email: alsarokh2008@yahoo.com. increases in input. The intensive economic growth, which is the growth
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