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ABSTRACT

This thesis is concerned with the evaluation of the
current status of Operational Research practice, training and
education and the diffusion of O.R. in a newly industrialised
and developing country, the United Arab Emirates (U.A.E.).
The purpose of such evaluation is to explore the level of
O.R. awareness, to discover the extent of acceptance and
implementation of O0O.R. techniques and the adequacy of
training and education in O.R. Further it attempts to
identify the barriers to the wide adoption of O0.R./M.S.
techniques in the industrial and business organisations and
companies in particular, and to determine the Dbasic
requirements for O.R. development. In the course of this
exploration new information is revealed regarding the U.A.E.
industrial and business organisations in relation to O.R.
awareness, usage, and willingness of personnel to use O.R.,
as well as strategies of training in O.R., barriers to its
wide acceptance and characteristics of O.R. suitable for
decision makers’ needs and the environment in the U.A.E.

As a means of demonstrating the advantages and values of
O0.R. techniques, the U.A.E. cement industry is taken as a
case study. The aim of this case study is not to produce the
best solution to the problem of the cement industry, rather
it produces one possible way of approaching this problem, and
to demonstrate the application of some O.R. techniques (e.g.
scenario analysis, statistical analysis, multi-attribute
decision model, and cost-benefit analysis.) on a macro-level
in the hope that such application might motivate the wide use
of O.R. in the future.

Two research techniques were adopted in this research.
The first one is the survey method where personally
administered questionnaires were used, and the second one is
the case study method.

The thesis concluded that the level of 0O.R. awareness
and usage in the U.A.E. industrial and business organisations
in particular is very low, that O.R. education and training
are inadequate, that many problems serve as barriers to the
wide adoption of O.R. 1in the industrial and business
organisations in the U.A.E., and that some basic requirements
have to be met so that 0.R. can develop further. It is also
concluded that the most feasible solution to the problem of
the U.A.E. cement industry is to cut the current level of
capacity by 50 percent and suggested one possible way of
implementing this solution.

In carrying out this research, some problems were
encountered due to a lack of statistical and micro and macro
data, insufficient materials and the 1like.
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CHAPTER 1 INTRODUCTION

1.1 Motivation for the Study

Prior to discussing the motivation behind this study, it
would be useful to outline its main objectives. These are:

(1) to establish the extent to which 0.R. techniques
have Dbeen adopted and implemented in the industrial and
business organisations in the U.A.E.

(i1i) to promote the wide adoption of O.R. in the
U.A.E. This is carried out through investigating the needs
of the decision makers and the characteristics of the
environment in the country and in turn suggesting techniques
which can be easily adopted.

(iii) to investigate the problems which hinder the wide
adoption of O.R. in the U.A.E. 1in general and in the
industrial and business organisations in particular.

(iv) to determine the main requirements necessary for
securing internal and environmental conditions 1leading to

O0.R. development in the U.A.E.’s industrial and business

organisations.
(v) to demonstrate where 0.R./M.S. techniques can or
can not be used. This is done through investigating the

problem of the cement industry to see whether O.R. can be
applied or not.

(vi) to direct the education of O.R. in the U.A.E.
toward serving its practice through concentrating on the
techniques that suit decision makers with little experience

in O.R. techniques.



(vii) to develop a systematic and comprehensive
procedure for capacity planning which can deal with problems
of the nature "What happens if...2".

(viii) to suggest one way of solving a real life
problem which will demonstrate where O.R. can be successful
in the U.A.E.

Now attention is paid to the motivation behind this
study.

(i) It is well known that most develpping countries,
and the U.A.E. in particular, have rushed toward
industrialisation as a means of diversifying their economies,
especially in the last few years. Such action has created
many managerial as well as social and economic problems.
These problems, especially the managerial ones, necessitate
the use of scientific methods as opposed to the traditional
ones (i.e. trial and error, common sense, subjective
judgments ... etc.). An example of such a problem created by
this rush toward industrialisation is the investment of a
great deal of funds in a particular industry or sector at the
expense of other industries or sectors, where the investment
decision is typically based on short term market indicators.

(ii) Lack of previous published studies investigating
the practice, education and training in O.R. in the U.A.E.
has encouraged us to carry out such an investigation which
might be the first of its type in the U.A.E., if not in the
Gulf States.

(iii) As far as we know, there is no published use of
O.R./M.S. technigues on a large scale or macro-level in the

U.A.E. to solve managerial or other problems in the public



and the private sectors, therefore it was decided to
introduce the use of O.R. techniques to the U.A.E., since
these techniques have been successful in the developed and
some of the developing countries. |

(iv) Western scholars have concentrated largely on
developing sophisticated mathematical models, and algorithms
for solving them which suit developed economies, while
developing economies have been largely neglected.
Consequently, we concentrated on developing a procedure which
can be suited to the particular environments of developing
countries and to decision makers’ needs and experiences in
0.R. techniques.

(v) Previous published work in the area of capacity
planning concentrated largely on one aspect of the capacity
problem: capacity expansion, or investment decisions, while
other aspects such as divestment and rationalisation of
capacity, have been given very little attention, although
these latter ones are as important as the former. Therefore,
here we are tackling this previously overlooked aspect of the
problem.'

(vi) An extensive survey of the published work in the
area of capacity planning has revealed little evidence of
implementation or management involvement. Almost all have
been theoretical exercises with no proven application.
Hence, this study is intended to be problem oriented, which
is more appropriate for developing countries, in the sense
that it deals with a prdblem which exists, rather than
developing theoretical appfoaches which might or might not be

applicable.



(vii) The traditional approach of O.R., (for example,
mathematical models) has difficulty in handling strategic
problems, and in turn there is a need for a less structured
procedure to tackle the problem 1like that of the U.A.E.
cement industry.

(viii) The U.A.E. cement industry is experiencing a
crucial problem which threatens its future. It was decided
that something had to be done to safeguard this wvital
industry.

Having examined briefly the main motivations behind this
study, the next thing is to describe briefly the research

problems.

1.2. Statement of Research Problems

In this section statement of research problems is given.
Firstly, developing countries in general and the U.A.E. in
particular look to industrialisation as a means of replacing
the o0il sector, especially after the dramatic fluctuation in
the o0il demand and in turn in its prices, and also as a means
of national income diversification. Such a rush toward
industrialisation is usually accompanied by several serious
problems, examples of which might include, mis-allocating
investment among competing projects, poor <choices in
production levels, transportatiqn problems, quality control
problems, plant location problems and the like. These types
of problems necessitate the adoption of scientific methods
which should include the use of O.R. techniques. Therefore,
this study evaluates the current status of the practice;

training and education of O0.R. in the U.A.E. and demonstrates



the application of some O.R. techniques in a real 1life
problem in the U.A.E. in a systematic and comprehensive
manner in the hope that such action might encourage the wide
adoption of O0.R. in the U.A.E.

Secondly, the obstacles which serve as impediments to
the diffusion of O.R. in the industrial and business
organisations and companies in the developing countries have
been given 1little attention despite its enormous impact on
0.R. development. Therefore in this research special
attention is given to these obstacles, in particular in the
industrial and business organisations and companies in the
U.A.E.

Thirdly, the acceptance and implementation of O.R.
techniques in the industrial and business organisations and
companies in the U.A.E. in particular is subject to certain
environmental and internal factors. '$hese factors need to be
investigated to see whether they have been met or not.
Therefore, this study attempts to explore these factors and
the level of their fulfilments in the industrial and business
organisations in the U.A.E. context.

To sum up, this research is concerned with three main
questions:

(i) To what extent is O.R. accepted and implemented
in the U.A.E., particularly in the industrial and business
organisations?

(ii) What are the main characteristics of O.R.
techniques which are suitable for the U.A.E. environment and
decision makers’ needs and experience in O.R.?

(iii) What are the problems which have served as



impediments to the widespsread use of O.R. in the industrial
and business organisations in the U.A.E. and how can we
convince industrialists and businessmen to accept and

implement O.R.?

The Case Study

The problem which is used as a case study concerns
excessive investment or overcapacity in the U.A.E. cement
industry; which resulted from a great deal of investment
being based on short term market indicators, and the
motivation was a quick return on the investment.

Two decision making bodies exist on two separate levels.
The first level consists of the authority in the Ministry of
Industry which practices control over the whole industry, and
the second level consists of the board of directors in each
individual company. Decisions affecting the whole cement
industry are taken by the authority in the Ministry of
Industry through consultation with the board of directors in
the individual companies. Decisions affecting individual
companies are made either by the board of directors or senior
managers depending on the significance of the decisions made
about the future of the company.

The consequences of the problem of excess capacity are
disastrous, especially in capitql intensive industries like
cement, and include among other things low capacity
utilisation rate, and accordingly the waste of resources;
excessive productions costs, and in turn low profitability,
if any at all; and excessive inventories.

Alternative strategies or courses of action to tackle



this problem will be discussed in chapter eight. The purpose
of this case is to demonstrate the application of some O.R.
techniques on a situation where there are self-evident
problems as well as a number of possible solutions so that we
can demonstrate the value of O.R. in a more convincing
manner.

The next section summarises the approach of the study.

1.3 Approach of the Study

This section examines the approach used to achieve the
objectives of this thesis.

The approach wused 1is divided into two main parts.
First, an exploratory part investigates O.R./M.S. techniques
taught and more frequently used in the U.A.E., and also
explores the problems hindering the widespread use of O.R. in
the industrial and business organisations 1in particular.
This aims to discover decision makers’ needs, their ability
in and understanding of O0.R./M.S. techniques and their
willingness to use these techniques, and to find a way of
promoting the wide use of 0O.R., especially in the industrial
and business organisations. This was carried out through the
use of questionnaires and personal interviews (survey
method).

Secondly, an applied part demonstrates the application
of a newly developed procedure té6 deal with capacity planning
problems in the U.A.E. cement industry in a different way.
This demonstration will show the application of some
O0.R./M.S. techniques in the U.A.E. in the 1light of decision
makers”® needs, knowledge, and understanding of O.R./M.S.

techniques and also the political, social and economic



environment in the U.A.E. This was carried out through the
investigation of procedures used to deal with such problems
and the development and application of an appropriate
procedure (case study method).

The procedure is based mainly on the concept of decision
analysis or decision making under uncertainty. However the
analytical tools within this procedure are somewhat different
from that of decision analysis or decision making under
uncertainty.

The application of the developed procedure consists of
the following steps.

First, it investigates the environment of the system
studied; this is done by utilising two types of analytical
tools, namely, scenario analysis and econometric models.
Secondly, alternative strategies are formulated with the help
of the decision making body. Thirdly, scenario/strategy
matrices are constructed utilising the outcomes of the
previous two steps. Fourthly, strategies are evaluated
against the chosen scenarios. Fifthly, the choice of an
appropriate strategy is made based on gquantitative and
qualitative criteria. Finally, ways through which the chosen
strategy is to be implemented are examined and the best
methods of implementation are discussed.

This procedure tries to answer guestions such as when to
cut or expand capacity, where, by how much, and in what
manner.

Its main features are summarised as follows.

(1) It is an integrated procedure, i.e. it consists

of scenario analysis, statistical analysis, multiattribute



decision making, and judgmental approach.

(ii) It requires less use of computing facilities and
time than, for example, mathematical models and systems
dynamic.

(iii) It is easy to understand and apply, and requires
no specialists.

(iv) It deals with more than one future.

(v) It is appropriate for the decision makers’ needs
and knowledge of O.R.

(vi) It is based on ‘soft O.R.” as opposed to
technical or hard O.R.

(vii) 1t is flexible, i.e. it can deal with the problem
of capacity expansion and capacity reduction and it is also
less structured.

(viii) It is relevant to the problem at hand.

(ix) It is based on the concept of predictive methods
which allow decision makers to explore the future and answer
questions of the nature "what happens if ... 2"

(x) It gives more credit to forecasting which has
been neglected by other research work which deals with

capacity planning problems.

The reasons for not using mafhematical programming and
system dynamics modeling, the most favourable candidates for
this sort of problem, are presented in chapter five, and are
briefly summarised here.

(1) Mathematical models lack flexibility (i.e. they
are well structured).

(ii) Mathematical models cannot cope with uncertainty
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which is greatly present in developing countries.

(iii) Mathematical models do not suit strategic
problems due to the difficulty in formulating this sort of
problem.

(iv) Mathematical models need a great deal of data
which is either not available in developing countries or not
reliable.

(v) The use of mathematical modeling requires a high
degree of skill which is hardly available in Third wWorld
countries.

(vi) There 1is a chronic shortage of computing
facilities and computer operators in developing countries in
general and in the U.A.E. in particular, which are needed to
run mathematical models.

In the same way, the use of systems dynamic modeling has
been ruled out because of 1lack of skilled personnel,
computing facilities, and the incapability of systems dynamic
modeling to deal with uncertainty.

It should be noted here that a detailed discussion of
the approach is given in chapter six.

Having outlined the approach of the study, next we
highlight the organisation of the remaining chapters of this

thesis.

1.4 Organisation of the Study

This section presents the organisation of the remaining
chapters of the thesis.
Chapter two aims at providing the reader with a better

understanding of the environment of the problem investigated.
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This chapter examines the political and economic structure of
the Federation as a whole and its member Emirates; the
political, economic, and administrative unity of the
Federation are also examined. Industrialisation and the
industrial policy in the U.A.E. are examined, and finally,
this chapter examines the ill-effects of the conflict of
interests between the members of the Federation.

Chapter three investigates the practice and education of
O.R. in the U.A.E. as well as the problems that hihder the
wide adoption of O.R. in the U.A.E.

Chapter four aims at providing a historical review of
the problems experienced by the system studied, the cement
industry. First it outlines the technology of manufacturing
cement used world-wide; then it discusses briefly the major
economic characteristics of the cement industry in general.
Some aspects of the U.A.E. cement industry in particular are
also discussed in this chapter. Finally the problems
experienced and the solutions adopted by this industry to
resolve these problems are also discussed.

Chapter five examines the previous work in the area of
capacity planning, it should be noted here that whilst this
is not an exhaustive list of all previous work in this area,
it does provide a reasonably extensive review of the
published literature. The factofs that affect the adoption
of a particular capacity strategy are examined. It also
examines the problem of excess capacity. Finally the
negative consequences of misjudged capacity decisions are
outlined.

Chapter six describes the approach used. It outlines
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the main characteristics of the developing economies and the
characteristics of O.R. techniques suitable for them. The
components of the approach used will be discussed in some
detail.

Chapter seven examines the application of the procedure
described in chapter six. The first step in the application
of this procedure is examined in this chapter. It outlines
forecasting techniques available and the methods of
forecasting used to forecast cement demand world wide.
Forecasting methods we tested and 1ruled out are also
described. The forecasting of the home and export market are
also discussed.

Chapter eight examines the remaining steps in the
application of the developed procedure. It examines the
application of the steps mentioned in chapter six. First,
the application of some of the techniques of generating
alternative strategies mentioned in chapter six will be
discussed. Then it describes the process of constructing the
scenario/strategy matrices and the evaluation of selected
alternative strategies against the four chosen scenarios.
Strategy choice and implementation have been given
considerable attention in this chapter.

Chapter nine examines the problems encountered during
the progress of this study and the ways in which these
problems have been overcome; areas for further research are
also outlined.

Chapter ten summarises the whble work, offers comments

on the results and presents some recommendations.
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south-west by Saudi Arabia and on the west by Qatar (see map
(2.1) on page 15). 1Its total area is 33 thousand sqg. miles.
The U.A.E. falls geographically into four areas: the mountain
zone, the gravel plains west of the mountains, the coastal
strip and the desert interior. According to the 1985 census,
the total population is 1.6 million people with 41 percent in
Abu Dhabi, 26 percent in Dubai, 17 percent in Sharjah, 7
percent in Ras al-Khaimah, 4 percent in Ajman, 2 percent in
Um al-Qauwain and finally 3 percent in Fujairah.
Approximately 60 percent or more of the total population are
immigrant workers. Income per capita in the U.A.E. is one of
the highest in the world (average §19600 per person per
year). The official 1language is Arabic and the official
religion is Islam. The U.A.E. is a member of the Arab Gulf
Co-operation Council (AGCC) which includes also Saudi Arabia,

Kuwait, Qatar, Bahrain and Oman.

2.2.1 The Political Structure of the Federation

To understand the present it is necessary to highlight
the past and the historical influences which have gone to
shape the present.

First of all, in the 1820°s the Sheiks of the seven
entities signed a general treaty for the cessation of plunder
and piracy by land and sea, and this treaty transformed what
was previously known as the piracy coast into the Trucial
coast; then the seven entities became known as the Trucial

States;
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Map (2.1)
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A Trucial States Council was formed in 1952 wunder
British supervision, and this was presided over by the
British political agent. E.I.U. (2, 1984);

In 1965 the British government set up a development
office attached to the Trucial States Council. The aim of
this office was to supervise agricultural, communication and
health services in the northern Emirates which include Dubai,
Sharjah, Ajman, Um al-Qauwain, Fujairah and Ras al-Khaimah;

In 1968 the labour government in Britain decided to pull
out of the region and abandon the treaty with the sheiks.
aAl-Jamil (3, 1981);

Then, in 1971 the British pulled out of the region and
on the 2nd of December of that year (1971), the U.A.E.
proclaimed itself an independent state.

Now attention is directed to the political structure of
the Federation. Two topics are examined; first the structure
of the federal government; and second the structure of the

local government.

The Federal Government structure

The structure of the federal government consists of five
main authorities as stated in article (45) of the provisional
constitution, with which the U.A.E. started out and under
which it has operated ever since. These five authorities
are: the Supreme Council, the President and his Deputy, the
Council of Ministers, the National Assembly and finally, the

Judiciary.
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The Supreme Council

This is the highest authority, and consists of the seven
rulers of the seven Emirates. Some of its responsibilities
are: to plan policy, elect the President and his Deputy,
admit new members to the Federation, appoint and dismiss the

Prime Minister and the Judges of the federal Supreme Court.

The Presidency

The President and his Deputy are elected for five years
and they can be re-elected for another term. The President
also acts as the armed forces’ commander. Article (54) of
the provisional constitution lists the powers assumed to the
President, some of which are: presiding over the Supreme
Council, calling the Supreme Council into session, calling
the Supreme Council and the Council of Ministers into joint

sessions whenever necessity demands.

The Council of Ministers

The Council of Ministers consists of the Prime Minister,
his deputy and a number of Ministers. Those are chosen from
among citizens known for their competence and experience.
Article (60) of the Constitution stated powers assumed to the
Council of Ministers, of which a few are listed here: they
follow up the implementation of government policy, initiate
federal 1laws, draw up the annual budget and the final
national accounts, and prepare drafts of decrees and make

various other decisions.
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The National Assembly (NA)

This 1is composed of forty members and seats are
distributed to member Emirates as follows: eight seats to
each of Abu Dhabi and Dubai, six to each of Sharjah and
Ras-al-Khaimah, and four to each of Ajman, Um al-Qauwain and
Fujairah. The (NA) performs a consultative rather than
legislative function. The members of the (NA) are appointed

by the rulers of each Emirate.

The Judiciary

This consists of five judges who, upon formal request,
resolve disputes between the Federal Government and member
Emirates or between member Emirates themselves. They are
appointed by Presidential decree upon the approval of the
Supreme Council.

Figure (2.1) on page 19 shows the U.A.E. government

structure in 1972 and this is valid up to the present time.

The Structure of the Local Governments

The structure of the local government in each of the
seven Emirates is almost the same with one exception, the
Emirate of Abu Dhabi. In all the Emirates the government
structure consists of three authorities: the Ruler Office,
Administration Departments and Judiciary. In the Emirate of
Abu Dhabi, a fourth authority exists, which is the Consultant

Council.
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Figure (2.1)
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The role of the Ruler Office (Dewan) is similar to that
of the President or Prime Minister in a formal state. The
office holds the responsibility of supervising and
controlling the administrative departments in the Emirate.
It also issues the rules and regulations to be executed by
those departments in each functional area.

The administrative departments, on the other hand, are
equivalent to the Ministries in the formal state. These
departments include: Municipality, Public Works, Culture,
Accounts, Accounts Control, Water and Electricity, Police,
Civil Service, Customs ... etc. The number and the name of
these departments might slightly differ from one Emirate to
another, but their functions are almost the same.

The Judiciary in each Emirate has a role similar to that
of the U.A.E. but in this case its role is restricted to the
Emirate territory.

In the Emirate of Abu Dhabi a fourth authority exists,
which is the Consultant Council and its role is similar to

that of the National Assembly of the U.A.E.

2.2.2 The Economic Structure of the Federation

Prior to the discovery of o0il, the economy of the
Emirates was based on four main activities: pearl diving,
fishing, trade and agriculture. -Since its discovery in the
1950°s o0il has become the backbone of the U.A.E. economy.
In the pages that follow the four main sectors of the economy

are highlighted.
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0il and Gas

0il was and will continue to be the source of prosperity
not only for the U.A.E. but also for other Gulf States as
well. The contribution of o0il revenue accounted for 92
percent of the total revenue of the government in 1975. It
was about 80 percent in 1984. The decline 1in the
contribution of o0il revenue in the total revenue of the
Country is due to the decline in oil prices.

The contribution oﬁ this sector to the GDP accounted for
64 percent in 1980. This contribution declined to 45 percent
in 1984. This decline is attributed mainly to the fall in
0oil demand and prices rather than the increase in the output
of other economic sectors.

As a result of the fall in world demand for oil, oil
production in the U.A.E. fell from 623.7 million barrels in
1980 to only 421.3 million barrels in 1984. Ministry of
Planning (4, 1985). The Emirate of Abu Dhabi produced 79
percent of the total o0il production in the U.A.E. in 1980,
while the remaining 21 percent was produced by Dubai 20
percent, and Sharjah 1 percent. As a result of the decline
in oil demand, the production in Abu Dhabi fell to 65 percent
of the U.A.E. total production in 1984, while the production
in Dubai increased to 30 percent and in Sharjah to 5 percent.

Oil dominates the exports of the country. In 1975, oil
exports accounted for 91 percent of the total U.A.E. exports.
In 1984 the share of the export of o0il to the total export of
the country decreased to 82 percent. This decline is due to
the decline in the demand for o0il on the one hand, and the

increase 1in the contribution of +the export of other
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commodities and the re-export activities on the other hand.

Ministry of Planning. (4, 1985).

Industry

Before the discovery of o0il, there were very simple
industries which were usually associated with the main
activities dominant at the time, namely, pearl diving,
cultivation, fishing, and trading in general. Examples of
these industries include: ship building, fish and date
curing, handicrafts and the like. With the discovery of oil
things have changed dramatically. More advanced industries
have been introduced; these are either directly or indirectly
oil related and are based mainly in the industrial zones of
Abu Dhabi and Dubai. The contribution of the manufacturing
sector in total non-oil gross domestic product (GDP) has
risen from 3 percent in 1975 to 17.2 percent in 1984.
Furthermore, the gross fixed capital formation in the
manufacturing sector has risen in absolute value from DH 3348
million (in 1980 prices) in 1975 to DH 7005 million (in 1980
prices) in 1984. Ministry of planning (4, 1985).

The objectives of industrialisation, obstacles and key
factors in its success are examined in section (2.3).

Another important sector in the U.A.E. economy is Trade.

Trade

The term "trade"™ is taken here to mean both internal and
foreign. trade. The U.A.E. in general and the Emirate of
Dubai .in particular was and still is known as a trading

centre in the Arabian Gulf region, partly for its
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geographical setting and partly because of the availability
of basic infrastructures especially in recent years.

The internal trade (retail and wholesale) plays an
important role in the economy of the U.A.E. since it provides
the Country with a continuous supply of goods and services at
the appropriate time and at the quantity and gquality
required. The private sector has the upper hand in this
sector.

In recent years the public sector started a serious
participation in the trade sector through the introduction of
consumer co-operatives and central markets. With regard to
foreign trade (export and import) this is also very vital to
the economy of the U.A.E., especially because the U.A.E.
market depends heavily on imports due to the lack of locally
produced commodities. 0il and gas have the lion’s share of
exports. The contribution of the trade sector to total
non-oil gross domestic product has risen in absolute value
from DH 4940 million in 1975 (in 1980 prices), to DH 8788
million in 1984 (in 1980 prices). The gross fixed capital
formation in this sector has also risen in absolute value
from DH 410 million (in 1980 prices) in 1975 to DH 736
million in 1984 (in 1980 prices). Ministry of Planning (4,
1985). It is worth pointing out that in 1985 total exports
to GCC were DH 2000 million and imports from the GCC in the
same year were DH 1652 million. U.A.E. Central Bank (5,
1986).

Another important sector in thé U.A.E. economy is

agriculture.
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Agriculture

U.A.E. looks to the development of this sector on both
strategic and economic grounds with the objectives of
achieving self-sufficiency in food products. However,
complete self-sufficiency is a far-off dream.

The total 1local production of fruit and vegetables
accounts for 30 percent of the total domestic needs despite
harsh weather conditions, poor soil quality and shortages in
water supply. The U.A.E., government continues its effort to
help develop this vital sector. This can be seen through the
variety of services and assistance provided for the farmers
in the Country. Such services and assistance include
drilling new wells, free interest loans to buy machines and
equipment, free seeds and fertilizer and the like. However,
the contribution of this sector to the total non-oil GDP
remains very low compared with the two previously mentioned
sectors, namely, industry and trade.

Its contribution to total non-oil GDP accounts for 2.1
percent in 1975 and has risen to 2.4 percent in 1984. The
gross fixed capital formation in this sector has risen in
absolute value from DH 244 million (in 1980 prices) in 1975
to DH 536 million (in 1980 prices) in 1984. Ministry of
Planning (4, 1985).

The discussion in this section leads to the conclusion
that the o0il sector continues to be the dominant sector in
the economy of the U.A.E. despite the fact that other sectors
have improved in terms of their contribution to the total
gross domestic product (GDP).

The next section concerns itself with the discussion of
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the industrialisation and industrial policy in the U.A.E.

2.3 Industrialisation and Industrial Policy

In the last section the political and economic
structures of the Federation were highlighted. This section
places special emphasis on industrialisation as a more likely
candidate to replace o0il as the main section of the economy
in the post o0il era. The objectives of industrialisation,
the key factors in its success, obstacles of
industrialisation and examples of industries which exist in

the U.A.E. are all examined in this section.

Objectives of Industrialisation

The following are the main objectives of
industrialisation in the U.A.E.: Ministry of Finance and
Industry (6, 1985) and (7, 1980).

1) to increase the participation of the industrial sector in
the gross domestic product of the Country;

2) to reduce the dependence on one source of national income
- 0il;

3) to develop the export of industrial goods;

4) to achieve self-suffiency in industrial production;

5) to develop handicrafts and light industries for domestic
market and export;

6) to develop agricultural industries;

7) to utilise mineral resources available in the Country.
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Key Factors for the Success of Industrialisation

The path of industrialisation is long and in order for
the industrial sector to progress or even to exist, a few key
factors have to exist, these include:

1) the market;
2) the finance;
3) basic infrastructures;
4) skilled labour force;
5) production factors;
6) the use of scientific methods and techniques.
Gergus et al. (8, 1987).
These six factors are examined briefly in the pages that

follow.

1) The Market

Generally speaking, two factors affect the market. The
first one is the size of the population of the Country; and
the second is the purchasing power of the individuals. 1In
the case of the U.A.E., the population size is rather small
and the U.A.E. is considered an under-populated country. On
the other hand, the purchasing power of the individuals is
reasonably high. In spite of this, the domestic market is
fairly small, and in turn this does not encourage large scale
industries to develop, and, if they do to continue in
operation for a long period of time without bearing heavy
losses. However, the availability of a large scale market is
not the only factor in the success of industrialisation.

The market should be coupled with the funds or finance

needed to make the industry exist in the first place and to
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keep it in operation thereafter.

2) The Finance

Another important factor which affects the process of
industrialisation is availability of the finance needed. 1In
the case of the U.A.E., there was an ample supply of funds
available during the boom in the o0il demand and prices
between 1973 and 1981, but the emphasis during that period of
time, especially during the first half of it was on
construction activities. Emphasis on these is quite right,
since all other activities within the economy depend in one
way or another on the availability of basic infrastructures
such as ports, airports, roads, water facilities, electricity
facilities and the like. Toward the end of the 1970°s and in
the early 1980°s, the emphasis was diverted to
industrialisation, especially after the decline in o0il demand
and in turn oil prices.

Unfortunately, the availability of funds diminished over
the period between 1981 and the present following the
recession in o0il demand and consequently oil prices. This,
of course, led to cuts in investment carried out by the
public sector, the main investor in the industrial sector as
well as other sectors in the economy, this in turn delayed
the progress of industrialisation in the Country. However,
the availability of the market and finance are not the only
factors for the success of industrialisation, other factors
are equally important. This leads us to the discussion of
another factor, namély, the availability of basic

infrastructures.
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3) Basic Infrastructures

As mentioned earlier, the emphasis during the 1970°s and
early 1980°s was on construction, and this included the
construction of airports, ports, road networks, water and
electricity facilities, health and education facilities and
the 1like. Undoubtedly, the presence of these basic
infrastructures helps greatly in the progress of

industrialisation as well as other activities in the economy.

4) Skilled Labour Force

Another important factor which contributes greatly to
the success of industrialisation is the availability of a
skilled 1labour force. 2All sorts of industries, 1light or
heavy, capital intensive or not, require a considerable
number of workers both skilled and unskilled. In the case of
the U.A.E. there are acute shortages in labour supply of both
types - partly because of the size of the population and
partly because of the peoples’ attitudes and values, i.e.
people in the U.A.E. as well as in other Arab Gulf States
look upon blue collar jobs as less prestigious occupations,
and very few are willing to work in industry.

However, it is easy to import a skilled labour force
from abroad especially from India, Pakistan and Korea, but

this creates other political, economic and social problems.

5) Production Factors

In addition to the two production factors mentioned

earlier, namely finance and labour force, there are two other
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production factors - availability of raw materials and
energy. The availability of raw materials is limited to oil
and very few mineral resources such as limestone, gypsum and
iron ore. With regard to energy, natural gas is abundant in

addition to the potentialities of solar energy.

6) The Use of Scientific Methods and Techniques

An important key factor in the success of
industrialisation is the use of advanced technology which
includes among other things the use of O.R. techniques as
tools for decision making and problem solving. At the early
stage of industrialisation and especially when there is a
rush toward industrialisation, it is necessary to introduce
such techniques as a means of problem solving.

The six mentioned factors are the most important ones
which contribute largely to the success of the process of
industrialisation in newly industrial nations.

However, the path of industrialisation is very long and
full of obstacles. The U.A.E. has only begun to surmount
these obstacles.

Some of these obstacles are examined in the pages that

follow.

Obstacles to Industrialisation

Earlier, the key factors in the success of
industrialisation were highlighted, now attention is directed

at the main obstacles to the process of industrialisation.
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These obstacles are summarized below.

1) small market size;

2) lack of skilled workers;

3) absence of comprehensive industrial planning;

4) high production costs;

5) absence of protective measures;

6) absence of the use of scientific methods for
decision making.

These six obstacles are outlined individually below.

1) Small Market Size

As mentioned earlier the U.A.E. market is relatively
small, and this is due mainly to the size of the population.
Undoubtedly, this hinders the process of industrialisation
since this prevents the introduction of high technology and
large scale plants which benefit greatly from the presence of
economies of scale in capital investment and reduce the cost
of production which puts the industry in a highly competitive
position. This obstacle can be overcome through co-operation

between the Arab Gulf States.

2) Lack of Skilled Labour Force

Another obstacle to the progress of industrialisation is
the lack of a skilled lab