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ABSTRACT

This study is motivated by the desire to develop an understanding of
the manufacturing strategy coﬁcept within the Saudi business
environment. More specifically the objectives of the study are to
detect the existing type of manufacturing strategies in Saudi plants
in the last two years (i.e., 1987 and 1988) as well as in the next
two years (i.e., 1990 and 1991); to use SWOT analysis to find out
strengths and weaknesses within the plants surveyed as well as
opportunities and threats in the environment; and finally to test six
hypotheses of the model of manufacturing strategy. The model consists
of eight factors: organisational environment, corporate and bqsiness
strategies, manufacturing task statement, manufacturing task, the
rble of the production manager, structural category of decisions,
infrastructural category of decisions, and finally organisational

performance.

In order to achieve these objectives, three sets of questionnaires
were used. They were destined for three managers in each plant;
general manager, production manager, and sales manager. Data were
collected from 117 plants (a total of 351 seté of questionnaire) of
four industries of the Saudi manufacturing private sector. These are
the food, paper, chemical, and metal industries. Furthermore,

governmental reports were consulted to obtain primary data for the

study.
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The results showed that the manufacturing strategies for the Saudi
plants du.ring 1987 and 1988 were that of "quality"™ and "on-time
delivery", and that it is "a low price"™ strategy for 1990 and 1991.
The results of SWOT analysis corroborate the detecte& strategies and

offer solutions to the problems confronting Saudi industries.

The results of testing the six hypotheses of the manufacturing
strategy model showed a significant relationship in every hypothesis.
The results of the hypotheses revealed that: environmental
uncertainty influen;:es the manufacturing task of the plant; the
plant’s manufacturing infrastructure associates with its
manufacturing task; the higher the congruence between environmental
uncertainty and manufacturing task, the better the performance; the
higher the congruence between manufacturing task and manufacturing
infrastructure, the better the performance; the higher the top
management and production management task congruence, the better the
performance; and finally the greater the involvement of production

managers in strategic decision making, the better the performance.
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CHAPTER ONE

INTRODUCTION

The aim of this Chapter is to acquaint the reader with the
background to the research, its importance, its objectives, its

limitations and to present the overall structure of the thesis.

1.1 BACKGROUND TO THE STUDY

Top managers in many companies rely heavily on cost and efficiency as
performance indicators for the manufacturing function. In so doing,
they are neglecting other indicators of the manufacturing function

and leading their firms into lack of success. Skinner says:

A ... major cause of companies getting into trouble in
manufacturing is the tendency for many managements to accept
simplistic notions in evaluating the performance of their
manufacturing facilities. By this I am referring to the
general tendency in most companies to evaluate manufacturing
primarily on the basis of cost and efficiency (Skinner,
1985:47).
Top managers also ignore the role of the production manager, as a
representative of the manufacturing function, in formulating
corporate strategy. They often if not always allow finance,
marketing and other functional managers to play a bigger role in

corporate strategy level meetings, and then expect manufacturing to

react to the outcomes (Skinner, 1978; Wheelwright, 1978; Hill, 1985).



It is surprising that such a situation occurs when the manufacturing
function controls the major assets in most industrial firms. New and
Myers have pointed out the responsibilities of the manufacturing

function.

In most manufacturing companies, the manufacturing function
itself is responsible for employing around 70% of the labour
spending some 70-80% of all current cash flow and controlling
around 80% of the capital assets of the business (New and
Myers, 1986:v).

Terry Hill has stated clearly the overlooking of the production
manager role in the corporate strategy process as follows:
In the majority of cases, manufacturing is simply not geared
to the business’s corporate objectives. The result is a
manufacturing system, good in itself, but not designed to
meet company needs. Manufacturing left in the wake of
corporate decisions is often at best a neutral force, and
even sometimes inadvertently pulls in the opposite direction.
Seen as being concerned solely with efficiency, the question
of production’s strategic contribution is seldom part of the
corporate consciousness. What does all this mean for
production managers? One clear consequence is the need to
change from a reactive to a proactive stance (Hill, 1985:25).
As a result of increasingly severe competition, companies which rely
solely on a cost efficiency indicator and or do not allow production

representation in the formulation of corporate strategy have tended

to lose their competitive edge.

The introduction of the manufacturing strategy amends this situation.
It calls for multiple performance criteria for the manufacturing
functioh, and for a greater role for production managers in
strategic decision making (see Chapter Two). Manufacturing strategy

leads manufacturers to beat their competitors by strengths stemming



from the manufacturing function. More important, manufacturing
strategy requests managers to think strategically; i.e., to think in
terms of “effecfiveness" rather than “"efficiency". For example, when
managers decide to buy a piece of equipment: they should ask
themselves "how can we compete effectively using this piece of
technology?" rather than "how much this piece of technology improve
our financial indicators?". In other words, effectiveness may mean
"doing the right thing", whereas efficiency means "doing things

right" (Bedeian, 1984).

Manufacturing strategy is an emerging field of study and improving
the manufacturing operations, as its main aim, is a promising

concept. Yet more has to be learned about this new field.

1.2 SIGNIFICANCE OF THE STUDY

Industrialisation is the main hope in most developing countries to
diversify their economy, among them Saudi Arabia has moved rapidly
into industrialisation. Between 1975 and 1986 the number of its
plants increased sharply from 473 to over 2000 (Ministry of
Industry and Eléctricity, 1986a). All these plénts, regardless of
their ownership (i.e., public or private), have to be professional in
manufacturing in order to face competition, be it national or
international. Manufacturing strategy, as a valuable tool, paves the

way towards this end.

The significance of this study lies in its contribution at various

levels.



First, to the best of the researcher’s knowledge, the study tries to
verify empirically the validity of the Sandcone model and the
Japanese cumulative model concerning the competitive priorities for

the first time.

Second, it is one among three studies that shows how manufacturing
policies (or programmes variables) are linked statistically to

competitive priorities.

Third, it is the first empirical study about manufacturing strategy
to incorporate a SWOT analysis. Other studies have only included

strengths and problems (e.g., Swamidass, 1986).

Fourth, this study has tested six hypotheses of the manufacturing
strategy model in more than one industry and has validated two
hypotheses for the first time. It is hoped that the results of these

hypotheses will have direct contribution to the literature.

Fifth, research in manufacturing strategy is required in developing
countries to permit cross-cultural comparison of results. Such
comparisons would reveal similarities and dissimilarities between
developed and developing countries. The researcher believes that more
research is needed in this emerging field to fill the gaps in the
unsettled issues (e.g., trade-offs notion) or undeveloped issues

(e.g., measurement).

Sixth, at the methodological level, controlling plants in terms of



capital and number of employees on the industry level as well as on
the subindustry is a unique feature of this study, which should make

the sample more homogeneous.

Finally, the study which is conducted on an individual level provides
empirical data with a large sample that rarely exist about Saudi
Arabia. It is expected that manufacturers in Saudi Arabia will

utilise such data.

1.3 OBJECTIVES OF THE STUDY

The objectives of this study are to develop an understanding of the
manufacturing strategy concept and to find out the type of
manufacturing strategies that exist among Saudi enterprises. More

specifically, the study is aimed at:

1. Detecting the manufacturing strategy for the Saudi plants in

the last two years (i.e., 1987 and 1988).

2. Detecting the manufacturing strategy for the Saudi plants in

the next two years (i.e., 1990 and 1991).

3. Using SWOT analysis to find out strengths and weaknesses
within the surveyed plants as well as opportunities and threats

in the environment.

4, Testing the following six hypotheses of a model of

manufacturing strategy on the Saudi manufacturing private



H1

H2

H3

H4

HS

H6

sector:

Environmental uncertainty correlates with manufacturing

task.

A plant’s manufacturing infrastructure correlates with its

manufacturing task.

The higher the congruence between environmental uncertainty

and manufacturing task, the better the performance.

The higher the congruence between manufacturing task and

manufacturing infrastructure, the better the performance.

The higher the top management and production management task

congruence, the better the performance.

The greater the involvement of production managers in strategic

decision making, the better the performance.

The researcher decided to use the word "Detect"™ rather than "survey"

here because the literature suggests that manufacturing strategy is

not well understood among practitioners (e.g., Schroeder et al.,

1986;

Swamidass, 1986). However, the facts speak for themselves that

they must be practicing it.



1.4 LIMITATIONS OF THE STUDY

The fundamental limitations are:

1. The scarcity of studies in manufacturing strategy especially
at the first stage of this research was a major limitation. 1In
some cases, articles were not published then, thus the

researcher had to request them directly from the authors.

2. The generalisation of the findings of this study are limited to
the manufacturing private sector (not including public or

semi-private).

3. The generalisation of the findings may be limited to 1large

plants in terms of capital and number of employees.

1.5 ORGANISATION OF THE DISSERTATION
Following this introductory Chapter which presents the objectives of
the study, its importance and limitations, the thesis consists of the

following Chapters:

Chapter Two reviews the 1literature of manufacturing strategy,
theoretically and empirically. It presents major emphasis on the

attack on the "Trade-offs™ notion.

Chapter Three introduces the kingdom of Saudi Arabia to the reader.
Special emphasis will be given to the Saudi industrial sector since

it represents the population for the survey of the study.



Chapter Four informs the reader about the research methodology

adopted and the selected and the achieved sample of the study.

Chapter Five presents characteristics of the sample.

Chapter Six provides a preliminary data analysis of the whole model

of manufacturing strategy.

Chapter Seven tests the six hypotheses of the manufacturing strategy

model.

Chapter Eight develops the components of manufacturing strategy and

the expected strategy.

Chapter Nine conducts a SWOT analysis.

Chapter Ten, Finally, summarises the main findings of the study and

addresses implications of the study and suggestions for future

research.



CHAPTER TWO

LITERATURE REVIEW

INTRODUCTION

Manufacturing strategy (also known as operations strategy) is a young
and emerging field. Although the study of manufacturing strategy is
just over twenty years old, it has only begun to attract researchers
as well as practitioners in the last decade. In its early stage of
research, manufacturing strategy was reported to be poorly understood
among practitioners (Schroeder et al., 1986; Swamidass, 1986). This
is still the case and in 1990 two major conferences were held in the
United Kingdom and the United States of America to advance research

in manufacturing strategy.

The purpose of this Chapter is to review the literature on
manufacturing strategy. In this review, other disciplines were
incorporated to promote the manufacturing strategy 1literature as
suggested by Adam and Swamidass (1989); Anderson et al. (1989) and
Leong et al. (1990). In the first section, several definitions of
manufacturing strategy are considered and a working (adopted)
definition of manufacturing strategy is specified. The next section,
discusses briefly the literature development. The third and the

fourth sections respectively present guidelines for a comprehensive



strategy to set up a manufacturing strategy model. The final

section, provides a hypothesised manufacturing strategy model.

2.1 DEFINITIONS OF MANUFACTURING STRATEGY

In studying manufacturing strategy (MS), one can discern easily that
the area lacks a wuniversal accepted definitiqn: In reviewing
manufacturing strategy 1literature, Anderson et al. (1989:136)
pointed out that it "does not provide a clear or consistent

definition of operations strategy."

The following paragraphs present definitions of manufacturing
strategy that were classified as either general or less specific.
The criterion for classifying a definition as "general" is its
failure to mention one of the following key words (or their
synonymous) : Competitive priority/strategy/advantage/weapon,
strength and pattern of decision. These key words were stated
because they were used by the manufacturing strategy’s contributors
to symbolise the meaning of manufacturing strategy as it will be

clear throughout this Chapter.

Accordingly, the following two definitions were classified as general

definitions.

o Manufacturing strategy is concerned with the
development and implementation of plans which affect the firm’s
choice of production resources, the deployment of these
resources, and the design of the infrastructure to control
operations activities (Cohen and Lee, 1985: 153).

o Manufacturing strategy involves the development and deployment
of manufacturing capabilities in total alignment with the

10



firm"s goals and strategies (Swamidass, 1986: 472).
On the other hand, the next four definitions were classified as "“less

specific" definitions.

() Manufacturing strategy is to guide the business in putting
together the manufacturing capabilities that will enable it to
pursue its chosen competitive strategy over the long term
(Ferdows et al. 1986: 8)..

o Manufacturing strategy is viewed as the effective use of
manufacturing strengths as a competitive weapon for the
achievement of business and corporate goals (Swamidass and
Newell, 1987: 509). '

o Manufacturing strategy is defined in four elements: mission,
objectives, policies and distinctive competence (Schroeder et
al., 1986:409).

The Manufacturing mission : ... specifies what operation must
be accomplished for the business to succeed.

Manufacturing objectives : ... specific statements of expected
results - a refinement of the mission (measurable terms).
Policies : ... support the manufacturing objectives and
mission. The policies should be consistent with each other and
with what is intended to be accomplished by manufacturing
(policies are defined by resources).

The distinctive competence : ... what sets manufacturing apart
from the competition and thus can be defined in terms of
uniqueness. The distinctive competence gives strength to
manufacturing in dealing with the competition (the same
definition is provided by Schroeder, 1984 and Schroeder & Lahr,
1990).

o Manufacturing strategy consists of a sequence of decisions
that, over time, enables a business unit to achieve a desired
manufacturing structure, infrastructure, and set of specific
capabilities (Hayes and Wheelwright, 1984: 32).

As such, the preceding definitions do not represent a clear

comprehensive picture of manufacturing strategy (see Section 2.3).

The following definition of manufacturing strategy has been

suggested.

11



Manufacturing strategy is a two stage process (Southern and

Al-Shuaibi, 1990: 797).

First, a statement of tasks which is developed at the
corporate and business levels with the active participation
of the manufacturing function which defines strengths and
weaknesses within the organisation as well as opportunities
and threats in the environment.

Second, a series of consistent decisions to accomplish the
objectives of that statement.

Southern and Al-Shuaibi’s definition of manufacturing strategy

encompasses many specifications. These are as follows:

1.

It emphasises the formulation of objectives (ends) throuéh
using "a statement of tasks", that is, the tasks that the
manufacturing function must accomplish, as expressed by Skinner
(1985).

It implicitly indicates the implementation of plans and
resources allocation (means) through using %“a series of
consistent decisions.™

It defines strengths and weaknesses (internal environment) as
well as opportunities and threats (externa; environment) in
search for a competitive advantage.

It involves the participation of all levels of strategies
(corporate, business and functional levels).

It indicates that the implementation of a strategy takes the

form of a process (i.e., a series of consistent decisions).

On the basis of the above specifications, this study adopted the

definition of Southern and Al-Shuaibi (1990) as a working definition

of manufacturing strategy.

12



2.2 MANUFACTURING STRATEGY LITERATURE DEVELOPMENT

Skinner is considered a pioneer in highlighting the issue of

manufacturing strategy. In his article, Manufacturing-Missing
Link in Corporate Strategy, Skinner (1969) postulated that
manufacturing considerations were “missing" in the formulation of
corporate strategy. He stressed the need to link manufacturing into
businessv and corporate strategies, so it can be managed from a
strategic level in order to be used as a competitive weapon in the
business. Thus, the name manufacturing strategy emerged. It is
worth noting that Skinner describes the firm’s manufacturing
function as either a competitive weapon or a corporate millstone. A
majorAreason for neglecting manufacturing in the formulation of
corporate strategy is top management’s traditional view of
manufacturing as an engineering’s job (Skinner, 1969). Another
reason in this regard, is the traditional reactive behaviour of the
Production Manager as a representative of the manufacturing function

(Hill, 1985). Such behaviour has developed into a role for the

production manager.

Following Skinner’s pioneering work, several writers as well as
researchers have enthusiastically endorsed managing manufacturing at
a strategic level. Writers and researchers in the. field of
manufacturing/operations management have agreed that there are
essentially two categories of decision leading to manufacturing
strategy (Skinner, 1969, 1978, 1985; Hayes and Schmenner, 1978;
Wheelwright, 1978; Buffa, 1984; Hayes and Wheelwright, 1984;

Wheelwright, 1984; Cohen and Lee, 1985; Fine and Hax, 1985; Hill,

13



1985, 1991; Schmenner, 1987; Hayes et al., 1988; Macbeth, 1989).
These two categories are structural and infrastructural decisions;
the former relate to building and equipment and the latter relate to

people and systems (see Figure 2-1).

Decisions in these two categories and in particular in the
infrastructure category should be consistent.with each other to
promote manufacturing in four competitive priorities (known as
manufacturing task): cost, quality, flexibility and delivery. These
competitive priorities are called the content of manufacturing
strategy by the contributors of MS (e.g., Skinner, 1978; Hayes and
Wheelwright, 1984; Hill, 1985; Schroeder et al., 1986). Therefore,
manufacturers have the opportunities to compete in all these four
priorities rather than being evaluated on the basis of cost and
efficiency only (see section 2.4.1). The empirical work of De Meyer
(1986), Schroeder et al. (1986), Swamidass (1986), Roth (1987),
Miller et al. (1989) and Roth et al.(1989) are examples of

manufacturing strategy content.

On the other hand, addressing how decisions are reached‘in the
organisation in respect of the manufacturing function (e.g.,
selecting a low price strategy) is called the process of
manufacturing strategy (Leong et al., 1990). The empirical work of
Schroeder et al. (1986), Anderson et al. (1990) and Voss (1990) are

.

examples of manufacturing strategy process.
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Figure 2-1: Manufacturing strategy decision categories

A - Structural Category
1. Facilities

2. Choice of process
3. Capacity

4. Vertical integration

B - Infrastructural Category

5. ﬁorkforce

6. Quality

»7. Production planning/materiais control
8. Organisation management

9. New products development

10. Performance systems

Sources: Hayes and Wheelwright (1984:31)

: Hayes et al. (1988:351)

To facilitate the process of manufacturing strategy, various models
were developed. A "top-down" model set up by Skinneﬁ (1%69),
consists of 15 steps. A "bottom-up" model was developed by
Wheelwright (1978). 0f these two models, ﬁhe "top-down" is the
dominant view (Leong et al., 1990). A "loop-framework" model by Hill
(1985), consists of 5 steps. These three models illustrate clearly
that manufacturing strategy implementation is an iterative process

(Macbeth, 1989; Voss, 1990).
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Because manufacturing strategy is in its infancy, research in both
content and process is still needed (Adam and Swamidass, 1989;
Anderson et al., 1989; Leong et al., 1990). In fact, this is an
important missing theme in the literature as reported by Adam and
Swamidass (1989: 190), which states that "operations strategy
research needs distinct: researéh streams investigating strategy

content and strategy processes.™

While "the frameworks of manufacturing strategy have been well
developed" (Voss, 1989: 3), the area is not well investigated in
detail by researchers and practitioners. Measurement of the
competitive priorities as well as the conflict over the "trade-offs"
notion, for instance, are among the top issues that need further
research. The present study prominently highlights the controversy

over the "trade-offs™ notion theoretically and empirically.

2.3 GUIDELINES FOR A COMPREHENSIVE STRATEGY

Before presenting some guidelines for a comprehensive strategy, it is
important to distinguish between strategy and tactics. Strategy, as
defined by writers in the business policy field, is concerned with
the development of organisation’s objectives as well as the
allocation of resources (Chandler, 1962; Andrews, 1980). Tactics:
however, are concerned with the deployment of resources in detail
(Krajewski and Ritzman, 1987; Schultz et al., 1987). In other words,

tactics follow the development of strategy (Schroeder, 1989).
It is worth noting that the word "strategy" emanated from the Greek

16



Military term "strategos", meaning literally the general art (Hayes
and Wheelwright, 1984). From a military point of view, the term
means defeating the enemy at the lowest cost of your own side
(Macbeth, 1989). From a management point of view, strategy should
lead the company to be unique among its competitors in the market

place.

In a recent work on strategy, Hax and Majluf (1988), after reviewing
several definitions of strategy offered by leading scholars in the
field of business policy, provided what is similar to guidelines for
a comprehensive strategy. These guidelines indicate that a strategy

should satisfy five criteria:

1. Define and determine long term objectives, action

programmes and resources allocation priorities.

This emanates quite explicitly from the definition of Chandler;‘the

initiator of the work of strategy (Schendel and Hofer, 1979).

Strategy is the determination of the basic long-term goals
and objectives of an enterprise, and the adoption of courses
of action and the allocation of resources necessary for
carrying out these goals (Chandler, 1962: 16). '
This definition emphasises the formulation of goals and objectives
(ends) as well as the implementation of courses of .action and
resources allocation (means) to accomplish these ends. It is

important to mention that both ends and means were recognised in the

adopted definition of manufacturing strategy (see section 2.1).
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2. Search for a competitive advantage.

Competitive strategy is the search for a favourable
competitive position in an industry, the fundamental arena in
which competition occurs. Competitive strategy aims to
establish a profitable and sustainable position against the
forces that determine industry competition (Porter, 1985: 1).
Accordingly, the main thrust of strategy is the search for a
competitive advantage. That is, strengths within the organisation,
if utilised, gives the organisation a favourable competitive position
in the industry. In a manufacturing strategy setting, manufacturers
who are able to operated under low cost production, will compete
under a low price strategy in the industry. The adopted definition

of MS has included the search for a competitive advantage in forming

the strategy.

3. Respond to the external and internal environment of the

organisation.

Strategy formulation and implementation include identifying
opportunities and threats in the organisation’s environment,
evaluating the strengths and weaknesses of the organisation,
designing structures, defining roles, hiring appropriate
people, and developing appropriate rewards to keep those
people motivated to make contributions (Argyris, 1985: 1).
This definition explicitly indicates the two stages of process,
namely formulation and implementation. In the formulation stage,
strengths and weaknesses as well as opportunities and threats are
included. In the implementation stage, organisation’s structure,

resources and people are involved. strengths and weaknesses as well

as opportunities and threats were included in the definition of

18



manufacturing strategy of Southern and Al-Shuaibi (1990).

4, Determine the economic and non-economic contributions it
intends to offer to stakeholders (e.g., shareholders,

employees, managers, suppliers, customers).

Corporate strategy is the pattern of decisions in a company
that determines and reveals its objectives, purposes, or
goals, produces the principal policies and plans for
achieving those goals, and defines the range of businesses
the company is to pursue, the kind of economic and human
organisation it is or intends to be, and the nature of the
economic and non-economic contribution it intends to make to
its shareholders, employees, customers, and communities
(Andrews, 1980: 18).
This is a rich and a popular definition of strategy. It includes
ends, means, range of businesses, and economic and non-economic
contributions. More importantly, it indicates that the process of
strategy takes the form of a pattern of decisions. The adopted

definition of MS has indicated that the process 'of the strategy

involves a series of consistent decisions to achieve the objectives.

5. Involve participation of all levels of strategy

(see section 2.4.2).

The purposes of the foregoing definitions of strategy are twofold:

1. To examine in depth the adopted definition of manufacturing
strategy in the 1light of these strategy definitions that
collectively form a comprehensive definition of strategy. The

examination reveals that the adopted definition of
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manufacturing strategy clearly represents a comprehensive

definition.
2. To synthesise a manufacturing strategy model.

2.4 THE MANUFACTURING STRATEG¥' MODEL

In this section a manufacturing strategy model which is a synthesis
of several disciplines is developed. The model is based on
manufacturing/opeiations management literature, organisational theory
literature and business policy literature. Both Anderson et -al.
(1989) and Leong et al. (1990) have recommended integrating well
established concepts of organisation theory and business policy
literature into manufacturing strategy to further the 1level of

understanding.

Figure 2-2 illustrates a comprehensive model for manufacturing
strategy. The model‘consists of organisational environment, corporate
and business strategies, manufacturing task statement, manufacturing
task, the role of the production manager, structural and
infrastructural categories of decision and finally organisational
performance. Because of the importance of the manufacturing task in

understanding MS, it will be discussed first.

2.4.1 Manufacturing Task
The concept of "task"™ links manufacturing with corporate strategy to
create a competitive weapon of the manufacturing function (Skinner,

1978, 1985). Skinner defines the manufacturing task statement as "a

20



clear and explicit concept of what the manufacturing function must
accomplish™. In other words, the manufacturing task statement is a
display of the "manufacturing philosophy that relates ends and means
andllinks them together conceptually with a total plan and its

rationale™ (Skinner, 1985: 85).

According to Skinner and other writers (e.g., Stobaugh and Telesio,
1983; Fine and Hax, 1985; Schroeder et al., 1986), the manufacturing
task statement is translated into objectives that are more meaningful
(measurable) to operations in the business level strategy,

called the manufacturing task (see Figure 2-2).

It is worth noting that manufacturing task is termed differently by
writers in the field of manufacturing management. Some of the
terms used are: "Manufacturing task™ (Skinner, 1978, 1985),
"Performance criteria" (Wheelwright, 1978), "Competitive priorities"
(Hayes and Wheelwright, 1984; Schmenner, 1987; Krajewski and Ritzman,
1987), "Manufacturing Mission"™ (Cohen and Lee, 1985), "Manufacturing
Objectives™ (Fine and Hax, 1985; Schroeder et al., 1986; Schroeder
and Lahr, 1990), "how do products win orders in the market place®™
(Hill, 1985, 1991), "the Manufacturing deliverables" (Macbeth, 1989).
Such a use of different terms could lead to confusion (Adam and
Swamidass, 1989; Anderson et al., 1989). 1In this study, the terms
"Manufacturing task"™ and "Competitive priorities"™ will be used

interchangeably.

As mentioned at the beginning of this Chapter, there is unanimity
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concerning the major elements of manufacturing task (competitive
priorities) among contributors to the issue of manufacturing

strategy. These elements or priorities are cost, quality, flexibility

and delivery (content of MS). Accordingly, competition among
manufacturers is based on these elements. Therefore, forming
manufacturing task is the key to make manufacturing strategy

operational. In other'%ords, this means that selecting one (or more)
competitive priority and pursuing it successfully is the
organisation’s manufacturing strategy (this point will be discussed

further in section 2.4.5.2).

Porter (1980) has identified “overall cost leadership™ as one of the
three generic strategies, the other two are "differentiation"™ and
"focus™. Product differentiation means uniqueness (Porter, 1980).
Uniqueness can be accomplished through quality (e.g., Rolls Royce,
Jaguar, Mercedes Benz), flexibility (e.g., rapid design changes in
the product) and delivery (e.g., fast delivery time in f£filling
customers orders) (see Figure 2-3). The concept of focus means
concentration on few tasks so as to avoid complexity (Skinner, 1974).
This concept offers a major contribution to the dissue of

manufacturing strategy and will be discussed in section 2.4.5.1 a.

The content of the generic strategies is somewhat similar to the
content of manufacturing strategy. The three generic strategies were
identified to deal with the five competitive forces that determine
the underlying structure of an industry (Porter, 1980). These

competitive forces are:
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1. threats of newcomers.

2. bargaining power of buyers.

3. bargaining power of suppliers.
4. threats of substitute products.

5. extreme competition among existing organisations.

As reported by Porter, the structure of an industry influences
profitability as well as competition and more important the
formulation of strategy in the industry. One could say that as well
as providing a competitive advantage for the organisation,
manufacturing strategy also copes with the five competitive forces
mentioned above.

Terry Hill (1985) .contributes to the discussion on competitive
priorities by outlining the difference between qualifying and
order-winning criteria in the market. A qualifier can be one of the
competitive priorities or a part of one of them (e.g., a product’s
features) over a period of time. It allows the product tb enter or
to stay in a certain market over a period of time in order to be
ready to compete with other products on the basis of the
order-winning criteria. For instance, high quality for a specific
product in a certain market over a period of time could be a
qualifier, whereas low price is the order-winning criterion. Hill
adds that while it is advantageous for a qualifier to move forward to
be an order-winning criterion, manufacturers should be aware of the
situation when the order-winning criteria move to the opposite

direction to  become order-losing criteria. Managers in some
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Figure 2-3 : Refined list of competitive priorities

Priorities Definition
Cost Low price.
High performance design Superior features, tolerances,

and long life.

Consistent quality Meeting the design
specifications.
Product flexibility Offering customised products,

new products, and rapid design
cﬁanges in the products.A
Volume flexibility Offering rapid volume changes in
the rate of production to handle
large fluctuations in demand.
On-time delivery Meeting delivery time promises.
Fast delivery The time between receiving the

order and £illing it.

Source: Krajewski and Ritzman (1987:43-47)

situations, for example, may be encouraged to increase the price of a
certain product to qualify it for competition with other foreign
products which are offered in high prices. This indicates the
importance of integrating the marketing and the manufacturing
functions to deal with the issues of qualifying and order-winning

criteria. These changes on the issues of qualifying and order-winning

25



criteria indicate that the content of manufacturing strategy is
dynamic and several writers have pointed out that strategy is dynamic
(e.g., Hofer et al., 1984; Macbeth, 1989). Empirical studies are
needed in this area. The literature overwhelmingly neglects
highlighting this issue, the work of Macbeth (1989) is an exception.
However, the review of the 1literature concerning competitive
priorities indicates that the "trade-offs" notion is a crucial issue
that should be considered prior to the qualifying and order-winning

criteria or at least simultaneously.

The trade-offs notion - proposed by Skinner (1969) - implies that
achieving one competitive priority (e.g., low cost) means trading off
the advantages of the other priorities (quality, flexibility and
delivery). This can be inferred from the following statement made by

Skinner (1969: 138):

A lack of awareness among top executives that a production
system inevitably involves trade~offs and compromises and so
must be designed to perform a limited task well, with that
task defined by corporate strategic objectives.
In a more specific statement, Skinner (1969: 140) says:
The variables of cost, time, quality, technological
constraints, and customer satisfaction place limits on what
management can do, force compromises and demand an explicit
recognition of multitude of trade-offs and choices.
In other words, Skinner says, it is difficult for manufacturers to
compete in cost, quality, flexibility and delivery simultaneously,
assuming there 1is no slack in the production system (e.g.,

underutilisation of capacity). The literature suggests that most

contributors to the issue of manufacturing strategy have accepted the
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trade-offs notion, which is depicted in Figure 2-4. The Figure shows
that competing with quality means at least trading-off cost, while

competing with flexibility means at least trading-off delivery.

Recently, the trade-offs notion has come under. attack. The era has
witnessed some companies that became able to defy the trade-offs
notion. To name a few, Yamazaki machine tool plant in the United
Kingdom manufactures four times more models in the third of the
industry time average with quality that beats or at least matches
the high Japanese standard (Jones et al, 1988). Nippon Denso’s
radiator plant in Japan can shift from one model to another without
jeopardising efficiency. Apple Computer’s Cork plant, in Ireland,
can assemble several models of computers together on the same
assembly line without "changeover penalty"™ (Ferdows and De Meyer,
1989). These are examples of many of the excellent manufacturers
in the world that follow "a distinct sequence of improvement
programmes which aim at building one capability (competitive
priority) upon and not instead of another" (Ferdows and De Meyer,

1989: 3).

Surprisingly, even a recent literature review on manufacturing
strategy fails to cast doubt upon the trade-offs notion (Adam and
Swamidass, 1989). The work of Anderson et al. (1989) is an exception

of this. The authors remark: (p. 138)

Recently, trade-offs have been called into question as
operations are being designed which have better quality,
lower cost and faster delivery than the competitors. These
operations have moved to a new level of performance rather
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Figure 2-4 : The Western Model
(Adopted from Wheelwright, 1981)

than makiﬁg trade-offs on an existing level. Because of these
new insights, the exact nature of trade-offs is no longer
clearly understood. More research needs to be done to
clarify the precise nature of trade-offs in operations.
Ferdows and De Meyer (1989) propose that the best view of competitive
priorities (i.e., the trade-offs notion) stems from the Japanese
model. The Japanese view of the competitive priorities model can be

read in the statement of Jinichiro NaKane - a researcher at Waseda

University, Tokyo - (Ferdows and De Meyer, 198%8: 7).

In general, if some (Japanese) companies want to offer
flexibility as a competitive priority, it is necessary that
at least they have already qualified for a minimum level of
abilities on quality, dependability (delivery) and cost
improvement. If they have not such an ability, they get a
chaos condition and end tragically.

The above observation means that the Japanese model with regard to
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competitive priorities is a "cumulative™ model (see Figure 2-5),
that is, moving to build anothervcompetitive priority when securing
the previous one. The Japanese cumulative model, starts with
quality; then has quality and delivery; then quality, delivery and
cost efficiency and finally all the previous three plus flexibility
(Ferdows and De Meyer, 1989). The western model, in contrast, starts
with any competitive priority that the plant is capable of at best
which builds one priority at the expense of the other priorities
(Skinner, 1985). Considering trade-offs between the competitive
priorities implies that the operations strategy is not strategic.
According to Wheelwright (1981:72), "an operations policy becomes
strategic when it avoids the acceptance of false dichotomies like

cost versus quality."

Ferdows and De Meyer have slightly modified the Japanese cumulative
model in the sense that they consider cost efficiency to be the last
competitive priority to be achieved (flexibility comes before cost).
They justify their modification by saying because “cost improvements
remain the ultimate goal of most manufacturers, (they) see these cost
improvements also as an ultimate consequence of resources and
management efforts invested in the improvement of quality,
dependability and reaction speed of the company"™ (Ferdows and De
Meyer, 1989:7). Although their justification is tenuous, the model
itself as building up priorities is highly needed. The model, which
Ferdows and De Meyer (1989) have called the "Sandcone” model as seen
in Figure 2-6, is derived from the process of building up priorities.

Ferdows and De Meyer’s work (1989) is supported by several writers
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and researchers who suggest making analogies between the Japanese and
western philosophies in order to gain a better understanding of
manufacturing strategy (Bolwijn and Brinkman, 1987; Pendlebury, 1987:
Schmenner, 1987). Wheelwright (1981), also, offérs a comparison
between the Japanese and the western approaches regarding

competitive priorities.

Ferdows and De Meyer (1989) investigated the Sandcone model
empirically. Their investigation resulted mostly in questioning the
trade-offs notion besides validating the model to a certain degree.
Thus, one could.say that the relationship between/among competitive
priorities should be based on a linkages notion rather than the

trade-offs notion.
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Figure 2- 6 : Sandcone Model
(Adopted from Ferdows & De Meyer, 1989)

The researcher takes both the Japanese cumulative model and the
Sandcone model one step further to support their validity. The
validity of these two models can be better understood in light of
the product 1life cycles concept; As it is well known, the product
life cycles consists of four stages: introduction, growth, maturity
and decline (e.g., Hayes and Wheelwright, 1984; Hill, 1985). It is
at the beginning of the growth stage that manufacturers emphasise
quality and delivery to keep up with demand, and it is towards the
end of the maturity stage that manufacturers stress low cost and
flexibility so és to ease the pressure from the competitors. This
again means that competitive priorities are built on each other,

rather than replacing each other.
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It must be mentioned that both the Japanese and the Sandcone models
neglect the capabilities of the production function because of the

sequential order in achieving competitive priorities.

As mentioned earlier, because Ferdows and De Meyer’s justification
for modifying the Japanese cumulative model (i.e., cost is the last
competitive priority) is weak, the researcher believes that the
perspective regarding competitive priorities should be on the basis
of the Japanese cumulative model (i.e., flexibility is the 1last
competitive priority). For it is costly to switch tobdifferent types
of flexibility. In other words, when production cost is down,

manufacturers can achieve flexibility. This involves:

1. offering customised products.

2. introducing new products.

3. offering rapid changes in the product.

4. offering rapid volume changes in the rate of the

production (see Figure 2-3).

To sum up the arguments about the Japanese cumulative model and the
Sandcone model, one should point out that both models are far better
than the trade-offs notion. Furthermore, the difference between these
two models in their second part should be settled in the light of the
benchmarking concept (see section 2.4.6). In other words, it is time
for academicians to discuss the two models with those world class
companies that have shown succéssful records in accomplishing all

competitive priorities simultaneously.
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Working independently of the above two models, Roth (1987)
emﬁirically identified three types of strétegies; product focus,
delivery / flexibility, and price, that could be achieved over a
period of time (five years) through several programmes (activities).
She failed to mention whether there is a slack in the system or not.
As pointed out in the discussion earlier, if there is slack in the
system it would be easiervfor these companies to accomplish all
these strategies simultaneously. On the other hand, assuming there
is no slack in the system, if these companies (and others) became
able to achieve these strategies simultaneously, this would support

the Japanese cumulative model as well as the Sandcone model.

Several researchers and writers have expanded and refined the four
competitive priorities, though these refined priorities can still be
classified within the original competitive priorities (De Meyer,
1986; Roth, 1987; Krajewski and Ritzman,1987). Each competitive
priority with ﬁhe exception of cost is split into two dimensions as
shown in Figure 2-3 (some writers refer to fast and on-time delivery
as speed and reliability delivery respectively (Hill, 1985)). The
purpose of having these competitive priorities in this form is to
ensure accuracy in measurement (Krajewski and Ritzman, 1987) .
Accordingly, each competitive priority is viewed by management as a
continuum of low and high function. For example, managers make their
company’s objective with regard to fast delivery to be one of the

shortest or one of the longest in the industry.

The list of competitive priorities was investigated empirically by
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several researchers. In a survey of three regions - Europe, North
America, Japan - conducted in 1983 and replicated in the subsequent
year, managers of each region were asked to rank the seven
competitive priorities depicted in Figure 2-3, plus "after-sales
service"™ in order of importance (Ferdows et al., 1986) (the same
survey for 1983 alone is reported by Krajewski and Ritzman (1987),
and McClenahen (1987)). Ferdows et al.’s study revealed some
differences in terms of priorities ranking between the Japanese on
one side and the Europeans with the Americans on the other. The
Japanese ranked low price first in the list then rapid design changes
in the product for 1983 and 1984. The Europeans and the Americans, on
the other hand, ranked consistent quality first in the list then high
performance design for both years. This means that while the Japanese
relatively had already won a quality and delivery and are now aiming
at competipg in low price and product flexibility, the Europeans and
the Americans are now aiming at winning a quality and delivery

(Ferdows et al., 1986).

The result of the above study is confirmed by a manufacturing
futures survey (De Meyer et al., 1989) which found that the Japanese
still postulate low price at the top of their list of important
priorities, followed by flexibility. The Europeans and the Americans,
on the other hand, are still working on quality and delivery. In
view of the time elapsed between the two studies (Ferdows et al.,
1986; and De Meyer et al., 1989) one can conclude that it takes time
to accomplish a certain competitive priority. Interestingly énough,

De Meyer et al. (1989) reported that the Europeans and the Americans
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had come to agree with the Japanese that quality is the first

priority to be achieved.

The above two empirical studies (Ferdows et al., 1986; and De Meyer
et al., 1989) support the Japanese cumulative model and lend some

support to the Sandcone model.

The continuous development of manufacturing strategy provides new
perceptions of competitive priorities. From 1988 several writers
begin to highlight "time"™ as a Major Asset for competitive priorities
(Bower and Hout, 1988; Istvan, 1988; Stalk, 1988). They present many
examples of Japanese and western companies which reduced timescales
in almost all the production and related functions. These companies,
for example, became able to develop new products faster and to
deliver existing products in shorter time than they used to. So, is
the concept of time-based competition just concerned with performing
tasks faster? The chief executive of a major Italian company,
Olivetti, expresses the essence of the concept in the following

statements (Azzone et al., 1990: 428).

Getting competitive advantage through time does not really
mean doing faster the same things with the same organisation.
The result would be just chaos and worse products. Managing
time effectively means rethinking the structure of
organisations in a new way.
This means reorganising the company in a way that will lead to a
competitive time advantage in every aspect of it, and more important

having an instant information system to allow managers to make

decisions faster. Empirical evidences, however, are required in this
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area.

The concept of "time-based competition™ has something in common with
the qualifying and order-winning criteria thch are suggested by Hill
(1985) . Both use time as a tool for competition. In the former
(i.e., the qualifier), time is employed as an external competitive
advantage, while, in the latter (i.e., time-based competition), time

is used as an internal competitive advantage.

2.4.1.1 Measurement Of Competitive Priorities

Manufacturing strategy is still at its early stage of development and
measurement of competitive priorities is at the same stage.
Practitioners and academicians alike need to know what wvariables
represent each competitive priority. Practitioners, in particular,
need to know these measures in order to devote time, effort and
resources to gain these competitive priorities. In thé literature
some measures are proposed for competitive priorities, but they lack
empirical support (Leong et al., 1990). Recently, in an intensive
study of measurement, Sharma (1987) was able to vérify measures for
only three of the competitive priorities listed in Figure 2-3. The

following are discussions of these measures.

(i) Cost is measured ‘by the unit cost of production, labour,
material; inventory turnover (raw materials, work-in-process,
finished goods); capacity utilisation; and capital productivity (Fine
and Hax, 1985). Sharma (1987), wusing a sample of 121 firms,

confirmed that production cost, labour productivity, capacity

36



utilisation and productivity are measures of cost. Wheelwright
(1978) has proposed return on investment and return on sales in

addition to inventory turnover as measures of cost.

(ii) Quality is measured by internal failure cost (percentage of
scrap/rework & percentage of defective/rejected products); external
failure cost kfrequency of failure in the field); and mean time
between failure (Garvin, 1983; Fine and Hax, 1985). Furthermore,
supplier quality was found to be a measure of quality (Leong et al.,
1990). In a recent study, Sharma (1987) found that product
perfqrmance, product durability and product technology are measures
of high-performance design. Sharma also found that product
reliability, conformance to design, improving manufacturing quality,

percentage of scrap and rework are measures of quality consistency.

(iii) Flexibility is measured by new products, product mix, product
customisation and adjusting volume fluctuations (Slack, 1983; Fine

and Hax, 1985).

(iv) On-time delivery (dependability) is measured by the percentage
of on time delivery promises (Wheelwright, 1978; Hayes and Schmenner,
1978; Slack, 1983; Fine and Hax, 1985). Fast delivery (speed), on the
other hand, is measured by delivery lead time (Krajewski and Ritzman,

1987; De Meyer et al., 1989).

2.4.2 Corporate And Business Strategies

In order to put manufacturing strategy in perspective, it is
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important to recognise its position in the. various levels of

organisational strategies.

A three level hierarchy of organisational strategy has gained
widespread acceptance among the writers in business policy
(Christenson et al., 1982; Schendel and Hofer, 1979; Hofer et al.,

1984). The three levels of strategies are summarised as follows:

a) Corporate Level Strategy is concerned with two questions; (1)
What business(es) should an organisation be in ? and (2) How
should it designate resources among those businesses ?

Much attention has recently been given to the second question due to

its importance, especially when the organisation operates in more

than one business. Chandler (1962) . was the first to include

"allocation of resources"™ in his definition of strategy. The first

question received a great deal of attention when the trend was to add

new businesses in the early 1960s (Hofer et al., 1984).

b) Business Level Strategy deals with the question ; How should

an organisation compete in its selected businesses ?

c) Functional Level Strategy is concerned with two questions; (1)
How should an organisation incorporate its subfunctional
activities such as manufacturing, marketing, finance and human
resources ? and (2) how should it relate the policies of these
functional areas to the changes occuring in the external

environment of the organisation? (e.g., product flexibility).
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From this description of the levels of strategies it is obvious that
manufacturing strategy is viewed as part of the functional level
strategy, and therefore as one of the components of corporate and
business strategies. In a successful organisation, functional
strategy should support business strategy which in turn support
corporate strategy. If manufacturing strategy (MS) is one of the
components of corporate and business strategies, there must be an

influence and interaction of these two levels on it.

2.4.2.1 Corporate Strategy And MS

Few writers and researchers in the field of manufacturing management
have suggested how corporate strategy influences manufacturing
strategy. Hayes and Schmenner (1978) suggest that corporate strategy
influences manufacturing strategy through three factors: dominant
orientation (e.g., market, product); pattern of diversification
(e.g., market-geographic or consumer); and perspective on growth

(e.g., product or market).

From the comprehensive definition of strategy (guideline no. 3), a
fourth factor could be added to those suggested by Hayes and
Schmenner. Corporate strategy influences manufacturing strategy
through industry environment. As can be seen from the model (Figure
2-2), corporate strategy affects and is effected by the external
environment of the organisation which, in turn, affects manufacturing
decisions. Sharma (1987) noticed that dominant orientation, growth
and industry environment are three factors whicﬁ influence

manufacturing strategy through corporate strategy.
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The three previous factors suggested by Hayes and Schmenner (1978)
and the competitive priorities form the "organisation’s philosophy"”

(Wheelwright, 1984; Hayes and Wheelwright, 1984).

The diversification pattern represents strategic directions at the
corporate level. Huete and Roth (1987) empirically linked corporate
strategic directions with manufacturing strategy. In a survey of 213
managers, they identified four corporate strategic directions:
integration, market sélection, product innovation and market share.
Using regression analysis, they found that integration and market
selection relate to flexibility. Moreover, product innovation
relates positively with quality and flexibility and negatively with
low price. Their study failed to relate market share to any

competitive priority.

2.4.2.2 Business Strategy And MS

The link between business strategy and manufacturing strategy was
first proposed by Skinner (1978). Skinner introduced the notion of
manufacturing task statement as a means of translating business
strategy into objectives that are more meaningful to operations (see
section 2.4.1). Other researchers have advocated that business
strategy defines the primary objectives and task of the manufacturing
function (Stobaugh and Telesio, 1983; Fine and Hax, 1985; Schroeder

et al., 1986; Schroeder and Lahr, 1990).

More specifically, business strategy interacts with manufacturing

strategy through competitive priorities (see section 2.4.2). That
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is, by defining how the organisation is planning to compete in its
selected industry the business strategy guides the manufacturing
function to achieve the desired competitive priority. For instance,
if an organisation is planning to compete on a low price strategy,
the business strategy guides the manufacturing function to support
all the channels that lead to cost reduction. In Figure 2-2
business strategy is linked with the manufacturing task statement and
the latter, in turn, is connected with the competitive priorities

(manufacturing task).

In an empirical study of 39 companies Schroeder et al. (1986) found
that product, price, delivery and operations are elements of business
strategy. Although this sample is somewhat small, the results have
strong implications for manufacturing strategy. This study clearly

supports earlier studies concerning elements of business strategy.

In a study of 64 companies in eight industries, Hall (1980) found
that low costs  and qualii; are two indicators of success in
competitive industries.

Schoeffler et al. (1974), ig‘an extensive empirical study on "the
Profit Impact of Market Strategies (PIMS)" involving 57 corporations
with 620 diversified businesées, found several major determinants of
profitability. The study found that market share, quality, investment
intensity (total investment to sales) and company factors (e.g., size

& diversity) are significant determinants of profitability (ROI).
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The above three empirical studies reported that low cost, quality and
delivery are elements or competitive weapons of business strategies.
Since "business strategy is usually evaluated in terms of its impact
upon sales and profitability objectives"™ (Aaker, 1984: 175), these
elements or competitive weapons are accomplishable only through

manufacturing.

2.4.3 Organisational Environment

Writers on organisation theory have taken two approaches to the study
of organisations: a "closed system"™ and an "open system" approach.
As closed systems (a classical approach), organisations are closed to
external environment forces (Kast and Rosenzweigq, 1974). In
contrast, as open systems organisations are "greatly influenced by
the properties of their associated surroundings" (Bedeian, 1984:
176). That is, organisations do not.function in vacuum. Of these
two theories, the open system is the most relevant to the study of
strgtegy, because it affects the strategic level of the organisation
(Kast and Rosenzweig, 1974). The cdnsequences of the "open system"
theory have led to the development of the “contingency" theory
(Woodward, 1965; Lawrence and Lorsch, 1969). The contingency theory
"seeks to understand the interrelationships within and among
subsystems (of the organisation) as well as between the organisation
and its environmeﬁt and to define patterns of relationships or
configurations of variables"(Kast and Rosenzweig, 1974: 21). Both
theories established a link between the organisation and its external

environment.

42



The significance of these theories to managers is expressed by the
organisational theorists who emphasised that "organisations must
adapt to their environment if they are to remain viable" (Duncan,
1972: 313). Further support to this claim came from Hall (1977: 62)
when he noted that "strategic decisions are made as a response to the
environment." In fact, the contingency theory, in particular,
"emphasises the role of managers as a diagnostician, pragmatist and

artist"™ (Kast and Rosenzweig, 1974: 21).

Several empirical studies found that environment is a primitive
influence on strategic decision making in the organisations (Jamison,
1981). Other investigations came to the conclusion that the
consistency between environment and strategy does influence
performance (Bourgeois, 1980a; Prescott, 1986; Venkatraman and

Prescot, 1990).

It is worth mentioning that opportunities and threats exist in the
external environment of the organisation (Bedeian, 1984; Glueck and
Jauch, 1984). Therefore, organisations that adapt to their external
environment derive the advantagé of the opportunities and / or
decrease the threats of the environment or turned them into

opportunities.

Organisational environment is a large and complex study area. Dill
(1958) proposed the term "task environment"™ to refer to those parts
of the organisation’s external environment that are potentially

relevant to organisations’ goal. Bedeian (1984) provided a helpful
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distinction between general and task environment. The value of task
environment as expressed by Bedeian (1984: 177) rests
... in the distinction between the general environment in
which all organisations function and the more immediate
environment of customers, suppliers, employees, competitors
and government regulatory agencies in which individual
organisations operate.
In studying the effect of task environment on strategy, researchers
have focused on environmental uncertainty (Bourgeocis, 1980b; Jamison,

1981). Swamidass (1983) incorporated environmental uncertainty in

his study of manufacturing strategy.

In the 1literature, wuncertainty is defined in a number of

‘perspectives. According to the information theory, "the uncertainty

of an event is the logarithm of the number of possible outcomes the
event can have ..." (Garner, 1962: 19). 1In decision theory,
uncertainty is defined as "those situations where the probability of
the outcome of events is unknown as opposed to risk situations where
each outcome has a known probability"™ (Duncan, 1972: 317). In
organisation theory, uncertainty is caused by: 1lack of clarity of
information concerning environmental factors; long time span for
feedback; and general uncertainty of causal relationships (Lawrence
and Lorsch, 1967). Of these three definitions of uncertainty, the
most appropriate to the present study is that of Lawrence and Lorsch.
The first two definitions are too complex for managers in

manufacturing sectors.

Lawrence and Lorsch’s definition means that environmental uncertainty

is very important to strategy studies because it is the focal point
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for a company to adapt to its environment (Lawrence and Lorsch, 1967;
Thompson, 1967; Duncan, 1972). The model in Figure 2-2 illustrates
that environmental uncertainty affects corporate and business

strategies.

The study of environmental uncertainty has been furthered by the
incorporation of the dimensions of organisational environment. Two
main dimensions of organisational environment can be distinguished
from the work of organisational theorists: the simple-complex
dimension, and the static-dynamic dimension (Emery and Trist, 1965;
Thompson, 1967; Terreberry, 1968). In.the simple environment, the
decision maker deals with few homogeneous factors (e.g., a lower
level of production unit), whereas in the complex environment he
copes with many heterogeneous factors (e.g., a planning department).
On the other hand, the static-dynamic dimension refers to factors
that remain constant in the environment or to those that are in a
continuous change respectively (e.g., production, materials and
marketing departments). Accordingly, organisations that operate in
dynamic-complex environments encounter high uncertainty, while those
that operate in static-simple environments face the lowest perceived
uncertainty (Duncan, 1972). In the model, environment stretches from
one end of low uncertainty to another of high uncertainty (see Figure

2-2).
2.4.3.1 Measurements Of Environmental Uncertainty
In the literature there is a controvesy concerning the appropriate

measure for environmental uncertainty (Bedeian, 1984). Lawrence and
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Lorsch (1969) as well as Duncan (1972) employed a measure for
environmental uncertainty based on the perceptions of top managers.
Their work was questioned by Tosi et al. (1973), Downey and Slocum
(1975) and Downey et al. (1975) because they failed to replicate
Lawrence and Lorsch’s results using objective measures. Aldrich
(1979: 128) summariéed. the essence of the controversy in the

following observations:

The central issue is the extent to which organisational

structures and activities respond to the types of objective

environmental uncertainties that are partially captured in

the measures of Tosi et al. or to the cognitive environment

that decision makers spin for themselves out of information

_ brought into the organisation.

Miles et al. (1974), Starbuck (1976), Weick (1977), and Manning
(1982) have strongly advocated perceived measures over objective
measures. The reason for this according to Starbuck, is that an
organisation (via its managers) responds only to what it perceives
and that perceptions may or may not reveal the objective reality of
the environment. Many empirical studies continue to use perceived

measures (Bourgeois, 1980b; Jamisdn, 1981; Boulton et al., 1982;

Swamidass, 1983).

2.4.4 The Role Of The Production Manager

Skinner (1978), Wheelwright (1978), and Hill (1985) have indicated
that the role played by production managers in corporate strategy 1is
"passive or less than desirable". Their observations imply that top
management often, if not always allow finance, marketing and other

functional managers to play a bigger role in corporate strategy level
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meetings, and they expect manufacturing by itself to react to the
outcomes. Hill (1985: 35) describes this situation as "can’t say no"
syndrome. He then points out "at this time, the production manager
accepts the current and future demands placed upon the systems and
capacities he controls and then goes away to resolve them".
Accordingly, the role of the production manager is a reactive role
(Skinner, 1978; Hayes and Wheelwright, 1984; Hill, 1985). This is
why, as mentioned earlier, one of the probable causes of
manufacturing neglect in the formulation of corporate strategy is the
type of role played by the production manager. It has been :eported
that evidence of negative consequences exists for not involving
production managers in the strategic planning process (Swamidass and

Newell, 1987).

Skinner (1978, 1985), Hayes and Wheelwright (1984), Hill (1985) and
others argue strongly that the role of the production manager shoﬁld
be proactive rather than reactive in the formulation of corporate
strategy. Hayes and Wheelwright (1984: 41) clearly describe this

role in the following statements.

Common sense suggests that manufacturing should play an equal
role with other functions in defining the competitive
strategy for the business. That is, top management should
consult manufacturing to get its perspective on the major
issues facing the business, the strategies being proposed by
other functional heads, and the options open to
manufacturing.

Thus, the proactive role for the production manager is strongly
needed for two main reasons. First, the production manager (as a

representative of the manufacturing function) has more knowledge of
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the capabilities of the manufacturing function. Second, the
production managers’ knowledge of the virtues of manufacturing
function could strengthen the competitive advantage of the company.
{The second reason is also noted by Hayes and Wheelwright, 1984). On
the basis of these two reasons and others, the MS definition by
Southern and Al-Shuaibi (1990) was adopted. The model in Figure 2-2
shows that the production manager should participate in the
development of the manufacturing task statement. Researchers have
found that, in successful companies, production managers are active
participants in the strategic planning process (Anderson et al.,
1989). Adam and Swamidass (1989) have identified the "role of
manufacturing managers"™ as one of the manufacturing strategy process
variables. It can be concluded from the writings of Hayes &
Wheelwright, Hill and Skinner that failure to include production
managers in strategic planning process would weaken the strategic
value of the manufacturing function. However, a proactive role for
production managers requires a re-evaluation of several criteria such
as their levels of education, training programmes and performance
measures in order to strengthen their position against their peers

(Hayes and Wheelwright, 1984; Hill, 1985).

2.4.5 Structural And Infrastructural Categories Of Decisiomn

At the beginning of this Chapter it was stated that structural and
infrastructural decisions lead to the formation of manufacturing
strategy (see Figure 2-1). Structural decisions relate to building
and equipment, whilst infrastructural decisions refer to people and

systems. It is worth noting that, once installed, it is difficult to
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alter structural decisions because of the huge capital investment
(Buffa, 1984; Hayes and Wheelwright, 1984; Hill, 1985; Skinner,
1985). Decisions in these two categories should be consistent with
each other for a better implementation of manufacturing strategy.
Hayes et al.’'s view (1988) of the distinction between structural and
infrastructural categories is similar to the distinction made between

hardware and the software in computing.

Manufacturing strategy highlights the view of these two categories of
decision as being strategic or non-strategic (operational). Prior to
the introduction of manufacturing strategy, western managers treated
the first four areas of decision (i.e., structural category) as
being the only strategic, and the remaining areas of decision (i.e.,
infrastructural category) as being operational (Wheelwright,1981;
Williamson, 1984). Manufacturing strategy calls for the treatment of

both categories as strategic.

By treating both categories as strategic (as the Japanese do),
managers, for example, will be able to "avoid a false choice between
quality and cost in production operation and yet acknowledge a 1link,
not a conflict, between short-term and long-term goals"™ (Williamson,
1984:18). Interestingly enough, treating both categories as
strategic results in establishing a 1link, among competitive
priorities, which supports both the Japanese cumulative model as well

as the Sandcone model (see section 2.4.1).

Ward et al. (1988) empirically investigated these two categories of
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decision. Using factor analysis, they report nine areas of strategic
concern existing in the literature that match these two categories of
decision. In the next subsections both categories of decision will

be discussed.

2.4.5.1 Structural Decision Category
Structural decision category includes decisions related to
facilities, choice of process, capacity and vertical integration. In

the next subsection, these four areas will be discussed.

a) Facilities
Facilities decisions are related to size, location and specialisation

(focus) .

In a major empirical study, Scherer et al. (1975) found that scale of
economies, tradeoffs between production costs, transportation costs
and capital costs are determinants of plant size and location.
Moreover, they reported that the characteristics of the
organisation’s market structure (size, share, concentration) as well
as the regulatory environment are important considerations in making

decisions related to location and size of the plant.

In a more recent survey, using cluster analysis, Schmenner (1982a)
found that location decisions are influenced by five factors. These
factors are: appropriate labour climate (e.g., low labour costs,
small effect of unionism); proximity to markets; attractive living

style; proximity to suppliers and resources; and proximity to
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organisation’s entire/main facilities.

The findings of both studies support each other in some factors, such
as production and transportation costs, and offer a comprehensive
view for dominant factors to be considered in making facilities
decisions. Actually these factors are not new in the area of
production/ manufacturing management. What should be new for
manufacturers is a reconsideration of these factors within the
perspective of manufacturing strategy. A major contribution of the
perspective of manufacturing strategy to the facilities decisions

came from the concept of focused factory.

Skinner (1974) was the first to introduce the concept of "focused

factory"™ or "focused manufacturing®™. The concept means: (p.114)

o} Learning to focus each plant on a limited, <concise,
manageable set of products, technologies, volumes, and markets.

o Learning to structure ‘basic manufacturing policies and
supporting services so that they focus on one explicit
manufacturing task instead of on many inconsistent,
conflicting, implicit tasks.

The concept of focused manufacturing contributes greatly to

manufacturing strategy because it involves "simplicity, repetition,

experience and homogeneity of tasks"™ which lead to competence

(Skinner, 1974).
An example of reconsideration of dominant factors in making
facilities decisions within the focused manufacturing concept are

economies of scale. Some writers argue that economies of scale [ a

51



historical concept that says that increasing a plant size reduces the
average unit cost (Krajewski and Ritzman, 1987)] is not advantageous
within the concept of focﬁsed manufacturing (Cohen and Lee, 1985).
Such an argument is based on the face value of the definition of
economies of scale. Economies of scale can be utilised by building
"plants within plants"™ which yields focused manufacturing (Skinner,
1978; Krajewski and Ritzman, 1987). Many large firms have changed
their large facilities into smaller ones.  For instance, General
Electric Aircraft Engine Group has modified its two large complexes

into eight smaller plants (Krajewski and Ritzman, 1987).

But economies of scale, as reported by Scherer et al. (1975) and
Schmenner (1982a), is not the only factor that dominates facilities
decisions; it is one of a host of factors. Facilities could be
focused in a number of ways. In aﬁ empirical study drawn from over
300 plants, Schmenner (1982b) identified four multiplant
manufacturing strategies that can be taken to partition
responsibilities among plants. These are: A Product Plant Strategy,
A Market Area Plant Strategy, A Process‘Plant Strategy, and A

General Purpose Plant Strategy.

In conclusion, consideration of facilities decisions within the
perspective of manufacturing strategy could assist the manufacturing

function to be a competitive weapon.

b) Choice Of Process

Process decisions are associated with the choice of manufacturing
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technology, and this involves the selection of one or more than one
(hybrid) of the types of processés. The well known types of
processes are: job shop, large batch, project, assembly line and

continuous process (Hayes and Wheelwright, 1984; Hill 1985;

Schmenner, 1987). The criteria of selection of these processes
depend 1largely on the activities of the plant. For example,
continuous process - as the term implies - suits plants in the food

and petrochemical industries.

The relationship between process and product has been discussed by
Hayes and Wheelwright (1979a and 1979b) and is best captured by the
product-process matrix. They suggest that the type of process must
match the characteristics of the product. Hayes and Wheelwright
argue that as products are standardised, production volumes increase
and organisations shift towards assembly 1line and continuous
processes. Using the product-process matrix, they identify four

entrance-exit strategies for the businesses.

Top management has been criticised for leaving process decisions to
engineers and process specialists. Top management’s act is based on
the assumption that engineers and process specialists are the
"custodians" of technology {(Hill, 1985). In so doing, top management
waives an important decision that can strengthen the manufacturing

function.

In a famous article, Hayes and Abernathy (1980) argue that the

decline of the American economy is the result of poor technology and
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management leadership. They accuse management of failing to use
aggressive new technologies to beat competition; therefore, they
managed their way to economic decline. In the same article, Hayes
and Abernathy remark that the European and Japanese managers have

gained competitive success through technological superiority.

To gain competitive advantage over competitors, the layout of the
manufacturing technology (positioning strategy) should be either on
product or process (Hill, 1985; Krajewski and Ritzman, 1987). Much
research has been done on the relationship between strategy and
product (Schmenner, 1982b; Stobaugh and Telesio, 1983; Meyer and
Roberts, 1986). In contrast, little rééééféh has been undertaken on
making the process of technology an integral part of strategy

{Anderson et al., 1989).

Voss (1985) outlines eight propositions concerning the impact of new
manufacturing technology on organisations. One proposition alleges
that full advantage of technology will be possible if there is a
match between the manufacturing priorities of the organisation and
the capabilities of the technology. Another proposition says that
the aim of employingv new technology should be to make the
organisation more competitive rather than simply more productive.
Thus, technology in this aspect reflects what manufacturing strategy

calls for.

Skinner (1985) points out that investment in manufacturing equipment

and process technology can benefit the organisation in many areas
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apart from achieving low costs. Some of these benefits are superior
quality, fast delivery, lower inventories, shorter new product

development cycles and new production economies.

Goldhar and Jelinek (1983) point out that economies of scope, sharing
resources among production lines to decrease costs, can be gained by
using new technologies [e.g., computer—-aided design (CAD),
computer-aided manufacturing (CAM), Robotics]. In subsequent
articles, Goldhar and Jelinek (1985) and Goldhar et al. (1990)
‘provide more support to this concept and suggest that new
technologies should be included in the strategy. Macbeth (1989),
Paul and Suresh (1990) and Tranfield et al. (1990) have also
indicated that such technologies can lead to cost reduction as well

as better quality design in addition to reduction in lead time.

However, the adaptation of new technologies has been moving slowly
due to several factors; implementation problems, capital investment,
and the anticipated improvements in productivity (Cohen and Lee,
1985). Concerning "anticipated improvements in productivity", it is
worth noting that the introduction of manufacturing strategy requires
managers to think strategically; i.e., to think in terms of

"effectiveness" rather than “"efficiency"™ (see section 1.1).

In a survey of 30 organisations, Voss (1986) reports that a conflict
of objectives frequently occurs in the implementation of advanced
manufacturing technology. He states that in a few organisations the

selection and the design of the systems were made in respect of
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business objectives such as quality and responsiveness to the market,
but were managed with regard to technical objectives. In the
majority of the cases, however, the technical control criteria were

in direct conflict with the business objectives.

Swamidass (1987) stresses the need for planning technology. Planning
for manufacturing technology involves evaluation of deterioration in
technology over time. Swamidass argues that there are two cases for
modernising technology to sustain the competitive advantage. In the
first case, it is required when technology becomes too old to give a
competitive edge. In the second case, technology must be modernised
when product or market undergoes major changes. Both cases,
especially the first, can be noticed by management, but capital
investment in technology is a serious commitment. Swamidass suggests
using technology characteristics curves to compute when technology is
due for modernisation, but he fails to specify how technology should

be modernised in the second case.

c) Capacity

Capacity decisions are highly related and determined by facilities,
technologies and human resources decisions (Fine and Hax, 1985).
Capacity is defined as "the maximum rate of output for a facility"

{Krajewski and Ritzman, 1987:250).
Many writers in the area of production management have pointed out
that in any plant capacity takes one of three states over a period of

time: to be increase, stabilisation or decrease. Krajewski and
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Ritzman  (1987) have stressed only internal reasons for these states
such as ineffective maintenance programmes and ineffective systems in
replacement of parts and equipment. An important external reason for

the three states of capacity is the demand in the market.

Significant capacity decisions involve planning for long term
underlying trends in demands, and also retaining flexibility in
capacity to cope with short term fluctuations in demand (Wheelwright,
1978; Fine and Hax, 1985). Several writers (e.g., Hayes and
Wheelwright, 1984; Fine and Hax, 1985) mention that capacity
decisions should be used to affect the competitors’/capacity

decisions, but none of them had suggested how to achieve this.

Hayes and Wheelwright (1984:46) distinguish between a capacity
decision and a capacity strategy. A capacity decision involves "a
capital authorisation request for an expansion of capacity", whereas
a capacity strategy "places each capacity decision in the context of
a longer-term sequence of such decisions". Krajewski and Ritzman
(1987) note three dimensions for capacity strategy: capacity cushions
(low and high rate of utilisation); timing and sizing of expansion;
and linkages with various decision areas. This indicates that

capacity strategy is an important element of manufacturing strategy.

Roth (1987), empirically found that capacity expansion correlates
positively with delivery/flexibility priority and negatively with low
price priority. More empirical studies are needed to show how

capacity decisions should be used to lead to an effective
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manufacturing strategy.

d) Vertical Integration

Vertical integration decisions are concerned with increased control
over distributors (forward integration) or over suppliers (backward
integration or "make versus buy"), or both (Hayes and Wheelwright,

1984).

For organisations to decide to integrate in either direction (forward
or backward) is a major decision. Furthermore, the extent as well as
the balance of the integration are important decisions. Several
writers point out the advantages and disadvantages of vertical
integration (Porter, 1980; Buffa, 1984). The advantages include:
economic benefits of combined operations, technology’s impact on
other areas, assurance of supply, management’s coordination &
control, and high barriers of entry for vertically integrated
businesses. In contrast, the disadvantages of vertical integration
are summed up as follows: capital requirements, costly adjustment to
new technology, loss of focusing concept and large volume of output.
Therefore, it is the responsibility of managers to optimise the
advantages and disadvantages when making vertical integration

decision.

Buzzell (1983) makes a major contribution to the issue of vertical
integration. In an extensive study of 1649 manufacturing processing
businesses, Buzzell provides some guidelines for vertical

integration. These can be summarised as follows:
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Heed increased investment intensity: it was empirically found
that increasing integration with huge investment leads to low
profitability, and increasing integration without huge

investment leads to high profitability.

Consider alternate to ownership: Buzzell (1983) suggests that
the essence of integration (i.e., economic benefits) can be
captured through long-term contracts with suppliers, This is an
approach highly favored by the Japanese (cooperative approach).
Hayes and Abernathy (1980:73) point out that "long-term
contracts and long-term relationships with suppliers can
achieve many of the same cost benefits as backward integration
without calling into question a company’s ability to innovate

or respond to innovation™.

Favour large scale wunits: it was empirically found that
vertical integration is more suitable to firms with large

market share than those with small market share.

Avoid Partial Integration: the evidence showed that firms with
low or high level of integration generate more profit than
those in the middle level of integration. The implication is
that firms with a clear defined position are more likely to

succeed (Buzzell, 1983).

Be in doubt of the claims that integration reduces the costs of

raw materials: economists have for long questioned the claim
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that vertically integrated businesses are less vulnerable to
fluctuations of raw materials costs. (Earlier contributions to
the issue of vertical integration are credited to the
economists as reported by Hayes and Wheelwright (1984)).
Buzzell’s findings support the economists in this regard. He
found that return on investment was high when vertical
integration was low, and vice versa. This could also be the

result of capital intensity.

It is worth noting that both distributors and suppliers are major
factors in environmental uncertainty (see Chapter 6), and that
manufacturing is moving towards less vertical integration and towards
external sources of parts for the advantages of lower costs, and

higher flexibility and productivity (Gunn, 1987).

2.4.5.2 Infrastructural Decision Category

Infrastructural decision category includes decisions related to
elements such as workforce, quality, production planning/materials
control and organisation management (Hayes and Wheelwright, 1984;
Hill, 1985; Skinner, 1985). Other writers have added new product
development and organisation’s performance to the preceding areas
(Buffa, 1984; Fine and Hax, 1985; Hayes et al., 1988). Decisions in
these areas have been traditionally known as the function of

production/operations management.

The major factor of manufacturing infrastructure as identified by

several writers is the workforce. Management has to make consistent
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decisions on a myriad of choices related to "day-to-day"™ operations.
In describing this situation, Wheelwright (1978:57) states that
"while operating decisions may make sense individually, theybmay not
work cumulatively to reinforce the corporate strategy." This means
that consistency in decisions which result in congruence between and
among the manufact;ring areas is the key for implementing

manufacturing strategy.

It was stated earlier that manufacturing task is the key to making
manufacturing strategy operational (see section 2.4.1), So
accémplishing a certain manufacturing strategy, such as low price,
means making all the decisions that lead, in this case, to cost
reduction. Accordingly, manufacturing strategy is formulated in the
manufacturing task and implemented in the infrastructure category
(through the structure category). Figure 2-7 depicts the linkages

between competitive priorities and the infrastructure decisions.

A close examination of the literature shows that almost all writers
and researchers fail to point out how manufacturing strategy decision
variables, in particular the infrastructure variables, should be
coupled in support of the competitive priorities. The work of Roth
(1987) and Roth, De Meyer and Amano (1989) are exceptions in this
respect. In an empirical study of 228 business units, Roth (1987)
used canonical correlation to relate manufacturing strategy decision
variables to competitive priorities. Roth found several decisions or
policies (some overlapped) to support each competitive priority (see‘

Chapter 8). 1In a similar work but with a different statistical
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Competitive Priorities

Delivery Flexibility Quality Cost
Policies Policies Policies Policies
leading to leading to leading to leading to
delivery flexibility quality cost

Figure 2-7 : Linkages between competitive priorities and
" the infrastructure policies (programmes)

technique, Roth et al. (1989) empioyed regression analysis to detect
the manufacturing policies that should be pursued under each
competitive priority. The validity of Roth et al.’s study (1989) is
weak, because the percentage of variance explained for each policy is
very small. These two studies (Roth, 1987; Roth et al., 1989)
constitute the major work in this area (i.e., relating manufacturing
strategy decisions variables to competitive priorities). Further
research is needed to find out as well as to verify the manufacturing
policies under each competitive priority.
Quality has also emerged as an importan; area in manufacturing

strategy. According to the Japanese cumulative model apd the
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Sandcone model, quality is considered the first stone in building up
all the competitive priorities. The contributions of the most
influential writers about quality (e.g., Crosby, 1979; Deming, 1985;
Juran, 1982) should be utilised in manufacturing strategy. Fine
(1986), using an analytical model, argues that improvement in quality
results in induced learning in the company which leads to improvement
in productivity. 1In an empirical study of 12 plants, Hayes and Clark
(1985) also found a relationship between quality (waste) and total
plant productivity. Thus, the previous two studies indicate clearly
that improvement in quality, as the first competitive priority to be
achieved, leads to improvement in productivity. De Meyer and Ferdows
(1987) have identified quality as one of eight managerial focal

points in manufacturing strategy.

The relationship between the production planning system and
competitive priorities was investigated by Van Dierdonock and Miller
(1980), using a small sample. They described the production tasks in
terms of three factors: complexity, uncertainty and slackness. These
factors are related to the production system in respect of
information processing system involvement (IPSI), and
integrativeness. The authors pointed out that the characteristics of
the production tasks rely on competitive priorities. Thus, they
postulated that there are relationships between the production system

and competitive priorities.

Materials management and purchasing, offer a source of competitive

advantage for all the competitive priorities. Roth (1987), using
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canonical correlation, found a relationship between materials
management -and each of the following competitive priorities: product
focus, delivery/flexibility, and price. Krajewski et al. (1987)
found that influence of vendor and inventory decisions have a

significant influence on performance measures.

As a closing remark, it is worth noting that Gunn (1987) believes
that the first eight areas of the structural and infrastructural
categories of decision (see Figure 2-1) are "no longer a sufficient
basis" for creating manufacturing strategy. (He calls these eight
areas with the exception of wvertical integration "Classical
Manufacturing Strategy Factors"™.) Instead, Gunn proposes eight
objectives and entitles them "Today’s Manufacturing Strategy
Objectives." These are (Gunn, 1987:92):

1. shorter new product lead time.

2. more inventory turnovers.

3. shorter manufacturing lead time.

4. highest quality.

5. more flexibility.

6. better customer service.

7. less waste.

8. higher return on assets.

As such, these objectives represent, directly or indirectly, the
competitive priorities. Surprisingly, Gunn (1987) did not mention
competitive priorities in his discussion of "today’s manufacturing

strategy objectives". It is worth mentioning that these objectives
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cannot be achieved without making consistent decisions about the

manufacturing strategy factors.

2.4.6 Performance

The ultimate test of a strategy is the performance of the
organisation: the purpose of the strategy is to acquire a distinctive
competence that sets the organisation apart from its competitors.
Good performance demonstrates that strategy is implemented "as
intended. Several studies have related strategy to organisational
performance (Schoeffler et al., 1974; White and Hammermesh, 1981;

Hitt and Ireland, 1985).

In literature on Organisational Behavioural there exists two
underlying models to the study of organisational performance
(effectiveness), namely the goal and the system models. These are
considered by many writers and researchers in the field to be the
dominant models for measuring organisational performance (e.g.,
Etzioni, 1960; Price, 1972; Bedeian, 1984). While the goal model
advocates comparing achieved goal against stated goal, the system
model advocates the relationship between the organisation and its
environment in the form of input-output acquisition. Nevertheless,

both models suffer from several shortcomings.

One drawback of the goal model is the existence of a gap between
the stated goal and the accomplished goal. When stated goal is too
ideal, it can lead to disappointment in investigation, and the

opposite occurs when stated goal is too simple or ill-defined
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{Etzioni, 1960). This is true, because in actual éituations
organisations tend to be less perfect than they anticipate in their
performance. A second drawback is that the accomplishment of one goal
may inhibit effectiveness in the achievement of another, or in the
case of pursuing multiple goals (Bedeian, 1984). A third drawback is
the absence of neasﬁres for some goals, or the shortage of full
measures for new developed areas as it is the case in the

manufacturing strategy:

Shortcomings of the system model include a focus on an ambiguous
futuristic goal because the organisational survival is based on the
acquisition of resources; a failure to offer guidance for seleéting
the scarce resources to be used in evaluating performance (Bedeian,
1984); and a neglect in emphasising resource use and resource

acquisition in evaluating performance (Bedeian, 1984).

In spite of these shortcomings, a reconciliation between the goal and
the system ﬁodéls is likely to improve the organisation’s performance
{(Bedeian, 1984). Both models are directly or indirectly concerned
with the goal of the organisation. Thus, the acquisition of

resources is undoubtedly a prerequisite for the accomplishment of

organisational goals.

Another approach for judging the organisation’s performance is to
compare it against the best performance in the industry (Tucker,
Zivan and Camp, 1987). This approach is called "benchmarking" and

is extremely useful in improving the capabilities of the
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manufacturing function which in turn improve the financial measures
(will be discussed in the next section). The practicality of
benchmarking is to get a team of the plant to discuss, witness and
learn from its counterpart at the target site. Hayes et al. (1988)
advocate - this approach to improve nmnufécturing performance, and
they cite several éxamples of successful companies using the
benchmarking approach. It is important to note that the controversy
over the "“trade-offs" notion on the one hand and the Sandcone model
as well as the Japanese cumulative model on the other should be
settled in the light of the benchmarking approach. However, the
problem with benchmarking is that it is difficult to get some

information regarding competitors (Tucker et al.,1987).

2.4.6.1 Measurement Of Organisational Performance

The previous section discussed the two approaches for studying
organisational performance; the goal and the system models as well as
benchmarking. In this section, financial measures for organisational

performance are explored.

There is substantial disagreement in the literature regarding the
measurement of the two following models; the Univariate and the
Multivariate models (Steers, 1975; Lenz, 1980; Bedeian, 1984). The
Univariate model recommends the usage of a single measure (e.g.,
productivity or profit) as an indicator of organisational
performance. This model has been criticized for the difficulty in
selecting one measure to represent the overall performance of the

organisation (Bedeian, 1984). The Multivariate model, on the other
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hand, suggests the use of multiple measures aé indicators of
organisational performance. Thus, the multivariate model avoids the
dilemma of a single measure. As a result, recent research on
organisational performance has shifted away from focusing on a single

measure and has concentrated on multiple measures (Bedeian, 1984).

It is worth noting that manufacturing strategy represents multiple
measures of the manufacturing function, and that prior to the
development of manufacturing strategy, the manufacturing function was
evaluated on the basis of cost efficiency only (Skinner, 1978;

Wheelwright, 1978; Hill, 1985).

Although recent research has adopted the multiple measures model,
Lenz (1980) has suggested a two point approach to research in
performance measures; pinpoint the measure(s) that is relevant to the
companies under considerations, and be able to compare the results

from companies under consideration with previous studies.

2.5 A HYPOTHESISED MANUFACTURING STRATEGY MODEL

From the manufacturing strategy model presented earlier in this
chapter (see section 2.4), a hypothesised model can now be developed.
This model advocates investigating the relationship between
variables of the manufacturing strategy model. Such a hypothesised
model will accelerate the development of the literature in this

area.
Six hypotheses, which were originally developed by Swamidass (1983),
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will be presented and investigated more deeply in this study (see
Chapter 7). They constitute the major contribution of Swamidass’s

study (1983) and are depicted in Figure 2-8.

2.5.1 Hypothesis One

Environmental uncertainty correlates with manufacturing task.

This hypothesis tests whether manufacturing task is influenced by
environmental uncertainty. In other words, is manufacturing task
closely related to the external environment in which the plant
operates. The hypothesis is developed in the light of the open
system theory and the contingency theory (see section 2.4.3). Both
theories indicate that an organisation is affected by its
environment. Since manufacturing task statement is defined as a set
of goals and means (Skinner, 1985), the formulation of this statement
is influenced by the environment. The adopted definition of
manufacturing strategy explicitly acknowledges considering

environment in formulating manufacturing strategy (see section 2.1).

2.5.2 Hypothesis Two
A plant’s manufacturing infrastructure correlates with its

manufacturing task.

This hypothesis means that the plant’s manufacturing task should be
closely related to its manufacturing infrastructure (e.g..,
activities). It is developed in the light of the contingency theory

(i.e., relationships within and among the subsystems of the
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organisation). It investigates the relationship between manufacturing
task and the infrastructure of the plant as theoretically indicated
by Wheelwright (1978), Hill (1985) and Skinner (1985) as well as
other writers in the field of operations management. Skinner is a
strong supporter and ;he prombter of congruence between manufacturing
task and infrastructure. Skinner (1985:95)Vp6ints out théﬁA“éﬁe"
manufacturing organisation should explicitly identify its
manufacturing task to be consistent with and supportive of the
corporation’s competitive strategy and then organise manufacturing
structure to accomplish a sharp focus for that task". Furthermore,
Skinner aserts that "troubleness" in manufacturing is the result of

"mismatch®™ between manufacturing task and its structure.

2.5.3 Hypothesis Three
The higher the congruence between environmental uncertainty

and manufacturing task, the better the performance.

This hypothesis means that the better the "fit" between the
manufacturing task of the plant and its external environment (i.e.,
uncertainty considerations), the better the performance of the plant.
It is in a way a corollary of hypothesis one. The hypothesis is also
motivated by the contingency theory. Bedeian (1984:223) points out
that “a considerable body of research suggests that an appropriate
fit between an organisation’s structure and its external environment
does affect its operational effectiveness (performance)." Since
manufacturing task influences the infrastructﬁre of the organisation,

one can say that the congruence between environmental uncertainty and
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manufacturing task could influence the performance.

In a similar piece of work, Richardson et al. (1985) found that the
"fit" between corporate mission and manufacturing task relates
positively to perfdrmance. Also, several empirical studies have
reported that environment-strategy coalignment does influence

performance- (Prescott, .1986; . Venkatraman and Prescott, 1990).

2.5.4 Hypothesis Four
The higher the congruence between manufacturing task and

manufacturing infrastructure, the better the performance.

This hypothesis means that the better the "match" between the
manufacturing task of the plant and its manufacturing infrastructure,
the better the performance. It is in a way a corollary of hypothesis
two. As mentioned in hypothesis two, writers such as Wheelwright
(1984), Hill (1985) and Skinner (1985) have stressed the need for
congruence between manufacturing task and the infrastructure (see
section 2.5.2). In other words, this hypothesis tests the effect on
performance when manufacturing strategy formulaﬁion and

implementation are congruent.

2.5.5 Hypothesis Five
The higher the top management and production management task
congruence, the better the performance.

This hypothesis means that the higher the agreement on "task" between
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top management and production management, the better the performance.
Several studies have ihvestigated congruence between managerial
functions. In an empirical study, Bouréeois (1980b) found that top
management congruence on goals and means is associated with economic
performance. Yaghmour (1985); in his study of three subsectors of the
Saudi metal industry (32 plants) concluded that firms whose

manufacturing activities were linked strategically were 1likely to
perform bettér than those whose manufacturing activities were
isolated from the strategic level. 1In a survey of 19 manufacturing
firms, not directly related to manufacturing strategy issues per se,
Dess (1987) found that top management congruence (Chief executive
officer and representatives of functional areas) on business
‘objectives as well as competitive methods are positively related to
performance. In a recent study, Lindman and Callarman (1990) found
that congruence on general strategic direction and manufacturing task
between strategic planners and manufacturing managers influences

manufacturing performance.

The works of , Skinner (1978), Wheelwright (1978), Buffa (1984) and
Hill (1985) indicate that top management and production management
task congruence lead to better performance. Since it was mentioned
earlier that manufacturing task is a set of goals and means, task
congruence is the degree of consensus on goals and means between top

management and production management (see section 2.4.1).

It was stated earlier that production managers play a 1less than

desirable role in strategic decision making (see section 2.4.4).
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Skinner (1985:56) also noticed that "... top executives delegating
excessive amounts of manufacturing policy to subordinates, avoiding
involvement in most production matters ... until their companies are
in obvious trouble™. This attitude from both top executives and
production managers will lead to low task congruence which result in
poor performance. ImproQing this situation will lead to high task

congruence which result in better performance.

2.5.4 Hypothesis Six
The greater the involvement of production managers in

strategic decision making, the better the performance.

As suggested by Skinner (1978), Héyes and Wheelwright (1984) and Hill
(1985) as well as other writers in the field, this hypothesis tests
the involvement of production management in strategic decision
making. This involvement would entail the exploitation of
manufacturing strengths which could lead to better performance (see

section 2.4.4).

SUMMARY

From the discussions about manufacturing strategy in this Chapter,
it becomes clear that manufacturing strategy research is still in its
infancy. In some areas of manufacturing strategy, the effort of
academicians as well as practitioners is needed to clarify some of

the controversial issues.
Basically, manufacturing strategy means competing in cost, quality,
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flexibility and delivery (these areas are referred to as competitive
priorities). In this regard, manufacturing strategy aims at
correcting the conception according to which cost and efficiency are

the adequate goals for manufacturing.

To transform the manufacturing function into a competitive weapon,
its strategy must be linked with the business and corporate
strategies. Essentially there are two categories of decision that
lead to forming manufacturing strategy; namely structural and

infrastructural decisions; the former relate to building and

equipment and the latter refer to people and systems.

In the first section of this Chapter, several definitions of
manufacturing strategy were highlighted, then a working (adopted)

definition of manufacturing strategy was provided.

The second section, provides a concise account of the nmnufaéturing
strategy development. It is Skinner, in his pioneering article
(1969) who postulated that manufacturing considerations were
"missing" in the formulation of corporate strategy. This section
covered also the most importanﬁ areas that need high attention from
contributors in the field (e.g., trade-offs notion and measurement of

competitive priorities).

In the third section, guidelines for a comprehensive strategy were
presented. These suggested that a strategy should: define and

determine long term objectives, action programmes and resources
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allocation priorities; search for a competitive advantage; respond
to the external and internal environment of the organisation;
determine the economic and non-economic contributions to

stakeholders; and involve participation of all strategy levels.

In the fourth section, a manufacturing strategy model was developed
on the basis of synthesised guidelines for a comprehensive strategy
presented in the previous section. The model consists of eight
factors: Organisational environment; Corporate and business
strategies:; Manufacturing task statement; Manufacturing task; The
role of the production manager; Structural decision category:;
Infrastructural decision category; and Organisational performance

(see Figure 2-2).
Finally, the last section of this Chapter, presented a hypothesised

manufacturing strategy model, from which, six hypotheses were

discussed.
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CHAPTER THREE

SAUDI ARABIA AND INDUSTRIALISATION

INTRODUCTION

Organisations do not exist in vacuum, and external environmental
factors impinge directly or indirectly with their function.
Organisations, especially in the private sector, expect to be
affected by various opportﬁnities and constraints, and by the
general economic conditions prevailing in the country. Hence, it is
essential to examine the various environmental parameters of the
country in which this study is conducted. This Chapter aims to
examine the most salient environmental conditions that prevail in

Saudi Arabia and with which the reader needs to be acquainted.

The Chapter is composed of eight sections: general background,
location and geographical aspects, demographic features, educational
milieu, development plans, manpower, economic context and the
industrial sector. These features will be referred to later in the

analysis and interpretation of the research results.
3.1 GENERAL BACKGROUND
The Kingdom of Saudi Arabia was founded by the late KING ABDULAZIZ

IBN ABDUL RAHMAN AL-SAUD in 1932. Since then, Saudi Arabia has been
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ruled by Al-Saud family. The government consists of the King,
currently FAHD IBN ABDULAZIZ, who also acts as Prime Minister; the
crown Prince, currently ABDULLAH IBN ABDULAZIZ, is the First Deputy
Prime Minister and Commander of the National Guard:.; the second
Deputy Prime Minister, currently Prince SULTAN IBN ABDULAZIZ is also
Minister of Defence and Civil Aviation; and a host of Ministers

 appointed by the King.

The religion of the country is Islam. The Jjudicial system is
administered by "Sharia"™ (i.e., Islamic law) and supplemented by
decree law. Officially, the country uses the Hijra Calendar which is
based on the lunar year. The first year of the Hijra Calendar is the
year in which the prophet Muhammad, peace be upon him, emigrated from

Makkah to Madinah and corresponds to 622 A.D. In parallel to the

Hijra Calendar, the country, also uses the Gregorian Calendar.

All the national population is Arab, and the main language is
Arabic. The currency is the Saudi Riyal [UK 1 = 6.73 Saudi Riyals;
US $§1 = 3.75 Saudi Riyals (exchange rates of April 12th ,1991, AL
HAYAT ,1991)]. As the U.S. dollar is the first international
currency, all financial figures in this thesis were presented in
dollars. Therefore, the exchange rates from 1975 to 1986 are: 3.52,
3.53, 3.53, 3.40, 3.36, 3.33, 3.42, 3.44, 3.50, 3.58, 3.65 and 3.75
respectively (Ministry of Planning, 1986). The average of thesé
exchange rates is 3.50, the highest exchange rate is 3.75 in 1986 and

the lowest is 3.33 in 1980.
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3.2 LOCATION AND GEOGRAPHICAL ASPECTS

The kingdom of Saudi Arabia which is situated in the south western
part of Asia occupies about four-fifths of the Arabian peninsula. The
kingdom covers an area of 2,240,000 square kilometers which is
equivalent to nine times the area of the United Kingdom. The country
has been famous for its deserts. A large part of the southern
portion of the kingdom is known as the "Empty Quarter"™. It covers
230,000 square miles and its one of the world’s largest desert.
Saudi Arabia is bordered by the Arabian Gulf, the United Arab
Emirates, Qatar and Oman to the east; by the Red Sea to the west; by
North and South Yemen (currently united) to the south and by Jordan,
Iragq and Kuwait to the north (Kurian, 1987; The Europa Year Book,

1988).

The climate in Saudi Arabia is characterised by its very hot summers
(38 C to 49 C) and mild winters (quite cool in the north). Humidity
is high in the two coastal regions and rainfall ié‘ééggéy overall in
the country (4 inch/year), except for the south-west region where it
annually exceeds 12 inch. In addition, Saudi Arabia does not have a
single river; therefore, the kingdom suffers from a severe shortage
of water which seriously affects agricultural industries and some
manufacturing industries (e.g., dairy products). However, as it is
being bordered by the Arabian Gulf and the Red Sea, the presence of
desalination plants ease the kingdom problems in terms of water

shortages.
Saudi Arabia 1is divided into five distinct regions: central,
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western, eastern, southern and northern regions. Principal cities in
the kingdom are Riyadh (the capital), Jeddah and Dammam, which are

respectively located in the central, western and eastern regions.

3.3 DEMOGRAPHIC FEATURES

The population of Saudi Arabia was estimated to be 11,152,000 in 1985
as compared to 7,012,592 in the 1974 Census (Kurian, 1987). Of the
population in 1985, 3.5 million are expatriates (Saudi Consulting
House, 1986). The figures above show that the population has
increased one and a half timeS from 1974 to 1985. Based on the
birthrate, the kingdom’s growth rate was 3.94% per annum during the
period 1980-1985. The population is expected to reach 18.9 million
by the year 2000, and 30.6 million by the year 2020 (Kurian, 1987).
The gradual increase of population will increase the density of the
population which is presently low. The high rate of the Saudi
population growth can be attributed to several factors. Foremost of
them are the high birth rate; the drop in the death rate as a result
of the enhancement and expansion of the health service as well as the
increased degree of awareness among people with regard to this type
of service; and finally thé improvement of economic and social

conditions in the kingdom.

Further analysis of the 1985 census shows that people under working
age (14 years) constitute 43.1 per cent, the working age (15-64)
represents 54.1 per cent, and people over the working age (65 and
over) stand for 2.7 per cent. The male-female ratio is 1.023:1, and

almost 73 per cent of the population live in urban areas.
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3.4 THE EDUCATIONAL MILIEU

Education - in its various type - plays a vital role in the economic
and social development of the society. Nowadays, a society must be
"educated" in order to progress, to grow, and even fo survive. Saudi
Arabia has been devoting a lot of attention to the educational
milieu. In a short time, the kingdom has taken the lead among the
developing countries in terms- of quality and quantity of the
educational institutions. The educational budget was 18.6 billion
Saudi Riyals (or 5 billion U.S. dollars) which constituted 9.3 per
cent of the national budget in 1986-87 (Central Department of

Statistics, 1987).

The educational system in Saudi Arabia is of three types:

1. General education (Kindergartens-secondary stage).
2. Higher education (post secondary stage).
3. Technical education and Vocational training.

All these types of education are free and run by the government
except for a very tiny portion (less than half a per cent in 1986-87)
in the general education which is run by the private sector. In all
types of the Saudi educational system, females and males are

segregated according to the islamic law.

General education consists of elementary, preparatory, and secondary
schooling (Kindergartens are provided on a small scale). The duration

of the first cycle is six years, while each of the preparatory and
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the secondary cycles lasts three years. Education in these cycles is
not compulsory. From Table 3-1, one can see the high increase in the

number of schools and students in all cycles.

Also, the "Teachers Training Institutes and centres" are classified
in the general education type. The duration of these Institutes and
centres is: - two years post-secondary cycle (including community

colleges).

The ratios of male-female students for the year 1986-87 in the
elementary, preparatory, secondary schooling and the above
institutions were 1.2:1, 1.7:1, 1.3:1 and 1.1:1 respectively. The
female ratios for the same cycles were lower in 1982-83. The
teacher-pupil ratios for 1986-87 in the elementary, preparatory,
secondary schooling and institutions were 1:16, 1:14, 1:15 and 1:10

respectively (Central Department of Statistics, 1987).

The higher education system in Saudi Arabia resembles that of any
other countries in that it consists of two stages: the under
graduate and the post graduate stages. Presently there are seven
state-run universities in the kingdom: King Saud University, the
Islamic University, King Fahd University for Petroléum and Minerals,
King Abdulaziz University, Imam Mohammad Ibn Saud Islamic University,
King Faisal University and Umm Al-Qura University. -The oldest
university opened its doors 34 years ago (King Saud university) and
the newest university was inaugurated 10 years ago (Umm Al-Qura).

Although the majority of the universities offer education for girls,
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Table 3-1: Distribution of number of schools, institutions,

universities and students (male and female) in Saudi Arabia.

Educational level 1982-83 1986-87 % increase
Elementary (schools) 6792 8012 18
(students) 1073528 1460283 36
Preparatory (schools) 1922 2456 27.8
(students) 301498 437157 45
Secondary (schools) 717 990 38.1
(students) 130281 198449 52.3
Institutions (numbers) 179 193 7.8
(students) 18451 22352 21.1
Universities (numbers) 7 7 ' -
(students) 75118 113939 51.7

Source: Central Department of Statistics (1987:159-162), The

Statistical Indicator, Saudi Arabia.

a "General Secretariat for Girls’ Colleges" is mainly responsible
for girls’ higher education as well as general education. Table 3-1
shows that the. number of graduate and under .graduate students in all

the Saudi universities besides the General Secretariate for girls’
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colleges has increased by almost 52 per cent from 1982-83 to 1986-87.
The ratio of male-female graduate and under graduate students is
1.5:1, and the teacher-students ratio for both stages in the
universities is 1:13. The number of students who were studying

abroad in 1983-84 was 10092, and 9559 in 1984-85.

All these figures :din the .general. and higher education types point to
the increasing awareness by the students and all the attention

devoted by the government as regards the importance of education.

Technical education and vocational training include programmes for
both government and private sectors in the commercial, industrial and
agricultural fields. These programmes are supervised by the "General
Organisation for Technical Education and Vocational Training" which
was established in 1980. Previously these programmes were the

responsibility of the Ministry of Education.

By 1986-87, there were two community colleges for each of the
commercial and industrial fields with a total number of 439 and 364
students respectively (Saudi Arabian Monetary Agency, 1988). Two more
colleges in the industrial field were opened by 1987-88. As for the
number of secondary institutes during the same period, there were 11
commercial, 8 industrial and 1 agricultural institutes counting a

total of 7383, 5362 and 266 students respectively.

As for the vocational training centres, ten months duration, by

1986-87, their number reached 28 with a total number of 8379
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students, of which 5545 graduated (Saudi Arabian Monetary Agency,

1988).

The low level of enrollment in the industrial field, in particular,
is attributed to the attitude towards industrialisation -~ Saudis tend
to view the jobs in this field as low class and thus culturally
shameful, which is a common view among Arabs. 1In order to progress
industrially, Saudi Arabia should open more colleges as well as
centres and offer more incentives to attract Saudis to industrial

field.

3.5 DEVELOPMENT PLANS
Since 1970 the development of the Saudi economy has been guided by a

sequence of five year development plans:

The First Development Plan (1970-1975), with a total investment of
$23.1 billion, emphasised on the development of adequate

infrastructure, health and education (Ministry of Planning, 1985).

The Second Development Plan (1975-1980) as well as the Third
Development Plan (1980-1985), with a total investment of $142 billion
and $235 billion respectively, aimed at achieving a major industrial
development in order to shift the economy from its dependence on oil

(The Europa Year Book, 1988; The Middle East and North Africa, 1991).

The Fourth Development Plan (1985-1990), which totalled an

investment of $266.7 billion, aimed principally to encourage the
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involvement of the private sector, reduce reliance on foreign labour,
and encourage further economic and social integration among the
countries of the Gulf Co-operation Council (The Europa Year Book,

1988; The Middle East and North Africa, 1991).

The Fifth Development Plan (1990-1995), which is characterised as
flexible and comprehensive, aims at ensuring the continuity of real
change in the economic structure via diversification of the
productive sectors, namely manufacturing, agriculture and mineral

resources (Saudi Arabian Monetary Agency, 1988).

3.6 THE MANPOWER

Manpower is a problem area in Saudi Arabia, the kingdom has a clear
shortage of home based manpower. However, this situation did not
prevent or delay the development of the kingdom. In fact, it may
have accelerated the development. Saudi Arabia has been offering
enormous opportunities to foreigners to work in the country financed
by its o0il based wealth. Afterwards, Saudi Arabia became heavily
dependent upon foreign workforce in almost every sector. In 1985, the
proportion of non-Saudis in the total employment was almost 60 per

cent (see Table 3-2).

The Saudi employment in 1985 was 40.2 per cent, of which the Saudi
female workforce constituted only 3.1 per cent which indicates
clearly that the participation of the Saudi female in the workforce
is very small. ThisAis because the Saudi system (i.e., according to

the islamic law) segregates women and men in all aspects of work and
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thus restricts the female participation to female fields only such as
girls education. In addition, the very 1low levél of female
participation in the workforce is associated with cultural values,
marital status, fertility rate, level of education, and husband’s
education. Generally, the shortage of the Saudi manpower in the
workforce is attributed to several factors. Amongst them are: the
small size of the population, the youthfulness of the population
(although this is a common characteristic among developing countries
(E1 Mallakh, 1982)), the literacy rate, the attitudes of Saudis
toward some low level jobs and especially blue collar ones, and the

gigantic development plans which call for fast pace development.

In 1985, the percentage of the economically active population
{including expatriates) amounted to 39.9. As for the Saudis only, it

amounted to 16 for the same period.

Due to the completion of the kingdom’s infrastructure on the one hand
(Ministry of Planning, 1985), and the gradual increase in number of
educated Saudis, and the population increase on the other, Saudi
Arabia is planning to reduce its reliance on non-Saudi manpower. In
1990 the proportion of the non-Saudis in the total employment is
projected to decline by 11 per cent (see Table 3-2). As a result of
this, the proportion of the Saudi male and female in the toﬁal
employment will increase by 9.9 per cent and 1.1 per cent
respectively. In other words, the Fourth Development plan expects
the entry of 374,700 Saudis into the labour market from 1985 to 1990,

with an exit of 600200 foreigners. This is considered a major
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Table 3-2: Estimated and projected civilian manpower in Saudi

Arabia (in thousands)

Type of labour 1985 (%) 1990%* (%)
Saudi male 1649.2 (37.1) 1984.1(47.0)

Saudi female 136.8 ( 3.1) 176.6 ( 4.2)
Subtotal 1786.0 (40.2) 2160.7 (51.2)
Non-Saudis 2660.0 (59.8) 2059.8 (48.8)
Total 4446.0 100 4220.5 100

* projected
Source: Ministry of Planning (1985: 84), Fourth Development plan

(1985-1990), Saudi Arabia

feature of the Fourth Development Plan. During this plan, the
annual growth rates for the Saudi workforce were expected to be 3.8
per cent for males and 5.2 per cent for females. These figures are

considered encouraging.

The distribution of employment by economic activity in Saudi Arabia
is presented in Table 3-3. The inspection of the Table reveals that
the services sectors employed more manpower (52 per cent) than the
producing sectors (46.5 per cent) in 1985 and thié trend is expected

to continue up to 1990. At the industrial level, one can observe that
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all industries with the exception of construction, trade, real
estate, social services and public industry (government) expect a
growth in employment. The above five mentioned industries expect a
decline in employment. The construction as well as the trade
industries were expected to have a significant decline in employment
from 1985 up to 1990 resulting from the completion of the kingdom’s
infrastructure. As for the last three industries, a slight decline
in employment was to be experienced during the same period. The
manufacturing industry was the fifth largest employer and accounted
for 9.25 per cent of the total workforce in 1984-85. The same
industry was expected to be the fourth largest employer (12.6 per
cent) in terms of workforce between 1985 and 1990 indicating a

broadening of the manufacturing base in Saudi Arabia.

3.7 THE ECONOMIC CONTEXT

The economy of the kingdom of Saudi Arabia is: best described in
terms of éﬁsingle—commodity which is oil. Thus, the Saudi economy
is not well diversified. Since the discovery of oil in 1938, Saudi
Arabia has taken a higher and richer position among the o0il producing
countries. Currently, the kingdom is the second largest producer
of crude oil to the Soviet Union and possesses the world’s largest
reserves of crude oil (Johany et al., 1986; The Europa Year Book,
1988). By the end of 1987, ARAMCO (Arabian American 0il Company)
reported that the kingdom’s proven resérves of crude o0il amounted to
170 billion barrels. As a result of the new discoveries, these proven
reserves of crude oil were almost doubled by the end of 1989 to reach

315 billion barrels (ARAMCO, 1989). By the end of 1987, Saudi Arabia
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Table 3-3: Distribution of empléyment by economic activity in Saudi

Arabia (in thousands)

Economic activity 1985 (%) 1890% (%)
Producing sectors
Agriculture 617.4 (13.9) 663.0 (15.7)
Mining 5.1 (.115) 5.2 {(.123)
Manufacturing:
Non-Petrochemicals 411.4 (9.25) 531.2 (12.6)
Petrochemicals - (-) 7.0 (.166)
Utilities 147.4 (3.32) 147.4 (3.49)
Construction 885.9 (19.9) 580.9 (13.8)
Sub-total 2067.2 (46.5) 1934.7 (45.8)
Services sectors -
Trade 556.1 (12.5) 493.0 (11.7)
Transport 303.4 (6.82) 310.7 (7.36)
Real Estate 12.0 (.270) 10.5 (.249)
Finance 124.3 (2.80) 130.2 (3.08)
Community and

Social Services 848.8 (19.1) 829.1 (19.6)
Government** 469.1 (10.6) 446.3 (10.6)
Sub-total 2313.7 (52.0) 2219.8 (52.6)
Non-0il sectors 4380.9 (98.5) 4154.5 (98.4)
0il Sectors 65.1 (1.5) 66.0 (1.6)
Total 4446.0 100 4220.5 100
* projected
** Civilian workers
Source: Ministry of Planning (1985:86), Fourth Development Plan

(1985-1990), Saudi Arabia.
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had depleted 59.6 billion barrels or 35.1 per cent of the 1987's
reserves (ARAMCO, 1987) . If one assumes that the yearly oil
production will be around 1.64 billion barrels (based on a daily
average of 4.5 million barrels, the average production since 1985),
this indicates that, starting from 1988, Saudi petroleum reserves
will last fér over 150 years. This figure is higher than that

forecasted by Al-shuaibi’s study (1985).

In spite of this satisfactory future estimation, the government’s
dependence upon 0il could be a problem in the future. In
particular, the slump in oil prices from time to time has direct
impact on the country’s revenue and causes some panic. The Saudi
government has realised this problem, and has started to maximise the
domestic non-oil investment by converting o0il wealth into other forms
of productive investment in the non-0il sector. Manufacturing and
agriculture are notable examples of industries gradually contributing
to the total revenues. Financial figures have shown a gradual
decrease on the reliance of oil. Between 1974 and 1984, the
contribution from crude oil totalled to nearly 85 per cent of the
kingdom total revenues (The Europa Year Book, 1988), but by 1987 the
reliance on the o0il sector had been reduced to almost 70 per cent
(Saudi Arabian Monetary Agency, 1988). It is of interest to note,
that the o0il sector is not a significant source of employment in
spite of its huge contribution to the economy due to the continuous

nature of the process and the use of high technology (see Table 3-3).
Table 3-4 displays the distribution of the Gross Domestic Product
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(GDP) by economic activity at real rates (constant prices - 1970).
The Table shows the growth rate average during each of the first
three development plans as well as the growth rate during each of the
first three years of the Fourth Development Plan (See section 3.5).
From 1970 until the end of 1987 there were significant structural
changes in the Saudi economy. The oil sector, has shown significant
real growth during the First and Second Plans, then a fall (-14.5
per cent) in the Third Development Plan due to decline in oil demand
as a result of world recession which started in 1982 (The Europa Year
Book, 1988). The negative growth further continued in 1985 and 1987
but a positive high growth occurred in 1986 despite sharp decreases
in o0il prices ($9 per barrel). The non-oil sector, on the other hand,
has witnessed a positive growth rate in the three development plans
ranging from 6.2 to 14.8 per cent, and continue up to 1987 with the
exception of 1986. All the figures revealed that the non-oil sector

has increasingly offered more positive growth than the oil sector.

At thg sectorial level of the Saudi economy, the continued positive
growth of GDP in agriculture and manufacturing as envisaged
participators in the total revenues is noticeable. The growth rate
in the agriculture industry went from 3.6 per cent during the First
Deﬁelopment Plan (1970-1975) to 9.5 per cent during the Third
Development Plan (1980-1985), and then rose to 16.4 per cent by the
end of 1987 (see Table 3-4). This robust rise was ascribed to
encouragement from the government in the forms of interest-free
loans, free land, and subsidies besides the construction of dams to

conserve surface and underground water (Al-Shuaibi, 1985; Johany et
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Table 3-4: Distribution of GDP by economic activity at constant
prices (per cent) |
Activity I Plan II Plan III Plan 1985* 1986* 1987
0il sector 15.1 4.8 -14.5  ~18:9 40.3 -9.9
Non-oil sector. 10.1 14.8 6.2 0.7 -3.3 0.7
Government 20.1 14.6 2.8 -0.4 -2.5 0.5
Agriculture 3.6 6.9 9.5 18.0 15.0 16.4
Manufacturing 3.9 9.8 7.3 12.2 0.2 1.9
Refining 0.9 6.1 3.0 22.1 4.1 4.9
Other 10.8 15.4 11.7 5.5 -2.8 -0.5
Construction 21.4 15.8 -2.4 -16.9 -12.4 6.4
Elect./Water 3.4 21.9 ?1.2 6.9 5.5 5.8
Trans. & Comm. 0.7 19.3 7.1 -0.2 -2.7 -2.4
Trade 13.8 22.7 8.7 0.1 -3.8 -1.7
Finance 7.9 23.17 2.5 -8.8 -15.5 -4.0
Comm. & Social 7.1 10.6 4.4 13.7 -4.0 -4.1

*

Revised data

Source: Saudi Arabian Monetary Agency (1988:12), Annual Report,

Arabia.

Saudi
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al., 1986; Saudi Arabian Monetary Agency, 1988). Saudi Arabia is now
self-sufficient and an exporter in several agricultural products. The
country’s main agricultural products are wheat, dates, milk, eggs and
broiler chickens (Kurian, 1987; Saudi Arabian Monetary Agency, 1988).
In manufacturing, the growth rate went from 3.9 per cent during the
First Development Plan to 7.3 per cent during the Third Developmenﬁ
Plan, and then after a slight increase in 1986 it edged to 1.9 per
cent in 1987. Again, this growth is due to the government’s
encouragement with the aim of broadening the manufacturing base in

Saudi Arabia (see section 3.8).

The remaining industries, with the exception of the Electricity and
Water industry, have shown negative growth after the Third
Development Plan as a result of the completion of the infrastructure
in the kingdom. In fact, some of these industries notably the

construction industry have been reduced in their employment.

The structure of the Saudi economy in 1987 is depicted in Figure 3-1.

It should be noted that mineral resources are expected to participate
in the Saudi economy in the less far future. The kingdom of Saudi
Arabia has been endowed with vast material deposits (Montagu, 1987;
Saudi Arabian Monetary Agency, 1988). However, these mineral deposits
require transportation systems as well as high capital extraction
costs. Principal among these minerals are phosphates with 310 million
tons (announced in July 1986 to be the world’s largest deposits),

Bauxite, Iron ore, lead, zinc, silver, copper, gold and small amounts
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Figure 3-1 : Gross Domestic Product in 1987 (constant prices 1970)

of uranium. In addition, a coal field was discovered in the central
region in 1984. Other minerals such as gypsum, limestone, marble,
clay and sulphur are in production. These minerals are expected to

form a good base for the manufacturing sector.

Because the application of manufacturing strategy lends itself more
to the industrial sector, the next section will discuss

industrialisation in Saudi Arabia within the available data.

3.8 AN OVERVIEW OF THE INDUSTRIAL SECTORS
The industrial sectors (excluding o0il extraction) in Saudi Arabia

can be partitioned into three main sectors according to ownership.
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These are Petromin, SABIC, and the private manufacturing sector (see
Figure 3-2). The development of these manufacturing sectors is
almost entirely of recent origin and the expioitation of o0il reserves
has showg steady growth since 1960. The real boom in these sectors
started in 1974 when o0il prices jumped from $2.75 per barrel in 1973
to $10.84 per barrel (British Petroleum, 1989). The increase in o0il
prices allowed the government of Saudi Arabia to set up giant
industrial projects and offer incentives to encourage Saudi

businessmen and foreigners to invest in the manufacturing sectors.

In 1975, there were only 473 industrial plants in Saudi Arabia, but
the number rose to 1401 plants in 1980 and 2022 plants by 1986. This
indicates a compound growth rate of almost 20 per cent and 5.4 perk
cent respectively. As for the workforce in these plants, Table 3-5
shows that there were 38625 in 1975, 96023 in 1980 and 130494
workers by 1986, indicating a compound growth rate of 16.3 per cent
and 4.5 per cent respectively. The total capital invested in these
plants amounted to $2812.5 million in 1975, increased to $12242.5
million in 1980 and doubled that in 1986 as seen in Table 3-5.
This huge investment indicates a compound growth rate of almost 28

per cent and 10 per cent respectively.

These high growth rates came as a result of gigantic
Development Plans which involved an attractive industrial policy with
huge incentives. The industrial policy was established on the basis

of attainable manufacturing objectives.
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Figure 3-2 : Industrial Structure according to
ownership in Saudi Arabia

Table 3-5: Development of plants, workforce and capital in Saudi

Arabia
Category 1975 1980 1986
Number of plants 473 1401 2022
Workforce 38625 96023 130494
Capital Invested($) 2812.5 12242.5 24447.7

Source: Ministry of Industry and Electricity (1984:5), Industry and
Electricity Progress and Achievements, Saudi Arabia; Ministry of
Industry and Electricity (1986a:18, 23 &26), Industrial Statistical
Report, Saudi Arabia.
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3.8.1 Manufacturing Objectives And The Industrial Policy
The following two subsections are to review the manufacturing

objectives and the industrial policy in Saudi Arabia.

3.8.1.1 Manufacturing Objectives
The main objective of Saudi Arabia :is to diversify the economy. The

objectives for the manufacturing sector are to:

1. Increase the economy’s capacity to produce at competitive costs
with the widest range of products for domestic as well as for
export markets.

2. Exploit the substantial comparative advantages arising out of
low cost energy and raw materials from the hydrocarbon related
industry, minerals, agricultural and fishery resources.

3. Expand the kingdom’s access to modern technology.

4. Encourage a fuller utilisation of capacity in the manufacturing
sector.

5. Secure a regionally balanced development of industry.

6. Increase productivity by optimising plant capacity.

7. Reduce dependency on expatriate workers by national skill

creation, through the development of general ‘and technical
education and on-the-job training schemes for national workers.

8. Promote industrial interrelationship (Saudi Consulting House,
1986: 21).

3.8.1.2 Industrial Policy And Incentives

The industrial policy guidelines were first announced in 1974 to

attract the business community within and outside the Kingdom of

Saudi Arabia (Saudi Consulting House, 1986:22-29). These are:
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1. ... encourage and expand the manufacturing industries including
agricultural industries ...

2. ... the economy of the kingdom is based on competition among
private, commercial and industrial enterprises, ... businessmen ...
will enjoy the full support of the government during all stages of
the preparation, establishment and operation of industrial projects
which are beneficial to the kingdom. The government is also ready to
supplement the efforts of businessmen in the private sector by
establishing, financing and participating in the management of those
large industrial projects, requiring wide technical experience which
the private sector can not undertake alone. )

3. The government considers that competition which serves the
interests of local consumers is the best means of influencing
industry towards beneficial manufacturing and market-oriented
projects. ... However, the government will not permit harmful
foreign competition, such as dumping.

4. To ensure that businessmen who are ready to participate in the
industrial development of the kingdom are acquainted with the
information required for the identification, implementation and
successful operation of feasible projects, the government shall, from
time to time, familiarise them with such industrial and feasibility
studies and other useful information as may become available ...

5. In order to encourage businessmen to invest in projects of
prospective benefit to the national economy, the government is
prepared to offer encouragement and financial incentives to all
industrial sectors, ... these are:

(a) provision of loans (via Saudi Industrial Development Fund, to
be paid back in a maximum period of 15 years);

(b) exemption from customs duties of imported equipment and primary
materials;
(c) exemption from taxes on the profit share to the foreign

partners of the company as provided in the Foreign Capital
Investment Statute (i.e., ten years);

(d) preference given to local producers in government purchase;
(e) imposition of protective customs tariffs on competing imports;
(£) provision of accommodation in industrial cities (nominal fee

and discounts on utilities);
(9) granting of subsidies for training Saudi employees; and

(h) provision of assistance for the exportation of products.

99



6. ... adopting the principle of licensing industrial projects
which exceed a specified size of invested capital, employment
or production capacity ... (for organisation purposes and
security).

7. When the government establishes large and important industrial
projects on its own initiative, it will encourage as much
participation as possible from the private sector. In such
cases and in cases where the government participates in the
capital of private projects to supplement an investment from
the private sector, in respect of industries other than those
relating to national security, it is the policy of the
government to sell its share to the public in due course, if
this serves the public interest.

8. In implementing its industrial policy the government shall do
its utmost to avoid the imposition of quantitative restriction
or price control. The government shall not impose restrictions
except in cases where competition can not have an effective
role, as in the case of commodities which, by their nature, are
characterised by monopoly.

9. The government recognises the right of the business community
in the industrial field to select, utilise and manage the
economic resources, including industrial workers, in order to
raise the productivity of industry to its maximum.

10. The government welcomes foreign capital as well as foreign
expertise and participation in industrial development projects
on cooperation with Saudi businessmen. ... it will always

avoid imposing any restrictions on the entry and exit of money
to and from the kingdom and that it shall continue its policy
based on the respect of private ownership in the Islamic law.
11. The government shall provide public utilities and make any such
basic arrangements as are necessary for the setting up of
economically feasible industries.
3.8.2 Petromin
Petromin, established in 1962, controls the refinery of petroleum.
It is administered by the Ministry of Petroleum and Mineral Resources
and is wholly owned by the government. By 1986, there were six
refineries in the kingdom of Saudi Arabia: Jeddah Petroleum Refinery,

Petromin Refinery Riyadh, Petromin Refinery Yanbu, Petromin Mobil

Refinery, Petrolube and Lube o0il Refinery (General Petr