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Chapter 1

Globalisation and Its Impact on Manufacturing Industries

1.1 Introduction

Globalisation of economic activities has, directly or indirectly, affected virtually
everyone in the world today. This phenomenon has generated a considerable amount of
research interest in recent times in a wide range of related areas. The objective of this
chapter is to review the literature on economic giobalisation and its implications on the
manufacturing industries. It will also survey the strategic options available for and used

by these industries to face the challenges of globalisation.

Section 1.2 reviews the globalisation process. The economic globalisation has affected
the manufacturing organisations basically in two ways: intensifying pressures for
competitiveness and survival, and providing opportunities for expansion into global
markets. Different theories are available to explain the factors that make a company go
global. Various authors have written on strategies available for the companies to embark
on globalising their operations. The options available for organising production units in

a global manufacturing network are also studied.

Section 1.3 relates the effects of globalisation to three industries, viz. Steel, clothing and
machine tool, with the main emphasis on steel industry. Steel industry has undergone
major structural changes in the past two decades. The position of developed countries as
major steel producers has seriously been challenged by developing nations such as
China, South Korea, India and Brazil. Clothing industry is one of the first industries to

expand globally, and a vital industry for both developing and developed countries. The
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However, it is emphasised that all three of these conditions have to be satisfied for

international production to occur.

Fawcett [Fawcet 1993] has identified two different reasons for businesses to embark on
global manufacturing operations according to their objectives and has presented them in
the form two distinct strategies:
e Factor input strategy
This strategy aims at enhancing the competitive position of a firm in the
home market by taking the advantage of regional comparative advantages
in terms of the best mix of factor inputs (low costs and/or high quality).

e Host market strategy

The aim of this strategy is to enhance the firm’s access to foreign markets.

Whatever is the strategy the firm is adopting, according to Dunning’s eclectic paradigm,
they have to satisfy all three conditions for globalisation to occur. However, the exact
factor that gives the advantage in each criteria may differ, and as such different sets of
advantage factors could be defined according to the objective the firm expects to achieve

through globalisation.

Sheth and Eshghi [Sheth 89] described four major factors that have influenced the
globalisation of manufacturing operations : cost competitiveness, competitive markets,

government policy and improved manufacturing processes.

As discussed in Section 1.2.1, cost competitiveness and competitive markets are the two
major factors that influenced global operations. Newly developing nations such as South
Korea and Taiwan which were looking for investment capital and new technologies

offered attractive incentives for these companies to locate their manufacturing facilities



in their countries. In some cases, locating manufacturing plants in a host country enables

a company to circumvent possible market entry barriers.

The other major force encouraging global manufacturing operations is improved
manufacturing processes. New technologies have encouraged distributed manufacturing
by lowering capacity thresholds for scale economy in operations. The breakthrough

advancements in the information technology, transportation and communications also

contributed in this respect.

Figure 1.1 summarises the view of [Sheth 89] on the factors that contributed towards

global manufacturing operations.

Competitiveness

P i

preryorn T
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B Global
Manufacturing N
Processes .% ME’L".':.Z':?: °

P TP VSV

Government
Policy

b e i N

Competitive
Markets
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N intm g
[ A

CTRNTSERD

Figure 1.1: Factors contributed towards globalisation of manufacturing operations.
Source: [Sheth 89]

1.2.3 Contingency and Systems Theories in Globalisation
Looking from an academic point of view, Fawcett [Fawcett 92] attempted to describe
the manufacturing globalisation process according to the contingency and system

theories.

The contingency theory generally discussed in the management literature states that
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Globally concentrated production

All production occurs at a single location and products are exported to world
markets. It is the strategy used by Japanese manufacturers initially to reach a
global market. However, [Cohen 89] point out that despite having the
advantages of economies of scale and economies of scope, higher distribution

costs could be a disadvantage.

Host-market production

Each production unit produces a wide range of products and services for the
national market in which it operates, with no cross-border sales. Income levels
of the host countries, the structure of demand and consumer tastes, cost related
advantages and government barriers to market entry are the criteria to consider
in setting-up host market plants. Even though the developments in technology
has reduced the necessity to adopt host market production on cost terms, it
continues to be popular among firms due to the necessity to be closer to the

markets and overcome both tariff and non-tariff barriers to entry into a market.

Product-specialisation for a global or regional market

Each production unit specialises in proéucing one product which it supplies for
sale throughout a regional market. This strategy has become popular over the
last few decades with the development of special economic alliances such as
the European Union and NAFTA. Cost-efficiency and quality performance will
be the key elements in the successful implementation of this strategy. It
provides a close link between manufacturing and marketing , and enhances

customer service.

10
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The development of the above type of globally dispersed vertically integrated
production strategies, known as international intra-firm sourcing has been pioneered by
US electronics manufacturers by setting up assembly plants in the Far East and Mexico.
Availability of cheap labour at virtually the same productivity levels as in the home
countries has been the prime factor for this development. Firms operating such networks
used to retain the product design and capital intensive activities in developed countries
while transferring labour intensive operations to those countries with low wage rates.
This low wage advantage, however, cannot be retained at the same level in the long
term. The inflow of overseas investment would stimulate development in these regions.
The resultant increases in education levels and the quality of life, in turn, would lead to
increases in wage levels, thus reducing the advantages for the overseas firms. As such,
this is an ongoing process where firms continue to seek locations with these
advantages. The recent surge in moving operations to countries such as Vietnam and
Kenya is a good testimony for this process. This is also consistent with Dunning’s
eclectic paradigm where firms seek to have location-specific advantages when they have

ownership-specific and internalisation-specific advantages.

However, Dicken cautions that the selection of location is not a simple decision to
make. The mere difference of labour rates in different countries, one of the major
reasons for companies to locate plants overseas -specially in the developing countries, is
not the only factor to look at. In some instances, the geographical proximity to the home

country would be an overriding factor of importance.

It was evident through the analysis of the literature that much emphasis has been
placed on the importance of organising the production units in the optimum way to reap

the maximum benefits of globalisation. The availability of theories and frameworks for

13
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Country 1980 1997 %
change
China 37.1 107.9 191
Japan 111.4 104.5 -6
United States 101.4 96.7 -5
Russia n.a 46.9 -
Germany 43.8 45.0 3
South Korea 8.5 42.6 401
Brazil 15.3 26.2 71
Italy 26.5 25.8 -3
Ukraine n.a. 25.2 -
India 9.5 23.7 149
France 23.2 19.8 -15
United Kingdom 11.2 18.5 65
Taiwan 34 16.0 371
Canada 15.9 15.6 -2
Mexico 7.1 14.3 101

n.a = not available
Table 1.1 : 15 major steel producing countries in 1997
(Production in million tonnes)

Source: [UK Steel 97]
The development of the steel industry in China in the last two decades has been
phenomenal. An ambitious investment programme with the aim of reaching a
production level of 100 million tonnes by the year 2000 has achieved its target well in
advance. Their rapid growth can only be compared with that of the Japanese steel

industry in the 1960s [Hogan 94]. The other countries with a notable increases in their

production are India and Brazil.

Steel industries in the developed world had excess capacity during the second half of the
1970s and early 1980s. In UK, the situation was so acute that the effective capacity was
2.3 times greater than the production, the result of an ambitious investment programme.

[Evans 96].
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1.3.2 Demand for Steel
The demand for steel in the developed countries has stagnated over the past 20 years
[Fitzgerald 95]. At the same time, there has been a tremendous increase in demand in

the developing countries, particularly in the Asia Pacific region (Table 1.2).

Region 1980 1997 % change
EU 88* 129° | 46.6
USA 90 113 25.5
Japan 68 82 20.6
South East Asia 30 163° | 443.3

a=9 countries; b=15 countries; c=China, Taiwan and South Korea only

Table 1.2: Major steel consumers in 1997 (in million tonnes)
Source: [IIST 98]

Still there is immense scope for growth in demand in the developing countries. The
rapid growth in infrastructure development taking place in the developing countries has
increased the demand for steels, especially for long products. The current economic
crisis in Asia has scaled down the development activities in the region leading to a
predicted 7.6% drop in steel consumption in 1998. It is expected, however, that this

region would regain its momentum and remain as a growth market.

The per capita steel consumption in the developing countries is far below that of
developed countries [IISI 98]. For example, per capita steel consumption in China is 82

kg against the European Union average of 230 kg (Table 1.3). World average is 113 kg.

Country Per capita steel
consumption (kg)
South Korea 832
Japan 673
Germany 498
USA 428
Brazil 91
China 82
India 29

Table 1.3: Per capita steel consumption in
selected countries
Source: [Worldsteel 98]
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production volumes of the top ten machine tool producing countries in 1996 are listed in

Table 1.4.
Country Production
($ millions)
Japan 9,199.9
Germany 7808.1
United States 4914.6
Italy 3,757.3
Switzerland 2,119.3
Taiwan 1,800.6
China 1,790.0
United Kingdom | 1,283.7
South Korea 1,190.9
France 889.4

Table 1.4 : World machine tool production - 1996
Newly industrialising nations such as China, Taiwan and South Korea account for a
major share of the world machine tool production today. There had been a tremendous
growth in the industry in these countries in the last two decades. With their low cost
labour advantage, countries such as China are entering the export markets of developed
countries. However, there is a need for the development of quality of these machines,
especially with regard to precision. China is still a major importer of high end machine
tools and the demand is expected to grow further with the development of other

industries such as the automobiles industry.

1.4 Steel-making

If the complete value chain in steel-making is considered, it should start with the
upstream activities of mining of coal, iron-ore and limestone. These three are the basic
and widely used raw materials in making hot iron, a major input for some steel-making
furnaces. However, this study concentrates only on the steel-making component of this

process. That is from the melting of to the making of final mill products (Fig. 1.5).
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Fig. 1.6: The steel-making process

1.4.1 Melting

Currently there are three types of technologies used for steel melting: Basic Oxygen
Furnace (BOF), Electric Arc Furnace (EAF) and the Open Hearth Furnace (OHF). On a
world-wide basis, the current usage of the OHF is less than 6.8 % compared with 60.3%
of BOF and 32.9 % of EAF {ISSB 97]. It is considered that OHF technology is
becoming increasingly obsolete and will be phased out by the turn of the century. The:
use of Electric Arc Furnace is expected to increase further. Consequently, this study

focuses on steel-making using the Basic Oxygen and Electric Arc processes.

e Basic Oxygen Furnace

This commonly used furnace is capable of producing large volumes of high quality
steels with relatively low operating cost compared to other techniques. However, these
furnaces require high capital investments compared to EAF. The metallic charge for the
conventional BOF mainly consists of molten pig iron , which is the output of the blast

furnace, and scrap. This metallic charge is refined into steel by blowing high-purity
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¢ Roughing

Roughing mill converts the preheated slab into a transfer bar.

e Finishing

Finishing mill converts the transfer bar or continuously cast thin slab into strip. Shear,
located in front of the finishing mill, cut both the head and tail ends of the transfer bar
prior to their entry into the mill.

With the development of new technologies in continuous casting, there is scope for the
elimination of some of the intermediate processes as shown in Figure 1.6. However,
those new technologies are still gaining popularity and most of the processes described

above are still widely in use.

Steelmaking unit

Molten steel

Ingot casting | Continuous casting

Ingot I Slab caster I

Slabbing mill

Slab «<

Reheat fumace

Roughing mill

| Thin-slab caster l

A

Transfer bar or
thin slab

Finishing mill

Hot rolled strip or
cast strip -

Cold rolling mill

Cold rolled strip

A

Fig. 1.7: New developments in casting leading to reductions in rolling
Adapted from: [Materials 90]
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¢ Cold rolling and customising

Cold rolled strip or coil products are manufactured in a cold rolling mill using a
repeated sequence of annealing, pickling and rolling operations. Hot rolled strip/coil is
used as input for this process. Special processes such as bright annealing are applied to

meet specific requirements.

1.5 Thesis Overview
The aim of this thesis is to present a structured methodology for companies engaged in

global manufacturing operations to evaluate their manufacturing capabilities.

Chapter 2 reviews the literature on competitiveness and performance measurement.
Different models available on building competitiveness are studied with emphasis on
their relevance to global manufacturing strategies. Performance measures are reviewed

as a means of evaluating competitiveness.

Chapter 3 introduces a conceptual model termed as Manufacturing Capabilities Model
that can be used to measure, compare and project manufacturing performances of a
company when it supplies to a particular market using products manufactured in

different locations. This chapter presents the model framework and elaborates on model

parameters.

Chapter 4 presents the capability evaluation technique. The selected technique, Analytic
Hierarchy Process (AHP) is studied in detail to assess the appropriateness of the
technique in relation to the requirements of the Manufacturing Capabilities Model.
Evaluation methodology is demonstrated using an example. |

Chapter 5 describes the implementation of the model based on the requirements of the

steel industry. It identifies the performance measures specific to the steel-making
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