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GENERAL SUMMARY

Since the 1950s the Metals & Engineering sector has played the leading role
in Ireland’s industrial development. It has grown a good deal faster than the
rest of manufacturing so thatits share of both manufacturing employmentand
output doubled from about 15 per centin 1960 to over 30 per cent by the mid-
1980s. By now Metals & Engineering, which is also referred to simply as the
“engineering” industry in this paper, is Ireland's largest industrial sector. It
includes a wide range of activities, such as the manufacture of metals, simple
metal articles, productive machinery and equipment, electronic and electrical
goods, medical and scientificinstruments, motor vehicles and other means of
transport such as railway equipment. In more advanced economies, such as
other EEC countries or the USA, these industries make up an even larger
proportion ol manufacturing than in Ireland, typically accountng for close to
half of all manufacturing employment, so that despite the growth of Metals &
Engineering in Ireland since the 1950s, itis saill of relatively small proportions
here by internauonal standards.

The general aim of this paper is 1o review the past developmentand present
strengths and weaknesses of the Irish engineering industry and, having done
50, to make some suggestions about the types of industry which might be most
suitable for development in the future and the type of policy measures which
would be required to make significant furcher progress. Section I of the paper
describes the international and historical context within which Irish
engineering has developed, and Section 11 reviews the performance and
structure of the industry in [reland, distinguishing between Irish indigenous
and foreign-owned multinational firms. Section 11! then goes on to discuss
strategies and policies for future development, including some discussion of
what types of industries would be the most appropriate targets for
development by indigenous firms under a more selective industrial policy.

Evolution of the International Engineering Industry

The Irish engineering industry, like any industry here, has naturally been
shaped to a considerable degree by developments elsewhere. Competition
from abroad, foreign technological developments and the growth of
mulunational companies, for example, have all contributed substandally to
forming the type of industry we have or do not have today. Hence it is worth
examining the partern of development and presentindustrial structures in the
advanced countries in trying to understand how the Irish industry emerged as
it did and to gain an appreciation of its future prospects.

Animportant feature of the development of most engineering industries in
advanced economies is that they have tended to grow up in large concentrated
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industrial centres, initially at least. This is because there were advantages in
having close contacts between customers, suppliers and related industries,
and because it was easiest for new industries to emerge in locations which
already had relatively large concentrations of engineers, technicians and
skilled manual workers. Consequently, the areas which first succeeded in
developing particular branches of engineering often continued to be the major
centres of the industries concerned, and of new related industries as well, for
long periods of time. Regions or countries which made a slower start on a
smaller scale in developing the industries concerned found it difficult,
therefore, to make significant progress when faced with competition from the
larger advanced industrial centres which had the advantages {called “external
economies’’} accruing from concentrations of companies and specialised skills
and technologies.

Relatively late-industrialising regions or countries have also faced other
difficulties arising from the competitive strengths of earlier established firms
in more advanced industrial areas. For example, in some industries large
established [irms have advantages over small firms or newcomers arising from
economies of scale, and if companies have to operate on a very large scale to be
competitive it can be very difficult or impossible for new firms to raise the
capital required to break into the industries concerned. In some industries,
too, advanced technological capabilities are required and itis difficult for new
firms in less-developed areas to catch up with the longer established firms.
And in some industries there are significant learning or experience
economies, which means that production costs decline and quality improves
as engineers, technicians and skilled manual workers accumulate practical on-
the-job experience. This effect also gives competitive advantages to the
established experienced producers as compared with newcomers and hence it
poses adeterrent or barrier to development of new producers in the industries
concerned in less-developed areas.

Entry Barriers in Individual Sectors
Factors such as these are termed entry barriers or barriers to entry, and they
can make it difficult to achieve development of indigenous firms in quite a
number of industries in a late-industrialising country such as Ireland. On the
other hand, atracting investment from abroad by large mulunational
companies can provide at least a partial substitute for indigenous development
in some cases. An examination of the international Metals & Engineering
industry indicates that the main entry barriers and development opportunities
in the principal sectors within it are as follows:
— The internatonal Metals indusury tends to be highly concentrated in very
large firms, suggesting that there are significant entry barriers for
indigenous firms in late-developing countries arising from economies of
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scale and capital requirements. Since there is not a great deal of mobile
muitinational investment in the Metals industry, ene would not expect to
find very much foreign investment in Ireland in this sector.

— In contrast, the Metal Articles secror, even in advanced economies, is mostly
fragmented among relatively small-scale firms, and they do not usually
require particularly strong technological capabilities or a high level of skills.
In general, entry barriers in this scctor are consequently noc very
significant, so that one could expect fairly extensive development of this
industry by Irish indigenous firms, but again there is not very much mobile
international investment in this secror,

— The main enuwy barriers in Mechanical Engineering arise from learning
economies since high skill levels are required, and from the advantages of
external economies in swong established centres of the industry. These
factors would impede indigenous development in Ireland and mobile
international investment is also somewhat himited.

— In most of Office & Dala Processing Machinery, substantial barriers to entry
arise from both economies of scale and advanced technological require-
ments, which would tend o limit Irish indigenous development. But there
has been agood deal of mobile internatonal investmentin this sector, since
many of the companies are large and have been expanding rapidly, and this
has presented opportunities to atract foreign firms o Ireland,

— Much the same is true of most of Electrical Engineering, except that the
technological requirements are not quite so demanding in most of that
SeCtor.

— There are major entry barriers in most of the Motor Vehicles industry, arising
particularly from cconomies of scale and capital requirements, so that one
would not expect significant indigenous development here,

— For various reasons, the same holds true of most of the Other Means of
Transport industries, namely shipbuilding, acrospace and railway equipment.
However, there have been some opportunities to attract mobile inter-
national investment in these industries, particularly in the manufacture of
COMponents.

— Finally, in Instrument Engineering the main sources of barriers to entry are
technological requirements and the advantages of external economies in
strong centres of the industry. Bue signilicant opportunities from mobile
internadonal investment have been available in this sector,

In conclusion, there are quite widespread and substantial entry barriers in
most engineering sectors, except Metal Articles, which would impede their
development by Irish indigenous firms. At the same time, there have been
opportunities to atract investment by foreign firms, especially in Office &
Data Processing Machinery, Electrical and Instrument Engineering.
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The Growth of Engineering Industries in Ireland

In view of the various barriers to development for a reladvely late-
industrialising country, there was linle progress in developing engineering
induswies in Ireland during the nineteenth century, except in the north-east,
and the first phase of significant development after Independence followed
theintroduction of protection againstimports in the early 1930s. Employment
in the sector roughly doubled between 1931 and 1951, which was similar to the
experience of the rest of manufacturing. Butthis growth by means of protected
import-substitution for the domestic market was halted during the 1950s and
when significant expansion began again after 1958 it was due largely to an
unprecedented development of exports, coming mainly from new foreign-
owned firms, as a result of the adoption of more outward-looking policies.

In the new phase of export-oriented growth, engineering became the most
important growth sector with a consistently greater rate of expansion than the
rest of manufacturing. By 1982, the sector was employing 66,000 people as
'compared with 24,000 in 1960, and more than two-thirds of its output is now
exported compared with only 12 per cent in 1960. The fastest growing sub-
sectors since the early 1970s have been the high-technology Office & Data
Processing Machinery and Instrument Engineering industries, while Metal
Articles, Mechanical Engineering and Electrical Engineering have grown at
about the average rate for Metals & Enginecring as a whole. At the same time
Metals, Motor Vehicles and Other Means of Transport have lagged behind
noticeably and have experienced declines in employment since 1973.

Irish Indigenous Engineering Industries

When a distinction is made between Irish indigenous and foreign-owned
firms, it is clear that most of the growth in engineering since the 1950s, as in
industry in general, was due to the establishment of foreign muldnational
firms, which are notconstrained by entry barriers, while the indigenous sector
which does face this problem grew more slowly. And there was a substantial
degree of continuity with historical experience in the performance of
indigenous companics, in the sense that they have not proved very strong in
competing internationally.

In the home market, competing imports began to win increasing market
shares from Irish companies as soon as the reduction of tariff barriers began in
1966, and this trend of growing import penetration continued right through to
the mid-1980s. At the same time, there was litde or no compensating increase
in shares of export markets held by indigenous firms. Nevertheless, despite
thedifficulties in successfully meeting international competition, and a weaker
record in this respect in engineering than in other sectors, indigenous engine-
ering did have a fairly substantial increase in employment until reaching a
peakin the carly 1980s, although this was followed by adecline in recent years.
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This is explained by the fact that there was particularly strong growth in
domestic demand for the products of indigenous engineering in the 1970s
and, similarly, the fall in employment in the 1980s has been a reflection of
weaker demand. In a context of low export-orientation and rising import
penetration, strong domestc demand has been a necessary condition for
growth in indigenous engincering.

Along with these trends, there has been a very marked change in the size
structure of indigenous engineering since the early 1970s, with larger firms
generally declining subsiantially while the proportion of employment in small
firms increased. This can be explained by the fact that the larger companies
which existed in the early 1970s were generally in industries characterised by
significanteconomies of scale, and although they were large by Irish standards
they could not compete successfully against even larger firms abroad as the
trade barriers were dismantled. Small firms, on the other hand, are mostly in
industries in which a large scale is of no great advantage so that they generally
sell to limited local markets. Such industries, thereflore, usually do not face
very strong competition from abroad, but neither do they export much and so
they are constrained by domestic demand.

Perhaps the most positive leature of the record of indigenous engineering
has been the high rate of start-ups of new companies, even though they have
nearly all remained small. In fact, the number of Irish companies in the sector
doubled between 1973 and 1982, although this did not result in comparable
employment growth due to the decline of existing large firms. It seems that
Irish enterprises have been getting into the available small-scale niches at quite
arapid rate, suggesting that there is a spiric of active entrepreneurship and an
ability to take advantage of the more obvious and accessible opportunities. But
the major gap in the indigenous industry’s development is the scarcity of
larger-scale, high-technology or highly skilled activities, in which enury
barriers are significant. Since these account for a major proportion of the
engineering industry internationally, the Irish indigenous sector’s develop-
mént will inevitably remain rather stunted unless more of these types of
acuvity can be established.

One reflection of this problem is the very unusual sectoral composition of
indigenous engineering, in which about half ol employmentis now accounted
for by the Metal Articles sub-sector while the other seven main sub-sectors are
very underdeveloped by comparison with other EEC countries. This can be
explained by the fact that there are not very significant barriers to entry in
Metal Articles and it is mainly composed of small firms even in advanced
economies, whereas the other sub-sectors are characterised by substantial
entry barriers of one sort or another.

Foreign-Owned Multinational Industries
Since the late 1950s, foreign-owned multinational companies have
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established many new enterprises in Ireland, mostly in the type of relatively
high-technology and/or large-scale industrics in which indigenous firms are
weakest. By 1985, foreign-owned companies employed 37,000 people in
Metals & Engineering, or 59 per cent of total employmentin the industry, and
they accounted for an even larger proportion of the sector’s output and the vast
majority of its exports. They are mainly concentrated in Electrical Engineering,
Office & Dara Processing Machinery and Instrument Engineering, with fairly
substantial activity also in Mechanical Engineering and Motor Vehicles.
Whereas barriers to entry have impeded indigenous development in such
modern large-scale industries, the multinationals have acted as something of a
substitute in at least partially filling this gap in the country’s industrialisation,
although it is doubtful whether they could ever be an adequate substitute.

Although Electrical Engineering, Office & Data Processing Machinery and
Instrument Engineering may be counted among the high-technology
industries in countries like the USA, it is also true that foreign investment in
Third World countries is disproportionately concentrated in these industries
since itis often possible for firms to separate outlow-technology processes and
locate them in a less-developed area. Thus the growth of these industries in
treland would not in itself necessarily be evidence of the development of
genuinely high-technology activities here. In practice, skill levels in the Irish
clectronics indusury (which includes most of Office & Data Processing
Machinery and part of Electrical Engineering) are substantially greater than in
Far Eastern newly-industrialising countries such as Singapore, but significantdy
lower than in advanced economies such as the USA or UK. And Research &
Development activity, which is a key function for the industry, is far more
limited in Ireland than in advanced economies and even a liule below South
Korea.

Skill levels in these industries have been increasing in Ireland, but this has
been a rather slow process, and much the same can be said about linkages with
the rest of the economy, which are still rather less than in other sectors. For
these reasons rates of pay and secondary spin-off benefits contributing to
further growth are less than one would expect from successful indigenous
development of the same industries. For there is more limited development
than in advanced industrial centres of the technical knowledge, skills and
concentrations of sub-suppliers which could generate continuing self-
sustained growth and diversification.

There has been a general pattern whereby employment in foreign firms
tends to go into decline some time after theirestablishmentin Ireland, and this
means that overall employment growth has generally depended on additional
first-time investment by new arrivals. But there are signs that new investment
has become more difficult to atcract since the early 1980s, so that employment
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in foreign-owned engineering declined after 1983. Similar trends occurred in
other sectors too, and consequently it has become difficult to sustain the
momentum of growth in foreign-owned industry which prevailed in the 1970s
and carly 1980s. In this context, no doubt correctly, the emphasis in indusurial
policy is now supposed to be shifting more to developing Trish indigenous
industries, without ruling out new foreign investment.

An Approach to Future Development

The policy section of this paper discusses future development strategy for the
engineering industry in the context of the change of emphasis in policy
towards greater concentration on indigenous development. Thus it focuses
primarily on the issues of how, and in what types of industry could indigenous
development be most readily achieved, with foreign firms seen as playing a
useful complementary role.

To date, indigenous firms have succeeded mainly in small-scale industries
which are easily entered, but this alone is not and cannot be sufficient. The key
issue now is to aim to build up stronger and larger Irish companies in some of
the industries which are more difficult 1o develop. In the older industrial
countries the growth of such industries came about, to a great extent, in an
unconscious and unplanned manner. But some of the most successful late-
industrialising countries, such as Japan or South Korea, have feltitnecessaryto
implement quite specific plans to move progressively into selected more
advanced industries in which they were initially weak or absent. Ireland, like
them, is faced with the problem of having to overcome entry barriers for late
developers, soitwould also be appropriate for us to select particular industries
in which to concentrate a major development effort sufficient 1o overcome the
initial obstacles.

As well as selecting target industries for development, it would also be
necessary for the state to adopt a more “active” approach, taking the initiative
in ensuring that significant investments actually go into the industries
concerned, rather than awaiting initiatives from companies which are likely to
be deterred by the obstacles. Again, such an active approach has characterised
the policies of some of the most successful late-developing countries since the
state can mobilise or co-ordinate greater resources than individual companies
and can adopt a longer term perspective.

Potential Target Industries

. There are a number of different criteria which need to be taken into account
in considering which industries would make promising targets for develop-
ment by Irish companies. First, we would want to rule out the very large-scale
activities which are dominated by giant firms. Second, the most capital-
intensive industries should be regarded as unawractive since it would be
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desirable to maximise employment creation for a given investment. Third, we
would need to avoid industries in which the low wages of less-developed
countries give them a distinct advantage. Fourth, it would be preferable o
develop industries enjoying strong growth in demand. Fifth, it would often be
important not just to think in terms of individual industries in isolation, but to
select groups ol industries which use similar or related skills and technologies,
or which may be purchasers of each other’s products, so as to develop strong
integrated industrial structures with a potential for continuing growth and
diversification. And finally, we would ideally want to select industries for
which we already have existing relevant indigenous capabilities, so as to apply
our existing strengths to exploiting relatively promising openings in the
international scene.

Applying these criteria, some of the major industries which appear to be
least suitable for development by indigenous firms are cars, ships, aircraft,
computers, aluminium and motor-cycles, for example, except for small
specialised niches within these industries. Of the major engineering sub-
sectors, the two which look most suitable targets for development of
substantial integrated structures are mechanical and instrument engineering.
Suitable products in these sectors include agricultural machinery (but not
tractors or combine harvesters), process plants, e.g., for the food industry,
mechanical handling equipment, precision toolmaking, medical instruments
and equipment, and measuring and checking instruments. Outside mechani-
cal and instrument engineering, other relatively suitable types of products
include bicycles, boats, special-purpose vehicles, the smaller household
electrical appliances, precision castings and forgings, and speciatised
applications or systems in electronics.

Policy Implementation

The state could play a more active role in developing substantial projects in
selected targetindustries in anumber of different ways. In some cases the best
way might be to assemble and give financial backing to a consortium of
companies which together have the necessary experience and skills required
foraparticular project. Or it might be more suitable to give special backing to a
single strong enterprise, whether private or state-owned, 1o undertake direct
state investment through the National Development Corporation, or to back
jointventures between foreign-owned and indigenous companies. The choice
between the different methods depends a good deal on where one can find the
necessary managerial competence and experience or the necessary labour
skills for the industry concerned.

To undertake a full assessment of the options and 10 push ahead with the
implementation of this approach, there would be a need for some sort of
expert group or task force, combining people with a variety of experience in
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areas such as business management and corporate sirategy, technology
development and acquisition, and marketing. Such a iask force, including
people from commercial enterprises and the development agencies, could be
organised by the Department of Industry and Commerce or the IDA, for
example, butit would need a degree of autonomy. Animportant step for this
task force would be to identily the more successful Irish companies and to ask
them what possibilities they see for major expansions or diversifications which
are beyond their capabilities with their present resources but could become
viable propositions, given sufficientfocused support to help them through the
early stages until a fully competitive stature is attained.

Based on these consultations, together with its own assessment of
opporwnities apparentin the international economy, the task force could then
decide on a number of targetindustries for development. The next step would
be to enlista company or consortium to underiake a major investment project
in each area selected, leaving the detailed selection of products, processes and
markets to the enterprises concerned. It would also be necessary to arrange an
appropriate linancial package, involving enough state backing to get cach
projectoff the ground and enough commitment by the enterprises involved to
ensure that they have a responsible and determined approach. If it were
possible o start up, say, from six to nine substantial selected projects each
year, with a combined potental to employ 6,000 to 10,000 people on
reaching the eventual target size five to ten years later, we could begin 1o make
significant inroads on what would otherwise be a major long-term
unemployment problem. Of course, suitable projects might be found in other
sectors besides engineering, but engineering looks like one of the main areas
offering potendal for indusurial expansion.

To minimise the risks involved, it should be possible — particularly in
engineering — 1o develop large projects in phases, taking one step at a time.
Forexample, one mighLaim to develop eventually alarge company producing
many different types of bicycles and making virtually all of the component
parts. But this could begin with production of just one or two models and only
those components which can be produced efficienty on a small scale, while
other components could be bought in. Then the range of models could be
gradually widened and the introduction of more component production
could be phased in as the scale of operation grows.

There would siill be financial risks with this approach, of course, bur they
have 10 be set against the risks of continuing with policies as they are,
particularly when one considers the continuously declining rend in industrial
employment since 1980. While there will inevitably be caution abow any
major new policy departure, it is also inevitable that major new departures
have 10 be contemplated il we want resules which differ quite radically from
PEIS[ expericnce.




Chapter 1
INTRODUCTION

Since the 1950s the Metals & Engineering sector has played the leading role
in Ireland’s induscrial development, It has grown faster than the rest of manu-
facturing so that its share of both manufacturing output and employment
more than doubled from abourt 15 per centin 1960 to over 30 per cent in the
mid-1980s. By now Metals & Engineering is Ireland’s largest industrial sector,
employing more people than Food, Drink and Tobacco combined, and many
hopes for future growth seem to be focused on this sector. Yet engineering
industries often tend to have a rather low profile with the general public since
much of their output consists of materials, machinery and equipment for use
in further production rather than the consumer products used in daily life.
The low profile of these industrics is deceptive, however, since not only is
Metals & Engincering Ireland’s largest industry but in more advanced
economies it typically accounts for an even larger proportion of manufactur-
ing. For this reason, it is worthy of particular attention.

The scope of the “engineering industry” is commonly defined in different
ways by different people, depending on their purpose. In this paper, the terms
“Metals & Engineering” and “Engineering” are used interchangeably in
referring to a broad group of industries. Figure 1 outlines the structure of this
group, showing how its component parts relate to each other. First, the
producers of steel and other metals provide the principal material inputs. At
the next stage, “sub-supplicrs” form metal into components such as castings
(from foundries) or forgings, or they heat-treat and surface coat metals or
components. The output of sub-suppliers can go to make sub-assemblies such
as motors, pumps or gears, or it can go direct to producers of machinery,
vehicles, etc., or it can go to fabrication of simple metal structures and articles
which are then mostly sold to customers outside the engincering industry. The
final stages of the industry include mechanical engineering (which produces
plant and machinery), electrical, electronic and instrument engineering, and
production of motor vehicles and other means of transport such as ships,
aircraft and railway equipment. Most of the products concerned here are
capital goods — meaning productive machinery and equipment for use in
industry, agriculture and services — but there are also some important
consumer products such as household electrical appliances, consumer
electronic goods and cars.
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12 THE IRISH ENGINEERING INDUSTRY

All of these industries come under the heading “Metals & Engineering” in
the NACE industrial classification system used by EEC countries (NACE
codes 22 and 31 to $7), and Appendix 1 gives a detailed listing of the NACE
classes concerned. Table 1.1 shows the percentage of total manufacturing
employment accounted for by Metals & Engineering in the other EEC econo-
mies as compared with Ireland. Inall the other countries, the sector accounted
for about 40 per cent or more of manufacturing employment in 1983 and 49

Table 1.1: Percentage Share of Metals & Enginecering in Manufacturing Emplayment,
EEC Countries 198

Germany 54.7
United Kingdom 51.9
France 49.2
Belgium 4387
Netherlands 40.4
laly 399
Denmark 39.5
Ireland 29.9

EEC 19.2

Source: Eurostat, Employment and Unewployment (1985), Tables [11/1 and 111/2, except for Belgian data taken
from Eurostat, Regions Statistical Yearbook, {1986), Table VL.1.

per cent in the EEC as a whole, making it by far the largest of the ten major
sectors distinguished in the NACE classification system. In Ireland, it em-
ployed over 60,000 people, which was 30 per cent of total manufacturing
employment — a substantially smaller proportion than in the other EEC
countries. Itis not only in these countries, but in every industrialised market
economy with a higher GNP per capita than Iretand, thatengineering is of con-
siderably greater importance than in this country. In the USA, for example,
metals and engineering industries (classified slightly differently) accounted for
45 per cent of manufacturing employment in 1977. It does not necessarily
follow from these figures, of course, that Ireland must develop a stronger
engineering sector in order to achieve further economic development. Butin
view of the great importance of engineering in manufacturing industry in
more advanced economies, and in view of the high levels of value-added
attainable in many branches of the sector, this clearly is a major area which
cannot be overlooked in seeking ways to generate new employment oppor-
tunities and higher levels of income in Ireland.

The general aim of this paper is to review the past development and present
strengths and weaknesses of the Irish engincering industry and, having done
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50, to make some suggestions about the types of industry in which Ireland’s
comparative advantage might be mostreadily developed further in the future.
For this purpose, the paper is divided into three main sections. Section I,
comprised of Chapters 2 and 3, describes the international and historical
context within which Irish engineering has developed. Tt briefly outlines the
process of development and structural change in engineering in advanced
industrial countries, and the different characteristics of the main sectors, e.g.
large/small scale, high/low technology and the extent of reliance on skilled
labour. These characteristics reflect the different requirements for competi-
tive success in differentindustries and they play an important part in explaining
why Irish engineering has developed relatively well in some industries and is at
a comparative disadvantage in others. Although there are also other macro-
economic factors which affect Irish industrial developmentin general — such
as wage costs, macroeconomic policy, taxes or the strength of the spirit of
enterprise — the focus of this paper is on the industry-specific structural
factors which can explain why some industries are better developed than
others in the same general environment.

Section 11, comprised of Chapters 4, 5 and 6, reviews the performance and
structure of Irish engineering and attempts to explain its strengths and weak-
nesses (or comparative advantage and disadvantage) in terms of the competitive
constraints and opportunities created by the structure of the various industries
internationally, as outlined in Section I. In doing this, Irish indigenous industry
is treated separately, in Chapter 5, from foreign-owned multinational indus-
tries, in Chapter 6, since itis only in this way thatone can explain the pattern of
development of Irish engineering as a whole and thereby understand the
constraints and opportunitics which influence its evolution. For the factors
which influence the development of indigenous and multinational industries
in Ireland differ considerably.

Section 111, comprised of the remaining chapters, then goes on to discuss
strategies and policies for future development. The general approach here
builds on Sections I and 11 which establish that Irish engineering is relatively
well developed in industries with particular types of structural characteristics
in advanced competing countries, but is largely excluded from others. Thus
the approach of Section I11is to analyse in somewhat greater detail the relevant
characteristics of the whole range of engineering industries in advanced
economies to see where the best opportunitics for future development of Irish
engineering are most likely to be found. This is a process which could, in
theory, be extended and refined ad infinitum, if all of engineering were dis-
aggregated into finely divided segments and cach segment considered in great
detail. But clearly it would be impossible for any one person to undertake such
a task which could involve many thousands of segments and would require
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time-consuming research on each one. Inevitably, therefore, Section [T of this
paper has to be somewhat less ambitious, using various statistical indicators,
for industries as defined in official classification systems, to suggest which
industries offer the greatest or lcast opportunities for Ireland.

This process, therefore, does not produce effectively operational answers
for industrial development agencies or enterprises attempung to assess or
identify suitable investment projects. Butitis intended 10 point to branches of
engineering which could best repay more detailed investigation as possible
areas for development.

In this context, itis worth refeiring to certain aspects of current thinking on
industrial development policy in order to explain the practical relevance of
Section 11 of this paper. In recent years the National Economic and Social
Council and the government have undertaken fundamental reviews of indus-
trial development policy. One conclusion which emerged from these reviews
— most forcefully in Telesis (1982) and NESC {1982), but also in the White
Paper on Industrial Policy (1984) — is thatindustrial policy should become more
selective in focus. As the White Paper (p. 7) put it

industrial incentivés and State advisory services will be applied selecuively;
this will entail the concentration of resources on internationally-traded
manufacturing and service industries, particularly Irish-owned firms.

Since then, the Sectoral Development Committee (1985, p. 33) has been
quite definite in recommending that sectoral selectivity should be a basic
principle of industrial policy:

Selectivity to support individual firms is already partof Ireland’s industrial
policy but there is a need to develop sectoral selectivity as well. This
approach involves the identification of specific sub-sectors or niches
where viable specialisation by Irish firms will give an internationally
competitive advantage.

And more recently the NESC (1986, p. 269) has made a similar point:

The over-riding requirement in deploying industrial policy instruments
is that they be selective. This means that incentives must be focussed o
the maximum degree possible on the sectors which are to be encouraged,
on the firms which are deemed best-positioned to benefit most from the
incentives, and on the disadvantages and penalties which itis desired to
oflset.
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Nevertheless, it is still not entrely clear how far the principle of selectivity
and concentration of resources is likely to be applied in practice — whether,
forexample, itis 10 be a matter of consciously selecting specific target industries
and companies for development, or whether it will be simply a matter of
excluding certain categories such as “non-traded” industries, Butifindustrial
policy is moving, to any extent, in the direction of a more selective approach, it
is essential to have a good understanding both of the strengths and weaknesses
ol existing Irish industries, and of the characteristics required for inter-
national competitive success in differenttypes of industry. This is necessary in
order to idenufy the types of industry which could be most readily developed
in Ireland with a sound capability 1o compete internationally.

One of the aims of this paper is to contribute to developing this under-
standing in the case of the engineering sector of manufacturing industry. [tis
hoped that it will serve to complement the work of others, such as the IDA, the
NBST, the Sectoral Consultative Commiuee -Engineering (1983) and the
Sectoral Development Commitiee’s (1986) report on electronic engineering.
This paper cannot, as mentioned above, provide specific practical answers 1o
the question of what projects to investin. Butit does aim to give some pointers
in particular directions which are probably worthy of more detailed investi-
gation, whether the scarch is for invesument projects for private firms or for
agents of selective state policy such as the Navonal Development Corporation.
In addidon, it serves to highlight a number of issues which nced o be con-
sidered in assessing industries for potential development. And perhaps, too, it
contributes something to the continuing debate about whether it is necessary
or wise for the state to adopt more selective and active policies. By examining
the development of Irish engineering to date in the light of constraints and
opportunities created by the structure of the industry internationally, one can
gam some impression of how much s likely to be achieved by private ininative,
and whether and how selective state initiatives could help to develop treland’s
comparative advantage {urther.




SECTION 1

THE INTERNATIONAL AND HISTORICAL CONTEXT



Chapter 2

EVOLUTION OF ENGINEERING INDUSTRIES AND STRUCTURAL ENTRY
BARRIERS

Before going on to look at the Irish engineering industry, this chapter
sketches the pattern of historical development, structural change and the main
barriers 1o entry which can arise in different branches of the industry in more
advanced economies. It is worth considering these matters here because the
Irish engineering sector, like any indusuy in Ireland, has naturally been
shaped to a considerable degree by developments elsewhere. Competition
from abroad, the changing basis of competition, foreign technological devel-
opments and the growth of multinational companies, for example, have ali
contributed significantly 1o forming the type of industry we have (or do not
have) in this country. Hence one has to understand the historical pattern of
developmentin the advanced countries, and the difficulties and opportunities
that may result for relatively late developers, in order to understand how the
Irish industry emerged as it did and to gain an appreciation of its future
prospects.

Furthermore, the lactors which determine competitive success today vary
considerably between different types of engineering industry. For instance, in
some branches a large scale of production is necessary. In others a smaller
scale may be adequate but specialised skilled manual labour, good design or
rcliable after-sales service may be essential. Or in some branches it may be
necessary to be located in an advanced industrial area while others can operate
effectively in peripheral locations and take advantage of cheap labour.
Historical and structural analysis suggests that these factors necessary for
competitive success often change according to a fairly systematic patern
during the life-time of each industry. So by reviewing the past, discerning
patterns of change and considering the various factors necessary for com-
petitive success today in different industries, one can begin to understand why
some types of industry are more developed than othersin Ireland today and to
assess which ones would be most suitable for future development here.

A. The Evolution of Engineering Industries
This chapter does not attempt to present a comprehensive and a detailed
account ol the history of engineering, since we are not primarily interested
here in its history per se. Rather we are interested in general patterns of evo-
lution, so the outline here focuses mainly on general trends, referring 1o
individual industries as illustrative examples.

18
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From the beginning of the indusurial revolution over 200 years ago, a salient
characteristic of industrialisation in each counuy was its centralisation in
large towns or conurbations which grew rapidly. The development of each
mdividual industry tended o be even more heavily concentrated in and
around a small number of towns. In Britain, for example, the cotton industry
was increasingly concentrated in and around Manchester and Clasgow, and
woollen production was focused mainly on the Leeds-Bradford area of
Yorkshire. Linen, oo, became concentrated mainly in one or two Britsh
towns, but they were gradually squeczed out of this sector by competition
from the eveniarger linen indusury centralised in Belfast. Thus, despite the fact
that cheaper labour was generally available outside the major towns, there
appear to have been overwhelming advantages in concentrating mechanised
industry in and around large specialised centres of production. And these
advantages of centralisation appeared 1o cumulate since the competitive
strength of the largest centres of mechanised production in each indusury
tended to squeeze out smaller competitors during the ninetenth century.

To a considerable extent, the forces underlying this cencralisation of
mechanised indusury were to be found in the engineering industries and in
their relationships with other sectors. Engi neering industries, in a sense, olten
acted as the magnet which held the others together. Furthermore, new
branches of engineering ofien tended o arise from existing branches in
various ways, so that there were particularly strong forces causing the
development and diversification of engineering itsell to be highly centralised
geographically.

In the carly stages of the industrial revoludon, the production of machines
was not a specialised funcuon of individual firms, so that, for example, there
was still no separately identifiable mechanical engineering sector in the USA
by the 1820s (Rosenberg, 1976, Ch. 1). Rather machinery was mostly produced
on an ad hoc basis by establishments which were adjuncts to factories using the
machines. Initally, the major machinery-users concerned were the textile
industries, particularly cotton, which was the teading sector of carly indus-
trialisavion. From the beginning, thercfore, most production of machinery was
carried on in close proximity to the textile industries. This close contact was
necessary since the design of machines was experimental and continually
evolving in response to the users’ needs and their experience with earlier
machines.

The production of machinery required a set of skills and technical knowledge
which were acquired and improved largely through a learning process based
on practical experience on the job. For this reason, the productivity of both
engineeringitsel{ and the user industries could improve continuously through
the cumulative learning process in engineering, which enabled steadily
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improving machinery to be produced more efficienty. Consequently, the
earliest established engineering industries, operating in tandem with the
largest user industries, gained cumulative advantages over smaller or late-
developing competitors.

Once there was sufficient demand from large machine-using industries, it
was possible for substantial enterprises to emerge which specialised in produc-
ing machinery. This development naturally tended to occur on a large scale
firstin the locality of the largest machine-using industries, particularly textiles.
The extent of specialisation in mechanical engineering then became critically
important in the further development of technology and skills. As Rosenberg
(1976, Ch. 9) puss it

To appreciate this importance we must think in dynamic terms as well as
in terms of static allocative efficiency. For there is a crucial learning
process involved in machinery production, and a high degree of special-
isation is conducive both 1o a more effective learning process and to a
more effective application of that which is learned.

This is because technological know-how, particularly in the case of newly
developingtechnologies, is not fully and freely available and waiting to be used
by anybody, but rather has o be acquired and perfected through practical
experience of quite specific applications. Svennilson (1964) explains:

It would be far too crude to assume, as often seems to be the case, that
there is a common fund of technical knowledge, which is available to
anybody to use by applying his individual skill. We must take into account
that only a part, and mainly the broad lines, of technical knowledge is
codified by non-personal means of intellectual communication or com-
municated by teaching outside the production process itself.!

So the application of broad technical principles to specific uses requires practical
experience and involves a learning process which becomes more rapid and
effective as the extent of specialisation increases.

Given the advantages of specialisation in producing different types of
machinery, and given that machine production had to be located close to the
user industries, the most dynamic and progressive form of industrial
developmentwas an agglomeration of alarge mass of machine-using industries
in the same location as specialised mechanical engineering firms. The greater
the demand for each type of machine generated by the user industries, the

1. L. Svennilson in K. Berrill (ed.), Economic Development with Special Reference to Easi Asia, New York, 1964.
{Quoted in Rosenberg, 1976, Ch. 9).
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greater was the degree of specialisation auainable in engineering, leading to
increased efficiency and productivity both in engineering itsell and in the
sectors using its machines. Furthermore, as large industrial centres generated
substantial local pools of skilled labour, the availability of these skills contributed
to making the same locations especially attractive for new firms. Such mutual
advantages, arising from interaction between a large group of industries in a
centralised location, are termed external economies, because savings or
“cconomies” are gained by each firm for reasons external 1o the firm. The
largest industrial centres which developed reladvely early tended to gain the
earliest advantages of external economies to the greatest degree.

A further important development was the growth in producuion of machine
wools or metal-working machines — i.e., the machines which are used to make
machines — as demand from the growing machinery producers increased.
Again, the emerging machine tool industries needed 10 be located close 10 a
large mass of customers, in order 10 have close personal contact as they
developed their machines for specialised purposes and to gain the advantages
of increasing specialisation themselves. As demand increased, a considerable
range ol machine tools was developed o perform various metal-working tasks
which were formerly done painstakingly by hand. Machine tool production
isell became a highly specialised indusury in the USA by 1900:

... consisting of a large number of firms most of which confined their
operations to a narrow range of products — frequently to asingle type of
machine tool, with minor modifications with respect to size, auxiliary
attachments, or components (Rosenberg, 1976, Ch. I).

Such specialisation was achieved rather more quickly in America than in
Britain, which was probably a significant factor underlying America’s in-
creasing competitive strength in the second half of the nineteenth century
(Rosenberg, 1976, Ch. 9). The development of a specialised machine tool
industry gave further imeptus to productivity growth in related sectors, and
hence to the advantages of external economies in large integrated industrial
centres. Simlarly, the development of specialised sub-suppliers — such as
foundries supplying castings 1o a range of engineering industries — added o
the advantages of external economies as did the contnuing development of
concentrations of skills.

Although there were considerable advaniages in specialisation of pro-
duction, it was still true that most machinery production posed a broadly
similar setof problems and involved a broadly similar set of skills and technical
knowledge in their solution. Consequently, engineering industries which had
developed skills and technical knowledgein oneline of production could often
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tirn them to developing new products as the opporwunity or need arose. In this
way, generation after generation of new products tended to emerge in the same
large established industrial centres where technology was most highly devel-
oped. The new products, as such, mighr have served purposes quite unrelated
to previous ones, but they were related to carlier products by the nature of the
process, the skills and the technology required to make them.

Oneimportant chain or sequence of related industries, which arose in heavy
engineering, was the backbone of induswialisation in northern England,
Scotland and northern Ireland. It ran as follows:

Textiles, or Mining
Textile Machinery, or Mining Machinery, including Steam Engines
Shipbuilding, Locomotives

Other Heavy Engineering

Textiles, and mining w0 a lesser extent, created the initial demand for
machinery which generated mechanical engineering industries in their locality.
In Belfast, for example, the largest linen industry in the world developed in
tandem with the world's largest industry producing machinery for preparing
and spinning flax. The advantages of close proximity of the two industries are
illustrated by an observer in 1874 (quoted by Coe, 1969, Ch. 5} who said that
the machine-making establishments were:

. surrounded by spinning mills and were visited almost daily by
spinners, who thus were able to see the progress being madg in the
execution of their orders, and to point out their exact requirements and
the defects of previous machines.

Having developed machines to work with flax, Belfast firms wenton to become
major suppliers of machines for textile industries working with similar hard
fibres such as hemp, jute and sisal. The exportofl such machines from Northern
[reland to developing countries still continues.

Steam engines, including high-pressure boilers, became an important part
of amachine-using economy, and these generally were produced in or near the
large industrial centres because the mechanical and meial-working skills
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existed there and because engines often had to be designed for the particular
circumstances in which they would work. Boilermaking, which was part of
steam engine construction, in turn developed skills necessary for building iron
ships. Thus:

. the building of iron ships was not a further extension of wooden
shipbuilding, buta different craft, a development of boilermaking. Thus
the firstiron vessel launched in Belfast was constructed, notin one of the
existing shipbuilding yards, but in the engineering and boilermaking
firm of Victor Coates & Co. (Coe, 1969, Ch. 6).

Furthermore, the shipbuilding firm of Harland & WolfTin Belfast originated as
an ironworks making heavy iron plates to supply local industries.

In a similar way, skills developed in the textile machinery industry could
lead eventually o the production of locomotives. Rosenberg (1976, Ch. 1)
menuons several major examples of locomotive builders in America which
grew out of firms initally devoted 1o production of machinery for the New
England textile industry.

The flow of new product types emerging from this heavy engincering
techology began to slow down in the twentieth century, a trend which partly
explains the relative decline in importance of the old texule-based indusirial
centres such as Lancashire, Yorkshire, Clydeside and Northern Ireland. But
another important chain of related industries arose elsewhere from the devel-
opment of light, precision-engineering. Rosenberg (1976, Ch. 1) shows that it
originated primarily with the production of firearms-and ran as follows:

Firearms

Precision Machine Tools
Sewing Machines — Ready-Made Clothing and Foorwear
Bicycles, Cars, Other Motor Vehicles
Diesel Locomotives General Light Engineering

As Rosenberg explains:

Whereas the production of heavier, general-purpose machine 1ools —
lathes, planers, boring machines — was initially undertaken by the early
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textile machine shops in response o the internal requirements of their
own industry and of the railroad industry, the lighter, more specialised
high-speed machine tools — wurret lathes, milling machines, precision
grinders — grew initally out of the production requirements of arms
makers ... Throughout the whole of the first hall of the nineteenth
century . .. the making of firearms occupied a position of decisive
importance in the development of specialised, precision machinery.

Thus precision machine ool production developed initially in close liaison
with the firearms industry, and in doing so acquired technical skills and
developed machines which turned out to have direct application to production
problems in other industries. The precision machine tool industry therefore
became a pool or reservoir of skills and technical knowledge which were of
greal benefit in improving production processes in a wide range of industries
and in making possible the development of major new products — from
sewing machines to bicycles, cars, other vehicles and electrical goods.

Throughout this process, there was a conunuing influence of external
economies as the machine tool and user industries developed in close contact
with each other and pools of different types of specialised skills and technical
knowledge were acquired in centralised locations. 'Quite often, too, the con-
tinuing advantages of established producers were further demonstrated by the
way in which new generations of products were made not just in the established
industrial areas, but often by the existing firms which had begun with older
technically related products. Car manufacturers, for example, had often begun
as producers of machine tools or bicycles. Early aircraft, 100, were made by
people with experience in such industries.

Thus for several generations until well into the twentieth century, most of
the new precision engineering industries which emerged remained largely
situated in and around their original locations, which were not necessarily the
same as the older heavy engineering cenwres. In Britain, for example, these
industries remained concentrated where they first emerged on a substanual
scale, mainly around Birmingham, London, and some smaller towns in
between. This pauern of location was similar to the American experience since
the manufacture of firearms in Britain had been largely confined 1o Birmingham
and London. Right through to the mid-twentieth century these areas remained
the main focus of British prosperity.

In a broad beltsuretching between the Birmingham and London regions,
industry grew: the new motor manufacture was virtually confined to this
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zone. The new consumer-goods factories muldplied along the Great
West Road out of London, while emigrants from Wales and the North
moved to Covenury and Slough {(Hobsbawm, 1969, p. 219).

The general patern of centralised development around the early large
industrial centres due to cumulative advantages of external economies had
irnporant consequences for those regions and countries which made a slower
start on a smaller scale. They tended 10 be squeezed out of industrial produc-
tion as the leading industrial areas grew stronger and captured larger markets
during the nineteenth century with the help of improvements in transport and
distribudion. As the British and Irish wexule industries, for example, became
increasingly concentrated in Lancashire, Yorkshire, Clydeside and the North-
East of Ireland, existing weaker textile industries in other areas such as
Derbyshire, Norwich, the South-West of England and the other parts of
Ireland were gradually eliminated (see Cullen, 1976, p. 107; Dickson, 197§;
O’Maliey, 1981).

As a major consequence for most of Treland, the opportunity for devetop-
ment of engineering industries (and hence other important related sectors)
was severely curtailed. Textiles would have been the most likely “leading
sector” to generate demand for Irish engineering since neither mining nor
firearms industries existed to any significant degree. And the potential of Irish
agriculture as aleading sector was very limited since the small size of farms and
the general shift to grazing in the nineteenth century meant there was insuffi-
cient demand for agricultural machinery and equipment in Ireland. As the
advantages of external economies cumulated over time in the leading indus-
wrial areas, it would have become increasingly difficult for Irish industry to
make a breakthrough. For the “critical mass’ of producers, specialised tech-
nical knowledge and skills required for competitive production was increasing,
presenting a growing barrier for newcomers. Other countries which were
independent at the time could and did use protection against imports from
stronger more advanced producers, of which Britain was the principal
example for much of the nineeenth century, to foster relatvely late
industrialisation.

The advantages of external economies have tended to decline noticeably
and production has become more dispersed in quite a number of branches of
engineering in recent decades, for reasons 1o be discussed below. But they are
still significant in other activities, parucularly in those based on new tech-
nologies which are still evolving and developing relatively quickly and in
others requiring a high input of specialised technical I\nowchIge and labour
skills which have to be acquired through practical experience. This is so for
much the same sort of reasons already referred to in discussing the earlicr
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development of older industries. Thus the more technically demanding
activities in the American clectronics industry, for example, are heavily
concentrated in and around Boston and San Francisco (Silicon Valley), Los
Angeles is the key location for aerospace, and Boston [or medical instruments.
As O'Brien (1985} explains, for research and development (R & D) intensive
acuivities:

The attractions are: access to skilled research labour (the single most
important facior), to information on other R & D activities in the same
field and to information from potential customers, to specialist services
and special materials, and proximity to advanced customers who will be
the first adopters ol new products.

In the case of monitoring instruments and process conrol equipment,
Freeman (1982, pp. 69, 70) also refers to the ““particularly intimate nature” of
the collaboration between those developing new chemicals or synthetic
materials and those developing the new scientificinstruments required for this
work. Chemistry research laboratories have sometimes developed the
instruments themselves and these were often commercialised by scienust-
entrepreneurs setting up as instrument manufacturers. In other cases, scientsts
from chemical companies assist instrument engineering companies in the
development of new products. This is reminiscent of the earlier patern of
development of mechanical engineering, involving close contact between
producers and users, with the two ofien being one and the same initially.

The role of such factors in creating external economies for technologically
evolving and highly skilled activities has thus not fundamentally changed,
although the list of industries most influenced in this way has changed in the
course of time. It is also worth noting that, for the modern high-technology
industries, public sector purchasing now often plays the role ol the “leading
sector” which generates the crucial demand in the carly phase of development.
This has commonly applied to industries such as aerospace, telecommuni-
cations equipment, computers and integrated circuits. Forexample, Table 2.1
shows the proportion of sales of the American computer and integrated circuit
industries going to public sector purchasers in the military and space fields
during the early years of development of these industries. Thus, justas in the
pastweak orlate development of industries such as textiles, mining or fircarms
could seriously curtail a country’s prospects of building subsiantial engineering
industries, so now a small or poor state faces difficulties in establishing a
significant presence in some major industries based on new technologies.
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Table 2.1: Military/Space Share of US Production of Computers and Integrated Circuits, prer cent

Cemputers Integrated Circuits

1954 160 1962 100
1955 79 1963 34
1956 62 1964 85
1957 60 1965 72
1958 7] 1966 53
1959 72 1967 43
1960 60

1961 55

1962 48

Source: Schnee (1978).

As menuoned above, however, the advantages of external ecconomies have
declined for some older industries so that it now presents less of an entry
barrier for newly-industrialising areas in such industries and they have become
more dispersed geographically. The main reasons for this include a decline in
the rate of technical change in older maure industries, the de-skilling of
production jobs, the evolution of larger firms and improvements in transport
and communtications — all of which have helped 1o make it easier for firms to
choose locations in less developed arcas where wages and other costs are
fow.

As an industry ages, product innovations generally tend to occur less fre-
quently as a standardised type of product evolves. With a more swable product
design, in wrn, it becomes worthwhile to develop and use machinery o a
greater exient in making the product, so the process technology continues wo
develop for some time longer but eventually it too commonly becomes more
stable and mature and the rate of process innovation slows down {Abernathy
and Utterback, 1978). These changes can reduce the advantages of external
economies in various ways, allowing the industries concerned to be established
in less-developed areas (see Vernon, 1966). First, more capital-intensive pro-
duction processes lead 1o de-skilling of production jobs, so the industry has
less need for the specialised labour skills concentrated in advanced industrial
areas. Second, a lower rate of process innovation reduces the advantages of
close and frequent contact between suppliers and users of machinery and
equipment. And third, alower rate of product and process innovation reduces
the reliance on specialist research, development and design skills located in
highly developed areas.

Commonly enough, such changes affect different stages of a production
process or different types of products ac different times, so some parts of an
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industry become less subject to the influence of external economies while
other parts remain concentrated in advanced industrial areas. For example, R
& D and the more technically demanding production processes often remain
tied to advanced areas while other activities, such as unskilled labour-intensive
assembly processes, can be relocated. This trend has been facilitated by the
growth of large firms which arc capable of mulu-product, mulu-plant and
mulu-national operations (see Helleiner, 1973).

To conclude this discussion of centralisation and external econonues, most
engincering industries have tended to develop, initially a least, in advanced
integrated indusurial centres. This is due 1o benefits of external economies
which consist mainly of the advantages of a pool of specialised technical
knowledge and skilled labour, proximity to related firms, specialist services
and suppliers, and alarge demand from local customers. But these advantages
can diminish in the long run as an industry matures,

From the point of view of a relatively late-industrialising country, the com-
petitive advantages already enjoyed by more advanced existing industries in
large established industrial areas present significant difficulties in developing
the industries concerned. For it is hard for new enterprises to ¢ngage in such
industries and develop to a competitive stature in the absence of theadvantages
of a pool of specialised technical and labour skills, local purchasers of a
significant size and specialised suppliers and services. The implications for
Ireland are referred 1o in Chapters 4, 5 and 6. On the other hand, the techno-
logical and skill considerations outlined above which give rise to external
economies mean, 100, that there are subsiantial continuing long-term benefits
to be gained from trying o develop a critical mass of technology-intensive and
skill-intensive industries. For once established, a sequence of related industries
can evolve from such an industrial structure.

B. Entry Barriers and Structural Change in Individual Industries

As well as external economies, which can create difficulues in developing
groups of industries, there are other factors which can create entry barriers for
late-developers inindividual engineering industries and they, too, often change
in importance during an industry’s lifedme (see Bain, 1962; Porter, 1980).
Entry barriers, or barriers 1o entry, are siructural features of an industry which
give established firms inherent competitive advantages over potential new-
comers, thus deterring new entrants; such barriers take various forms, as
discussed below. This has important implications concerning the types of
industry in which indigenous firms in a country like Ireland can best
compete.

Some of these other factors have already been touched on in discussing the
forces underlying external economies. First, as was already mentioned,
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technological capabilities are often important for competitive success, particularly
in newly evolving industries, and this can create barriers to entry independent
of the effects of external economies. Ifthe important technological capabilities
are possessed by a relatively small number of people, of if the technology is
proprictary and restricted to a small number of firms, new entrants into the
industry may face substantial R & D costs before they could compete on equal
terms and there is also the risk that the existing firms will have made further
technological advances while the newcomeris trying 1o catch up. The necessity
for substantial R & D expenditure may arise either in developing products or
production processes, or both.

Indusuries difler in the extent to which R & D costs pose such barriers since
the level of R & D expenditure varies depending on how far the commercial
benefit from technological development can be pnvcnc,l) appropriated by the
firmand on the degree of* technologlccd opportunity”, i.c., the relative ease of
achieving new developments for a given R& D e:\penchmr(_. But, in general,
technological capabilities and the R & D effort are particularly imporant for
compeutive success in the early stages of development of new industries {or
where new technologies are being inwroduced in older industries). Thus R & D
expenditure accounts for 11.7 per cent of netsales in the computers and office
equipment sector of electronics in the USA, butonly 1.1 per cent in the more
mature consumer electronics sector and only 0.4 per cent in wexules and
clothing (Freeman, 1982). Access to technology would accordingly present a
_significant enury barrier to new Irish entrants in most of computers and oflice
machinery whereas the necessary technology for consumer electronics or
textiles is more readily available, whether embodied in capical cqu;pmcm
which can be purchased or through purchasmg of licences.

Second, formal R & D tends 1o be important in industries where significant
technological advances can be made at some degree of remove from the actual
production process, and where these advances can be codified, taught and
learnt (Nelson, 1980). But there is another type of “know-how” acquired in a
less formal or organised way, which can be imporiant for competitive success.
This also presents a type of barrier o entry, arising {rom learning or experience
economies — which mean that production costs decline and quality improves as
engineers, technicians and skilled manual workers accumulate practical on-
the-job experience. This effect is related 1o the-cumulative increase in output
and itimposes higher costs and initial losses on newcomers as compared with
experienced firms, thus deterring new entrants. The impact is greater the more
complex and intricate are the tasks involved. In aircraft manufacture, for
example, it has been found that average hours of direct labour needed per
airframe can fall by about 20 per cent with each doubling in cumulative output
ofagiven type of plane (Prauen, 1971, Ch. 15). Learning economies can apply
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not only in manufacturing, but also in other activities such as marketing.

Third, acommon source ol barriers o entry is economies of scale (or increasing
returns 1o scale), which arise when a company’s average costs per unit decline
as the scale of production per period of ime increases. This creates enury
barriers because large existing firms have already achieved low costs due to a
large scale of operation, so that newcomers would have to enter on a similarly
large scale Lo be competitive. But newcomers may have litle hope of captaring
a sufficiently large market share (o cover their investment costs quickly and
therefore they risk going through a period of chronic losses. Alternatively, if
they try to enter on a small scale, they must accept persistently higher average
costs than large established competitors, which is also an unattractive option.
Economies of scale, in the broadest sense ol advanages of large size, are very
common, arising not only in the manufacturing process, but also, and often o
agreater extent, in purchasing, R & D, marketing, operating after-sales service
networks, distribution and raising finance.

An impression of the general importance of economies of scale can be
gained by looking at the structure of existing successful industries in advanced
countries. Where one finds that an industry has become highly concentrated in
arelatively small number of large firms, one can take it that there are probably
significant advantages in a large scale of operation (for the firm, but not
necessarily for society — Prais, 1976, Ch. 7), since the process ol competition
has squeezed out smaller firms and favoured larger ones. in the USA, for
example, the Census of Manufactures distinguishes 174 different metals and
engineering industries, and in 98 of these the largest cight firms accounted for
over half of shipments in 1977, These 98 highly concentrated industries
together accounted fora substantial majority of US engineering output. To put
these figures in perspective, one must remember that the USA 1s an excep-
tionally large economy. If the top eight firms produce over half of outputin a
US industry, on average each one produces more than 6 per cent of US outpu,
which would usually be a very large scale of production compared with the
market size in most countries. For example, a company producing 6 per cent
of outputin a US industry would typically be capable of supplying roughly the
equivalent of two-thirds of the Canadian market for the products concerned
and twelve times the amount required by the Irish market.?

The importance of economics of scale, however, varies considerably
between different types of industry. Table 2.2 gives one indicator of the
types of indusiry which are most and least affected, by ranking the six
major groupings of metals and engineering industrics in the USA

2. These figures are no more than approximate indications of urders of magnitude based on the assumption
that a US industry wepically produces about enough 1o supply its home marketand that markes size fora
wypical indusiry in cach country is proponicnate 1o GDP.
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according to the proportion of their output (value-added) which is accounted
for by the highly concentrated indusiries within them. (For this purpose,
highly concentrated industries are those in which the top eight firms account
for atleast half of shipments). Concentration data, however, show only partof
the picture and another type of indicator which complements these dawais the
proportion of each industry’s sales accounted for by large establishments with
over 500 workers. inthe USA, the percentages of sales recorded from such large

Table 2.2: Relative Importance of Highly Concentrated Industries,® by Indusiry Grm.-zp, USA, 1977

Number of Concentraled

Number of Highly Industries’

Industries Concentraled Share of Group's
Major Indusiry Group it Group Industriey Value-Added (%)
Transportation Equipment 18 14 96.0
Primary Metals 26 16 70.9
Eleciric & Electronic

Equipment 37 27 66.0

Machinery, except Electrical 44 23 58.5
Instruinenis & Related Products i3 5 19.9
Fabricated Metil Products 36 13 25.5

*Note: Highly Concentrated industries are defined here 1o be those in which the op eight companies
accoum for ai least half of shipments.
Source: Derived from US Census of Manufactures, 1977, Concentration Ratios in Manufacturing.

establishments (which are bigger than virtually all Irish-owned firms in Merals
& Engineeringj are 87.9 per cent in Transportation Equipment, 66.5 per cent
in Primary Metals, 64.6 per centin Electric and Elecironic Equipment, 61 per
centin Instruments, 54.7 per centin Machinery and 29.3 per centin Fabricated
Metal Products. This is almost the same rank order of industry groups as the
concentration datain Table 2.2. Both indicators suggest that economies of scale
are least important in Fabricated Metal Products. Since other types of enuy
barriers besides those arising from a large scale also 1end to be of limited
importance in mostof this group of industries, it would be no accident that (as
is shown in Chapter 5) this is the only type of metals and engineering indusury
which native Irish firms have developed to alevel comparable with other EEC
countries. Of course, it is usually sull possible for small firms and newcomenrs
to lind limited niches even in the most highly concentrated large-scale indus-
tries, for example, by focusing on specialised segments of the market or on
selling in partcular geographical areas. But there would wend 1o be only
limited opportunities of this type in the highly concentrated industries while
the major activities in them are dominated by large established companies.
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Economies of scale are often not so significant in new industries, since
rapidly evolving experimental product designs and small demand for the
initially expensive new products allows rather liude scope lor the mechanised
or automated production techniques which are a major source of economies
of scale. Buuas sales grow over time and the technology becomes more seuled
and mature, greater economies of scale can arise in production, and also in
marketing. For marketing also often becomes a more significant facior for
competitive success in mature industries, both in order o realise the potenuial
advamages of larger scale production by increasing sales, and because more
mature products no longersell themselves on the basis of novelty, new techno-
logical features or unique performance. Hence there is frequently a process of
concentration, whether through mergers, acquisitions or a “shake-out” of
weaker firms, after the early developmental phase and during the period of
growth and transition to mauurity (Porter, 1980; Dosi, 1981; O'Brien, 1985).
Such a process of concentration into larger firms, squeezing out small firms
and raising scale entry barriers for newcomers, has occurred in a wide range of
maturing industries from pins {Pratten, 1980) to cars, aircraft and commodity
semi-conductors.’

A fourth widely recognised source of enury barriers is product differentiation
advantages, which means that established firms have advantages of brand
identification and customer loyalties stemming from past advertising, a record
of customer service or high quality, or simply from bei ng one of the first into
the industry. Differentiation creates entry barriers by forcing new entrants (o
spend heavily to overcome established customer preferences, at a consider-
able risk of failure, and it tends to be most important in consumer products.

Caprtal requirements are a fifth important source of barriers to entry. In part,
this arises from the large scale of capital equipment necessary for competitive
production in many modern industries — a factor which caused liude difficulty
for the earliestindustrialisers. Thus Hobsbawm (1969, p. 39) remarks that the
production techniques used in Britain’s pioneering industrial revolution:

required litde inidal investment, and their expansion could be
financed out of accumulated profits. Industrial development was within
the capacites of a multiplicity of small entrepreneurs and skilled
traditional artisans. No twentieth-century country setting about indus-
trialisation has, or can have, anything like these advanuages.

3. The example of pins is ol interest, ifonly as a inatter of historical curiosity. For Adam Smith based some of
his observations and concepts on pin manufaciuring, at a time when it was a model of the economist’s
“perflect competition”” with many small producers. But by 1980, pin manufacturing in the UK bad become
concentrated inonly two firms, both subsidiaries of multinationals, while inthe USA 61 per cent of needles,
pins and fasteners were made by the top eight companies in 1977,
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However, as Porter (1980} also points out, capital requirements can also create
particularly difficult entry barriers in cases where large amounts of finance are
required for working capital purposes, e.g., forinvestmentin advertising, R & D
or customer credit; such investments may not be recoverable in the event of
failure, whereas plant and machinery at least have some resale value. Capital
requirements presententry barriers even when capital is not generally in short
supply, because financial institutions may be justifiably reluctant 1o rake the
risk of lending to new and unproven manufacturing ventures faced with strong
established competitors.

Capital-intensive large-scale industries also have a tendency 1o deteriorate
into low or negative profitability unless they enjoy monopolistic advantages,
and such deteriorations can occur quite rapidly. Thus while established firms
may have litde option but to remain in the business in the hope of recovering
their investment costs, and since their investments are already sunk costs, this
can be (and probably more often should be) a major deterrent to newcomers.
The reason for this tendency is because investments in new additions to
productive capacity have to be large, they take a long time 10 complete, and
decisions 1o invest have to be based on long-run expectations concerning
demand. When demand turns out to be below expectations, as it periodically
does, excess productive capacity develops with new capacity continuing to
come on stream for some time, leading o cui-throat competition and wide-
spread losses. Such events occurred in steel, for instance, alter the early
1970s.

Further possible barriers to enury which apply in engineering industries
include customers’ switching costs which can deter buyers from switching to a new
supplier, due to costs such as rewraining employees to handle different
machines, the need to change ancillary equipment, or the cost of testing and
approving the new product. And access to distribution channels can present entry
barriers 100, since existing producers are well established with disuibutors
whereas new firms must persuade them to accept new products through price
concessions, favourable credit terms, etc., which reduce the prospects of
making profits.

Although this section has wnded to dwell on the fact that many industries
are characterised by entry barriers giving advantages (o established firms and
advanced cconomies, it should also be mentioned that newcomers can have
advantages over them in other ways. In particular, labour costs are generally
lower in late-developing countries than in the mostadvanced economies, and
newly emerging firms can sometimes have greater freedom than existing ones
to utilise up-to-date technology so long as the technology is generally available,
embodied in capital goods, for example. Thus many developing countries
have, of course, become internationally competitive in certain industries.
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Their advantages tend to be greatest, however, in sectors which have relatively
low entry barriers since these can be most casily developed by new firms and
late-industrialising countries. Such industries are relauvely small in scale,
characterised by relatively low-level skills and perform linle R & D, e.g.,
industries such as clothing, footwear, furniture, leather and wood processing.
Industries such as these, which are quite fragmented in structure, are less
common in Metals & Engineering than in some other sectors but there are
examples in metal fabrication, metal articles and various components.

If an casily-entered indusury is also characterised by high transport or
logistical costs in relation to the products value, or by advaniages of close
contact with customers, it will be highly decentralised geographically as well.
For companies can arise quite easily to serve imited local markets and there
are advantages over more distant competitors in doing so. They are sometimes
called sheltered or (more loosely) non-uraded industries because liutle inter-
national trade in their producis occurs. Examples are concrete products and
printing, and — in Metals & Engineering — structural steel and other simple
fabricated metal products.

To conclude, the pattern of evolution and structural change in many Metals
& Engineering industries in the most advanced countries has created various
types of barriers to entry for relatvely late-developing countries such as
Ireland, since the necessary characreristics for competitive success can often be
difficult for newcomers o acquire. But the nature and degree of difficulty
caused by these entry barriers varies considerably between different types of
industry, The next chapter outlines the main structural characieristics and
types of entry barriers existing in the principal branches of Metals & Engineering
in advanced industrial countries. This is seen as essential for understanding
why certain types of indusury have developed lairly well in Ireland while others
have not, when we gome to look at the Irish Metals & Engineering sector in
Chapters 4, 5 and 6.




Chapter 3

STRUCTURAL CHARACTERISTICS OF THE PRINCIPAL ENGINEERING
INDUSTRIES

This chapter outlines the main structural characteristics and types of enery
barriers in each of the principal branches of engineering in advanced industrial
countries. The purpose of this outline is mainly (o indicate the naure of
international competition and hence the varying degrees of difficulty which
have confronted Irish firms in developing the different industries. This should
help to explain the structure of the Irish engineering sector and the rends in its
different branches when they are considered subsequently in Chapiers 4, 5
and 6.

The analysis of this chapter is at quite a highly aggregated level, differentiat-
ing between only a fairly limited number of major categories ol indusury. In
principle, one could disaggregate a good deal further, down 1o the level of the
business segments within which firms actually confront each other in direct
competition, i.¢., what Bain (1962) calls a “theoretical industry™ as opposed o
categories of industries as defined in official staustics. But such a lengthy and
detailed analysis is not considered necessary for the limited purpose of provid-
ing some explanatory background as an aid to understanding the experience
of Irish engineering.

A. Comparative Indicators of Industrial Structures
This section looks ar various indicators of structural characteristics of the
principal engineering industries in a comparative way. The next section then
sums up their characteristics, taking the industries one by one, with some more
qualitative discussion as well. First we consider the role of economies of
scale.

Economies of Scale

Although detailed studies at the company level would give more reliable
results, a more accessible indicator of the importance of economies of scale in
an industry, in the broadest sense of advantages of large size, is the size of
existing successful firms and the degree of concentration in large companies.
The justification for this is that the industrial structure which has emerged has
been shaped to a considerable extent by competitive lorces. Il the process of
competition has produced an industry dominated by relavvely large firms, itis
likely that there are competitive advantages arising from a large scale of
operation, i.e., there are signiﬁcam economies of scale. To some extent,

35
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however, such anindustry scructure might resutt from random or institutional
factors, rather than economies of scale, but this is unlikely to be the case if we
find much the same pauern of industry strucrures across a range of countries.

Table 3.1: Percentage of Each Sector’s Employment in Establishments with over 500 Workers, Germany,
France and UK

Three

NACE Countries

Code  Seclor Germany France UK Combined
221 Iron and Stedl 96.2 95.5 84.8 g91.7
364  Acruspace §6.3 86.0 §9.5 83.0
35 Muotor Vehicles and Parts 90.2 54.2 §0.3 855
361 Shipbuilding 78.1 79.2 76.2 77.5
33 Office and Data Processing Machinery §2.9 50.4 55.6 71.6
34 Electrical Engineering 76.6 64.4 56.8 63.1
224 Non-Ferrous Metals 69.9 48.5 48.6 53.0
311 Foundries 52.0 51.5 30.0 45.1
32 Mechanical Engineering 337 25.1 37.¢ 13.3
37 Instrument Engincering 344 20.6 38.8 34.0
316 Tools, Finished Meul Goods 336 31.4 33.9 33.2
314 Siructural Mcetal Produces 33.4 10.0 22.4 25.8
Total Engincering 63.6 55.4 52.2 57.7
Towd Manufacturing 52.7 42.9 43.0 46.8

Souree: Derived from Eurostat, 1988, Labour Cosis 1978, Vol. 2, Results by Size Classes and by Regions.

Table 3.1 shows the percentage of employment in each sector accounted for
by large establishments with over 500 employees in Germany, France and the
UK, the three most important manufacturers of engineering products in
Western Europe. It can be seen at the bowom of the table that employment in
engineering as a whole in each country tends 1o be more heavily concentrated
in large establishments than in the rest of manufacuu ring, but there are major
differences in this regard between the different sectors of engineering. it is
worth noting, 100, that the German engineering industry, both in total and in
nearly all the individual sectors, is the most heavily concentrated in large
establishments, which may partly explain Germany’s greater competitive
success in most branches of engineering if it means that greater advantage is
being taken of economies of scale.

The sectors which have agreater than average proportion of employmentin
large establishments are much the same in all three countries, and there are
only minor variations in the rank order. (The industries are ranked in the table
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according to the data for the three countries together). This gives some
reassurance that this type of analysis is picking up the effects of common
underlying forces generating economies of scale, rather than random facrors
orinstitutional characteristics which would be peculiar to individual countries.
The sectors with a greater than average proportion of employment in large
establishments in all three countries are iron and sicel, acrospace, motor
vehicles, shipbuilding, office and data processing machinery and elecurical
engineering — in roughly that order. Thereis aless than average proportion of
employment in large establishments in non-ferrous metals (except in
Germany), foundries, mechanical engineering, instrument engineering, tools
and finished metal goods and structural metal products — again roughly in
descending order. (Much the same picture emerges in US engineering in Table
2.2). Barriers 1o entry due to economies of scale would thus tend to be most
prevalentin industries placed atthe top of this listand leasusignificantin those
closest 1o the end of the list. It does not necessarily follow from this alone,
however, that industries towards the end of the list are easily entered by
relatively late developers since they may be characterised by other types of
entry barriers.

Table 3.1, however, could understate the general importance of economies
of scale and the resulting entry barriers because the data show the percentage
of employmentin large establishments or plants, whereas many firms own more
than one establishment. Hence a greater percentage of employment is con-
centrated in firms or enterprises employing over 500 people than in establish-
ments with employment of over 500. The data by establishmentsize would be
areasonable indication of the importance of economies of scale in production,
but economies of scale can also arise in R & D, purchasing, marketing, distri-
bution, after-sales service, raising finance and the use of top management
resources. These factors can give further advantages to larger muld-plant firms
and create greater entry barriers than those arising [rom economies of scale in
production alone.

However, whether onelooks atdata by establishments or by enterprises, the
ranking of industries according to the proportion of theiremploymentin large
entities comes out much the same. Table 3.2 ranks engineering industries
according to the percentage of their employment in establishments with over
500 workers in Germany, France and the UK (Column 1}, and Column 2 of the
table shows the percentage of their employment in enterprises of this size in
Germany, France, the UK and laly. The ligures differ, naturally, but there are
only minor variations in the rank order. Similarly, looking at data on the percen-
tage of employment in even larger establishments with over 1,000 employees
in Germany (Column 3), the ranking of industries is very much the same. Thus
since much the same ranking of industries emerges from various indicators of
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Tablc 3.2: Pereentage of Each Sector's Employment in Large Enlities

Establishments Enlerprises
over 500, guer 500, Establishnents
Germany, France,  Germmany, France, ouver {,000,

Sector UK UK, Haly Germany
Tron wd Steel 91.7 91.6 90.5,
Aecrospace 88.0 92.0 86.3
Motor Vehicles and Parts 85.5 88.8 84.9
Shipbuikding 77.5 §0.2 72.9
Office and Daw Processing

Machinery 1.6 87.9 74.5
Electrical Engineering 68.1 74.0 67.2
Non-Ferrous Metals 53.0 70,0 49.5
Foundries 45.1 45.6 36.5
Mechanical Engineering 43.3 51.5 34.3
Instrument Enginecring 34.0 135.0 21.4
Touls, Finished Metal Goods 33.2 33.0 18.1
Structural Metal Produces 25.8 27.6 26.0

Sourees: Table 3.1 for Column |, Eurosiay, Structure and Activity of Industry- Data by Size of Enterprise 1981, Theme
4, Series C for Column 2. Eurostai, 1983, Labour Costs 1978, Vol. 2, Results by Size Classes and by Regions
for Cotlumn 3.

scale, and from various countries or groups of countries, there is no great need
for concern about what precise type of indicator o use in identifying relatively
large and small-scale industries. Jacquemin and de Jong (1977, p. 44} also
point out that in ranking industries according to concentration ratios (the
proportion ol an industry concentrated in the largest firms), the results are
similar regardless of the number of wop firms selecred as the criterion.

It is worth noting, however, that even where the technical scope exists for
significant advantage to be taken of ecconomies of scale, the actual size of firms
may be limited by the size of the market for their products. Thus in industries
consisting of distinct specialised segments, the technical conditions may exist
for efficiency to be improved through larger-scale production, but demand lor
the products may be too limited to allow very large establishments or firms 1o
emerge. For example, it can seen in Table 3.1 that esiablishments tend to be a
good deal larger in iron and steel than in non-ferrous metals, but US data
suggest that this is mainly because demand for the non-ferrous metals is much
smaller. Table 3.3 shows the share of US production accounted for by the top
eight firms in these industries as well as the average employment in the op
cight firms.
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Table 3.3: Concentration Ratios and Employment Sive of Top Companies in US Metals Industries

Share of Shipnenis Average Employment

Industry by Top & Firms (%) ir Top & Firms
Blast Furnaces and Steel Mills 69 36,450
Primary Aluminium 93 3,220
Primary Copper 100 1,640
Primary Lead 100 620
Primary Zinc 100 570
Other Primary Non-Ferrous Meals 76 790

Source: US Census of Manufactures, 1977, Concentration Ratios in Manufacturing.

The high degree of concentration of production in a small number of firms
in the non-ferrous metal industries suggests that significant cconomies of scale
probably exist since there is little or no room for small companies. But the
existing companies are siill far smaller than steel companies because their
industries are much smaller. Although barriers to enury in these medium-scale
industries would be lower than in ones where very targe firms are dominant,
due particularly 1o lower capital requirements, the barriers would sull be
greater than the absolute size of existing firms suggests. For these industries
are highly concentrated or oligopolistic in suructure and it appears that a new
entrant would need to gain a significant share of large markets to be com-
petitive, which could be a slow and difficult business. Furthermore, a new
entrant of a competitive size would represent quite a substantial proporvonate
increase in the industry’s capacity, possibly leading to significantly excessive
supply, competitive cuts in prices and a threat 1o the prolitability of all con-
cerned, particularly the new entrantwho has the additional problem of having
to build up market share quickly, starting from scratch.

Thus the deterrent to enury posed by economies of scale, as manifested ina
high degree of concentration, but not a very large size of existing firms, is
greater than firm size alone suggests. This type ol consideration also applies in
branches ol mechanical and instrument engineering where economies of scale
may exist but firms are not very large primarily because they are in small
specialised segments with limited demand.

Technological Intensily and R & D

To wrn to the role of advanced technological capabilities, various types of
data are available as indicators of the importance of this factor in differemt
industries. Resources devoted to R & D are usually taken as a key indicator and
it is clear that the engineering sector taken as a whole is relatively R & D
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intensive. In the five OECD countries which spend most heavily on industrial
R & D — the USA, Japan, Germany, UK and France — 68 percentofl R & D
spending by business enterprises is accounted for by engineering industries,
although they account for only 42 per cent of manufacturing value added.
Table 3.4 shows the share of various engineering industries in total business
enterprise R & D.

Table 3.4: Percentage Share of Engineering Industries in Business Enterprise R & D, 1979

Industry UsA Japan Germany France UK

Acrospace 22.3 n.a. 5.8 19.9 18.3
Electrical 7.3 10.1 95.9 3.4 4.0
Electronics 12.8 13.2 ' 18.6 20.1
Instruments 5.4 2.9 1.9 1.1 1.5
Machinery 5.1 7.0 4.7
Computers 9.5 2.8 143 78 6.2
Motor Vehicles 11.7 14.0 12.6 i1.8 5.6
Shipbuilding n.a. 2.5 0.1 0.1 0.8

Other 0.4 0.2 0.1 0.3
Total 74.5 52.6 60.5 63.0

Note: The definition of Engineering here differs somewhat from the EEC's NACE system.
Source: QECD (1984), Table 2,39,

Table 3.4 shows which industries tend to spend moston R & D, butsince the
industries vary in size it does not show which are the most R & D or technology
“intensive”. Table 8.5 shows that the most R & D intensive engineering
industries in relation to sales or value added are generally aircraft, space
vehicles and missiles, office and data processing equipment, telecommuni-
cauons equipment, electronic components and professional and scientific
instruments. Electrical engineering, motor vehicles and machinery generally
have somewhat lower R & D intensities, with shipbuilding, metals and metal
fabrication having the lowest intensities (sce also National Science Board,
1983). Another indicaror of technological intensity is the proportion of scientists
and engineers in each industry’semploymentwhich, asseenin Table 3.5, gives
much the same ranking of industries. The most R & D intensive industries
toward the top of Table 8.5 tend to be those where advanced technological
capabilities within the firm are most important for competitive success and
where R & D costs would pose the greatest entry barriers for newcomers.

An important aspect of technological entry barriers is the extent to which
R & D expenditureis heavily concentrated inasmall number of large firms and
governmental institutions. The US Department of Defense alone accounts for
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Table 3.5: US Resources for R & D by Industry, 1978

R& Das per R & D Scientists and
cenl :f Net Engineers per 1,000
Industry Sales Emplayed
Aircraft and Missiles 12.3 87
Office, Computing Equipment 11.7 76
Comimunication Equipiment 7.7 46
Elecuonic Components 6.6 31
Optical, Medical, Photographic Instrumenis 6.2 43
Scientific Instnunents 5.8 47
Other Electrical 53 32
Motor Vehicles 3.3 24
Non-clecurical Machinery 2.1 38
Other Transport Equipnent I.4 14
Radio and TV 1.1 14
Fabricated Mctal Products b 11
Non-ferrous Metads R 13
Ferrous Metals 5 5
Total Manufacturing 3.1 28

Source: Freeman (1982), Table 1.3a.

10 per cent of all R & D expenditure in the developed market economies (the
OECD), and the top ten spending bodies in the OECD account for about 30
per cent. They include four US federal agencies, three US multinational
companies and three European government agencics. '
Among business enterprises, a high proportion of R & D is similarly con-
centrated in a small number of large firms. More than half of industrial R & D
in OECD countries is undertaken by just 40 companies (OECD, 1982). Such
firms engage in R & D projects on a scale which cannot possibly be matched by
small or medium-sized firms or new [irms. Table 3.6, for example, lists the
R & D expenditures of the top twenty American and Japanese manufacturing
companies (i.e., ranked in terms of R & D spending). The table shows that the
scale of spending by individual large companies commonly exceeds that of all
firms in countries such as Denmark and Finland and is many times greater
than total expenditures of firms in Ireland. In industries where such alevel of
R & D expenditure is necessary to be competitive (e.g., cars, aircraft, major
office and data processing machines, major telecommunications equipment),
often backed by massive government funding or purchasing, the technological
entry barriers for native firms in small or late-developing countries such as
Ireland are overwhelming, atleastin the main acuvites within such industries.
Only very big established firms with alarge dependable cash flow can undertake
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Table 3.6: R & D Expenditure of Top 20 US and Japarese Companies, 1979

UsA Jupan
Million  Ratio lo Alfion  Ralio to
Firm Dollars  Sales (%) Firm Dollars  Sales (%)
] General Motors 1,949 2.9 Tovow Motors 119 3.7
2 Ford Motors i,719 39 Hitachi 397 5.8
3 [BM 1,360 5.9 Nissan Motor 362 3.3
4 AT & T/Bdll 980 2.2 Taoshiba 278 4.8
5 General Electric 640 2.9 Matsushita Elect. 201 2.9
6 United Nippon
Technologics 545 6.0 Eleciric 173 6.0
7 Bocing 525 6.5 Misubishi Elect. 173 4.0
8 Easuman Mitsubishi
Kodak 159 5.7 Heavy Ind. 154 2.8
9 IT&T 436 2.5 Honda Motor 153 3.6
10 Du Pont 415 3.3 Sony 132 7.0
11 Exxon 381 0.5 Fujitsu 123 6.1
12 Xerox 376 5.4 Nippon Sweel 109 .0
13 Chrysler 358 3.0 Tovo Kogyo 83 2.5
14 Spussy 280 5.9 Nippondenso 83 4.5
15 Dow 269 2.9 Takeda Pharmaceut. 81 4.8
16 M 238 4.4 Fuji Photo Filin 76 6.0
17 Houneywell 234 5.6 Isuzu 75 2.9
18 International
Harvester 218 2.6 Bridgestone 72 4.1
19 Hewleu-Packard 204 5.6 Kobe Stedl 71 1.7
20 Procier & Gamble 203 2.2 Tokyo Elect. Power 61 0.7
Total Business Enterprise R & D, mitlion dollars
Finland 292
Denmark 213
Ireland 43

Source: OECD (1984), Tables 1.6 and 2,34,

such R & D expendiwres, which will only pay back a return over many
years.
The OECD (1984, p. 20) reaches a similar conclusion:

Certain types of R & D are, in fact, so expensive that the minimum entry
cost is too high for all except the very largest countries (e.g., high energy
physics or space where even the largest European countries have to group
their efforts in CERN and the European Space Agency).

Notall R & D is as expensive as high energy physics or launcher develop-
ment but the smaller the country the lower the number of fields or
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industries in which it can hope to undertake R & D and the higher the
number of those in which the minimum entry cost will become a barrier
to entry.

Finally, itshould be mendoned that theamount of resources devoted 1o R &
D is not a comprehensive indicator ol wechnology intensity. Expenditure on R
& D is a measure of formally organised inputs into the innovative process, but
innovauon can also occur outside the formal R & D system. The relevance of
the R & D data here is as indicators of a particular type of cost which acts as an
entry barrier but they do not necessarily show the full extent to which techno-
logical capabilities may be important for competitive success. [t may well be
that practical experience and rechnological capabilities gained by engineers
and others on the job in some industries, such as Mechanical Engineering, 1s
an important requirement for “informal” invention, so that learning or
experience economies would give advantages (o existing firms over potential
new entrants.

External Economies

Nextwe consider the extentof geographical concentradon and the incidence
of external economies in the main branches of enginceri ng. Some industries,
as was discussed in Chapter 2, operate most effliciently when centralised in
large agglomerations due 1o advantages of external economies, although this
factor is not very significantin others. From the pointofview ol less-developed
regions or countries, the advantages of external economies enjoyed by estab-
lished large industrial centres represent a competitive disadvantage to some
degree, because they do not have the benelit of these advantages which
existing competitors have. Thus they are less likely to develop the indusiries
concerned.

One can judge the relative importance ol external cconomies in an industry
from the patiern of focation of existing producers. 1f an industry is exceptionally
highly concentrated in certain areas and absent from or very weak in less-
developed areas — despite generally cheaper labour and government
incentives for investmentin the lawer — one can take it that there are probably
significant external economies underlying this pattern. Conversely, if an
mdustry is not particularly highly concentrated anywhere and is reasonably
well developed evenintheleastindustrialised areas, the advaniages of exiernal
cconomies could not be very significant and would not present appreciable
difficulties for newcomers. Of course, there mightalso begeneral delects inthe
infrastructure, institutions or culwure of less-developed areas which would
pardy explain their under-development, but such general conditions could not
explain why some industries have developed there 1o a greater extent than
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others. This difference between the locational pattern of various industries,
therefore, 1s areasonable indication of the extent to which external economies
influence their development. '

EEC regional statistics can be used 10 analyse pauerns of industrial location.
The data used here are for regions of Germany, France and ltaly, as defined by
the EEC “‘Level 11" classification, which distinguishes 31 separate regions in
Germany, 22 in France and 20 in tialy, giving a total of 73 regions in the three
countries combined.* These regions on average are about one-fifth the
arca of the Republic of Ireland. Table 3.7 (Column 1) shows the per-
centage of each sector’s employment in the three countries combined

Table 3.7: Regional Concentration of Engineering Industries in Germany, France and ltaly, 1982

1) (2) ()
Percentage of Percentage of Index of
Sectoral Total Industrial Regional
NACE Employment in Employment in Concentration
Code  Sector Top & Regions Same § Regions (1) + (2}
22 Metals 53.9 22.5 2.4
33 Office & Data Processing
Machinery 60.0 25.4 2.36
35 Motor Vehicles & Pans 48.3 21.9 2.23
36 Other Means ol Transport 43.6 20.7 2.11
37 Instrument Enginecring 14.9 25.1 1.79
34 Elecirical Engineering 127 25.3 1.69
32 Mechanical Engineering 410.4 30.5 1.32
31 Metal Articles 40.6 31.3 1.3

Note: The Top Eight regions are defined as those with the greatest employment in the sector concerned.
Source: Derived from Eurostar, 1985, Yearbook of Regional Statistics.

accounted for by the eight regions with the greatest employment in the sector
concerned; thus the top eight regions referred o in the table are a somewhat
differentgroup for each sector. Since regions vary in size, population and level
of economic activity, Column 1 of Table 3.7 could give asomewhat mislcading
impression of the relative concentration of the different sectors, so Column 3
of the table shows an index of regional concentration, calculated as the ratio of
the top eight regions’ share of employment in the sector concerned 1o their
share of total industrial employment. Ranking sectors according to this index,
as is done in the able, gives an indication of which sectors are most highly
centralised relative to indusury in general,

A significant aspect of external economies and cenuralisation in Metals &

4. UK data are nov available from the source referred 1o here,
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Engineering industries, too, is the importance of close inter-relatonships
between different secrors, which has the resul that regions which are sitrongin
one sector are also often among the strongest regions in other sectors as well.
For example, in listung the top eight regions in the eight main branches of
engineering, there is a total of 64 observations. And 48 of these obscrvations
(or three-quarters of them) occur in just twelve different regions which are
listed in the top eight in at least two sectors. Table 3.8 illustrates this con-
centration in regions which are listed at least twice.

it can be seen from Table 3.8 that the largest concentrations of individual
industries are often found clustered together in the same regions as the largest
concentrations of other indusuries. In addition the regions concerned are
mostly clustered wogether geographically, creating large agglomerations of
engineering production. This reflects the pauwern of evolution discussed in
Chapter 2, by which a critical mass of skills and technological know-how
developed inoneindustry ofien provides the basis for development of another
while there is also often a need for continuing close coniact between suppliers,
purchasers and technologically related industries.

But Other Means of Transport (NACE 36) and, to a lesscr extent, Metals
(NACE 22) are somewhat exceptional to this general pattern since five of the
top eight regions and three of the top regions in these sectors, respectively, are
not among the top cight in any other sector (and hence are not included in
Table 3.8). In other words, in these two sectors the local linkages with other
branches of engineering tend (o be relatively weak. In Other Transport
Equipment, this is mainly because shipbuilding is often located in places
which are not major cenwres of other engineering industries. Aerospace, the
other main component of this sector, does in fact tend 1o be clustered with
large concentrations ofindustries such as Office and Data Processing Machinery,
Instrument Engineering, Mechanical Engineering and Motor Vehicles. Ship-
building, of course, has 1o be mainly located in coastal areas so it is isolated
from most of the major engineering centres. 1t has also proved not o be a very
prolific generator of other industries itsell so large concentrations of other
industries have not necessarily developed around ic. This is of interest because
it suggests that shipbuilding might not be a particularly useful indusuy o
concentrate on in adevelopment strategy, at least not from the point of view of
aiming to generate skills, technological know-how and a suructure of sub-
suppliers from which a sequence of related industries would evolve. On the
other hand, since it does not appear 1o depend on close contact with large
concentrations of other industries, shipbuilding might be relatively casy for a
newly industrialising country to develop.

Similarly the case of Meuals is also significant, because itis clear that some
regions have stong engineering industries without a substantial Metals industry
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Table 3.8: Regions Listed Among the Top § tn Germany, France and ftaly in Mere than 1 Branch of
Engineering

Sector (NACE Code)

Region 22 31 32 33 34 35 36 37
Nordrhein-Westfalen

Dasseldeor! ® * *

Arnsberg * ® .

Sovuthernt Germnany

Swattgart . ¢ * * * *
Darmstadt * ° * ° *
Oberbayern * » ® *
Karlsruhe . °
Freiburg * ?
France

He-die-France ¢ ° . * * * *
Franche Comid ° *
Nord-Pas-de-Calais * .

North-West Haly

Lombardia . * * . * * *
Pieimonte * . * ® b

Source: Derived from Euvostat, 1985, Yearbook of Regional Statistics.

(e.g., the Southern German cluster of regions in Table 3.8), while other regions
which have a strong Metals industry are relatively weak in other branches of
Metals & Engincering. Thus the development ol a Metals sector does not
appear to have been cither necessary or sufficient for more broadly based
engineering development.

From the point of view of a relatively lawe-developing economy such as
Ireland, the main reason for being concerned with external economies and
geographical concentration is because these factors can creaie a form of entry
barrier. From this angle, it seems more important to consider which scctors
have generally proved slowest 1o develop in the regions which are weakest in
engineering, rather than simply drawing conclusions by identifving those
which are most highly centralised in a small number of the strongest regions.
Afterall, Germany, France and lialy havemany highly developed regions witha
good environment of external economies forindustry, so anindusiry might be
fairly decenuralised among quite a large number of regions while still being
unable 10 operate very successfully in the weakest regions.

Table 3.9 {(Column 1}, therefore, shows the percentage of cach secior’s
employment in Germany, France and haly accounied for by the cight regions
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which have the lowest level of employment in the sector concerned. Again, as
in Table 3.7, Column 3 of Table 3.9 shows anindex of regional concentration,
calculated as the ratio of the eight weakest regions’ share of employmentin the
sector concerned to their share of total industrial employment. The sectors are
ranked according to this index, indicating that the effect of external economies

Table 3.9: Percentage of Employinent in Engineering Industries in Weakest Regions of Germany, France und
Italy, 1982 '

(1) {2) (3)
Percentage of Percentage of index of
Sectoral Total Industrial Regional
NACE Employment in & Emprloyment in Concentration
Code  Seclor Weakest Regions Same & Regions (1) +(2)
31 Mewd Articles 2.8 7.97 .35
29 Metals 1.4 7.32 19
34 Electrical Engincering 58 5.37 16
56 Ciher Means of Transport .6 3.18 2
32 Mechuanical Engineering .88 7.14 12
35 Motor Vehicles 52 6.15 .08
33 Office & Data Processing
Machinery .36 6.06 .06
37 Instrument Engineering 13 4.56 .03

Source: Derived from Eurostan, 19835, Yearbook of Regional Statistics.

ininhibiting developmentis probably most marked in sectors atthe hottom of
the table and least imporant in those at the top.

Notsurprisingly, the rapidly evolving high-technology sectors of Instrument
Engineering and Office and Data Processing Machinery are proportionarely
least developed in these regions, since they lack the concentration of specialised
technologists, skills, suppliers and scrvices which are conducive to the successful
emergence of such industries based on the latesttechnologies. In fact, employ-
ment in each of these sectors in the eight weakest regions combined is
numbered only in hundreds although the regions concerned have over a
million people inindustrial employment. Thus the lack ol appropriate external
cconomies in the weaker regions seems o create signilicant barriers to devel-
opment in these sectors.

Although this problem is somewhat less in evidence in the other sectors,
most of them are sull very much under-represented in the weakest regions
compared with industry in general, suggesting thar external economies in
some form is a particularly significant fecature ol engineering. The Metal
Articles sector, however, stands out as rather excepuonally well developed,
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even in the regions which have least employment in that sector. And although
it does not come out in Table 3.9, more detailed observation reveals that
Metals is also a relatively well developed industry in a number of the least
industrialised regions which are weak in engineering generally. Five regions of
Southern ltaly and the island of Sardinia, for example, whose engineering
industries are disproportionately small, account for a greater share of
Metals employment in Germany, France and Italy than their share of total
industrial employment. There are also similar examples in France and
Germany of relatively underdeveloped regions being disproportinately strong
in shipbuilding.

To sum up, it scems that barriers to development resultung from the effects
of external economies are of least significance in Metal Articles since this sector
is least highly centralised and even the weakest regions have developed icto a
considerable degree. Metals and shipbuilding, although highly centralised in
their main centres of production and very underdeveloped in many regions,
differ from the usual pauern, too, in so far as they are sometimes highly
developed in areas which are otherwise relatively lacking in indusury, par-
ticularly other engineering industries. And in contrast to the common pattern
as well, they are often virwually absent from strong cenwres of engineering. Thus
they can operate in some degree of isolation from other engineering sectors,
whereas the major concentrations of most ol the other seciors tend 1o be
clustered together more. And most of these other sectors, particularly the
modern high-technology sectors, are usually much less developed in weaker
regions than industry in general, suggesting that forces of external economies
act as a barrier to their development in less-developed or late-industrialising
arcas.

Skills

Finally, it was suggested in Chapter 2 that learning or experience economies
give advantages to existing firms over potential new entrants in industries
involving specialised complex and intricate tasks, whether managerial, tech-
nical or manual in nature. One indicator which should give some impression
of the industries most affected is skill-intensity, or the proportion of skilled
white-collar workers and craltworkers in each industry’s employment. Table
.10 shows such data lor the UK.

As the table shows, white-collar skill-intensity tends to be greatest in the
most technology-intensive sectors — Office and Darta Processing Machinery,
[nstrument Engineering, Aerospace and Electrical Engineering (which
includes Telecommunications Equipment). Manual skill-intensity is highest
in Railway Equipment, Mechanical Engineering and Acrospace again. It is
worth noting here that in the high-technology, white-collar skill-intensive
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Table 3.10: Skilled Workers as a Percentage of Total Employment, UK 1983

White-collar Craflsimen as Al Skilled
NACE Waorkers® as per per cent as per cent
Code  Sector cent of Total of Total of Total
22 Metals 24.8 12.3 37.1
31 Mol Articles 25.1 15.3 40.4
32 Mechanical Engineering 35.3 27.0 62.3
33 Office & Data Processing
Machinery 69.7 4.0 73.7
34 Elcuirical Engincering 41.4 10.3 51.7
35 Moter Vehicles 23.0 15.8 38.3
362  Railway Equipmem 20.0 47.7 67.7
364 Acrospace 48.3 28.6 76.9
37 Instruiment Engineering 48.8 13.1 61.9
Merals & Engincering 36.5 13.6 55.1

*Note: White-collar includes Managerial, Administrative, Technical and Clerical.
Source: Engincering Industry Training Board, published in UK Annual Abstract of Statistics, 1986.

industries, apart from Aerospace, there is typically a rather low level of manual
skills. Much of the actual production process involves low-skilled assembly
work, This means that in large muli-plant or muldnadonal firms, v can be
relatively easy o separate parts ol the production process from the core of the
firm’s acuivities and relocate them in underdeveloped regions or countries
with low labour costs or other auractions. Consequently, as we shall see in
Chapter 6, electronic and electrical engincering, which have low manual skill-
intensity, are over-represented among multinatonals in developing countries,
whereas the skilled manual labour-intensive industries are not. Thus direct
investment by foreign mulunationals provides a relatively easy but only partial
form of access for developing or newly-industrialising countries inw the
modern high technology industries, despite the prominent entry barriers for
newcomers. But it also raises issues about the long-term implications of such
development, which we return to in Chapter 6.

B. Structural Features of Individual Sectors

This section sums up the characieristics of the vartous sectors, taking each
sector in turn. [talso refers to the implications for Ireland, pointing out where
one would expect the Irish ¢ngineering industry 1o be most or least successful
in its development up o the present. In this way it oflers some initial obser-
vations which should help o explain the structure and wends in the Irish
engineering industry which are examined subsequently in Chapters 4, 5
and 6.
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Production and Preliminary Processing of Metals (NACE 22)

The main branches of the Merals secior are iature industries, possessing
characteristics that are commonly portraved as typical ol the mature phase of
the industry life-cycle. Thus they are characterised by a relatively low rate of
technical change, substantal economies of scale and hence concenurated or
oligopolistic industry structures, a range of quite standardised produats,
generally weak growth in demand and a high degree of capital-intensity. In the
olderindustrial countries, these industries generally arose in the same locations
as ore deposits because of the influence of transport costs at a time when
transport conditions for bulk shipments were poor. Areas without substantial
ore deposits usually did not develop large competitive metals industries until
more recenty. But the development of cheaper bulk transport has ¢nabled
them to grow successlully in counries which are poor in resources, e.g.,
Japan.

The main source ol barriers 1o entry in Metals is not in external economics,
product differentiation, 1echnological capabilities or specialised skills. The
technology can often be purchased embeodied in process plant or under
licence. But major entry barriers result from economies ol scale and capital
requirements. These barriers have been successfully overcome by some large
newly industrialising countries, which can autain a suflicient scale with the aid
of proteciion of their substantial domestic markets and can obtain inier-
national loan capital for finance. Some of these countries, such as South Korea,
Brazil and Argentina have thus emerged as major producers of steel, exacerba-
ting a siruation of apparently chronic excess productive capacity and resuhing
in widespread losses or low profiability.3

For Ireland, with a small domestic marketand a policy ol free trade, however,
one would expect the entry barriers 1o impose a sertous constraint on the
development of an indigenous Metals indusury. Of course, as in any large
sector, there are activities which are exceptions to any generalisations such as
those made above, so the industry is not completely ruled out for Treland, but
one would expect it to be relatively small. Apart [rom indigenous firms,
however, another route 1o industrialisation is through the awraction of multi-
national companies to Ireland, Since large firms have emerged in this sector,
one might expect o find some muhinational investment in breland. But this
would be relatively limited since most companies in the developed world have
been rationalising or cuuting back productive capacity rather than expanding
in recent tmes.

5. Peter Bruce, U The Rise and Rise of the Third World™, Fnancial Timnes, 2211 1/83.
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Manufacture of Metal Articles (NACE 31)

Although this sector includes a diverse range of activities, a valid general-
isation for most of them is that barriers to enury tend 1o be lower than in the
other branches of Metals & Engincering. Economies of scale tend 10 be
relatively insignificant, so most firms arc only small o medium-size and
industry structures are generally quite fragmented. Technologies are either
relavvely simple and easily mastered, or else embodied in capital equipment
which can be purchased. Skill levels are low and the forces of external ccono-
mies and centralisation present relatively few difficulties for lae-developing
areas in some of the main product groups in the sector. Indeed, some product
groups have both low enury barriers and a degree of natural protecrion against
distant competitors because there is a need for close contact with local
customers and flexibility of response to diverse local demands; these types of
acuviues are thus sheliered or virtwally “non-traded”,

Structural metal products (e.g., metal barns and sheds, metal doors, window-
frames, staircases) and other simple metal fabrication (tanks, gawes, ete.) are
generally numbered among the shelwered industries, which would be expecied
to have developed in Ireland in siep with domestic demand. And many
standardised finished metal articles {(cutlery, pots and pans, buckets, etc.) also
have low enury barriers although they could not be regarded as sheliered. The
main area where difficulties could arise for a late-industrialising counury like
Ireland is in sub-supply indusiries (castings, forgings, stampings, metal wreat-
ment, etc.). In these activities there are ofien significant external cconomies
since they may need o be in close comact with their customers which are
principally other engineering industries. Thus such activities could be relatively
underdeveloped in Ireland compared with other countries which have much
larger concentrations ol established engineering industries. Since firms in
Manufacture of Metal Articles tend to be rather small, there has been relatively
lide development of multinational companies in this sector, so it could hardly
be a major area for foreign investment in treland.

Mechanical Engineering (NACE 32)

This sector produces a very diverse range of productive machinery and
equipment and consequendy icis dilficult wo generalise on its characteristics.
Some branches are dominated by very large lirms, e.g., tractors, bulldozers
and combine harvesiers, bur for the mosi part firms in the indusiry are not
particularly large. However, many segments of this sector are quite con-
centrated or oligopolisticin suructure and the main reason why the companies
concerned are not very large is because of limitations of demand for their
specialised products. Thus entry barriers caused by economies ol scale and the
necessity 10 gain a signilicant market share 10 auain an efficient scale of
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production are often greater than firm size alone would suggest.

Although Mechanical Engincering is nota particularly technology-intensive
sector, it is skilled manual labour-intensive. There also appear to be quite
significant external economies since established centres of the industry, with a
pool of specialised engineering and labour skills and a structure of sub-
suppliers and related industries, have continued to be the principal locations
for this industry. Thus, for example, the owner of one machine tool company
explains why his firm decided o remain in Bridgeport, Connecticut, a tradi-
tional centre of his industry, despite the very high wage levels:

.. . thereis a culture of mechanical skills and the kind of mental skills you
don’tgetin the agricultural areas. Here we have the resources in tcrms of
very high quality sub-contractors, industrial suppliers, steel distributors
and good communications.

I's very difficult to rake a guy out of the cornfields and make a toolmaker
out of him.%

Although such forces of external economies are not so strong as to make
Mechanical Engineering exceptionally highly centralised in a small number of
regions, it does remain relatively undeveloped in regions which are generally
weak in enginecring. Thus one would expect this factor to have proved a
constraint on its development in treland. As always, there are exceptions to
such a generalisation, but one could expect Mechanical Engineering to be
relatively small in Ireland compared with advanced industrial countries.

Office and Data Processing Machinery (NACE 33)

Much of this sector is composed of big firms, it is one of the most R & D
intensive of all industries, and there seem to be significant external economies
since it is highly centralised in advanced regions and virtually absent from
many less-developed arcas in industrialised countries. Thus in several
important respects there are high encry barriers for indigenous firms in
Ireland, in the main acuvities in this industry, so one would expectto find only
limited indigenous development.

But since many firms in the industry have grown large, substanual muld-
national companies have emerged and unskilled labour-intensive acuvites
have been located in developing countries. And because growth rates in this
relatively newindustry have been very high, significantopportunities have also
arisen to attract expanding multinational companies o Ireland. A prior,
however, one would expect the most R & D intensive and technologically
demanding activities to remain concentrated in advanced industrial areas, so

6. **Profitable Niche in the Machine Tool Murket™, Financial Times survey of Connecticut, 15/1/86.
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that mobile multinational plants in Ireland could generally be expected to
carry out operations which are rather less demanding technologically than
those remaining in more advanced industrial areas.

Electrical Engineering (NACE 34}

Much of this sector, again, is composed of large lirms, e.g., in the major
domestic elecurical appliances, telecommunications cquipment and basic
electrical machinery, so there are enury barriers arising from economies of
scale in much of the industry, but there are also some exceptions. Techno-
logical enury barriers, oo, are sometimes substantial, with large R & D
expenditures being necessary in much of telecommunications equipment in
particular. However, other areas such as consumer elecironics, electrical
appliances and insulated wires and cables are mostly technologically mature
with quite low R & D intensities. Most of the sector would not be easy lor Irish
firms to succeed in, but there are some activities with low barriers to entry.

However, there would be quite significant opportunities to atract multi-
nauonal investment since there are many large firms which have been able 1o
expand due to quite high growth in demand.

Motor Vehicles including Parts and Accessories (NACE 35)

The Motor Vehicles industry is very highly concentrated in giant firms since
there are substantial economies of scale. In the United Siates, forexam ple, the
top four firms in “Motor Vehicles and Car Bodies™ accounted for 93 percent of
sales and had average employment of over 75,000 cach in 1977 (US Census of
Manufactures, Concentration Ratios in Manufacturing). In Western Europe,
six companics, cach making over a million cars a year, accounted for 85 per
cent of car production in 1978 while five other companies accounted for a
further 14 per cent (Jones, 1981, Ch. 1). Although this sector is not exceptionally
R & D intensive in relation to sales, companies’ R & D expenditures tend o be
very large in absolute terms, creating additional major enury barriers. Thus
one would not have expecied many Irish indigenous firms o prosper under
free trade conditions in this industry. The possible exceptions, constituting a
small minority of the sector as a whole, would be in special-purpose vehicles
which form small specialised segments where no company can take much
advantage of economies of scale, as well as in truck bodies and some parts and
accessories.

There would be opportunitics 10 atract some foreign investment in this
industry since major multinatonal companies exist and growth rates are quite
healthy. But the large integrated planis generally prefer 1o ocate close o large
centres of engineering since they depend on a very wide range of suppliers
of components and there are advantages in close contact between them.
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Consequently Motor Vehicles tends to be one of the least developed sectors in
regions with relatively weak engineering industries.

Other Means of Transport (NACE 36)

This sector is comprised of three main branches, aecrospace, ship (and boat)
building and railway equipment, which have rather diverse characteristcs.
Entry barriers of nearly all types are very high in aerospace, making it an
unlikely industry for successful Irish indigenous development. And both its
skilled labour-intensity and the importance of preferendal state purchasing
from domestic producers in much of the industry often tend to restrict its
choice of location 1o the major advanced counuries, so that foreign investrment
in Ireland would tend to be rather limited.

Shipbuilding shares some of the characteristics of the steel industry —
technological maturity, large scale, limirted technological linkage with other
major branches of engineering and hence considerable freedom to develop
outside major established engineering cenires. Thus for much the same
reasons as in the case of steel, it has been successfully developed by large newly
industrialising countries with the initial aid of protection — from Japan some
decades ago 1o South Korea and Taiwan more recently, In view ol these
developments, combined with weak demand, there has been chronic excess
capacity lor some time, with widespread losses. One would expect the scale
entry barriers to have restricted the development of this indusury by Irish
indigenous firms, while the poor market climate and excess capacity would
have meant poor prospects in recent times for investment in Ireland by
expanding multinational companies. However, small boat building, which is
fragmented among many quite small firms, might offer opportunities for Irish
indigenous firms.

Railway equipment is mostly quite highly concentrated in large firms
indicating that economies of scale are probably significant. In the USA, for
example, the op eight finms accounted for 65 per cent of sales in 1977 and
employed an average of 4,200 people each. The enury barriers due o econo-
mies of scale would thus tend to have restricted development by private
indigenous firms in Treland. In this industry, oo, preferential public sector
purchasing from domestic producers tends to limit export opportuniies, so
the industry could scarcely have grown very large in Ireland, and Ireland
would not be a particularly attractive location for multinational firms,

Instrument Engineering (NACE 37)

As in Mechanical Engineering, many firms in this secior are not particularly
big and there is room for quite a large proportion of small to medium-sized
firms. Again, however, some individual segments are quite concentrated or
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oligopotistic in structure, so one reason why the companies are not very big is
because demand [or their specialised products is imited, Thus the constraines
imposed on new enwrants by the necessity 1o gain a significant market share in
order to attain an efficient scale of operation are sometimes quite important.

Much of Instrument Engineering is also particularly R & D intensive, more
50 than Mechanical Engineering, so there are probably appreciable techno-
logical entry barriers. And there appear to be quite significant external
economies since the industry scarcely exists in many of the regions which are
weakest in engineering generally in industrialised countries. Thus despite the
relatively small size of many firms in this secior, there appear (o be quite
significant barriers to entry which one would expect 10 have resuricted the
development of Irish indigenous firms.

Although most lirms in Instrument Engineering are not very large there are
still quite a number of subsiantial firms. For example, among the 13 branches
of the American Instrument Engineering indusury, the wop ¢ight firms in each
branch typically employ an average of 2,000-4,000 people and account for
about 50 per cent of sales. So it has been possible for multinational firms o
emerge and, with quite high rates of growth in demand, they have expanded
quickly and provided significant opportunities for Ireland to auract foreign
invesument in this sector.

Having outlined the structural characreristics of the main branches of
engineering in advanced industrial countries with which Ireland has had o
compete, we can now turn to examine the growth and developmentofthe Irish
Merals & Engineering sector, which has occurred in this international context.




SECTION 1]

ENGINEERING INDUSTRIES IN IRELAND




Chapter 4
THE DEVELOPMENT OF ENGINEERING INDUSTRIES IN IRELAND

A. Background — Irish Engineering before the 1960s

In outlining the carly evolution ol engineering industries in advanced
countries in Chapter 2, itwas pointed out that they tended to develop initially
in close proximity to their customers in increasingly concentrated industrial
centres, the principal customers at [first being induswries such as textiles,
mining and fircarms. There also tended o be advantages in increasing special-
isation within engineering. Since large industrial centres with a large mass ol
industries purchasing machines were able to generate the greatest demand for
engincering products, they could achieve the greatest degree of specialisation
within engineering. And this in turn meant that their engineering indusiries
were the most efficient and turned out high quality products, so that the
industrial centres which grew relatively large at the earliest date tended 10 be
the most competitive, both in engineering and in the “leading” sectors which
used the machinery and equipment concerned.

This development of competitive advantages in large integrated industrial
centres was a dynamic and cumulative process giving increasing advantages 1o
the largerindustrial centres as time wenton. To be competitive atany one ime,
it was important to have a scale of production and a degree of specialisation
comparable to the best practice of the time. This made it increasingly difficult
as time went on for late developing regions or countries to compete effectively
with the more advanced areas, and consequently some form of policy inter-
vention, such as protection against advanced competitors, was commonly
used by relauvely late developers.

In general, unprotected industries could notand did not develop smoothly
from relatively small beginnings alier the start of mechanisation elsewhere
into successful large-scale producers. Rather the strongest centres of an
industry, which made the earliest start on the largest scale, ended to gain
increasing market shares during the nineteenth century, disposing of lesser
competitors as they did so.

Since Ireland was in a relationship of free trade with Great Britain alter the
carly nineteenth century, and since Britain was the world’s leading industrial
economy from the beginning of the Indusurial Revolution up to the 1860s,
there were thus considerable obstacles in the way of a successful Irish indusrial
revolution, quite apart from any domestic inadequacies. [t was not that indus-
trialisation completely passed Ireland by, but it occurred on arather small scale
and relatively late in the day in most of Ireland, at least by comparison with
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Britain. Thus as tme wenrt on, the Irish industrial revolution faltered and
eventually turned into industrial decling, with the notable exception of Bellast
and the surrounding area.

Aswasnoted in Chapuer 2, in the absence of significant mining and fircarms
industries, the textiles industry appeared 1o provide the best prospect as a
“leading” sector which might have generated the demand to create engine-
ering industries in Ireland. Quite a subsiantial texules sector did emerge in
Ircland, in fact, and as late as the Census of 1841, 700,000 people were
reported 1o be engaged init. Linen was much the strongest branch, witha large
established export trade hefore the process of mechanisadon began. At that
stage, belore mechanisation began, itemployed many people right across the
northern half of the country, but the weaving and finishing stages were con-
centrated in the northeast while spinning gave work to farge numbers of
people, mostly women, as lar aficld as Mayo and Galway. The woollen and
cotion industries were also well established in the home market in the late
eighteenth century when the indusurial revolution was getting under way, but
they exported litde and were a good deal smaller than British competitors.?

Beginning in the 18205, both the cotton and woollen industries went into
long-term decline. The contraction of the couon secior, as Dickson (1978)
concludes, may be regarded as:

. only one aspect of the general concentration of the industry on
Lancashire and Glasgow, in the sccond generation of industrialisation.,

Cullen (1976) similarly remarks that the dechine of the Irish woollen industry
was comparable to the decline of smaller British woollen centres such as
Norwich and the southwest of England in the face ol the growing dominance of
Yorkshire.

The Irish linen indusory [ared imuch better, however, which was consistent
with the fact that it was larger than its British counterparts an the time when
mechanisation began. After a process for powered spinning of line linen yarn
was perfected in the 1820s, the spinning stage of the indusutry in Ireland was
transformed from a decentralised rural couage indusury into a factory-based
activity concentrated in Bellast. As outlined in Chapter 2, centralisation
generally accompanied the inwroduction of machinery into an industry, and
Bellast was the natural location lor the growth ol a linen-spinning and texiile
machinery complex in Ireland, since the main concentration ol skilled weavers
and linen finishing trades were already based in the surrounding area. In due
course, as was also mentoned in Chapter 2, a series of related engineering
7. Sce O Malley (1981) for a somewhat more dewiled discussion ol these historical developments and
references. 10 some ol the relevan literare.
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industries developed in the Belfast area, starting with textile machinery, and
Bellast emerged as the predominant centre of linen manufacwuring in the
world, gradually squeezing out its English and Scottish rivals.

Forthe rest of Ireland, however, the nineteenth century turned into a period
of industrial decline as production became increasingly concentrated in
specialised factories in large industrial cenures elsewhere. Engineering acuvities
which had existed in the early stages of the industrial revolution mostly failed
to achieve an adequate scale or degree of specialisation 10 survive into sub-
sequent generations in the absence of alarge concentrated demand from local
industries.

In sicam engine construction, for example, Dublin rather than Belfast had
been the main centre of production up to the 1820s. At that time:

... any large engineering firm would have been prepared to undertake
the construction of all types of machinery, including steam engines, if
they could secure designs or machines to copy, for specialisation did not
become general until the second half of the nineteenth century (Coe,
1969, p. 39).
But as specialisation, and hence a large local demand, became increasingly
important for survival, Belfast with its rapidly growing and mechanising linen
indusury generated suflicient demand to support competitive steam engine
manufacturers while Dublin did not. Similarly, ironfounding was a larger
industry in the south than in the north in the first half of the nineteenth
century. But the south’s industry was largely general and non-specialised
ironfounding, producing a diversity ol products, whereas the north’s iron-
founders were focused more on producing specialised parts for machinery
being made locally. In the second half of the century, this left the southern
indusuy vulnerable 1o increasingly specialised and large-scate Briush com-
petition, while Belfast's expanding enginecring industries generated sufficient
demand for specialised castings 10 allow northern ironfounding to continue
growing (Coe, 1969, Ch. 3).

The outcome of such developments was that metals and engineering in the
south declined, and due to the consequent scarcity of skills and wechnical
knowledge acquired through experience, it became increasingly unlikely that
new generations of products would be made here on a substanual scale. By
1929, only about 10,700 people were recorded as employed in Metals &
Engineering in the Irish Free State, which was just 17 per cent ol manulacturing
employment and 0.8 per cent of the ol labour force.® Much of this
8. Census of Indusirial Production {CIP), 1929, The ligure of 10,700 includes 6,909 in all Mewals &
Engincering sectors except railways and tramways plus an estimare of about 3,800 engaged inmanufaciuring
and repairing of railway and wamway equipment: this estimate is based on the propostion of supurt of the
railways and tmways sector accounted for by manufaciuring and vepairing, as opposed 10 construction
and other work, since employment is not broken down in this way whereas owput is.
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employment was in a handful ol quite large establishments — railway work-
shops and the Ford factory in Cork (sec Jacobson, 1977, for an explanation of
Ford’s decision to establish a lactory in [reland). The remainder was largely
confined 10 very small-scale manulacture of metal aricles, with vi rtually no
mvolvemnent in metals, mechanical engineering or electrical engineering
except for repair and maintenance work.

When protection against imports was introduced in ‘the early 1930s,
however, forcign competition was substantially restricred, and industrial pro-
ducvon and employment began 1o expand quite rapidly despite the world
depression at that time. Metals & Engineering shared in this growth, although
the greatest expansion occurred in consumer goods industries, and engine-
ering’s share of manufacturing cmployment declined slighily. Industrial
growth was interrupted during the Second World War because of the difficulty
ol importing necessary inputs but it resumed after the war even more rapidly
until the prolonged recession of the 1950s. By 1951, about 22,000 people were
employed in Metals & Engineering which represented 15.7 per cent of manu-
facturing employment.?

It appears, therefore, that the protectionist policy encouraged indusrial
growth during the 1980s and 1940s. Tt might be said that the theory of
comparative advantage shows that [ree trade promotes the greatest efficiency
m allocation of productive resources, whereas protection leads to inefficiency
in allocation and lower economic welflare than would otherwise be attainable.
But whether the condusions of the theory hold in a particular case at a
particular time depends on whether the assumptions underlying it actually
apply, and specifically on whether full employment of productive resources
prevails. Il there is full employment, international competition under free
trade promotes efficiency in allocation of resources 1o the benefitof the rading
parmers, buc il there is not then international competition would cause the
weaker trading parwner to suffer disproportionately from unemployment.
Since there was, ol course, high unemployment worldwide in the 1930s, and
since Ireland had a record of unemploymentand/or emigration for alongtime
previously, protection was not necessarily an ineflicient surategy and certainly
theinitial phase of the protectionist policy was a time of industrial growth such
as had not occurred lor a long time past.

However, a basic long-term weakness in this strategy became evidentin the
1950s. Protection had encouraged production for the domestic market but it
did nothing to promote exports, and it may even have discouraged exporting
9. C1P. 1951, Although i appears from the data that emplovinent in engineering more than doubled in the
1930s and 1940s, this probably overstates the rite of growth o some exwent since the Census increased its
coverage during this period. Nevertheless, it is clear both from ibe Census of Populmion and from the large
number of new firms established inthe 19305 and 19405 (Keanedy, 1971, Ch. 2) that there was substaniial
growih in manulacturing and, no douln, in Meats & Engincering.
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by giving producers good reason to concentrate on the home market where
competition was less demanding. Thus, although the econom y and the indus-
trial sector in particular were growing, exports fell from £132 millionin 192910
£82 million in 1951, in constant (1953} prices (Trade and Shipping Statistics,
1961). And as industrial production for the home market increased, without
export growth, the proportion of manufacturing output going lor exporefell,
with only 6 per cent of output (excluding Food, Drink and Tobacco) being
exporied in 1951 (CIP and Trade and Shipping Statistics).

Atthe same time, although import bills were initially cut quite substantally
by the process of import substitution during the 1980s, there were sull many
gooads which were not produced in Ireland, including many industrial inputs
of fuel, materials and machinery. This was because of a lack of some raw
materials, weaknesses in engineering technology and the constraint imposed
by a small market on development of large-scale or specialised industries.
Hence, as demand for those imports which had not been substituted by
domestic production increased with economic growth, the import hills
eventually, by the late 1940s, grew 1o exceed the cost of imports before the
process of import-substitution began. With a condnuing failure to achieve
significant growth of exports, balance of wade deficits became increasingly
threatening. In the absence of major capital inflows, this ted o prolonged
recession since further increases in imports, which necessarily accompanied
growth, were no longer possible without increased export earnings.

Between 1951 and 1958, industrial outputgrew by litle more than 1 per cent
a year and manufacturing employment declined. In Metals & Engineering,
employment stagnated throughout the 1950s, and the level reached in 1951
was not exceeded until 1960.

B. The Development of Irish Engineering since the 1950s

Duringthe 1950s and early 1960s, there were fundamental changes in policy
aimed at overcoming this impasse. New grants, tax concessions and advisory
services were introduced inthe 19505 to promote exports, and legislation was
changed o encourage invesumentin export industries by foreign muliinational
firms, which had been actively discouraged from investing in Ireland since the
1930s. And in the 1960s steps were 1aken o dismantle protection and to return
to free trade, mainly through the Anglo-Irish Free Trade Area Agreement,
signed in 1965. The [ree wrade relationship was further extended o all EEC
countries after Ireland joined the EEC in 1973.10

These policy changes made Ireland an attractive location for muliinational
companies, particularly those aiming to exportto the UK and later o the rest of

10. The inteniton to adopt these major changes in policy and the rationale for doing so were outlined and
explained in Economic Development (1958) and the furst Programme for Economic Expansion (1958). O'Malley
(1980) comains an accoum of the steps by which the policy changes were implemented.
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the EEC. They also improved access for Irish agricultural and food exports to
major auractive markets. Consequently, with an inflow of foreign capital for
industrial investment and rising export carnings, from both industry and
agriculture, the balance of payments consuraint was relaxed and economicand
industrial growth resumed in the 1960s and 1970s. In this new phase of
increasingly export-oriented indusinial growth, engincering was the most
important growth sector, unlike the import-substituting phase. Within
engincering, however, as in indusutry generally, much of the growth was due to
new multinational investment white many formerly protected 1rish firms had
difficulties in coping with the free trade environment. The rest of this chapeer,
however, concentrates on describing developments in engineering at an
aggregate level without regard o distinctions of nationality of ownership. The
aim hereis mainly to demonstrate the key role played by this sectorin Ireland’s
industrial development since the 1950s, without atempting 10 explain the
trends, which can only be done when irish firms are separated from the
multinationals, as is done in the following two chapters.

Table 4.1 shows average annual rates of growth of the volume of production
and employmentin Metals & Engineering and in all manuflacturing for various
periods between 1953 and 1985, As the table shows, l[ollowing the recession of
the 1950s, the rate of growth of output and employment rose substantially
during the period 1958-73 in both Metals & Engincering and 1otal manu-
facturing. This growth was interrupted by the international recession ol the
mid-1970s, but after that growth rawes rose again in the sccond half of the
1970s. 1n the first hall of the 1980s, however, output growth slowed again in
mostindustries and employment fell quite sharply, although in Enginecring the
rate ol growth of ouput accelerated; but since there was also very rapid growth

Table 4.1 Average Annual Percentuge Growth Rates, 1953-83

Volume of Oulpud, Volume q/' Quelprut, Employment, EI!’.‘;}IU)'H!HH,

AMelals & All Metaly & Al
Period Engineering Manufacturing Enginerring Manufacturing
1953-58 4.4 1.2 1.0 -0.2
195§-73 5.2 6.7 5.3 2.4
1973-76 0.5 1.6 0.5 -1.0
1976-79 7.2 7.6 6.8 3.2
1979-85 10.1 4.0 -1.3 -3.2
1958-35 7.7 5.7 3.9 1.0

Note: There was a change in the industrial classification systeoy from SIC to NACE in 1973, but Menals &
Engincering covers substanmialhy the same activities under both systems, Emplovinent da lor 1985
are the average of the firse three quarers.

Sewrce: Census of Industrial Production, and mombhly inguiries for 1983,
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in labour productivity, engineering employment fell somewhat at the same
time. Thus after the late 1950s there was generally quite a strong expansion of
industrial output and employment, at least unul the 1980s. Metals &
Engineering played a very important partin this expansion and accounted for
a growing proportion of Irish industry, as Table 4.2 shows. By 1982, engine-
ering employed 66,000 people, as compared with 24,000 in 1960. In fact,
the increase in Metals & Engineering employment between 1960 and 1982
was cquivalent to about two-thirds of the increase in total manulacturing
employment.

Table 4.2: Percentage share of Metals & Engineering in Manufucturing Employment and Quipul,

1960-82
1960 1970 1980 1982
Percentage Share of Einplovinen 16.0 19.6 29.0 30.7
Percentage Share of Net Quipun 15.1 18.5 26.7 29.1

Saurce: Census of Indusirial Production.

Within the engineering sector, however, there has been a good deal of
diversity in the experience of different branches. Table 4.3 illustraies this by
showing the changing composition of the sector between 1973 and 1985.1!

Table 4.3: Sectoral Composition of Metals & Engineering, 1973 and 1983

Net Net
Ewmployment  Employment  Quipt Oulprut
Seclor 1975 (%) 1983 (%) 1973(%) 1982(%)
Metals 8.3 2.9 7.3 2.5
Metal Articles 23.3 21.1 21.5 16.1
Mechanical Engineering 11.3 13.9 11.7 9.5
Office and Data Processing
Machinery 2.0 13.2 3.6 27.6
Elecurical Engineering 228 24.9 20.7 21.7
Motor Vehicles and Pars 15.5 5.5 14.0 4.8
Other Means of Transport 1.9 6.7 10.2 53
Instrunient Engineering 4.9 11.8 10.8 12.5
Metals & Engincering 100 100 160 100

Note: Employment data for 19835 are the average of the first three Quarters.
Source: Census of Industrial Production, and monthly inquiries for 1985,

1. Owing to reclassification from the SIC sysiem 1o NACE in 1973, it is not possible to exiend the
comparisoit at this indusiry branch level back bevond 1973,
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Metals, Motor Vehicles and Other Mcans of Transport all declined sub-
stantally in importance and, in fact, they all had an absolute decline in
employment. At the same time, there was particularly rapid expansion in
OﬂlCC and Dara Processing Machinery and Instrument Engincering, both in
absolute terms and relative to the rest of Metals & Engineering. Since these are
generally regarded as high-technology and high-growth industries inter-
nationally, these trends might be seen as fairly typical of western European
experience. However, when we come to examine the trends in more detail in
Chapters 5 and 6, distinguishing between indigenous and loreign-owned
firms and wacing the impact of the removal of protection, it will be apparent
that the Irish experience and the forces behind i are rather different in
important respects rom the experience ol more advanced industrial countries.

A further important aspect of the development of the Irish Metals &
Engineering industry was the particularly rapid growth of exports, which was,
of course, an important policy goal in view of the potential for a balance of
payments constraint to restrict the growth of such a small and open economy.
Exports accounted for only 12.4 per cent of the gross output of Meals &
Engincering in 1960, which was considerably less than the figure of 19.3 per
cent for all manulacturing, suggesung that the large majority of Irish engine-
ering industries at that time could not match internatonally competitive
standards and depended a good deal on proteciion o ensure their survival. By
1973, however, exports had risen 1o 31.4 per cent ol engineering gross outpu,
which almost equalled the figurc 0l 33.4 percentforall manufdctunng(Revu’w
of 1973 and Qutlook for 1974, Tr.lbl(,'(l)). And the proportion ofthe sector’s output
going for export continued 1o increase rapidly, to 52 per cent in 1978 and
about 69 per cent by 1982.12 Metals & Engineering now exports a substantially
greater share of its output than the rest of industry. Whereas engineering
products had accounted for only 8 per cent of manufactured exports in 1960,
they increased o 35 per cent by 1983. Thus the Metals & Engineering sector
was well to the fore in the expansion of [rish industrial exports, as in other
aspects of the counury’s industrial development since the 1950s.

Although this rapid growth of Irish engineering exports could be partly
awributed to relatively scrong growth in world demand and internadonal trade
in these products, a good deal of the growth in lreland’s exports was duetoa
marked increase in the country’s share of world markes. Ireland’s share of
Metals & Engineeering exports from all Developed Market Economies
increased six-fold, from 0.07 per centin 1965 1o 0.41 per cent in 1982 (UN
International Trade Statistics Yearbooks).

12. The 1978 figure comes from data supplicd by the Departmem of Indusury, Commerce and Tourism for
Blackwell, Danaher and O Malley (1983). The 1982 figureis the suin of SITC categories 67, 68,69, 7, 81 and
§7 as a percentage of Metals & Engineering gross output in the 1982 CIP.
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In one important respect, however, the growth of Metals & Engineering has
contributed rather less to Ireland’s economic development than it might
appear from some ol the data presented above. For engineering industries,
and especially the fastest growing ones, have tended to import a relatively high
proportion of their inputs and, in the case of foreign-owned multinational
companies, to repatriate much of their substantial profits.

Thus the proportion of their output accounted for by value-added and
retained in Ireland is lower than in many other industries. Table 4.4, Column
2, shows the “Irish economy expenditures” of engineering industries as a
percentage of sales, meaning the amount spent on wages, salaries, and Irish
materials and service inputs, expressed as a percentage of sales.

In Metals & Engineering as a whole, and particularly in the fastest growing
sectors placed at the top of the table, these frish economy expenditures are a
good deal lower than in all manufacwuring. 1tis very likely, therefore, that the
growth of engineering industries has contributed proportionately less 1o the
economy than growth of most other industries. 3

Tuble 4.4: Growth Rates and Irish Economy Expenditures in Engineering Indusines

Annual Irish
Average Econony
Outprul Expenditure
Growth (%) as % of
Seclor 1973-8> Sales, 1983
Office und Darta Processing
Machinery 39.4 252
Instrument Engineering 6.8 Instrutnient Engineering 35.0
Healtheare Products 36.2
Mechanical Engineering 6.3 Mechanical Engineering 63.6
{ Precision Toulmaking 71.7
Electrical Engineering 4.8 42.0
Metal Articles 1.1 53.4
Other Means of Transpornt 0 28.7
Meals - 02 84.5
Motor Vehicles and Paris - 9.2 14.7
Muals & Enginecring 7.0 38.3
Towl Manufacturing 4.6 49.0°

*Note: This is the figure for Non-Food Manufaciuring.
Sources: Column | from Census of Industrial Production and monthly inquiries.

Coluinn 2 from 1DA (1985, Appendix V).
13. Note, however, that Itish economy expenditures are not the same as value-added in the cconemy since
there are secondary leakages, in the sense tha macerial and service inputs purchased in Ireland contain
some imported inputs. But Irish economy expenditures give an indication of the relative contribution 1o the
economy of different seciors.
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The dara suggest that as Mctals & Enginecring has become increasingly
important in the industrial sector over the past 25 vears, the conuribution o
economic growth arising [rom a given increment to total industrial ouput
would, therefore, probably have tended to decline somewhat. And, further-
more, the composition of Metals and Engineering itself has been changing so
that the fastest growing branches, which have become increasingly imporwant,
tend o be those with the lowest Irish economy expenditures. This suggests
thatthe contribution to cconomicgrowth arising from agiven incrementio the
ouiput of Metals & Engineering has probably been declining, because mostof
the growth has come in sectors with low Irish economy expenditures.

On the more positive side, Irish economy expenditures per employee in
engineering are quite close to the average for non-Food manufaciuring, and
higherin Office and Data Processing Machinery, although they scem low when
expressed as a percentage of sales. And despite the reladvely low Irish economy
expenditures of engineering industries as a percentage of sales, and the sub-
stantial outtlows of profits and payments lor imported inputs, they would still
be net conwributors of foreign exchange to the Irish economy because they
export such a high proportion of their output. In fact, exports accounted for
over 95 per cent of sales in the fastest growing sectors. So although their
imported inputs and outflows of profits look very high — as much as a possible
75 per cent in Computers and Office Machinery — the valuc of their exports
was even greaier. Thus not only does Meials & Engineering now generate
sufficient loreign exchange earnings to pay for its own imports, butitalso has a
surplus which helps to relax the foreign exchange constraint for the rest of the
cconomy.

Finally, despite the rapid expansion ol lrish engineering since the 1950s, icis
still a relatively underdeveloped indusury here by the standards of advanced
industrial counwries. Table 1.1 in the introductory chapter showed that it
accounted for 30 per cent of Irish manulacturing employment in 1983, com-
pared with 49 per centin the EEC. Given that Irish industry as awhole sull lags
behind most of the EEC in its development, we would not be too far off the
mark il we said that Metals & Engineering is no more than half as large in
Ireland, in proportion o the size of our cconomy and labour force, as itis in
the advanced economies. A further indication of this relative weakness by
international standards is the fact that Ireland’s imports of Metals & Engine-
ering products stll exceeded exports by 19 per cent in 1984,

To conclude, starting almost from scratch the Irish Meals & Engineering
industry has grown substanually since the foundation of the State. [n several
respects itis now Ireland’s mostimportant manufacruring sector. This growih
occurred in two mam phases — under a protectionist policy in the 1930s and
19405 and under a free trade, “outward-looking” policy since the end of the
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1950s. The nature of growth, and the wype of firm and type of productinvolved,
differed in these nvo phases in ways which left their mark on later developments.
The next two chapters go into these matters in more detail, analysing paterns
of change since the 19505 distinguishing between indigenous and foreign-
owned firms. A majorissue to be considered is how the industry could grow so
strongly under a free trade, outward-looking policy since the 1950s, despite
the lact that it had largely lailed 10 compete internationally ar all times during
the previous 100 years, and despite the barriers to enuy faced by late developers
which were discussed in Chapters 2 and 3.

The reason for distinguishing between indigenous and lorcign-owned firms
in the next two chapters is because the two groups have rather different
characteristics and have behaved differently. In particular, indigenous lirms,
as latecomers, have been impeded by barriers 1o entry while the foreign-
owned industries are generally branches of refatively strong established
companies. In the circumstances one cannot really analyse the comparative
advantage or competitive advantage of a country such as [reland adequately in
terms of product or induswial categories without distinguishing between
indigenous and foreign firms. Since competitive advantage to a greaw extent
resides in specific irms, many of which are multinational firms, rather than in
the country as such, one could not understand the pattern of industrialisation
on the basis ol factor endowments, resources or skills present in the country,
without making a distinction between the type and origin of the firms involved.
Similarly, in seeking 1o develop the couniry’s competitive advantage further, it
is necessary to make this distinction because the new industries which might be
most successfully developed by Irish firms may be quite different o those
which are most likely 10 be established by foreign multinationals. Just because
industry Xis well developed here by multinationals, itshould not be presumed
that Irish firms can succeed in the same industry. But we return to this issue in
Section 1.




Chapter 5
TRISH INDIGENQUS ENGINEERING INDUSTRIES

te has been shown in Chapter 4 that the Mewls & Engineering sector
expanded rapidly after the 1950s, with particularly sirong growth of exports.
This was in contrast to its previous persistent failure 10 meet international
competition successfully, and it may also appear to be at odds with the
evidence of relatively high barriers o enury for late developers which was
outlined in Chaprters 2 and 3. In fact, as will be shown below, most of the
growth in engieering, as in industry in general, was due to the establishment
of branches of foreign multinational firms, which would notbe constrained by
the problem of entry barriers, while [rish indigenous firms which do face this
probiem did not fare so well. Thus the break with past experience afier the
19505 was primarily in the development of Ireland as an attracuve site for
mobtle mulunatonal companies. There was a subsiantial degree of continuity
with historical experience in the performance of indigenous firms, at least in
the sense that they have not proved very swong in competing
internatonally,

A. General Trends since the 1950s

The policy of protection against imports had continued during the first half
of the 1960s unul the Anglo-1rish Free Trade Area Agreement was signed in
1965, so that tariffs began to come down by 10 annual cuts of 10 per cent each,
starting in 1966. Reflecting this change, the share of “competing” imporis of
Metals & Engineering products in the Irish market had fluctuated berween
17.4 per centand 19.9 per cent during the period 1960-66, with no discernible
upward trend, but competing imports then gained an exira 2.3 per centof the
market per annum in the period 1967-79 (see Figure 5.1 A similar,
although somewhat less severe increase in competing imports occurred for
industry as a whole at the same time, with manufactured competing imports
gaining a 1.2 per centincrease in market share per annum during the period
1967-79. [t was mainly the native brish firms who lost ground to the rise in
competing imports because the new foreign-owned firms which have come 1o

14, Data on impons classilicd as compeing direaly with Irish producers are derived {rom the annual
Review and Qutlook Tor 1960-73: ltowy Trade Statistics of Ireland for 1973-77, by summing up impornt iiens
classified as “'competing™ according 10 a list provided by Alan Mathews of Trinity College, Dublin; and
1977-79 data were provided by the Depariment of Todustry, Commerce and Tourism for Blackwell,
Danaher and O"Malley {1983). These three dasa series differ somewhanin classification, but they are joined
wgetherin Figure 5.1 by applyving the propertiomate increase inlawer periods 1o the level reached atihe end
of the preceding period,
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Figure 5.1: Competing lmporis' Share of Irish Market, 1960-79
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Ireland since the late 1950s have always been very highly export-oriented; in
the Metals & Engineering sector, 85 per cent of their output was exported in
1973 (McAleese, 1977, Table 4.2).

Atthesame time as the rise in import pencetration, there was apparently liude
or no compensaling increase in shares of export markets held by indigenous
firms. Metals & Enginecring (irms other than new grant-aided foreign-owned
firms exported only about 9-11 per cent ol their output in 1960 and this
increased very little to 13 per cent by 197313, This was siill well below the
average of 26 per cent of output exported by all industries other than new
foreign-owned onesin 1973, and it represented afallin share of world Metals &
Engineering exports. The ligures just quoted refer o all Metals & Engineering
firms other than the new loreign-owned ones established with grant-aid since
the 19505, and hence they include some older forcign firms as well as
indigenous Irish-owned companies. But indigenous firms accounted for the
bulk of this group, with 78 per cent of its employmentin 1973, so thercis a
fairly strong indication that the indigenous industry did not experience any
significant improvement in its export performance up o 1973 at least (see
Appendix 2 for a note on data sources).

There are no precisely comparable data for more recent years, but it seems
reasonably clear that, despite some prominent exceptions, the overall export
performance of indigenous engineering remains quite weak. Telesis (1982, p.
$8) reported that the Metals & Engineering, Chemicals and Miscellancous
industries combined accounted lor less than 20 per cent of [rish indigenous
manufaciured exporis (whereas they accounted for 25 per cent of indigenous
employment, and Metals & Engineering alone accounted for 19 per cent ofthis
employmeni). Telesis (1982, p. 113) also reported that only about one-sixth of
the hundreds of new indigenous engineering firms established since 1967
were exporting anything ac all:

The dramatic increase in employment in the [Irish indigenous|] metals
and engineering sector has mostly come from domestic demand. Since
1967, more than six hundred lirms have been created in the sector and
110 are registered by CTT as exporting. Their overall exports, however,
amounted to only £11 million in 1979, about 2 per cent of rtotal
indigenous manulacturing exports and less than one wenth ol one per
cent ol total Irish exports.

15. The 1960 estimate assummes that new grant-aided foreign finms accounted for between 10 and 30 per
cent of Mewals & Engineering exparts an that time. This is a very broad “guesstimate™ bur, since towl
engineering exports were so small in relation to output, even this degree of imprecision alows the estimate
given in the wext o be placed withina narrow margin of error. The 1973 figurcis derived by subtracting data
on new foreign frms, in McAleese (1977), from naional wials.
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Another piece of evidence here is the fact that exports of the Manufacture of
Metal Articles sector amounted to just 29 per cent of gross owput in 1979.
Foreign-owned firms accounted for 28 per cent of employment in this sector,
and presumably atleast as greatashare of output since their output per worker
is generally higher than in indigenous firms. If even vwo-thirds of their output
was exported, and 80 10 90 per cent would be more typical of foreign-owned
engineering [irms, then the indigenous firms in Manufacture of Metal Articles
were exporting something less than 15 per cent of their output. And since over
half (54 per cent) of indigenous Metals & Engineering employment was in this
sector, this would be representative of much of Irish engineering.

Despite these difficuldies in successfully meeting international competition,
at home or abroad, indigenous engineering, unlike most of Irish indigenous
industry, did have quite a substantial increase in employment until reaching a
peak in the carly 1980s, and there was also almost certainly a fairly large
increase in output at the same time. But there is no proper series of data on
output distinguishing indigenous from foreign-owned industries. Further-
more, a majority of employment, and hence most likely also a majority of
output, in Metals & Engineering is now in foreign-owned firms, so the Census of
Industrial Production data on output give no indication of what has been
happening o levels of production in the indigenous branch of the industry. In
Manufacture of Metal Articles, however, indigenous firms accounted for 70
per centof employmentin 1973 rising 10 77 percentin 1985, so that the output
trend there would largely reflect indigenous activity. And, as was mentioned
above, such a large proportion of indigenous engineering employment is in
that sub-sector thatitis an important example of the experience of indigenous
firms. In Manulacture of Mctal Articles, output grew by 7.0 per cent a year in
the period 1973-80, which was greater than the average industrial growth rate
of 4.3 per cent, but it then fell by 6.5 per cent a year in 1980-85, giving an
average growth rate of only 1.1 per cent for the years 1973-85.

Itis possible Lo present a more compiete picture of trends in employmentin
indigenous engineering firms. 1o is clear that, unlike most of indigenous
industry, they had quite a substantial increase in employment until reaching a
peak in the carly 1980s, although most of the overall increase in Metals &
Engineering employment occurred in foreign-owned firms. In firms other
than new grant-aided foreign firms, i.e., in indigenous plus older foreign
companies, employment grew by about 9,000 from 1960 o 19736, Afier

16. This calculittion is based on an estimate for 1960 derived from the Censes of Industrial Production figure
minus an estimate of about 1,000-2.000 for new foreign firms au tha time (as suggested by O Hearn, 1987),
while the 1978 figure comes from the IDA's employment survey which began in than year.
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1973, the employment data allow separation of all foreign-owned lirms from
indigenous Irish-owned ones, and employment in indigenous engineering
increased from 24,000 in 1973 to a peak of 31,000 in the years 1980-82 belore
falling back 1o 26,000 by 1985 (Table 5.1 and Figure 5.2).

Table 5.1: Metals & Engineering Ernploviment, 1973-85

Change
1973 1980 1985 19731985
Indigenous 23,500 31,300 26,000 + 2,200
Foretgn-owned 22,900 36,300 37,400 + 14,500
Total 46,700 67,600 63,400 +16,700

Source: 1DA Employment Survey,

It is clear that most employment growth in engineering has occurred in
foreign-owned firms but, nevertheless, there was quite strong employment
growth in indigenous companies too, until 1980. 1n fact, employment grew by
over 30 per centin indigenous Metals & Engineering in the period 1973-80,
while it did not grow at all in the remainder of indigenous industry. This
relatvely strong growth in employment in 1973-80 occurred despite the fact
that the rise in competing import penetration was more severe in engineering
than in industry in general, and despite the fact that indigenous engineering
firms appear to have had a weaker export performance than indigenous
industry as a whole. This is explained by the fact that there was particularly
strong growth indomesticdermnand forthe products of indigenous engineering
in 1973-80 and, similarly, the fall in its employment in the 1980s has been
largely a reflection of weaker domestic demand. In a context of low export-
orientation and rising import penetration, strong domestic demand has been
a necessary condition for growih inindigenous engineering.

In the 1970s, the domestic demand sitvation was particularly favourable for
the mainly local market-oriented indigenous engineering firms. As Telesis
{1982, p. 113) pointed out, most of the growth in indigenous Metals &
Engincering in the 1970s occurred in small-scale general metal fabrication
operations, ‘which typically serve a very local market”, and in structural steel
products “where the economics also favours local suppliers”. These acuivities,
which are mostly inthe Manufacture of Metal Articles sector, are thus reladively
sheltered from foreign competition, or virtually non-traded, so that they were
almost guaranteed strong growth under good domesiic demand conditions.
In the 1970s, they were stimulated by high rates of investment in new plant
construction, in agriculture (e.g., tanks, farm gates, metal larm buildings)
during the boom resulting from accession to EEC membership, and in
building (structural metal products). But this changed in the first half of the
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Figure 3.2: Meltals and Engineering Employment, 1973-83 (thousands)
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1980s with a weakening ol agricultural investment, cuts in the public capital
programme and gencral conditions of recession.

Ingeneral, therefore, the pauernin indigenous engineering to date has been
one of increasing import penetration under free trade condivions and a
relatively weak export performance, implying a poor performance by
imternationally raded activites. The local market-oriented, virtually non-
wraded activities, however, were able to expand when domestic demand
conditions were favourable but similarly they have been forced into decline as
demand weakened.

Consistent with this generalisation about weakness ininternationally traded
acuvities, there has been a very marked change in the size souciure of
indigenous Metals & Engineering, such thac larger establishments have
declined rapidly while the proportion of employmentin small establishments
increased, as is shown in Table 5.2. Larger [irms are generally more likely o be
involved in internationally tradable activities whereas small firms are ofien in
shelered, local market-onented industries. Thus Kennedy and Healy (1985,
p. 41} find that over two-thirds of Irish manufacturing lirms with less than 50
employees had no exports atall, compared with only 30 per cent of firms with
over 100 emplovees, and they say thar a similar pattern holds for most other
countries,

Table 5.2: Percentage Distribution of Irish Indigenons Metals & Engineering Employment,
by Establishment Size

Employment Percentage of Percentage of
Size Emploviment 1973 Ewmployment 1984
Over 200 32.0 12.2
101-200 20.9 12.8
51-100 10.9 17.9
Under 50 36.3 537.1

100 100

Souree: 1DA i-:m]llu\'nlcul Survey,

This is largely because the market area which can be serviced competitively
by a firm is influenced by the combined elfects of economies of scale (in
production, marketing, etc.} and transportor logistical costs. Forany given rate
of transport or logistical costs in relation o a product’s value, the size of the
market area which can be serviced competitively depends parily on the scope
for economies of scale. If lide advantage can be taken of cconomies of scale in
an indusury, then small firms supplying the local market are large enough 1o be
of an efficientsize and can thus be more competitive in their local market than
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distant firms, in view of the additonal transport or logistical costs faced by
more distani potential competitors. Buc if there are substandal economies of
scalein an indusuy, larger firms are most efficient and they have an advaniage
over smaller lirms which can ourweigh the elfect ol transport costs over a large
area. Hence, other things being equal, the large-scale industries tend 1o be
internationally traded, while small-scale fragmented industries are often local
market-oriented or virtually non-traded. Of course, transport or logistical
costs in relation to each product’s value are not equal in all industries so that
the “wradability” of an indusury is largely determined by a trade-off between
these costs and economies of scale, rather than economies of scale alone. But it
is still true to say that a greater proportion of small-scale industries than large-
scale industries have advantages of natural protection against imports.

The same logic dictates that many small-scale industries cannot sell
competitivelyin distant markets and hence do notexport. Thus one indication
that most of the small indigenous engineering lirms which emerged in lreland
were in non-traded industries is the fact that only aboud 17 per cent of those
established in 1967-80 were exporting anything at all by the end of the period,
as mentioned above. Thus at a time when small indigenous engineering
companies were thriving in the home market, that success was notin evidence
in export markets. They must, therclore, have had advantages in the home
market which did not apply elsewhere — in other words they were naturally
sheltered non-traded industries.

A further indication of this pointis the fact that the growth which occurred
up to the early 1980s took the form primarily of establishment of many new
small firms rather than expansion ol existing companies. This reflects the fact
that growth was occurring mainly in industries where there is litle advantage
in economies of scale, so that duplication of small firms, serving limited local
markets, is more efficient than expansion of existing firms. Inevitably, such
industries are virtually non-wraded. Thus between 1973 and 1982, according to
the [DA Employment Survey, the number of indigenous establishments in
Metals & Engineering increased by 99.9 per cent, from 802 to 1,603, while
employment grew much more slowly at 31.6 per cent. Growth evidently
occurred through the establishment of hundreds of new small enterprises.
Average employment per establishment thus fell from the already low level of
30 1o just 20 berween 1973 and 1982,

Meanwhile, the large establishments which had existed in 1973 were
generally in serious decling, and only two new or small ones grew to employ
over 200 pecople by 1985. Indigenous establishments with over 500 workers in
Metals & Engineering employed 2,263 people in 1973, butonly 610 by 1985.
Those with over 200 workers employed 7,126 in 1973, butonly 1,845 by 1985.
And the number of indigenous establishments with over 200 workers fell from
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19 to 5 in this period!'?. The large companies which existed in the carly 1970s
were generally engaged in acivities with quite signilicant cconomies of scale,
as indicated by their own relatively large size by Irish standards, but in many
cases they were too small in scale to compete successfully againstimports from
even larger firms clsewhere as the trade barriers were dismantled. Thus it was
no accident that, among companies already existing in 1973, itwas the largest
firms which declined most during the 1970s as import penetration increased
(see Table 5.3).

Tabsle 5.3: Ermployment in trish Indigenous Metals & Engincering in Plauts Established before 1973

Employment Percentage
Size 1973 1960 Change
Over 500 2,263 923 -50.2
201-500 4,863 3,309 -32.0
101-200 4,653 4,473 - 3.9
51-100 2,428 2,491 2.6
Under 50 §,081 9,147 13.2
292,288 20,343 - 8.7

Source: 1DA Emplovment Survey.

By now, Irish indigenous engineering firms are very highly concentrated in
small size categories by comparison with more advanced indusirial countries.
Reflecting this fact, the Sectoral Consultative Commitee (1983) remarked
that

. a particular problem is seen in the plethora of small low technology
firms . . .

In effect, the types of engineering industry which have to belarge in order o be
internationally competitive are almost entirely missing from Irish indigenous
industry, so that what rerains is necessarily confined 1o small size categories.
The principal exceptions are state enterprises, which effeciively underlines the
general rule that, under the normal operation of market forces, Irish firms
have notsucceeded in large-scale engineering indusuries. Figure 5.3 shows the
contrast bewween the distribution of engimeering employment by size of
establishment (measured in terms of employment) in the UK and in Irish
indigenous industry. And as was scen in Table 3.1, British engineening is
somewhat less concentrated in large establishmenws than in France or
Germany.

Tors, .‘illfh as Acr Lillg(l.\'

17. These figures do not incude companics predomninanily engaged in other sec
and CIE, which can be large employers of metal and engineering workers, partcularly in repair and
maintenance work,
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Figurc 5.3: Percentage Distribution of Metaly & Engineering Employment by Size of
Establisheent, UK and trish fneligennyes
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Figure 5.8 refersto “establishments” rather than whole companies, some of
which own more than one establishment. At company level, there may be an
even greater disparity between the size siructure of Irish indigenous indusury
and more advanced cconomies since there are few substandal lrish mulu-
plant firms in engineering. In conurast, Belgium and Denmark, to take two
small advanced economics, cach had 17 indigenous companies employing
over 1,000 people in engineering in 1979 (Telesis, 1982, Exhibit 3.56). The
scarcity of large firms in Irish indigenous engineering has implications for the
developmentof some importanc types ol small firms too, since there is limited
demand from large customers for the smaller sub-suppliers and sub-
conkracuing companies.

In Chapter 3, it was suggested thar indusuies characterised by substanuial
economies of scale present barriers 10 entry to new or small firms and chae
consequently Irish indigenous companies would probably not do well in
large-scale activities under [ree rrade conditions. The wrends outlined above
are certainly consistent with this suggestion, although this issue is examined in
more detail later in this chapter. It was also pointed out thar wechnology-
intensive industries pose entry barriers too, which again would mean that Irish
indigenous firms would have difficuliies in developing such industries.
Research and Development expenditure is a uselul indicator of technology
intensity, and in 1984 indigenous companies in Metals & Enginecering spent
£9.4 millionon R & D, or £345 peremployee. This was agood deal higher than
the figure of £150 per head for all indigenous manufaciuring, but it was less
than the figure of £460 for foreign-owned firms in engineering and much less
than the £1,260 per head (in Irish pounds) spent by engineering industries in
the UK in 198318,

Thus it scems thatindigenous engineering firms are engaged in technology-
intensive industries to a greater extent than other Irish firms, but o a lesser
extent than the multinational subsidiaries here and much less than
engineering indusurtes in the UK and no doubit in other advanced industrial
cconomies as well, A qualification o this, however, is tha R & D daa are not
totally reliable to the extent thar they do notinclude design work and thatsome
small firms may carry R & D as non-reporied overheads. But this is unlikely to
invalidate the general argument. The technology intensity of the trish firms
may be increasing bucitis siill low by international standards, One problem is
that irm size and technology-intensity are positively related since larger lirms
are better able to carry substantial overhead costs such as R & D. Since Irish

18. Irish R & D figures are as supplicd by the NBST. The UK figure is derived from the Annual Abstract of
Statistics. 1986, Tables 6.2 and 11.9. The data refer wo R & D performed within indusiry, If the UK figure for
1983 isinflated indine with the rewil price index and adjusted for the 1984 exchange rane, itcomes o £1,340
(in 1rish pounds) in 1984, almost four times the level in Trish indigenous engineering,
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engineering lirms tend to be so small by international standards, they cannot
undertake the large R & D programimes necessary 1o engage in many of the
more technology-intensive industries.

The small size of most firms also makes it difficult for them to finance the
introduction of Advanced Manufacturing Fechnologies (AMT) based on new
developments in elecironics {Casey, 1986). Consequently, they can have
difficulties in developing in industries which are technology-intensive in this
sense oo, even if no great R & D efforc is required. Thus the Secroral
Development Committee {1985, pp. 73, 79) concluded that indigenous
engineering firms lag behind those in other countries in the use of
technologies such as computer-aided design and manufaciure, CNC
machines, robotics, and information and control systems. The Commiuee
also pointed out, in referring to company failures in indigenous electronics,
that companies must have sufficient resources to fund new product
development and design, as well as marketing, and information and market
intelligence. Thus they concluded that small size was often a factor in
explaining the lack of growth of companies or their failure in technology-
1IMENsive areas.

To conclude this section, Irish indigenous engineering, for the most part,
has had a weak record in competing internationally, When growth has
occurred it has been mainly in naturally protected industries sumulated by
domestic demand while internationally waded industries have generally
declined. As might be expected in the indigenous industry of arelatively newly
industrialising country, there has been a particular weakness in the large-scale
and technology-intensive induswries, since the greater size and technological
capabilities of established firms in more advanced economies create entry
barriers for new or small firms in a country such as Ireland. Within this general
picture, there is some diversity in detail and there are some exceptions o the
general experience. The next section briefly examines the situation of the
different sectors.

B. Sectoral Development

The Irish indigenous Metals & Engincering industry is sull relatively
underdeveloped. It was scen in Table 1.1, for example, that engineering
accounts [or 49 per cent of manufacturing employmentin the EEC, whereas
even atthe peak level of Irish indigenous employment in this sectorin 1982, it
accounted for just 21 per cent of Irish indigenous manufacturing
employment. Thus, by the standards of advanced economies, Metals &
Engineering remains a disproporuonately small sector of indigenous
industry, whichisitself rather underdeveloped by European standards. Thisis
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true of all the main branches of engineering except one. Table 5.4 shows the
proportion of total manulacturing employment accounted for by the main
branches of the sector in the EEC countries, by comparison with the
proportion ol indigenous manufacturing employment accounted for by
branches of the indusury in Ireland.
Table 3.4: Percentage Shares of Engineering Industries in Manufacturing Employsment in the EEC
and [rish Indigenous Industry, 1982

(1) (2 (3)
Insh/EEC
Sector EEC Couniries frish Relalive Size
Indigenous (2) = (1}
Production and Preliminary
Processing of Mectals 4.72 0.67 0.14
Muanulacture of Metal Articles 9.62 11.36 1.18
Mechamcal Engineering 10.73 2.12 0.2
Office und Dana Processing Machinery 0.99 0.3/0.4 0.3/0.4
Electrical Engincering 10.58 2.74 0.26
Moror Vehicles and Parts 6.75 1.36 0.2
Other Means of Transport 8.87 F.74 0.45
Instrument Engineering 1.76 0.25 .14
Mctals & Engincering 49.02 20.81 0.42

Seurce: Eurostat, Employment and Unemployment (1983) for Column 1 and IDA Employment Survey for
"Colwan 2, with Office & Data Processing Machinery adjusted as explained in Appendix 2,

Thethird column ofihetable, by dividing Column 2 by Column 1, shows an
index of relative concentration in ¢ach branch in Irish indigenous ind usiry
compared with the EEC. An index greater than 1 would mean that the sector
concerned accounts foralarger proportion of Irish indigenous manufacturing
employment than of industrial employment in the EEC, and conversely for
indices less than 1. Note that an index greater than | does not mean that the
Irishindustry is stronger or more highly developed than in the other countries,
since their industry as a whole is obviously more highly developed than [vish
indigenous industry. Thus an average Irish ind ustry, with an index of 1, would
beless well developed than its EEC counterpart. However, alow index would
mean thac the Irish indusury is relatively underdeveloped. Admiuedly, this
comparison is not entirely valid since the EEC data in Column 1 of the table
include  European subsidiaries of non-EEC companies and not just
indigenous EEC industries. But this would distort the comparison with [rish
indigenous industry only wo the extent that such non-EEC subsidiaries are
both disproportionately concentrated in certain sectors and form a large
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proportion of the sectors concerned. Thus as a means of judging whether Irish
indigenous industry is relatively well developed or relatively underdeveloped
in the different sectors by the standards of advanced industrial countries, the
data in Table 5.4 are unlikely to be seriously misleading, at least if they are
regarded as approximate rather than precisc indicators.

It is clear at any rate, front Table 5.4, that Manulaciure of Metal Articles
stands out as being by far the largest sector of indigenous engineering in
absolute terms (Column 2), as well as being relatively well developed by
Europcan standards — being of much the same proportions as in the EEC
countries {Column 3). All the other sectors are disproportionately small. This
pauern can be explained by reference to the structural characteristics of the
different secrors in advanced competing counuries and the consequent
competitive difficulties of new or small Irish firms.

It was suggested in Chapter 3 that various factors creating enury barriers for
newcomers would tend to constrain Irish indigenous development, in
differentways in differentindustries. Quantitative indicators of the prevalence
of enury barriers relating to economies of scale, skill-iniensity, external
cconomies and R & D intensity in the main engineering sectors in advanced
economies were also presented in Chapter 3 and some of these are drawn
together in Table 5.5. The data indicate that barriers to entry are generally a

Table 5.5: International fudicators of Seale, Skill-Intensity and Influcnee of External Economics

Percentage Index of

Percentage of White- Percentage Concentralion

Employment in Collar Crafl in weak EEC
Sector Large Enterprises®  Employnent  Employment Regions
Motals 77.0 24.8 12. 0.19
Metal Articles 33.4 25.1 15.3 0.35
Mechanical Engineerig 31.5 353 27.0 0.12
Office and Data
Processing Machinery $7.9 69.7 4.0 0.06
Electrical Engincering 74.0 11.4 10.3 0.16
Maotor Vehicles 88.8 25.0 15.8 ' 0.08
Othier Transpor 86.3 42.4 31.4 0.12
Instrunmnent Engineering 43.0 18.8 15.1 0.13
Average 67.7 8.8 16.2 0.14

*Note: Large cierprises are those emploving over 500 people; the data are for Germany, France, UK and

laly combined,
Sources: Eurosiat, Strueture and Ativity of Industry, Theme 4, Series C for Column 1, Table 3.10 for Columns 2
wed 3. Table 3.9 for Column 4.
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good deal less significant in Manufaciure of Metal Articles than in the other
branches of Metals & Engineering, so thar Mewal Ardcles could be much more
readily developed by Irish firms. Compared with the other engineering
mdustries in advanced economies, Metal Articles has the lowest level of
concentravon in large firms, it is the most highly developed in
underdeveloped regions and ivhas close to the lowest level ofwhite-collar skill-
intensity and a linde below average manual skill-intensity. Also, although the
categories are not exactly comparable, Table 3.5 showed that it has alow level
ol R&D intensity. In the other seciors, in contrast, one or more of these
sources of entry barriers is signilicany, creating difficuliies for development by
new or small Irish firms. 1n Metals the problem is primarily cconomies of
scale, while the daia in Table 5.5 for each of the other sectors indicate above
average entry barriers from au least two sources.

Thus 1t scems reasonable to conclude that the principal strength and many
weaknesses of rish indigenous engineering can be explained by reference wo
the structural characieristics and competitive economics of the different
sectors in advanced economies with which Ireland has 1o compete. There are,
of course, other [actors having a more general influence on Irish industrial
performance, such as exchange rate movements, the impact ol 1axation,
labour costs and cultural factors influencing entreprencurial initative. But
these have a general or macroeconomic impact, bearing on all sectors ol
industry in much the same way, so they would notexplain why someindustries
are much better developed than others by [rish firms. I the swrength of
differenusectors varies so much ina given macrocconomic environment, then
clearly the effect of industry-specific factors which can account lor this, must
have a considerable influence on industrial development.

Although indigenous engincering remains relatively underdeveloped,
there has been employment growth in most sectors since 1973, and dheir
performance in this respect has been better than indigenous industry as a
whole (see Table 5.6). The nature of the wrends in cach sector is very briefly
outlined below.

Production and Preliminary Processing of Metals (NACE 22)

This scctor of indigenous engineering consists of Irish Stecl Lid., a stawe
enterprise which accounts for two-thirds of employment in the industry, and
27 much smaller companies employing only a few hundred people between
them. Clearly, Irish firms, with the exception ol Irish Steel, are only very
marginally involved in the industry. This is notsurprising since there are major
entry barriers arising [rom ¢conomies of scale in the principal acuivities, as was
noted in Chapter 3 and carlier in this chapier.

In addition, the Metals industry internationally has experienced significant
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Table 3.6: Employment in digenous Metals & Engineering by Sector, 1973-85

Percentage Change
per annum,

Seclor 1973 1980 1985 1973-835
Ofhice & Daw Processing Machinery 147 604 1,247 19.5
instruiment Engineering 268 274 455 4.5
Mechanical Engincering 2,106 3,430 3,034 3.1
Other Means of Transpon 1,801 1,983 2,409 2.5
Metal Articles 12071 17,41t 13,300 0.8
Elccrrical Engincering 3527 3,793 2,972 -1.4
Mortor Vehicles & Pars 2,280 2,405 1,611 -2.9
Mewals 1,643 1,416 963 -4.4
Metals & Engineering 23,843 31,338 25,994 0.7
Total ndigenous Industry 155,754 163,741 132,159 -1.4

Source: IDA Employment Survey.

upheavals for more than the past decade. The volume of world production of
Basic Metal Industries (ISIC 3719 fell by 1 per centin the decade 1973-83, but
inthe Developed Market Economiesitfell by 18 per centwhile atthe same ime
it rose by 73 per cent in the Developing Market Economies (UN Industrial
Statistics Yearbook 1983). Thus, in general, there has been very weak demand,
significantly growing competition from newly-industrialising countries (for
reasons mentioned in Chapter 3) and consequent chronic excess capacity in
the developed countries leading 10 widespread losses. This in turn has led to
exceptional protectionism in the developed economies, rationalisavon and
major cuts in employment, and the imposition of national quotas for steel for
EEC members. For all these reasons, the international envirenment has been
exceptionally poor for this industry, so that the weak performance of the Irish
indigenous Metals industry was probably inevitable, and large commercial
losses occurred too. The particular situation of Irish Steel is referred 1o briefly
below in discussing the largest Irish companics.

Manufacture of Metal Articles (NACE 31)

This sector ts by far the largestin Irish indigenous Metals & Engineering, as
noted above, and itis relatively well developed by European standards. This is
explained by the general insignificance of entry barriers here and also by the
fact that much of the sector has a degree of natural protection against distant
competitors because there is often a need for close comact with local

19. This is a slighdy different classilication w NACE 22, but they are very largely the saine.
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customers and fiexibility of response o diverse local demands. A corollary of
this is that companies in this sector generally exportlitde, as was noted earlier
in this chapier.

Since much of this sector is virtwally non-wraded, its fortunes depend heavily
on domestic demand which grew swongly in the 1970s but weakened
subsequently as noted above. Accordingly, indigenous employment in Metal
Articles grew very rapidly from 1973 10 a peak in 1980 but dropped between
thenand 1985, as seeninTable 5.6. And by 1983, profits were only 1 percentofl
sales (IDA survey data).

Two other features also reflect the fact that Trish Arms in this indusury are
generally in aciivities with low entry barriers. First, it was seen above that a
relatively small proportion of the industry is concentrated in large firms in the
four major EEC countries compared with other engineering sectors, but
nevertheless there are some fairly large-scale activities so that 28.5 per centof
UK employment, forexample, is in establishments with over 500 workers and
48.6 per centis in those with over 200. But there are no [rish firms engaged in
large-scale aciivities and the largest establishment employs just over 200. And
second, it was suggested in Chapter 3 that the sub-supply industries within this
sector might be relatively underdeveloped by Irish lirms, because such
industries mosty tend 1o be located in close contact with large concentrations
of other engineering industries, which are relatively lacking in freland. In
otherwords, forces of external economies would constrain the development of
sub-supply industries in Ircland. Accordingly the sub-supply industries —
Foundries (NACE 311}, Forging, Pressing and Stamping (NACE 312) and
Secondary Translormation, Treatment and Coating of Metals (NACE 313) —
accounted lorjust 13 per centof employment in Manufacture of Meial Articles
in Ireland in 1982, compared with 40 per cent in the UK.

Mechanical Engineering (NACE 32)

This sector of Irish indigenous industry is entirely concentrated in small
establishments, with the two largest employing just over 100 people and only
seven more emploving over 50. It was shown above that Mechanical
Engineering is notan exceptionally large-scale industry in advanced indusurial
countries, but nevertheless 58 per cent of its employment in the UK is in
establishments with over 200 workers, compared with none in Ireland. Thus
while the industry internationally includes a very diverse range of acuivities
which vary quite constderably in scale, iwappears that thelarger ones are absent
from Irish indigenous indusiry.

[t is also noticeable thar there is no patern of strong geographical
concentration in the location of Trish Mechanical Enginecring firms, despire
the fact that this is typically the case in more advanced economies. The nine
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largest Irish establishments, with over 50 employces cach, are located in eight
dilferent counties. Thus the Irish industry would not appear to have acquired
much benefit from external economies and, on the contrary, it seems that it
must have developed primarily in activites where external economies are not
very important, which excludes it from many branches of the industry. This
strucwure of small-scale, geographically scattered enterprises suggests, in fact,
that the industry is mainly engaged in virtually non-traded local market-
oriented activities,

Much of this sector makes agricultural machinery and equipment, for
example, and in Ireland this is largely a small-scale local-oriented indusury.
Telesis (1982, Exhibit 3.39) show that 39 per centolindigenous employmentin
this industry is in companies with no exports, and a further 40 per cent is in
companies which export only as lar as Northern Ireland, and these exports
only amount to § per cent of the sales of the firms concerned.

Reflecting this largely local-oriented, virtually non-traded suucture,
employmentinindigenous Mechanical Engineering grew quite strongly in the,
1970s and declined again in the 1980s in step with domestic demand, as was
seen in Table 5.6. On the more positive side, however, is the fact that the long-
term wrend has been upwards, with employment in 1985 suill over 40 per cent
(0r900 jobs) greater than in 1973, This growth occwrred inincremental fashion
as the number of enterprises doubled, rather than by expansion of existing
ones, which is similar to Manufaciure of Metal Aricles and again suggestive of
concentration in sheltered local-oriented activities. Thus it seems that Irish
enterprises have been getting into the available small-scale niches, particularly
inshelered activities, at quite a rapid rate. And they have been quite successful
in commercial terms, with prolits at 15 per cent of sales in 1983 (IDA survey
data). This at lcast suggests that there is a spirit of active enwrepreneurship and
an ability to take advantage of the more obvious and accessible opportunities,
although the indusiry’s development would inevitably remain relatively
stunted unless some larger-scale activities can be established.

Office and Data Processing Machinery (NACE 33)

In some respects, the indigenous Office & Data Processing Machinery
industry shows similarities (o the Mechanical Engineering sector. i is again
exclusively concentrated in small firms, none of which employ over 100
people??. Thus the larger-scale activities which are more rypical of this industry
internationally are absent. It has also grown incrementally, by an increase in

20. This is leaving out two larger companies which are incheded in this sector in 1DA daa but acually seem o
belong in Elearical Engineering {see Appendix 2). Burother etnplovment figures referred to here lollow ihe
IDA classilicaion.
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the number of small enterprises, rather than expansion of existing ones. As a
result, average employment per establishment has changed livle lrom 21 in
1973 10 18 in 1985. Thisis very dilferent from the type ol exponential growth at
very high rates seen in many new US companies in the leading centres of the
industry (sce O'Brien, 1985, Table 6.12). Thus Irish linms have succeeded in
entering small-scale niches, showing an ability 10 take advantage of the more
accessible opportunities and making good prolies at 25 per cent of sales. But
substantal entry barriers arising from economies of scale, technology
imensity and external economies scem to precl ude wider development in the
major activities internationally.

Ermploymentin this industry has grown coninuously at a very high rate, as
was scen in Table 5.6, bud this was starting lrom a virwually non-existent base,
and the raie of growth must almost inevitably slow down if it continues 1o be
incremental or additive in nature.

Electrical Engineering (NACE 34)

Electrical Engineering, along with Motor Vehicles, is one of the principal
sectors in which there used 1o be relatively large protected indigenous firms
which declined rapidly under the impact of competing imports. Four large
establishments, with over 300 workers cach, employed a wotal of 2,100 people
in 1973, or 60 per cent ofit1cligex1onls employment in this sector at that ume.
Three of these, which were engaged in radio and welevision assembly, electric
lamps and telecommunications equipment, have closed down since then,
although the other one, engaged in domestic elecirical appliances, continued
successfully in operation under new ownership alier declining substanually
during the 1970s. The decling of such relatively large-scale industries under
free wade was not entirely unexpected since the Commitiee on Industnal
Progress (1971) noted thar large-scale production was an increasingly
significant feature of much ol the industry internationally, which would
“undoubtedly create serious difficuhies for those irish firms which are
dependent on the limited home markel”.

At present, the electrical appliances establishment referred 1o above —
Basic Engincering, a branch of the Glen Dimplex group — is the largest
indigenous Metals & Engineering establishiment in the private sector. Two
others in telecommunications equipment have over 100 employees and they
are 1o a great extent spin-ofls from public sector purchasing, so that non-
market lorces were at work in helping them to getestablished. In the rest ol the
industry, the pauern is the familiar one of small firms, local market-
orientation, and growth of employment through establishment ol additional
small enterprises in conditions of strong domestic demand in the 1970s
followed by decline when demand weakened inthe 1980s. Thus the numberol
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establishments more than doubled between 1973 and the end of 1981 while
average employment fell [rom 54 10 26. The overall growth of this sector in the
1970s was rather weak and the subsequent decline in employment quite
marked, as was seen in Table 5.6. This performance, weaker than Mechanical
Engincering or Metal Articles, was primarily dueto the greater influence of the
continuing decline of larger existing Nirms. In terms of profiability, o,
indigenous Elearical Engineering seems to have fared worse, recording losses
amounting to 3 per centofsalesin 1983, by which time the overall downturnin
employment had begun.

Motor Vehicles and Parts (NACE 35)

The Motor Vehicles sector is something of a special case since car assembly,
which was the major part of it, continued to benefit from a form of protection’
under both the Anglo-1rish Free Trade Agreement and the terms of accession
1o the EEC until the end of 1984. It was generally understood that the Irish car
assemblers (although large companies by Irish standards) were oo small and
too diversified to survive open competition in this exceptionally large-scale
activity, and it was hoped that this transition period would allow them time o
rationalise production or to substitute alternative related industries. Thus
whereas one would have expecied asharp drop in employmentunder true free
trade, it held up fairly well in the 1970s, but with the subsequent disappearance
of car assembly indigenous employment fell by one-third in 1980-85 (Table
5.6).

At the same time new companies have appeared in other activities. These
include special-purpose vehicles where no company can take much advantage
ol economies of scale, e.g., ambulances and fire tenders; commercial vehicle
bodics and trailers; and various parts and accessories. The largest of these
companies, which produces ambulances, employs just over 300 people and
exports most if its output to the UK. All the others employ less than 100, the
average employment is again very small au 14, and most firms serve the local
market. The low-value-added, assembly-type nature of the industry is shown
by the fact that material inputs, almost all imported, amounted 10 84 per cent
ofthe value of sales of indigenous firmsin 1983, compared with amaximum of
54 per centin other engineering sectors (1DA survey data).

Other Means of Transport (NACE 36)

Employment in this sector of indigenous industry has grown fairly steadily
without suffering a cyclical downturn in the 1980s, as seen in Table 5.6. Also,
this scctor is relatively well developed by Irish firms. This may not be very clear
from the datain Table 5.4 above since employment in manufacture and repair
of railway rolling stock (NACE 362} in CIE is not included in the DA
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employment survey, although it is conventionally classified as a manufac-
wring activity and is included in the Census of Industrial Produciion. If we
include this employment in CIE, the Other Means of Transport sector
accounted for 2.82 per cent of indigenous manufacturing employment in
1982, compared with 3.87 per centin the EEC, giving an “Irish/EEC relative
size index’” of 0.73 which would rank it a clear second in Table 5.4. Thus this
sector of engineering is relatively well developed by Irish firms despite the
indications of particularly strong barriers to entry seen above.

This is not autributable to private sector firms and market forces, however,
since 89 per cent of indigenous employmentin theindustryisin Aer Lingus (in
overhaul and maintenance of aircraft and aircraft engines) and in CIE. These
two employ over 1,500 people cach in indigenous Metals & Engineering
activitics. The other indigenous enterprises in this sector are all very small
since none employs over 50 people and their average employment is just 7;
many of these are involved in small boat-building. Thus among the private
sector firms, it is very much a case of involvement in small-scale, probably
sheltered “niches”, no doubt reflecting the entry barriers due to scale and
technology intensity which characterise most of this sector. Indeed, even Aer
Lingus and CIE are obviously involved in relatively marginal ways and are not
in the mainstream of the industry internationally. We return to these
companics below.

Instrument Engineering (NACE 37)

Instrument Engineering is a very small sector of indigenous industry which
has grown at a respectable rate since 1973, but this was starting from a very
small base. There were no large existing companies in this sector at the starcof
the period to share in the general decline of larger firms, so the familiar pattern
of incremental growth by establishment ol new small enterprises produced
quite a strong upward trend although the total employment is stll less than
500, The largest establishment cmploys less than 40 people and the average
sizeis9, down from 19in 1973, So againitis very much acase ofinvolvementin
an increasing number of small-scale niches. Itis not clear to what extent Irish
firms in this industry are involved in exporting. Very small companices of this
size usually export liule or nothing, but since Instrument Engincering is finely
segimented into specialised activities, even such small firms may sometimes be
serving a wider market than that of Ireland alonc.

C. Large Irish Compantes
It should be clear by now that there are few large Irish engincering
companies and that the indigenous indusury is very highly concentrated in
small firms. This is in marked contrast 1o the situation in most of Europe,
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North America or Japan, where large Metals & Engineering firms typically
constitute amajor component of the “commanding heights” of industry. Irish
indigenous engineering effectively has no commanding heights. However,
there are some companies which are relatively large by rish standards. This
section presents a very brief profile of four of the five Irish-owned companics
which employ over 500 people in Metals & Engineering. These include three
state enterprises, Aer Lingus and CIE, cach of which employs 1,500-2,000
people in engineering although engineering is only ancillary o their main
activities, as well as Irish Steel in the 500-1,000 size category. In the private
secior, the Glen Dimplex group, which is owned and controlled in Ireland,
employs close 1o 1,000 people in Ireland as well as a considerably greater
number abroad. The fifih large company, Unidare, is not discussed hereas an
example ofindigenous development since it was originally foreign-owned and
has been waken over only very recently by Irish owners.

Aer Lingus

Aer Lingus was established in 1936 as a commercial airline. It was founded
as a state enterprise because it was considered unlikely chat private capital in
Ireland au dhat ime would be auracted to the barely proven business of
commercial airtravel. Ivhad grown to become one of the largest companies in
the country by the end of the 1960s and it had begun to diversify by both
forward integration {e.g., package tours and hotels) and backward integration
(e.g., aircraft maintenance and overhaul, passenger reservations, catering,
cte). In this Tater type of aciivity, the airline was increasingly carrying out
funcuions previously contracted outand, in the process, building up skills and
organisational structures which could be turned 1o providing contract services
to customers outside the company (see Brophy, 1985, Ch. 7).

When the fortunes of the company began to decline in the 19705 as a result
of more intense competition on North Atlantic routes in particular and
massive fuel priceincreases, the profiiability of the air transport business came
under serious threat and the management responded with a programme of
greater diversification. One arca of emphasis in this programme was an
increase in aircraft maintenance and overhaul work, technical trai ning and
engineering services lor other airlines. These activities generated £85 million
in revenue by 1984/85 (Aer Lingus/Aer Linte Eireann Report and Accounts,
March 1985). A related development was the establishment of a large jet
engine overhaul facility in Airmotive Ireland, which gains 70 per cent of its
revenues from forcign-based operators in 25 different countries. These
activities are profitable and indeed Aer Lingus says they constitute one of the
most profiable commercial businesses owned in Ireland. The Oireachias
Joint Committce on State-Sponsored Bodies (1982) accepted that the
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company's aviaiion-related ancillary activities have produced “very good
profits”, but noted that the actual rate of return on capital employed would not
be very meaningful because much of the capital equipment emiployed was
acquired for Aer Lingus’s own use rather than specaifically bought for outside
contract work.

In this diversification of Aer Lingus, we have an exceptional example of
successful development of a large-scale, highly-skilled, expor-oriented
indigenous enginecring industry. It is worth noting the key features of the
process by which cntry barriers were overcome. The initial demand was
generated in-house by the large parent company inanon-market situation, the
quite substantial amounts of capital required were provided by or borrowed
by the large parent company, and skill resources were developed and progress
made along the “learning curve” in this rclatively sheliered sination.
Uliimately a competitive and profitable enterprise resulted, but it is not
something that could be casily repeated by new firms or the small enterprises
which characterise most of indigenous engineering. However, there may be
lessons here for future industrial development siralegy.

CIE

The manufacture and repair of railway equipmentin CIE employs almostas
many people as engineering activities in Aer Lingus, butin other respects the
two are quite different. Railway equipment is among the oldest engineering
industries in Ireland since it developed in tandem with the railways, and at the
tume ol the foundation of the state it was the only substandal indigenous
engineering industry. When the railways were nationalised under CIE, the
gngineering activities associated with the railway were taken over 0o.

At present this industry ts almost entirely confined 1o serving CIE's own
needs. Exports of railway equipment amounted to just 3 per cent of output in
1982 and there are no mbmhum customers for this equipment in the country
other than CIE. Thus the industry basically grew up as part ol the business of
running the domestic railway system and this remains the case. The main
activity, accounting for 84 per cent of ouwput in 1981, is repair and
maintenance, while manulacture of rolling stock accounted fOI 7 per centand
manufaciure of parts of rolling stock accmm[gd for the remaining 9 per cent.
Much of the equipment needed for a railway, such as locomotives which are
typically made by large-scale lirms, is gcncmliv imported since C1E would not
have sulficient demand itself to justily making it. Evidenty a major difference
between the engineering activities of C1E and Aer Lingus is the fact that CIE
sells liwde ouside the company. This is understandable since there are
effectively no other customers in the Irish market for railway equipmentor for
its repair, and the logisiics of bringing in locomotives or rolling stock from
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other countries lor repair and maintenance work in Ireland would obviously
be very dilferent from the caze of aircraft and very likely prohibitive in cost.
There might possibly be scope, however, for building on the skills and
resources in CIE to develop related activities.

It is not known if CIE’s engincering activity is profitable since it is not
distinguished separately in the company’s accounts. But in any case, the
concept of profitability might not be very meaningful here since this wype of
engineering is basically a necessary part of the cost of running a railway and,
since all “'sales” are within the company, “prices’ could be set and “profits”
recorded to give differing results.

Irish Steel

Irish Steel became a state enterprise when the assets of the failed Irish Steel
Lid werc taken overin 1947 It developed inidally as a protected industry but it
has experienced major commercial difficulties for most of the time since 1974
foravariety of reasons, so thatlarge losses have occurred and employment has
been cur back substantally. Without state support it would almost certainly
have been forced to close down some time ago.

Steelmaking is a very large-scale industry for the most part and ILrish Steel,
although large by Irish standards, is in fact a mini-steelworks. Unlike the larger
works which comprise the mainstream of the indusuoy internationally, i
reprocesses scrap metal using clectricity as an energy source, rather than
processing ore with a coke-fired blast furnace. Thus the price of scrap is an
important element in its cost structure, as is the price of electricity (1rish Steel
Limited, Annual Reports). Since Irish Steel differs from the large integrated
steelworks, its smaller scale does not make it inherendy uncompetitive. Mini-
steelworks:

... can be profitable in the right circumstances, though they need alert
managements capable of making rapid decisions. They can be crippled
economically if the price of scrap rises or if the cost of electric power
increases drastically (Alexander and Street, 1982, p. 143).

With losses at over 90 per cent of turnover in 1982/83 and still at 35 per cent
ofturnoverin 1984/85, although a small proficwas recorded in 1985/86, Irish
Steel could have been described as “‘economically crippled” in recent years,
Part of the explanation is increases in electricity prices following rises in
[uel prices, and increases in scrap prices as international demandirom new
electric furnaces grew.?' [n addition, major capital investments were
undertaken in the late 1970s and early 1980s to re-equip the plant and high
interest charges added further o the difficulties. Atthe same time, there have

21. Peter Bruce, “The Remarkable Boom in Scrap™, Financial Times, 18th July 1984,
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been major difficulties on the demand side. As was mentioned in Seciion B
above, world demand stagnated between 1973 and 1983 while new capacity
continued to come on stream, partcularly in developing countries, and this
created chronic excess capacity. The EEC resorted to protectionism, planned
rationalisation and closures, and national quotas. This international
environment has a major effect on Irish Sieel since itexports most ol its output
(69 per centol sales in 1984/85), and has 1o do so 10 udilise its capacity. Thus
weak international demand has created problems in utilising capacicy
sulliciently to cover the heavy fixed capital costs resuluing from the recent
Major investment programme,

Irish Steel prabably could be commercially viable, given more favourable
market conditions combined with lower electricity and scrap prices, which
would enhance its compeuuveness relative to many other steelmakers using
different processes. But whether such conditions will occur for a sustained
period remains to be seen.

Glen Dimplex

The Glen Dimplex group is a relatively new creation although most of the
companies within the group are not. The original company, Glen Eleciric, was
established across the border in Northern Ireland in the carly 1970s by former
employees of AET, a company based in Dunleer, Co. Louth, which was onc ol
the large formerly protecied firms sull exisung at that time in elecurical
engineering (Brophy, 1985, p. 84).

Glen made electric heaters and became quite successful. In 1977, Glen took
over Dimplex, an English manuflaciurer of electric heaters which was in
receivership. A year later Glen Dimplex returned to its starting pointin taking
over AET, which had been in trouble for some tme past, and the group
headquarters was established in Dunleer. Since then the Dunleer subsidiary
has been renamed Basic Engineering and it has concentrated mainly on
domesuic heaters.

Five more companies were acquired in the UK and France between 1980
and 1985, nearly all of them involved in small domestic electrical appliances
including heaters, ketles, other kitchen appliances, light fittings and hair care
appliances?2, And a major takeover of an American company in the same type
of business followed in 1986. A new plant, smaller than Basic Engineering, had
also been opened in Co. Louth o make a range ol elecurical appliances. Thus
the Glen Dimplex group has become asubstantial enterprise with about 4,000
employees and a range of related products, and i is verucally integrated from
design through 1o metal [abrication and manufacturing. [t uses agents lor

22, Susan O'Keelle, " Martin Noaughton's Empire”, Business and Finance, 315t Ocwober 1085,
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consuimer distribution, however, having found by tial and error that its
strengths do notlicin that field. Ratherthe strengths of the group are mainlyin
design, manufacturing (with a range of related products with agood *“fit”), and
in recognised and accepied brand names such as Dimplex, Morphy Richards
and Vidal Sassoon. [n its own field it is now relatively large — lor example, it
claims a 38 per centshare of the UK market for clearic heaters — and this gives
advaniages of scale in manufaciuring. Evidemly, this is an exceptional
example of business success for an Irish-owned engineering company. Much
of this success must be atributable to good management since several of the
group’s subsidiaries were failed or failing companies which have been wurned
around successfully. Key strategic issues were probably in the choice of
productareas, the assembly ol'a range of related products with a good strategic
fit, ravonalisation of product lines, and recognition of the imporiance of
design and marketing in this consumer-oriented industry.

Although Glen Dimplex has been an exceptional success, the nawre of its
path to success in a sense highlights some factors militating against
development of this type of industry in Treland by new or small firms. For the
fact is that this was primarily, although not exclusively, expansion by
acquisition of established companies, mostly located abroad. Only about a
quarter of the group’s employment is in the Republic of Ircland. The
management must have judged, no doubi correctly, that this would work
beuer than building up a similar type of company manufacturing in Ireland.
Thelogicofthisis clear enough; itavoids start-up costs and the period of initial
losses commonly experienced by new ventures getting ofTthe ground, itavoids
the costs and delays involved in assembling a sizeable competent and
experienced workforce and, perhaps most important in this industry, it
provides instanly a range of recognised and accepted brand names. The
importance of brand names and marketing is indicated by the fact thar £2.5
million was to be spent on advertising the Dimplex and Morphy Richards
brands alone in 1986, out of an expecied group wurnover of about £100
million. How much more would have 10 be spent 10 establish similar
recognition and market shares for new brands, and how would this be
financed by a new or small venture with a smaller initial cash flow? Thus the
acquisitions road seems 1o be a quicker and more logical way to rapid
c_\:pansmn.

This is not wo say that the contribution of Glen Dimplex 1o Irish industrial
development has been insignificant. In Basic Engineering, it maintains the
largest indigenous private-sector establishment in Mewals & Engineering,
having rescued it from failure, and the sirength of the group broughtabout by
expansion probably enhances the strength of the Irish establishments. But a
the same time, lurther development of manufaciuring in Ireland would be
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preferable from the point of view of the Insh economy, although it makes less
sense from the point of view ol the company and might be very diflicult o
achieve.

Conclusion

To conclude this chapter, it has been shown that most of the growth in
Metals & Engineering since the 1950s was due 1o foreign-owned multinational
companies rather than lrish indigenous hirms. Nevertheless, indigenous
employment in the industry grew quite strongly up to 1980 although it has
declined considerably since then. The available data on output of indigenous
firmsindicate asimilar trend. Atthe same time, there was asubstanual increase
in import penetration, beginning in the mid-1960s with the coming of [reer
rade, as well as a relatively weak export performance since the 1950s, implying
a poor performance by internationally raded activities generally. The local-
oriented virtually non-traded acuivities were able to expand in the 1960s and
1970s, however, when domestic demand conditons were lavourable, but
similarly they have been forced into decline in the 1980s as demand weakened.
The relatvely weak performance of internationally traded acuvities displays a
substanual degree of continuity with carlier historical experience.

Consistent with the prevalent weakness ol internationally traded indusiries,
larger firms mostly declined while growth, when it occurred, was chielly in
small-scale firms serving the domestic market. By now indigenous engineering
is very heavily concenurated in small firms, while the types of industry which
have to be large in order to be internationally competitive are almost entirely
absent. By international standards, there is also a marked scarcity of
.technology-intensive industries in indigenous engineering. 1t appears thal
barriers to entry arising from cconomies ol scale, 1echnology and external
economies (among other things) have constrained the development of many
types ol industry by Irish firms, with the resule thad all sectors of indigenous
engineering, except for Manufacture of Metal Arucles, are relatively
underdeveloped compared with other EEC countries.

On the more positive side, the number of small lirms has grown rapidly,
indicating considerable entrepreneunal initiative and an ability 10 take
increasing advantage of the more accessible opportunities. The gap in the
industry’s development is thercfore in larger-scale acuvities where eniry
barriers are more significant. The principal exceptions are state enterprises, so
that non-market forces were at work in these cases. The development of
indigenous engineering will probably remain rather stunted unless some
more larger-scale industries can be established.

The next chaprer focuses on the developmentof loreign-owned engineering
industries in Ireland.



Chapter 6
FOREIGN-OWNED MULTINATIONAL INDUSTRIES

It was seen in the last chaprer that forcign-owned multnational companies
have accounted for most of the growth in the engineering industry in Ireland
since the 1950s, as they have in manufacturing in gencral, They have
established many new enterprises in the type of high-technology and/or large-
scale industries in which indigenous firms are weakest, thus widening
considerably the range of activities operating in Ireland. To a great extent the
multinationals in engincering and other industries have been responsible for
Ircland’s transformation from a predominantly agricultural country to whatis
now conventionally recognised as a developed industrial country.

A. The Scale and Growth of Foreign Industry

By 1985, foreign-owned companics employed 37,400 people in Mctals &
Engincering, or 59 per cent of total employment in the indusury, and they
almost certainly accounted for an even larger share of output since sales per
employce were higher than in indigenous firms in 1983 (IDA survey daia).
Even more striking has been the conuribution of foreign firms to exports. The
new grant-aided companices which have started up since the 19505 have always
been very highty export-oriented, with 85 per cent of the output of those in
Metals & Engineering being exported in 1973, for example (McAleese, 1977,
Table 4.2).

Table 6.1 shows the sectoral distribution of employment in foreign
industries  in  Ireland compared with that of indigenous industry,
demonstrating a suriking difference between the two. Foreign industries are
much more heavily concentrated in sectors which have a relatively high
proportion of technically advanced and large-scale activities, particularly
Metals & Enginecring and Chemicals which account for nearly 60 per cent of
their employment. The proportion of their employment in engineering, at
almost half, is much the same as in the industry of other EEC countries, so in
this respect the composition of foreign industry in Ireland is similar to that of
advanced industrial cconomies and quite different wo that of Irish indigenous
industry. Whereas indigenous industry has been impeded by barriers to entry
from developing most modern large-scale acuivities, the multinationals are
engaged in such industries and they have acted as a substitute for Ivish firms in
at least partially filling this gap in the country’s industrialisation. Whether they
are ultimatcly an adequate substitute is an issue which arises below under a
number of headings.

96
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Table 6.1: Sectoral Distribution of Employment in Foreign and Indigenous Manufacturing, 1984

(frer cent)
Sector Foreign Indigenous
Non-Meullic Mineral Products 3.4 9.2
Chemicals 11.5 34
Meuals & Engineering 47.7 19.9
Food 8.4 28.4
Drink & Tobacco 4.9 4.5
Textiles 5.8 LN
Clothing, Footwear & Leather 8.3 5.7
Timber & Wooden Furniture 1.2 8.1
Paper & Prinung 2.2 9.2
Miscellancous 6.7 3.4
Total 100 100

Source: IDA Annual Repon 1984,

Within Metals & Engineering there is a similar contrast in the composition
of foreign-owned and indigenous industry, As much as 51.2 per cent of
employment in indigenous engineering is in Manulacture of Metal Articles,
the sector with the leasusignificant entry barriers, whereas only 10.7 percent of
employment in foreign-owned engineering is in that sector, with the
remainderin the others which have considerably greater barriers to entry. This
means that 42.6 per cent of employmencin all forcign-owned industries is in
engincering sectors other than Metal Articles, compared with 9.7 per cent of
employment in all indigenous industries. This is not reatly surprising since
much the same forces which impede development of new or smal! indigenous
firms in such industries with significant enury barriers gave rise to the
developmentotlarge firms in advanced economies in the first place, and hence
to their ability to underake foreign direct investment. Indeed, much of the
international literature on foreign direct investment by mulinationals
explains the phenomenon precisely interms of factors associated with barriers
to enury, oligopoly or “imperfect’”’ competition. As Lall (1979) puts it

It now seems to be widely accepted in the empirical literature on trade
and investment that enterprises need some form of “monopolistic
advantage” to compete in the highly imperfect markets for products and
factors that characterise modern industry. Studics of the patterns of
comparative advantage and of direct investment flows, starting from
different premises, have come increasingly to converge on a set of
explanatory factors that are praciically idendical with the “barviers w
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entry of new competition” which have been identilicd by the industrial
organisation literature 1o lead o the growth of large firms, and to the
emergence of concentrated market structures, within the advanced
countries. Thus, the forces that lead to successful growth at home also
scem 1o provide the leading firms with the edge that they need to sell their
products abroad or to set up forcign afhiliates and serve overscas markets
by producing abroad.

Thus, the international empirical literature would have led one to an @ prior:
expectation that foreign investment in Ireland would tend to be concentrated
in the same types of industry that indigenous firms are largely excluded
from.

Most foreign-owned engineering industries in Ireland, like the foreign-
owned industries in general, can be roughly classified into three types,
according o the period when they were established, their motivation for
investing here and the nature of their products. First, those established up to
the 1950s were motivated mainly by a desire o sell 1o the Irish market. Since
the policy of protection against imports at that time made it difficult for them
to export to lreland they overcame the prowectionist barriers by setting up
production hcre. The majority of them were British firms involved in
industries such as motor vehicle assembly, radio and TV assembly, bicycles
and batteries and they have mostly declined under freer trade conditions. By
1980, they employed abour 5,000 people or about one-sixth ol the total in
foreign engineering industries?3.

Second, from the late 1950s to about the end of the 1960s, new forcign
engineering invesument in Ircland was largely in reladvely labour-intensive
industries with quite mature technologies for export markets. The industries
concerned included consumer elecironic and clecurical goods, toolmaking
and other light mechanical engincering. As Vernon (1966) suggested ataround
this time, such mature industries, with fairly standardised products, were most
capable of locating in industrially undeveloped countries because they no
longer depended on the specialised technologists, skills, suppliers and services
found in advanced industrial cenwes. And since they were generally quite
labour-intensive they had a motivation to move to relatively low-wage
locations once they werg sufficiently “mobile,” or free from the need for close
contact with advanced industrial areas. The international dispersal of such
industries occurred quite early in reladvely low-income countries on the
periphery of the developed world, such as Puerto Rico and Ireland. Then,
from about the mid-1960s, such mobile multinational industries increasingly

23, This was the number employed in foreign-owned firms which had not received a New {or Small)
Industey grant under the scheine fiest introduced in the 19505,
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went o poorer less-developed countries with much lower wages?!. Grants and
tax concessions which were often introduced in the host countries (including
Ireland) added to the actraction of low wages.

The third ype of foreign industry to come to Ireland, from about the late
1960s (partly overlapping in time with the second group) has involved newer,
more technologically advanced products, particularly computers, telecom-
munications ¢quipment and other electronics, and medical instruments and
cquipment, again primarily lor expore. Typically these indusiries involve only
certain stages ol production which are usually not the most demanding onlocal
technological inputs, skills and high-quality suppliers. Again, there is some
parallel here with the type of mobile industry which has been able 1o go to less
developed countries since the late 1960s (Helleiner, 1973), although the
industrics coming to Ireland include some more highly skilled activities,
parucularly in elecironics, even if they have usually lacked the key
technological and business functions of the firm. The majority of them are
American-owned companics aiming to produce primarily for European
markets and they have selected Treland as a suitable relatively low-cost,
virtually tax free site within the EEC.

While the first group of formerly protected forcign industvies has declined
under [ree wrade since the mid-1960s, largely because they were sub-scale
operations set up to serve the small domestic market, the other two groups of
new export-oriented firms contributed substantially 10 employment growth.
By 1973, new grant-aided foreign engineering industries established since the
19505 cmployed over 13,000 people, which was 28 per cent of 1o1al
engineering employment at thattime. And as was seen in Figure 5.2 and Table
5.1, employmentin foreign-owned engineering continued 1o grow rapidly up
1o 1983 although it then fell slighdy.

Unfortunately, there is no regular data series on industrial output
distinguishing foreign from indigenous firms. Itis possible, however, 1o gain
an impression ol output trends in most of foreign-owned engineering by
examining the data on sectors which are mainly composed of foreign firms.
Table 6.2 lists these sectors, showing the percentage of their employment
accounted for by foreign companics as well as estimates of the percentage of
sales accounted for by them. The sectors in the table account for 86 per centof
employmentin all foreign-owned Metals & Engincering. The growth of output
in these predominantly forcign-owned sectors is shown in Table 6.3. For the
most part, the growth rates remained quite high in the fivse hall of the 1980s
despite the general recession, except in Motor Vehicles, where car assembly
was collapsing for reasons mentioned in Chapier 5. Atthe sametime, however,

24. Teeling (1975, Ch. 1} {uund that the composition of all new loveign industries in lreland upio 197 borea
close resemblance to these found in more conventionally recognised Less Developed Counnries.
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Table 6.2 Predominantly Foreign-Oumed Enginecring Seclors

Foreign as per

Foreign cent of Total Foretgn Sales as
Sector Employment Emplovient per ceni of Total

1983 19485 Sales. 1983
Oflice & Data Processing Machinery i11.020 50 98
Elecirical Enginecring 8,610 74 P4
Istruiment Engineering 7.060 94 99
Mechanical Engineering 3,310 52 i3
Motor Vehicles and Pans 2,210 58 35

Note:  The last column is estimated by taking data vn sales per emplovee From an 1DA swrvey of firms with
over 30 workers and multiplying by emplovimea daa from the IDA Emplovient Survey 10 ge
estimates of sales of Lrish and foreign-owned firms respeaively,

Source: 1DA Employment Survey and a 1983 1DA survey of sales and costs, repurted in IDA (19835).

Table 6.3: Average Aunual Percendage Growth of Output in Predominantly Foreign-Owoned Sectors, 1973-85

Sector 1973-80 1980-85
Office & Data Processing Machinery 42.8 349
Electrical Engineering 4.7 5.0
husirument Engineering 4.0 10.0
Mechanical Engineering 6.4 6.2
Motor Vehicles and Pares -3.5 -16.7

Source; Census of Industrial Production and monthly inguiries.

employment in foreign-owned Metals & Engineering, which had grown at an
average annual rate of 6.8 per centin 1973-80, slowed down 1o 0.6 per cent per
annum in 1980-85, and it acrually declined berween 1983 and 1985, In fact,
there was livde growth or a decline in employment in much of foreign-owned
enginecring between 1980 and 1985, except for electronics (Office & Data
Processing Machinery and part of Electrical Engineering) and, 1o a lesser
extent, Instrument Enginecring. Thus there appeared to be a changing
rclationship between output and employment since there was a considerable
difference between the wends recorded in these two variables. The
implications of thesc trends for the Irish cconomy are discussed below, but
first we consider the factors which mouvate foreign direct invesument,

B. Factors Influencing Foreign Direct Investment
In order to understand the behaviour of foreign industries in Ireland, it is
useful to begin with some consideration of the factors which are thought to
influence foreign direct manufacturing invesument in general. A basic point
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which should be recognised at the outset is that manufacturing indusiries do
not generally move freely around the world to take advantage, say, of cheap
labour or government incentives. Rather, there are factors influencing their
choice of location, such that only certain types of industrial acuivity locate
outside advanced industrial areas. This means that latc-industrialising
countries, such as Ircland, which scek o atract foreign industrial investment,
arc competing for shares of a rather imited amount of it which is sufficiendy
mobile. Furthermore, most foreign industries aim to produce primarily for
the host country’s domestic market, having been induced 10 invest by a large
market size and/or protection. This means that latecomers secking export-
oriented foreign manufacturing invesement as Ireland docs, are comn peting for
only a segmem of those foreign industries which are sufficiently mobile wo
locate outside an advanced industrial environment.

The strong auraction, for many industries, of an advanced industrial
environment and large local markets is reflected in the fact thao the bulk of
foreign direct manufacturing invesument has gone 1o advanced countries, not
the low-income less-developed countrics. The rapid growth, since the Second
World War, of such investment flowing between advanced industrial countries
has been explained as part of the process of increasingly oligopolistic
competition. Hirsch (1976) points out that there is particularly wide scope for
interpenetration of high-income forcign markets by advanced counuy firms in
industries characterised by firm-specificassets, such as proprictary technology
and marketing stength. These high-technology, product-differentiated
industries are generally ones where concentrated, oligopolistic structures
prevail, e.g., pharmaceuticals, instruments, com puters, cars, cosmelics, etc. In
such industries, as Hymer (1972) argues, there are large overhead costs such as
R & D, design, marketing and capital equipment, which must be covered by a
high volume of sales. Consequently the successful firms are large and have
become intense rivals for marketshares since the loss of market shares can lead
to cumulauve decling, given the advantages of large size. Once such large
oligopolistic firms had developed a national (or continenwal) scale of
operations, the dynamics of competition pushed them on to a wider
multinatonal scale, selling their products in other countries.

In many cases direct foreign investment, rather than exporting, was the
means chosen to penetrate foreign markets. In most cascs, the decision to
produce abroad is apparendy influenced rather litle by considerations of
transport costs and relative labour costs in the two countries concerned. This
may be deduced from the fact that most forcign direct manufacturing
imvestment has gone to advanced countries, which are generally neither the
most distant markets [rom the home base of the firms involved, nor the sites
with lowest wage costs. The concentration of loreign investiment in advanced
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countries points to the importance, as factors facilitating direct investment, of
a large local market, political “reliability”, and an advanced industrial
environment capable of supplying specialised inputs, services and skills. It
seems, 100, that foreign direct investment in advanced countries is often
motivated by the need to compete more effectively with rival lirms based inthe
hostcountry, as well as by the existence or possibility of protectionist measures
agamstimports (Hymer, 1972). Due to the importance of these considerations
in motivating local market-oriented foreign direct manufacwuring investment,
most less-developed countries (LD Cs) have proved less attractive as sites,
although strong protection against imports has proved o be something of a
substitute for a large local market as an inducement to forcign direct
mvestment. However, an industrially undeveloped environment remains a
constraint on the types of industry which will go even 1o protecied LDCs.

Although it 1s somewhat dated in other respects, as acknowledged by
Vernon (1979), Vernon’s (1966) analysis of the product life-cycle is useful in
clarifying the issues raised here. He points out thar most product innovations
occur in the most advanced industrial countries (or specifically the USA at his
ume ol writing), and that the inputs, production techniques and final
specifications of a new product may vary quite widely for some time. This
means that it must be produced in a location which offers flexibility in the
choice of inputs and productive equipment, swift and easy communication
with the firm’s technical development base, and similar case of communi-
cation with customers in a substantial marker who will give feedback on the
most desirable product specifications. Consequently, such a product will tend
to be produced in, or close to, amajoradvanced industrial centre. Later, as the
product matures somewhat and as the existence of a market abroad is
established, it will be feasible to produce it in other advanced countries
offering similar conditions. But it is only when the product is more
standardised and the production process more scuded and mature that it will
bc possible to establish the industry in an industrially undeveloped
country.

The same constraints just referred to are relevand to the type of export-
oriented toreign industries which can be set up in industrially undeveloped
countries. Thus Vernon’s (1966) analysis proceeds 1o suggest that as products
become fully standardised, with mature production processcs, their produc-
von comes to depend less on the external economies of advanced indusirial
centres. Atthesame ume, theirsales come o depend more on priceand less on
novelty, productdifferentiation or strong marketing. At this poing, thelow cost
of labourinless-developed arcas would prove to be an auraction for relocation
of production (¢ven though the target markets may be in developed countries),
especially for relatively labour-imensive products where labour costs
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substanually affect the price. But Vernon also suressed that only alimited range
of industries meer these requirements sufficiently.

Manufacturing processes which receive significant inpuis from the local
cconomy, such as skilled labour, repairmen, reliable power, spare
parts, industrial materials processed according to exacting specification,
and so on, are less appropriate to the less-developed areas than those that
do not have such requirements. Unhappily, most indusurial processes
require one or another ingredient of this difficult sor

Helleiner (1973) writing some years laier, adds two other catcgories of
export-orienied foreign investment which would be possible in less-
developed or newly industrialising countries. 1n addition to technically
mature, unskilled labour-intensive final products which mostly fall within the
same category that Vernon discusses, Helleiner includes basic processing of
local raw materials, and more importandy, relaively simple or labour-
intensive activities or processes which are only part ol a longer production
process. In this last category, which showed vapid growth from the mid-1960s,
the final product may be relatively new, unstandardised and the product of
advanced technology, but one or more stages ol its production would be
technically simple and relatively labour-intensive and hence suitable for
LDCs. Dunning (1979) describes this type of forcign invesunent as “vertical”
specialisation by location, as opposcd 1o “horizomal” specialisation where the
whole production process for cach product made by the firm is concenurated
ina particular place. Examples of “vertical” specialisation now occurina wide
range of industries including clectronics, vehicles, chemicals and electrical
machinery and much foreign investmentin engineering is of this type. In this
type of activity, the organisational capability of multinadonal companics
enables them 1o relocate certain parts ol the firm’s production, or 1o sub-
contract parts to local firms in places far distant from the base of the firm’s
operations. The organisation of the operation as a whole may still be subjectio
external cconomies, so that company hcadquarters, R & D and often much of
the production process remains located in or close to large indusurial cenires.
But certain stages of production no longer are subject to this constraint since
the company’s large size and organisatonal ability, ogether with improving
communications and transport, ¢nable it to “inernalise” the external
cconomies.

Helleiner (1973) also makes some suggestions about the factors which
influence the particular choice of countries as sites for export-manufaciuring
of this type:
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... the important factors in a forcign invesior’s selection of a country are
low labour costs, limited distance, special concessions {which may offsct
the labour cost and distance factors) and political “reliability” or
“stability”.
The autraction of Taiwan, South Korea, Hong Kong, and Singapore could be
explained by the combination of low labour costs (in the early 1970s) and
political reliability, while Mexico's attraction, d espite somewhat higher tabour
costs, Helleiner suggested, showed the influence of distance costs (for exports
to the USA}). He also mentions that Spain, Portugal, [reland and Greece have
played a similar role in Europe, presumably subject to similar factors
influencing the choice of counury. Finally, Helleiner warns that the local
linkage and learning cffects and other “dynamic” benefits for the host
countries in this type of export manufacturing may be very small and of linde
help to long-term development. Nayyar's (1978) analysis confirms Helleiner’s
on a number of points. Me too mentions, as important categories of export-
manufacturing by multinational companies in LDCs, simple labour-intensive
final products and specialised processes in the manufacture of components
and in assembly operations which are part of alarger production process, and
he also expresses doubts about the benefits for long-term development.

C. The Nature of Foreign Engineering Industries in Ireland

The nature of foreign dircct invesument in engineering in Ireland can now
be considered in the light of the discussion of the last section. The first
significant wave of foreign involvement in manufacturing in Ireland occurred
during the protectionist phase of Irish policy which began in the 1930s, as was
mentioned above. The fact that this foreign investment occurred ina period of
high protection, and the fact that the overall level of exports remained very
low, indicates that this was essentally local market-oriented foreign
investmentinduced by protection. Much of itoccurred in the 1930s and 1940s,
which was relatively carly by most international comparisons. But since most
of itwas by British firms accustomed to regarding Ircland as alocal market and
with relatvely small logistical difficultics in operating an Irish plant, this was
scarcely surprising. It scems clear that these foreign engineering plants were
generally engaged in final phase and assembly-type activities. These types of
operation arc commonly referred wo in the literature as characteristic of local
market oriented foreign invesument in LDCs. Those which would have
depended onthe high level skills, close linkages with related industries and the
other external cconomies of advanced industrial centres were not much in
cvidence.

From the 19505 onwards, however, there began a substantial inflow of
highly export-oriented foreign manufacturing invesument, and in due course
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these new exporting foreign firms came to employ far more people than the
older, formerly protecied ones. Although these new industries include many
advanced high-technology categories, it will be clear from the discussion
above that this in itself does not necessarily mean thau the activities located in
lreland are very highly skilled, high technology activities, since low-skilled
activities within such industrics are commonly located in LDCs by
multinationals. Thus the nature of such industries in Ircland requires further
investigauon.

First, let us consider the industrial composition of the foreign firms in
Iveland. Table 6.4 shows that Metals & Engincering as a whole has accounted
for a growing share of foreign manufacturing firms” employment, which is in
line with the changing paucrn of mulunational investment in LDCs. For
increasing “‘vertical”” specialisation in such industries has enabled parts of
them to go to LDCs, fotlowing after the carlicr established mature industrics
such as clothing, rextiles and foorwear. Thus the proporton of American
multinational manufacturing firms’ capital expenditures in LDCs accounted
for by Metals & Engincering industries increased from 47 per centin 1977 to
61 per centin 1984, while it remained stable at 57 per centin the developed
countries (US Department of Commerce, Survey of Current Business). On this
basis, onc¢ could see the trend in Ircland as similar to LDCs, although at the
same tirne it must be noted that the pattern of foreign investmentin LDCs, by
broad industrial category, has become very similar to that of devcloped
economics.

Tuble 6.4 Percentage Share of Engineering Industries in Foreign-Owned Manufucturing Evployment, 1973
and 1985

Seclor 1973 1985
Office & Data Processing Machinery 5.1 14.1
Electrical Engincering 7.2 11.0
Instrument Engineering 4.5 8.0
Manufacture of Metal Articles 8.2 5.1
Mechanical Engineering 3.1 4.2
Motor Vehicles & Parts 5.6 2.8
Meuals 0.2 1.0
Other Means of Transport 2.6 0.5
Metals & Engincering 36.5 47.7

Source: 1DA Einployment Survey.

Table 6.4 also shows that within Merals & Enginecring the growth of foreign-
owned indusiry was heavily concentrated in Office & Data Processing



106 THE IRISH ENGINEERING INDUSTRY

Machinery and Electrical Engincering (which between them cover electronics,
although much of Electrical Engineering is non-elecronic), as well as
Instrument Engineering. These sectors combined accounted for 72 per cent of
forcign engineering employment in Ircland by 1985. The partcularly rapid
growth of these industries in Ireland was, of course, partly a reflection of their
rapid growth internationally and the consequent increase in foreign
investment worldwide. The first row of Table 6.5, for example, shows that US
foreign invesument in the world as a whole has grown much faster in Elecuric
and Efectronic Equipment than in all manufacturing. As the wtable also shows,
however, American foreign investment in Electric and Elecuronic Equipment
grew much {aster in the LDCs than in the developed countries. It seems that
parts of the Electrical and Electronic industries are particularly “mobile”, or
free from the ties of external cconomices in advanced industrial arcas, since
foreign investment in LDCs has become disproportionately concentrated in
these sectors. For example, 21 per cenvof all US manufacturing investmentin
LDCs wasin Electrical and Electronic Equipmentby 1984, compared with just
8 per cent of US manufacturing invesument in the developed countries. As was
noted in Chapter 3 and shown in Table 3.10, a relatively low level of manual
production skills is required in Electrical, Electronic and Instrument
Engincering, which facilitates the establishment of production units in less-
developed arcas. Thus, despite the high-technology nature of much of these
secrors, when decomposed vertically by multinational companies they appear
to generate many opportunites for direct investment in relatvely simple
processes in LDCs. Confirming this poing, Shoesmith {1986) reports that
clectronics, with a predominandy unskilled labour force, is a major industry
among foreign firms in the Free Trade Zones of Taiwan, the Philippines,
Malaysia and Sri Lanka. Thus the growth of these industries in Treland does not
necessarily mean that highly skilled or high technology acuivities have been
cstablished here.

Table 6.5: Average Percentage Grawth Per Annum of Foreign Capital Expenditure by US Companies (in
current dollars), 1977-84

Electric & Electronic All

Equipent Manufacturing
In All Countries {excl. USA) 1.0 4.2
in Developed Countries 7.9 3.6
In Less-Developed Coumnries 8.1 7.0

Source: US Deparunent of Commerce, Survey of Current Business, Qctober 1981 and Sepiember 1985,

To a certain extent, however, foreign investment in electrenics in Ireland is
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concentrated in different products to the LDCs or newly-industrialising
countries (NICs). Ireland was onc of the world’s top ten exporters of four
categories of e¢lecuronic products in 1983, all of them in the computers area.
Among the NICs, Brazil and/or Spain were also ranked among the top ten
exporters ol these products as seen in Table 6.6. But other leading NICs, such
as Singaporc, South Korea and Hong Kong tend o be strongest in consumer
electronics. This raises the possibility thar Irish electronics mightbe more R &
D intensive and skill-intensive than is typical of the NICs since computers tend
to be a much more high-technology arca than consumer electronics, in the
world as a whole whatever about Ireland.

Table 6.6: Jreland aned the NICs Ranked Among the Werld's Top 10 Exporters of Selected Electronic Products,

1983

South  HMHong
Product Ireland Spain Brazil " Singapore Korea  Kong
Digital Computers 2 10 * * * .
Digital Ceneral Processors 7 ° 8 * o °
Peripheral Undes 8 10 9 * * .
OF-Line Dam
Processing Equipiment 10 - 7 3 b ®
Calculating Machines * * * 7 6 2
Colour TVs hd ° ° 4 3 °
Monochrome TVs ° * ° 6 2 7
Car Radios * ® * 5 3 8
Portable Radios * 9 * 3 4 2
Other Radios ° ° * 1 2 3

Note:  *Means not among the world's top wen exporters in this product category.
Svurce: UN International Trade Statistics Yearbook 1953, Vol 11,

The available information on this issue, however, suggests that the foreign-
owned industries in Ireland are generally far less R & D intensive and also less
skill-intensive than the industries of advanced indusirial counuies although
they are probably more skill-intensive than in most of the N1Cs. Or to put it
another way, Ireland, in this respect, looks like a leading NIC as much as an
advanced cconomy. Firsg, we may note the assessment by Telesis (1982) of
clectrical and electronic multinationals:

Of the 60 companies surveyed, none have a truly stand-alone operation
in Ireland, and only three have operations in Ireland which embody the
key competitive clements of the company’s business. All others are
currentdy manufacturing satellites, performing partial steps in the
manufacturing process. Skill development and linkages in Ireland have
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been limited. The clectronics industry is a high-skilled industry
worldwide, but the activities in Ireland’s electronics industry do not now
reflect this.

In a similar vein, Telesis commented on mulinationals in mechanical
engineering:

Ireland’s foreign-owned mechanical engineering companies consist
mainly of sub-assembly and assembly shops of the sort commonly found

in newly-industrialising countrics . . . Of the 34 shops surveyed, about
half had only one or two skilled blue-collar workers and one or two
engineers.

And on medical instruments and supplies, or Healthcare Products??, Telesis
concluded:

[The disposable medical products industry] is based on low labour costs
with few, if any, skilled workers. The six companics we surveyed had less
than 1 per cent of their workforce in managerial, engincering, technical
and skilled blue-collar positions. [In medical appliances| with the
exception of one company, the skill levels of the warkforce, both blue-
and white-collar, are relatively low, representing less than 5 per cent of
total employces.

Telesis also noted that companies in Healthcare Products in Ireland are subject
to intensifying competition from Asian NICs. On foreign-owned firms in
general, they concluded:

Forcign-owned industrial operations in Ireland with few exceptions do
not embody the key competitive activities of the business in which they
participate; do not employ significant numbers of skilled workers; and
are not significandy integrated into traded and skilled sub-supply
industries in Ireland.

To focus on the electronics industry, since it has played a key role in the
growth of foreign-owned engineering, Table 6.7 shows the skill profiles of
clectronics in Ireland and a number of other countries.

25. "Healthcare Products™ in the 1DA Einployment Survey is a distinct category which is not used in the
NACE system. Throughout this paper the NACE system is used as far as possible and Healthcare Productsis
included in Instrument Engineering 10 this end; indeed it accounts for most of thar sector’s employmen,
butan indeterminate proponion of Healthcare Products belongs inore properly in Processing of Plastics or
clsewhere,
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‘ Table 6.7: Skill Profile of Electronics in Selecled Countries, ¢ 1980/81

Stugapore  Ireland  Scotland UK USA Denmark

Managrerial, Adminisirtive, e na 23 35% 34 24 29

Engincers/Professional/Technical 5 9 10 17

Techvicians 6 9 13 14 11 39

Craliworkers 3 5 $ 10 -
Tt Pre i VMorkers 5 5 9

Non-craft Production Workers . 90 57 35 31 32 39

Other Workers 3 * 3 6

Total 100 100 100 100 100 100

Note: Data on Hong Kong indicate a skill profile broadly similar w Singapore, but the categories are noy
sirictby comparable so they are not included here,

* For Scotland, ** Other Workers™ ave included with Managerial, etc,

Source: O Brien (19335), Table 6.10.

The table shows thae the level of technical skills in Irish elecironics is
considerably lower than in the more advanced countries with employment
being more heavily concentrated in non-craft production work, but skills are
also a good deal higher than in N1Cs such as Singapore, and probably Hong
Kong. When R & D intensitics are compared, the gap between Iretand and
advanced countries looks considerably greater and South Korca comes out
stightly ahead of Ireland, as shown in Table 6.8. As O’Brien (1985) points out,
the total expenditure on electronics R & D in Ireland is less than thar by many
individual medium-size firms in other countries and less even than some firms
in the NICs such as Samsung of South Korca. He reports wo that R & D
intensity in Irish elecronics showed no change between 1977 and 1982
although the absolute amount of R & D expenditure did increase as the
industry grew,

Table 6.8: R & D in Electronics in Selecied Countries as a Percentage of Sules

UK (1981) 10.8
USA (1952) 8.1
Dennark (1979) 5.0
Finland (1981} 7.1
Japan (1982) 6.4
South Korea (1979) 1.3
Ircland (1982) 0.9
Taiwan (1981) 0.3

Note: About ball of the UK Rgure is accowed lor by finns on military projects.
Source: O'Brien (1983), Table 6.8
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The proportion of professional and rechnical workers in the industry’s
employment has increased somewhat, however, in recent years. The
proportion of Engincers/Professional/Technical Workers and Technicians
rose to 16.6 per cent by 1985, compared with the figure of 14 per centin 1980/
81, shown in Table 6.7. And the proportion of Non-Craft Production Workers
fell from 57 per cent in 1980/81 to 52.8 per cent in 198526, [t is possible,
however, that the situation of over-supply of electronic engineers and
technicians which developed during this period encouraged firms to employ
such people in jobs for which they were really over-qualified and which would
previously have been done by people with lower skills. Atany rate, wage costs
per employee were not particularly high in 1983 at £10,700 in foreign-owned
Office & Data Processing Machinery and £8,100 in forcign-owned Electrical
Enginecring — compared with £9,700 in all foreign-owned industry and
£10,000 in Total Manufacturing — suggesting that the average level of skills in
these sectors was not very greatly different to the overall average (IDA survey
data).

The data in Table 6.8 indicate thar the electronics industry in Ireland has a
much lower R & D intensity than in more advanced economies. This reflects
the fact thacit consists very largely of branch-plants of muluinationals which do
their main R & D elsewhere, so that high-technology products can be
produced in Ireland without a major Irish technology input. The forcign-
owned clectronics indusury is actually less R & D inensive than the much
smaller indigenous industry. Thus the multinationals accounted for 59 per
cent of R & D in Electronic Equipment in 1984 (NBST statistics), compared
with about 81-90 per cent of electronics employmeni?’.

This relatively low level of R & D intensity among multinationals in Ireland
is not unusual since such companies typically conduct most of their R & D in
advanced centres of their industry in the home country, where the largest
pools of the most experienced R & D workers are located. Advanced R & D is
an acuvity that is very much subject to the influence of external economies.
American mulunatonal companies in all of manufacturing, for example,
incurred only 8.6 per centof their R & D expenditure outside the USA in 1977
although 26.6 per centof their employment was located abroad. 1n electronics
the gap was considerably greater since just 5.9 per cent of R & D expenditure
was incurred outside the USA compared with 32.2 per cent of employment
26. The 1985 data comne from a survey carsied out under the direction of Professor M. E. J. O'Kelly at the
Departmend of Industrial Engineering, University College, Galway.

27. The lower figure in the range comes {rom the IDA Employmem Survey, using a loose deftnition of’
clecironics as Oflice & Dawa Processing Machinery plus Elecirical Engineering. The higher figure comes
from the survey referred 1o in fooinote 26, which adopred a more precise definition that excludes imuch ol
Elecirical Engineering.
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located abroad (O’Brien, 1985). This is consistent with Lall’s (1979) finding
that the propensity of US multinational companies to undertake R & D abroad
in engineering industries is negatively correlated with the R & D intensity of the
industries concerned. His explanation is that in engineering industries with
the most rapid rate of product innovation:

...thecore of theinnovative process is the improvement, “tailoring” and
testing of new designs and it is more difficult {than in the case of process
innovations or slow rates of product innovations] to separate such func-
tions as exploring the needs of major customers, bringing scientific and
technical skills to bear on these needs, geaing rid of bowlenecks in suc-
cessive stages of production, ensuring an adequate supply of new com-
ponents of various kinds, marketing the product and reacting to “feed
back’ from the users. In other words, there is a closer need for con-
tinuous interaction berween all the major functions and the procurement,
production, management and marketing functions . . .28,

No doubt for much the same reasons, when mulunational companies do
undertake R & D abroad, most of itis located in the large advanced countries,
rather than in LDCs or NICs. American electronics multinationals, [or
example, incurred 62 per centof their loreign R & D expenditure in Germany,
France and the UK, although just 29 per cent of their foreign cmployment was
in these countries. Given this order of things, it would be surprising to find a
heavily R & D intensive electronics industry in Ireland.

1t seems justifiable to conclude [rom the discussion of this section so far that
the profile of most foreign-owned engineering industries in Ireland shows
some similarities to those in the leading N1Cs. They are mostly examples of
“vertical” specialisation by location, they are a good deal less R & D intensive
than the same industries in advanced countries and they are export-oriented
satellite plants. Thisis important because it suggesis that Ireland has auracred
mainly relatively “mobile’” plants which might have been capable of selecting
a location with an indusurially undeveloped environment and a small tocal
market. And this has implications which are discussed in Section D below,
which deals with the future outlook.

One qualification, however, is that the stage of production conducted in
Ireland by many firms in the “modern” sectors such as clecuronics involves
final assembly, testing/quality conwrol and packaging, Since testing and quality
control in particular need skilled technicians and engineers, these acuvities are
28. As Lall pobits out, this analysis cchoes thm of Rosenberg on Amcerican L"ngim.'crillg imdustries in the
nineteenth century, which was referred 10 in Chapter 2 of this paper.
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bigger employers of skilled and professional workers than the carlier (1950s/
early 1960s) generation of foreign exportindustry. And italso appears to bethe
case that Ireland has significantly more of this type of mobile foreign industry
than most NICs and consequendy has higher skill levels. This certainly puts
the most recently established industries in Ireland in a more favourable light,
but there are no really firm grounds for expecting further major “upgrading”
of technology and skills in foreign-owned industry. For foreign firms have
shown relatively litde inclination to locate key functions such as advanced R &
D in Ir¢land or other peripheral locations, while the rather routine nature
of much of the skilled and professtonal work provided probably does relatively
lide to enhance Irish technological capabilities. And as Telesis (1982, Chapter
4) pointed out, Scodand has had alarger electronics indusiry than Ireland fora
longer time, based on investment from outside, but “the majority of non-
Scottish operations were established as manufacturing satellites, and few have
progressed significanuy beyond this role”. They conclude that:

Programs currentdy underway will substandally improve Ireland’s
physical infrastructure and its education and skill base for the electronics
industry. This should mecan that Ireland can achieve levels of integration
as good as those in Scotland. This level of sophistication however is still
considerably less than Ir¢land seeks . . .

The ulimate limiting factor is the competitive cconomic dictates of the
high technology muliunational firms. Their business economics in most
cases will limit the placing of key compeuuve acuvites in a small,
relauvely remote “foreign’ country even with significant incentives.

Ireland’s Advantage as a Location

Il many foreign export-oriented engineering industries in Ireland are
relatively “mobile” manufacturing plants of a type which is quite commonly
located in NICs, the question arises why should so many of them choose
Ireland rather than somewhere else with much lower labour costs? The faciors
usually mentioned as important influences on location decisions of mobile
multinational production units are low labour costs, a docile or repressed
labour force, ease of access to major markes, political “refiability”, an
acceptable infrastructure of transport and communications, and government
incentives such as grants and tax concessions. In the 1950s and the firsthall of
the 1960s, at least, [reland would have ranked quite highly on most of these
criteria — among countries which would have been seriously considered as
potential sites. For few countries made strenuous attempts to atract mobile
export-oriented multinational plans until around the mid-1960s, and in fact
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[ewin the Third World would have had the basic infrastructure and/or political
reliability required to do so. The relatively low-wage countries on the
periphery of the developed world, therelore, would have been rated quite
highly as feasible sites, so it was possible for Puerto Rico and Ireland to emerge
as forerunners in this activity. l

By the laie 1960s and early 1970s, however, a number of other countries,
especially the Far Eastern NICs, were becoming acceptable sites of some
imporiance, with much lower labour costs than Puerto Rico or Ireland.
Against such competition, [reland’s continuing ability 10 auract substantial
amounts of foreign investment would have to be put down mainly
advantages of proximity and access to major markets, if one sticks 1o the
conventional influences on plant location mentioned above. Teeling (1975,
Ch. 2} considers whether tarilf-free access to a large market (the UK in this
period) and wransport costs differentials would account for the atwraction of
Ireland. He concludes that since Singapore and Hong Kong had similar rights
of market access 1o the UK, and since the cost of iransporting the relevant
goods was generally small, these factors would notexplain Iretand’s atraction.
There are, however, other advantages ol proxinuty such as ease of
communication (post, telephone, ¢ic.), short delivery times and ease of travel
for salesmen, repairmen and executives. For these reasons, the choice of
focation even within a country such as Britain can be inflluenced by case of
access o the major markets and service cenures.

Tecling recognises that these aspects of proximity do mauer but another
lactor which he stresses is no doubt significant 0o, He argues that
information, uncertainty and risk are all important or perhaps vital variables in
offshorc investment decisions. Because of such factors as the relatively long
and successful history ol promoting foreign investment in Ireland, the
experience and internationally recognised efficiency of the IDA, Ireland’s
proximity to advanced countries, and cultural ties with the USA and UK, “on
cach of these variables, [reland was shown 1o have a comparative advantage
over competing locations™. Teeling’s main evidence to support this is the fact
that most foreign investors in Ireland were quite small and had livle
international experience, by the standards of most multinationals. This
suggests that they would have high information costs and high perceptions of
risk and uncertainty — particularly regarding more distant locations —
compared with larger, more experienced firms. Over half of the firms he
surveyed were undertaking their first forcign invesiment when they came 1o
Ireland. In 1971, 46 per cent of the Irish subsidiaries had parent companies
with sales ofless than §10 million, compared with only 6 per centin Singapore,
And whereas 30 per cent of the foreign firms establishing plants in Ireland in
1954-66 had more than 6 foreign subsidiaries, this proportion fell 1o 18 per
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cent in 1967-72; thus in the laer period, Ireland’s comparative advantage
seemed to be shifting more wowards small inexperienced multinationals while
larger companies were prepared 1o go 1o the N1Cs. Teeling also refers wo other
studies which find that foreign firms in Puerto Rico and the Mexican border
region are also relatvely small and inexperienced, suggesting that they too are
averse o risk and value the close contact with the USA, which is comparable to
Ireland’s position inrelation to Europe. O’Loughlinand O'Farrell (1980}, with
data relating to 1976-77, confirm Teeling's carlier linding that loreign
investors in Ireland tend 10 be relauvely small and inexperienced mului-
national companies, probably with high information costs and high
perceptions of risk and uncertainty,

Since 1973, Ireland has had the further auraction for export-oriened
foreign investors ol beinga memberofthe EEC. Thereis no doubtthatthis has
been very important. According o a survey of foreign firms in Irefand
reported in the Allied Irish Bank Review, April 1981, two-thirds of them regarded
asite within the EEC as an important or anecessary attraction, since theirmain
purpose is exporting to Europe. Presumably this means that an even higher
proportion of these which came to Ircland since 1973 were looking for a site
within the EEC. Telesis (1982, Ch. 4) reached a similar conclusion, suggesting
that most foreign companies in [reland were looking for an EEC location and,
within that constraint, chose Ireland as a relatively low-wage, tax-lree
location:

Currently, most loreign-owned companies use Ireland as a convenient
manufacturing satcllite for sales in the EEC. Over 80% ol the companies
visited during our study came 10 Ireland primarily because it provided a
tax shelter for penetraing the EEC. Fourteen per cent, epecially those
who came in the 1960s or carly 1970s, were auracted primarily by the
relatively low wage rates. Today, Ireland stll has the lowest average tax
and wage rates of all EEC countries . ..

In this sense, lreland is similar 1o Singapore and Puerto Rico, which are
both small tax havens used as satellite manufaciuring locations lor Asia
and North America respectively. This contrasts with foreign company
invesunents in Germany and the U.S., where firms seek access 10 large
home markets or particular skills available in those countries.

Consistent with this view is the increased proportion of new foreign
invesument accounted for by firms based in counuies outsidethe EEC, and the
increased proportion of exports from Ireland going 1o other EEC countries
besides the UK. Thus US lirms accounted for 42.5 per cent of loreign Metals &
Engineering employment in 1973, rising 1o 60 per cent by 1985, while other
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non-European countries accounted for 0.9 per cent in 1973 rising to 7.9 per

cent by 1985, In all foreign—owncd manufacmrinb the share of US firms in
employment rose from 24.2 per centin 1973 1o 48.1 percentin 1985, and ihe
share of other non-European countries rose from 2.3 per centto 8.4 per cent.
Andin 1973, 55 per cent ol Irish exports wentto the UK and 21 per centto the
restof the EEC, burin 1984, 34 per cent went o the UK and 84 per centalso o
other EEC countries. These trends confirm that much foreign invesimem in
Ireland in the 1970s and 1980s was by non-EEC firms selecting an auractive
site within the EEC o produce for European markets, and this gives Ireland an
advantage over low-wage NICs in atracting such firms.

[n recent vears (oo, it appears to be the case that American electronics firms
have been atrracted o Ireland pardy by the ready availability of qualified
engineers and technicians. This is not necessarily to say that the quality of skills
in lreland is atan unusually high level, and indeed there is clearly a dearth of
experienced R & D scientists and engineers relative to'the USA. But the Irish
graduates are of good quality, if lacking in R & D experience, and they are in
over-supply here while there has been a shortage of graduartes relative to
demand in America and some European countries.

D. The Secondary Effects and Medium-Term Qutlook for Foreign Engineering

Someof theissues which arise in considering the sccondary effects of foreign
engineering industries on the domestic economy have already been ouched
on in the last section. This section looks further into these and other related
issues. Under the heading of the secondary clfects of ]breign industries, three
issues are discussed briefly — their® ‘backward linkage™ stimulus 10 the tocal
economy by purchasing inputs, their effects on the balance ofpdvmenta, and
the extent of technology wransfer.

Linkages

Compared 1o most industries, foreign-owned Metals & Engineering firms
have tended to have lower than average expenditure in the trish economy in
relation to their sales or turnover. Table 6.9 shows the proportion of total
expenditures of grant-aided “New Industries” spentin Ireland (in Column 1)
and the proporiion of their expenditures on material inputs spent in Ireland
(Column 2) in 1973. It can be scen that enginecring firms among these
industries tended o have a lower than average [rish content in their expendi-
ture and that foreign-owned firms wnded to have lower Irish linkages than
indigenous firms.

A more recent 1DA survey in 1983 allows a more derailed break-down by
sector, and data from this survey are presented m Table 6.10. Again itis clear,
from Columns 1 and 2, that Metals & Engineering as a whole has alower trish
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Table 6.9: Expenditure on Irish Goods and Services by New Grant-Aided Industries, 1973

Irish Content Irish Content

of Total of Materials

Sector Expenditure Expendilure
(per cent) {per cenl}

Metals & Engineering
Foreign 40.2 8.4
Irish 46.6 17.2

Non-Food Manufacturing
Foreign
Irish

Source: McAleese {1977}, Table 5.4.

content in its expenditures than manufacruring in general, while foreign-
owned engineering firms have a lower Irish content than total engineering.
The sectors with the fastest growth in recent times — Office & Darta Processing
Machinery and Instrument Engineering — have the lowest proportion of Irish
economy expenditures. Taken sector by sector, however, there is no clear
tendency for foreign firms to have a lower proportion of Irish economy

expenditures than their sector as a whole; in three sectors it is lower and in
three it is higher. Thus much of the reason for the lower Irish content in
expenditures of foreign-owned engineering as a whole is because of its sectoral
composition, being relatively concentrated in the sectors with a low Irish
contentin their expenditures. Also, as Columns 3 and 4 of Table 6.10 show, in
all sectors except one, the foreign firms spend more in Ireland per employee than
the secroral average, because even in cases where their trish expenditures are
below average as a percentage of sales, they tend to have above average sales
per employee.

Since there does not appear to be a consistent tendency for foreign firms to
spend less in Ireland than Irish firms in the same seciors, the atitudes or
business practices which arise from foreign ownership as such are probably
less significant barriers to developing further linkages than deficiencies in the
range and quality of Irish supplier industries. Telesis (1982, p. 145) reached
this conclusion:

The foreign mechanical engineering industry in Ireland is hampered by a
shortage of skilled workers and by the absence of a skilled infrastructure
of suppliers in areas such as casting, toolmaking, precision plastics and
machine sub-contractors. Cost penalties for foreign firms seting up in
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Table 6.10: frish Economy Expenditures of Enginecring Industries, 1983

Total frish Expenditure Irish Expenditure per

as per cenl of Sales Employee (£)

Foreign All Foreign All
Sector Firms Firms Firms Firms
Metal Articles 47.9 53.4 18,763 17,454
Mechanical Engineering 45.0 65.3 19,575 15,001
Office & Daa Processing Machinery 24.3 25.2 31,609 29,841
Elearrical Engineering 42.9 42.0 15,964 16,065
Motor Vebicles & Pars 53.9 44.7 14,894 12,834
Instruinent Engineering 37.4 36.0 19,401 18,497
Metals & Engincering 33.5 38.3 21,164 18,876
All Non-Food Manuﬁtcturing 38.0 49.0 22,000 22,180

Note:  Asnoforeign firms in Metats or Other Means of Transport were covered in the survey from which the
daia are derived, they are lefi out here. These secwers accounted for only 4 per cent of foreign
engincering emplovinent in 1983,

Source: Derived from data from the survey reported in 1DA [19835),

freland and im porung these components are high ... They would liké to
buy more, but the low quality and high cost of sub-suppliers prevents
this.

Similarly, the Sectoral Consuliative Commiittee — Engineering (1983, Section
7.2) reporied:

The Commiuee . . . considered that the main problem area lay with the
sub-coniracting companies . . .

The Commiuce found thacthere were deficiencies in the quality and reliability
of delivery among existing supplier firms, and also thar it can be difficult for a
wider range of new supplicrs 1o emerge.

The development of an efficient sub-contracting indusury typically
suflers from a*‘chicken and egg’ situation — where the volume of work is
insuflicient to support an efficient and profitable sub-contract indusury
and therefore contractors are at a serious disadvaniage because there is
not an eflicient sub-conuract industry.

Or, o putitanotherway, in the absence of sufficient local demand it is difficult
for a wide range of specialised suppliers o develop, and their absence in wrn
hampers the development of the larger firms which would purchase from
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them. Established large centres ol engineering abroad do notsuffer from such
problems and indeed the benefits of external economies which they enjoy put
others at a competitive disadvantage. Relatively small domestic demand for
specialised sub-supplies not only tends to limit the range of suppliers which
can emerge, but could also at least parly account for low quality or slow
deliveries among existing suppliers. For small demand means that supplier
firms are small, and hence may lack the linancial and managerial resources
required for application of adequate quality control equipment or pro-
cedures. And a small volume of production and sales also means thar lirms
may take quite along ime 1o benelit from learning economics which accrue in
relation to the cumulative volume ol output, in both management and
production.

There are no really adequate data to assess what progress has been made in
developing the backward linkages of foreign engineering firms over time,
although the regular series of surveys initiated by the IDA in 1983 is beginning
to provide such data. In foreign engineering as a whole Irish economy
expenditures as a percentage of sales seem 1o have fallen between 1973 and
1983, from about 40 per cent (Table 6.9) to about 34 per cent (Table 6.10).
These figures, however, are not really stricdy comparable since Table 6.9 refers
only to grant-aided “New Industries” whercas Table 6.10 includes older ones
‘as well, but nevertheless itseems very likely that the declining trend indicated is
correct. However, the reason is probably not that the propordon of Irish
cconomy cxpenditures of each sector has fallen, but rather that the
composition of foreign-owned engineering has changed quite rapidly so that
the sectors with the lowest linkages have become increasingly important.

Table 6.11 gives an indication of the possible magnitude of the effect ol this
change in composition. Columns 1 and 2 of the table show the gross output, in
constant 1980 prices, of the predominanty foreign-owned sectors in 1980 and
1985; the towal gross output of these sectors increased by 109.9 per cent in
volume terms, or by 16 per cent a year. Columns 3 and 4 show hypothetical
estimates of the Irnsh Economy Expenditures of these sectors, again in
constant 1980 prices, derived by assuming thart Irish Economy Expenditures
as a percentage of output in each sector remained constant between 1980 and
1985 at the rate recorded in the IDA’s 1983 survey; onthisassumption the towal
Irish Economy Expenditures would have increased by 72 per centin volume
terms, or by 1l percentayear. This means that Irish Economy Expenditures as
a percentage of sales of these sectors combined would have falien from 42 per
centin 1980 to 34 per cent in 1985, even with no decline in the rate for each
sector. This is not necessarily what actually happened, of course, since it is
based on the assumption that Irish Economy Expenditures as a percentage of
sales in each sector remained unchanged. Butthe pointis that there could well
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Table 6.11: Estimated Gross Ouiput and Irish Economy Expenditures of Predominantly Foreign-Owned
Engineering Industrigs (constant 1980 prices)

Irish Economy

Gross Quiput Exprenditures
Seclor 1980 1985 1980 1985
Mechanical Engincering 190.5 257.0 124.8 168.3
Office & Dawa Processing Machinery 331.3 1,481.9 319 366.2
Elecirical Engincering 320.3 409.0 140.9 179.6
Motor Vehicles & Parts 183.2 73.6 85.5 34.4
Instnunent Engineering 141.8 228.9 52.7 §5.0
Toral 1,167.6 2,450.4 4185.8 833.5

Source: Census ol Industrial Production 1980, for Column 1, inereased in line with indices of volume of
production for Colwinn 2. Columns 3 and 4 are derived by muliplying Columns 1 and 2,
respectively, by the *Irish Economy Expenditures asa Percentage of Sales™ data from the 1983 IDA
survey. Thus this assumes that the lrish Economy Expenditure proportions in 1980 and 1985, in
each sector, were the same as in 1983,

have been some increase in the linkages of most individual sectors, consistent

with an overall decline arising from changing sectoral composiuon.

Foreign Exchange Earnings

Most foreign-owned engineering irms are highly export-oriented and
hence they would appear wo be significant earners of foreign exchange for the
economy. On the other hand, we have seen that their expenditures in the Irish
cconomy are relatively fow as a percentage of sales, which implies that thereis a
high import content in their products, so that their net foreign exchange
earnings must be a good deal less than the value of their exports. Again the IDA
survey of 1983 gives an indication of the magnitudes involved. Table 6.12 uses
data on the predominantly foreign-owned engineering industries from this
survey to show exports (calculated using data on employment, sales per
employee and exports as a percentage ol sales), and “potential™ foreign
exchange outflows. The potential foreign exchange outflows are calculated as
the propartion of the value of a sector’s sales not accounted for by Irish
economy expenditures; thus they include principally the value of imporied
materials and services, and profits, as well as small amounts atributable 10
interest and depreciation. Since not all profits or inerest payments necessarily
leave the country, the foreign exchange outflow figures represent the
maximum potential outflow and the netforeign exchange earnings in Column
$ are minimum estimates. As the table shows, these engineering industries are
quite significant net earners of foreign exchange although such net carnings
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could amountto only about 26 per centof the value of their exportsifall profits
were repatriated. By comparison, in the Rest of Manufacturing the minimum
net earnings are 38 per cent of the value of exports.

Table 6.12: Exports and Nel Foreign Exchange Earnings of Predominantly Foreign-Ouwned Engineering
Industries, 1983

Fotential Foreign Minimum Net Foreign
Sector Exports  Exchange Outflow Exchange Earnings
(Em) (£rm) {€m)
Mechanical Enginecring 90.1 56.5 33.6
Office & Data Processing Machinery  1,352.2 1,027.0 3252
Elearrical Engineering 341.8 272.0 69.8
Motor Vehicles & Pars 103.2 86.1 17.1
Instruinenr Engineering 379.9 241.2 138.7
Total 2.267.2 1,682.8 584.4
All Rest of Manulacruring 4,951.0 3,071.4 1,879.6

Source: Derived from DA survey dma.

Technology Transfer

A further secondary effect of foreign-owned industries which might be
important is the wransfer of more advanced technology into the counury,
helping indirectly 1o upgrade the technological capabilities of indigenous
indusury. It has already been noted that even the high echnology foreign-
owned industries generally conduct rather lide R & D in Ireland compared
with the same industries in more advanced economies. But there are other
ways, besides formal R & D, in which they could serve 1o raise the levels of
technical knowledge ol the labour force and help to improve the capabilities of
Ivish industry in general. For example, Irish managers, engineers and
technicians could gain valuable experience, not only in R & D, bur also in
applying sophisticated sysiems and advanced manufacturing technologics
(AMT). This in turn could lead 10 diffusion of technology into the indigenous
sector through experienced staff leaving mulunational companies 0 set up
their own irms orto work for existing indigenous companies, or by means of a
“demonswration effect” which would cause indigenous companies o begin 1o
imitate the practices of the mulinationals.

Some research on these issues has been done by others, finding thatsuch a
process of diffusion does occur, but that its impact is somewhat limited. The
Sectoral Development Commiucee (1985, p. 8) reached the lollowing con-
clusion:
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Many of the new overseas companies that have located here over the past
ten years have brought with them advanced technology which is among
the most sophisticated to be found anywhere in the world. The research
and development underlving such technologies has, however, been
undertaken overseas . .. Their impact on upgrading the technological
infrastrucrure of this counry has, accordingly, been important but less
significantthan mightothenwise have been anticipated. New skills at both
operative and management levels have been developed here as well as a
wide familiarity with modern industrial production processes ... The
new high-technology overseas industries have also provided a demon-
stration effect for indigenous Irish industry which is characterised, for the
most part, by low technology and a poor record of product and process
innovation . . . While good progress has been made by many Irish firms
in adapting new technologies, which are the key to competiuve success,
the process of adaptation needs to be far more widely spread.

Thus, while accepting that the foreign-owned firms were helping to upgrade
the process wechnology of the indigenous sector, the Committee was neverthe-
less concerned that major “technology gaps” sull exist in most indigenous
firms, mentioning areas such as computer-aided design and manufacture and
the use of CNC machines.

As regards one of the specific mechanisms of technology transler o the
indigenous sector, the Sectoral Development Committee (1985, p. 75) found
that the rate of new indigenous electronics firms swarting through spin-offs
from foreign-owned companies is low, i.e., rather few new firms have been
started by Irish people formerly employed in foreign-owned companies.
Cogan and Onyenadum (1981) confirm this, finding thatby 1980 only 5 outof
the 35 indigenous firms in electronics had spun ofl from the 74 multinational
companies and that these 5 employed only 120 people. A significant aspect of
their findings is that all 5 of the foreign-owned “incubator” companies were
among the minority which undertake R & D in Ireland, and that all of the
promoters of the new spin-olf companics had gained experience in these
product or process development activities. The foreign incubator firms also
had in-house marketing functions to agreater extent than mostforeign-owned
companies in Ireland. The implication appears to be that spin-offs are most
likely to occur from loreign lirms with such higher-level business {unctions, so
that the fact that most foreign-owned companies in Ireland do not have these
functions limits the rate of spin-offs as compared with more advanced
imdustrial economies.

A series of three articles by Onyenadum and Tomlin (1984a, 1984b and
1985) sheds some further light on technology transfer through mobility of staff
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(rom foreign-owned companies. They took as case studies two of the largest
American subsidiaries in the electronics industry, which together employed
1,600 people, and they interviewed 82 people who had worked in these
companies in supervisory, technical or managerial positions and subse-
quently left them. They found that these people had significant potential as
sources of technology transfer by virtue of their qualifications and work
experience. While most had moved 1o other foreign-owned organisations in
reland 40 per centwere in Irish-owned organisations. In lact, 10 percent (or 8
people) had siarted their own small company although only 5 of them were in
manufacturing, with 2 of these in electronics. This scems quite a high rawe of
spin-offs il it were typical, but the 2 American incubator companies concerned
conduct significant design and development work, unlike most foreign-owned
firms, so it is likely that they would generate more spin-oits than most.

Of the other interviewees working in Irish organisatons, only 3 out of 25
were in manulacturing companies while the others were in state agencies such
as AnCO or the 1IRS, service companies and educational organisations. Thus
this pattern of mobility suggests that technology is being transferred into the
indigenous sector, but primarily into the supportive infrasuructure of services,
development agencies and educational institutions rather than directly into
Irish industrial companies. In lact, none of the interviewees was engaged in
technical work in Irish indusunal livms (except perhaps to some extenc in their
capacity as head of their own company). As Onyenadum and Tomlin (1985)
conclude, this pauern is probably explained by the fact that there are few
existing Irish elecironics companies 1o which these people could go, or at least
very few ol such a stawure that a move into them would involve a career
advancement.

To conclude, there is litle doubr that advanced technology is wansferred
from the foreign-owned to the indigenous sector by means of the demon-
straton effect, spin-ofls and stafl mobility. But this effect has been somewhat
constrained for a number of reasons. The relatively limited amount of
business functions such as R & D and marketing in the foreign-owned sector
seems to putalimiton the number of spin-offs. And the scarcity of strong firms
in the indigenous sector who would awract experienced stafl [rom the
multinational companies means that there is probably not a great deal of
technology transfer through direct mobility from foreign to indigenous
companies. The indigenous technology infrastructure probably benelis
more, however, and this is likely 10 be important in raising the quality of
indigenous technical services, training and education.

The Outlook for Expansion of Foreign Engineering Industries
Since it has been shown that foreign firms have been largely responsible for
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the improved performance of engineering in Ireland since the 1950s, it s
important 1o consider to what extent can they be relied on to make & similar
contribution to growth in the future. The prospects for continuing expansion
can be considered in the light of our earlier outline of the nature of foreign
firms in Ireland. In particular, itwas pointed out that lor the most partihey are
lairly mobile production units, and that the parent companies are often
relatively small and inexperienced as muliinational companies. This would
suggest that, rather than continuing 1o expand, many foreign companies in
treland might tend 1o decling, ¢lose down or relocate elsewhere some time
alter being set up and reaching their initial target size. This is so for several
reasons. First, there is the fact that Ireland was one of the earliest important
sites for mobile “offshore” or export-oriented foreign invesument, which has
been followed by the rise of a growing number of other countries with much
lower labour costs as acceptable sites. As it became clear that similar types of
plans with similar products could be set up successfully in these low-wage
NICs, the firms in Ireland could have been tempied to relocaie or, if they did
not, they could have lost ground increasingly 1o competition rom NICs. This
consideration would probably have been importani for foreign plants first set
up in lreland before the late 1960s.

Even lorithose esiablished later, however, with the additional anraction of
Ireland’s improved market access, and having chosen Ireland despite the
existence of lower cost NIC sites, there are other considerations with a similar
¢ffect. Most of the newer industries make relatively new high-technology
products with rapidly growing sales, at least iniually, but the siages of
production set up in Ireland were usually not the most highly skilled or
technologically demanding operations. Thefact that [oreign firms investing in
Ireland have tended to be relatively small and inexperienced as multinational
companies suggests thatthe products or processes being introduced o Ireland
by foreign lirms are often at an carly stage in the process of dispersal 10
“offshore” NIC locations. Consequently, for any particular product or
process, further dispersal to lower-cost countries may occur, creating new
competition lor plantsin Ireland, as the product life eycle progresses and firms
become larger and more experienced. In addition, as ime goes on, relatively
new industries become more mawre and typically undergo a process of
concentration as the smaller and weaker firms which prospered in the innal
upsurge ol new products begin to succumb to stronger competition. This
“shake-oul”” process may tend 1o be damaging eventually for many of the
relatively small firms which locate in Ireland. And finaily, the relative scarcity
of product development capabilities in Ireland may make the Irish plants
vulnerable eventually, particularly in view of the rapid rate ol product
obsolescence in new high-technology industries.
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For these reasons, it may be suggested that foreign plants would commonly
experience rapid employment growth in their early years as they build up to
initial targeu size, followed by periods of slower growth, stagnation, and
eventually decline or closure. To test this, one can look at new grant-aided
foreign plants established in a given period to see how their employment
changes in the course of time. Table 6.13 shows the employment change from
1973 1o 1980 in loreign New and Small Industry plants established before
1973. (The year 1980 is chosen as the terminal date here because the inclusion
of later years might tend to bias the results downwards due to the recession of
the early 1980s).

Table 6.18 Employment in New Grant-Atded Foreign-Owned Industries Established Prior to 1973

Percentage
1973 1980 Change
Metals & Engincering 15,017 14,063 -6.4
All Manufacturing 38,178 37,289 -2.3

Source: Derived from IDA Employment Survey.

Employmentin the whole group established priorto 1973, and in Metals &
Engineering, showed a net decline over the following seven years at a time
when Ireland had the fastest growing manufacturing sector in the EEC. This
means that Ireland was not only relying mainly on foreign firms for
engineering employment growth, but relying more specifically on the
continuing inflow of new first-time foreign investors. This linding is consistent
with the suggestion above that foreign firms in Ireland tend not to grow much
after reaching theirinitial targetsize bucrather tend to decline after some time.
To seethis trend more clearly, however, these firms can be divided into cohorts
according to their date of establishment in Ireland. When this is done {in Table
6.14), it turns out that employment generally declined or grew slowly in the
older cohorts. The most recent cohort, for 1969-72, which would have
included many firms still in the phase of expansion to initial target size, is the
only one with substanually growing employment. Thus if cthe cut-off date for
the exercise in Table 6.13 is moved back four years, so as to include only plants
established prior to 1969, their total employment declined by 12 per centin
1973-80, and by 10 per cent in Metals & Engineering,

Finally, since electronics has been the major growth arca in recent years, itis
worth looking more closely at trends in that sector. Table 6.15 shows
employment change by date of establishment in foreign-owned electronics
firms up to 1985. (Since there was liule discernible cyclical downturn in the
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Table 6.14: Employment in New Grant-Aided Foreign-Owned Industries, by Date of Establishinent in

Iretand
Metals & Engineering Al Seclors
Dale of Percentage Percentage
Establishunent 1973 1980 Change 1973 1980 Change
Up to 1952 3.650 3,150 —~13.7 8,015 6,675 —16.7
1953-60 2,493 2,685 +7.7 6,143 5,935 -7.5
1961-64 2,713 2,821 +4.0 4,662 4,771 +2.3
1965-68 3,213 2,220 —-30.9 8,748 7.658 —12.5
1969-72 2.397 2.950 +23.1 7,740 10,473 +35.3

Notes: (1) The precise date of essablishmient of some lirns is notavailable. These employed 351in 1973 and
937 in 1980 in Metals & Engineering, 2 decline ol 37 per ceni: in All Industey they eimployed 2,600 in
1973 and 1,777 in 1980, a decline ol 31.7 per cent. They are included in Table 6.13 but caamuot be
included in Table 6.14.
{2) The grant scheme for new industries only began in 1952: thus the finnsincluded here which were
eseiblished before 1952 are ones which received grames for major expansions,

Sotrce; Derived from 1A Emplovinent Survey.

1980s in clecironics, it seems reasonable o include the period up to 1985 here.
But even if there is some doubt about the validity ol this, it is still valid 1o
compare the experience ol different cohorts during the same period of time.) It
can be seen that there has been a consisient tendency in foreign-owned
clectronics for employment to grow rapidly in relatively new firms, to grow
more slowly in older firms and 1o decline in the oldest ones. Given that such a
patern appears to be quite pervasive, it would be prudent o allow for
persistence ol this pattern in forming future expectations. This means that one
could expect Twure trends o be increasingly influenced by the growing
proportion of relatively old declining plants, so that an ever greater inflow of
new first-time investors would be needed to atiain employment increases of
any given amount. A great deal therelore appears 1o depend on the prospects
for new loreign invesiment.

Prospects for New Inflows of Foreign Investment

It has been suggested above that export-oriented foreign plants established
in treland show some similarities 10 those in conventionally recognised NICs,
atleastin so [ar as they are fairly mobile production units, capable of operating
in some degree of isolation from major indusirial centres. The auraction of
Ireland for such plants, as compared with lower-wage countries, would lie
particularly in ease of access to large European markets, as well as a relauvely
well-educated English-speaking workforce, political “reliability”, the effective
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promotion cfforts of the developmentagencies and other factors which reduce
uncertainty and information costs, and auwractive 1ax concessions and grants,
And the awraction of Ireland, as compared with most other European
countries, would lie mainly in 1ax concessions, grant incentives and lower
labour costs. Most foreign investmentin Ireland inthe 1970s and 1980s could
be characterised as mobile production units seeking a low cost, tax-free and
politically “reliable” site in which to produce for sale in European markets.

Table 6.15: Employment in Forcign-Ouned Electronics Firms, by Date of Establishment in Ireland

Average Asnnual

Employment (Numbers) Percentage Change

Date of

Establistunent 1977 1980 1985 1973-80 1980-85
Up to 1964 1,810 1,347 807 —4.1 —9.7
1965-68 1560 1,064 773 -5.3 —6.2
1969-72 381 1,589 1.744 22.6 1.9
1973-76 0 2,231 3,309 — 8.2
1977-79 0 1,203 3,705 — 25.2

Nate:  Only companies still in exisiencein 1985 are included. 1f companies which dosed before then were
included, the rates of growth would be somewhat lower, or the rates of decline would be greater.

Source: Derived from the 1DA Emplovinenr Survey, using the cdassification ol electronics firms adgpted lor
the survey referred o in fooinote 26.

Despite these anractions of Ireland for such investors, there has been
growing competition from other European countries recently to artracy
mobile foreign investmeni??. In the UK, in particular, there are now quite
intensive efforts 1o awract foreign firms, and other European countries 1o
have increased their efforts in this regard as they have experienced high levels
ol unemployment. A further source ol increased competition is the recent
accession of Greeee, Spain and Portugal to the EEC. These developments have
probably produced new sources of close competition for the same type of
mobile, European-oriented, forcign investment which Ireland atracts. Parts
of the UK may well be the sirongest of these competitors. A survey in the Allied
frish Bank Review (April, 198 1) lound that 80 per cent of foreign firms in Ireland
had seriously considered seuing up elsewhere before deciding to tocate in
Ireland, with Britain being the most favourably considered alternative site
some way ahead of Belgium and Spain. This preference was most clearly
marked among companies established in Ireland within the previous 5
VEUrs.

29. Thiswrend was owlined. for example, by Guy de Jonquieres, *Eurape’s Quest for Foreign lnvestment —
A War of DMntinishing Rewurns™, Financial Times. 101th November 1986,
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It is not possible, however, to quantily exactdy the effect of increased
competition on Ireland’s “market share” of mobile foreign industry. One
indicator of the amount of new foreign invesuirnent coming to Ireland each year
is IDA data on fixed asset investment planned (but not necessarily all actually
undertaken) by new projects from overseas which are approved lor grants.
Table 6.16 shows recent trends in this planned investment. New overseas
investment had been growing in the 1970s and it reached a high level by the
years 1979-81, but the table suggests that it has been lower since then, both in
Metals & Engineering and in industry as a whole.

Table 6.16: Planned Fixed Asset Investment in New Querseas Projects, £ million

Average
1979-81 1982 1983 1984 1985
All Indusiries 271.7 196.5 86.5 280.8¢ 102.4

Mewls & Engineering 162.0 93.9 38.4 221.1" n.a.

*Noie: These ligures include £150m in one very large project which did not go abead.
Source: 1DA Annual Reporis.
Another indicator which is available is the US Deparunent of Commerce
data on capital expenditure (i.c., actual expenditure, unlike the IDA daia in
able 6.16). Table 6.17 shows the amount ol such invesument going o Ireland,
as well as Ireland’s share ol such investment in Europe, as an indicator of
“market share”. Total American manufacturing investment in Ireland siopped
growing ai the end of the 1970s and it has been fairly stable since then, and
Ireland’s share of US investmentin Europe followed a similar trend. The data
on engineering investment are unfortunately more patchy, being unavailable
or incomplete in some of the carlier years so that it is nou really possible to
assess the trend. Table 6.17 presents a rather more favourable impression ol

Table 6.17: Capital Expenditure by US Manufacturing Firms in Ireland

1977 1978 1979 1980 1981 1982 1987 1984 1983 1986°

Awmount (Sm)

Total Manulaciuring 99 102 213 207 229 190 196 224 193 202
Metals & Engincering 15 o na. na 60 64 50 na. 72 70
As Percentuge of Europie

Total Manufacturing 1.7 1.5 23 1.9 9292 21 24 33 24 23
Metals & Engincering 04 o, e g 09 18 1.6 na 29 23

* Forecasts based on a survey in June 1986.
Source: US Departnent of Commerce, Survey of Current Business, various issues up 10 Ocober 1986,
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trends in foreign investment in Ireland than Table 6.16, but which ever one is
accepted as more meaningful, there is little sign of growth in the inflow of new
investment, which would probably be needed to sustain the momentum of
growth experienced in this sector up to the early 1980s.

To conclude this chapter, it has been shown that foreign-owned mulii-
national companies played the major role in developing the engineering
industry in Ireland since the 1950s. In doing so, they contributed substantially
to the renewed progress of industrialisation in the country, and more
specifically, they served, to some extent, to fill the gap left by indigenous firms
in developing large-scale and/or high technology industries. But in some
important respects they have provided a less than adequate substitute for
indigenous development of such industries. For technology-intensity and skill
levels are gencrally significantly lower than in the home countries of the
industries concerned and linkages with the Irish economy remain rather low.
For these reasons, rates of pay and secondary spin-off benefits are less than one
would expect from successful indigenous development of such industries. For
there is much more limited development than in advanced industrial centres
of the technical knowledge, skills and sub-supplies that would generate con-
tinuing self-sustained development and diversification.

In this situation, particularly given the tendency of ageing firms to decline
eventually, sustaining the momentum of growth would depend heavily on
artracting more and more new foreign investment, unless there is a significant
change from past trends. But conditions for doing so appear to have become
more difficult. In any case, major efforts are already being made to auract
foreign investment and itis widely recognised that this alone is notsufficient ro
meet employment needs or development aspirations. Consequently, and no
doubt correctly, the emphasis in industrial policy is supposed to be shifting
more to developing Irish indigenous industries in internationally traded
activitics, without by any means ruling out new foreign investment. For as the
White Paper on Industrial Policy (1984) recognised:

The policies which had clearly served us well in the 1960s and 1970s are
now having less success. Competition for a declining volume of mobile
mmvestment is constantly intensifying from both industrialised and
developing countries.

The nextsection deals with future development strategy for the engineering
industry in the context of this change of emphasis towards indigenous
development. Thus it focuses particularly on the issues of how, and in what
type of industry, could indigenous development be mostreadily achieved, and
how can {oreign firms play a useful complementary role.



SECTION 111

DEVELOPING IRELAND’S COMPETITIVE ADVANTAGE



Chapter 7

A STRATEGIC PERSPECTIVE ON FUTURE DEVELOPMENT
A. Objectives

This section is concerned with the general issue ol how o develop further
freland’s competitive advantage in Metals & Engineering or, in other words,
how to improve Ireland’s ability 10 compete internationally in this scelor in
activities which bring the greatest possible benefit 1o the ¢conomy. This
chapter discusses a geneval approach to thisissue, the next chapter presents a
profile ol engineering industries in advanced cconomies and discusses
appropriate industries which we might aim 1o develop [urther, and the final
chaprer discusses issues of policy implementadon.

It has been shown in Chapters 5 and 6 that the composition of engineering
industries in Ireland differs subrantally beoween Irish-owned indigenous
firms and forcign-owned muliinational companies. Native Irish firms are
mainly concentrated in relatvely small-scale, low technology acuivities with
relatively low skill levels, with a particular concentration in Manufaciure of
Metal Articles because many activities in that sector are of this tvpe. But Irish
firms arc very weak in, or indeed largely absent from, activities where one or
more of these characteristics is necessary 1o succeed — large scale, advanced
technological capabilities, high levels of skills or significant external ecconomies.
Another way of saving the same thing is that Irish firms are very largely
concentrated in industries with reladvely low barviers to eniry and have only
rarely succeeded in those with more substaniial entry barriers.

One imight beinclined 1o conclude rom this that we would be best advised
to concentrate on promoting small-scale casily entered industries in trying (o
develop natve enterprises, since the record shows that most success has
occurred in such indusiries 10 date. But unfortunately this approach, which
would be the line of least resistance, would be unlikely o vield adequate
overall results. For a subsiantial proportion of the small-scale casily entered
industries tend 1o be local market-oriented or virtwally non-traded, and such
industries are capable of hule expansion independent of growith in domestic
demand. And since non-traded industries are virtwally guaranteed reasonable
growth given strong domestic demand, they do not really require much
assistance from industrial development policy. If small-scale easily entered
industries are internatonally wraded, on the other hand, the problem is that

130



A STRATECIC PERSPECTIVE ON FUTURE DEVELOPMENT 131

they can also be casily entered by other countries, including low-wage LDCs,
so tharitcould become increasingly difficultfor Irish firms to compete in such
acuvities.

There is, in fact, no example of an advanced industrial country with a well
developed engineering industry depending almost exclusively on small firms,
and indeed there scarcely could be. Only a minority of engincering employ-
ment or production in the developed world as a whole is in small firms with
under a few hundred workers, such as nearly all of Irish indigenous
engineering is, and only part of small indusury is internauonally traded. Thus
to develop internavionally traded activiies much further in small-scale
industries alone would mean looking for a gready disproportionate share of
international markets in this type of industry. But from the very fact that the
industries in question are small-scale and fragmented, it can be scen that
companies or countries do nottypically gain very large market shares in them.
Rather, they tend 10 serve imited markets since theré is no great advantage in a

large size and hence indusiry concentration is low and firms are small. Thus
development ol small easily entered industries alone would probably fail o
achieve adequate resuls.

Alithough Irish lirms have succeeded to date mainly in industries with the
lowest entry barriers, there is really litde option but to aim to do more than this
— to develop industries with somewhat more dilficult barriers to entry —
although we can avoid those at the opposite end of the scale with the greatest
enury barriers. This means aiming to develop Trish industries of a somewhat
larger scale, a higher level ol technology or a higher level of skill-inensicy, for
example, while accepting realistically thacthere s litde or no hope of success in
the very large scale industries or in those based on massive R & D expendi-
tures.

[n considering how to go about doing this, itis worth bearing in mind that
the enuty which produces and competes is the enterprise, not the country as
such. Developing “Ireland’s compeutive advaniage”, therefore, is essentially a
marter of building stronger firms, located in Ireland, which are betwer able 1o
compete internatonally, including some in the more difficult wpes of
indusiries in which Irish firms are weak or non-existent at present. For the
MostL pary, a country’s competitive advaniage, particularly in engineering as
opposed 10 some resource-based indusiries, is not naturally determined or
God-given, nor is it primarily determined by relative endowments of capical
and labour since capital is internationally mobile and labour can be trained for
dilferent purposes. Instead, competitive advantage depends primarily on the
configuration ol skills, technical knowledge and managerial competencies —
combined together in specific firms of an adequaie scale and with adequaie
marketing resources for their indusury. Thus it can be simply historical
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accident, combined with the advantages of the early entrant, astute manage-
ment and sound government policies which give a counury strong firms in a
particular industry, rather than anything nawrally predetermined. This
means that a country does not have to accept its current pattern of competitive
advanmage and disadvantage as something fixed. It is possible to visualise
developing new areas of advantage by committing sufficient resources for a
sufficient length of time to building specialised labour skills and technical and
managerial competence combined rtogether in strong company structures,
uniil the current disadvantages of the new entrant are overcome.

In the older industrial countries, the pattern of development of competitive
advantage came about, to a great extent, in an unconscious and unplanned
manner, although the role of government has often been important in
promoting “‘strategic’’ or military-felated industries such as aerospace,
computers or telecommunications equipment. But some of the late-industrial-
ising countries, faced with the problem of entry barriers in many sectors, have
had quite specific plans to change the basis of their competitive advantage by
moving progressively into more advanced industries in which they were
initially weak or absent. Japan, for example, was a relatively newly industrial-
ising counury in the 1950s and 1960s, and a key idea in Japanese thinking on
industrial development is shown in Figure 7.1 which illustrates the changing
composition of the country’s industrial exporis in the form of a diamond of
changing shape. Each point of the diamond shows the percentage of Japan’s
industrial exports accounted for by different types of industry at different
times — from the actual position in 1959 and 1974 to the position envisaged
in 1975 for the year 1985, by which time it was intended that the composition’
of japenese exports would be similar to the situation of Germany in
1974,

The bottom point ofthe diamond locates the percentage share of Japan's
total exports in unskilled labour intensive industries like clothing, light
assembly, foouwear, oys, elc. These industries require litile capital
investment or technology relative to the others. The right hand point
locates the share of capital intensive processing industries such as steel
and fibre. These require heavy capital investment and consume raw
materials heavily. The lefi-hand point represents capital intensive
industries which are machine, rather than process, oriented such as
motor cars, shipbuilding, light machinery, etc. These require consider-
able investment in plant and equipment and considerable technology as
well. The top of the diamond locates knowledge intensive indusiries such
as computers, fine chemicals, sophisticated machine tools, ewc. These
industries require high research and development expenditures, appli-
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. Figure 7.1: Evolution of fapanese Industrial Structure
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cations engineering, and marketing; many investments here are ofien
regarded as part of current operating costs.
Magaziner and Hout (1980)30.
Japanese industrial policy was geared towards shifting the shape of this
diamond from the conceniration in unskilled labour-intensive industries seen

30. The “knowledge-intensive " indusiries referred 1o here, to judge from Magaziner and Hout's list in their
Table 11.2, include both highly R & D imensive industries, such as aircraft and welecommunications
equipment, and less R & I intensive industiies with relatively high levels of white-collar and/or manual
skills, such as heaing and cocling equipment, machine tools and mechanical handting equipment.
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in 1959 through the greater concentration in capital-intensive industries seen
in 1974 and on to the higher concentration in knowledge-intensive industries
which has emerged in the 1980s. South Korea and Taiwan, have aimed to
follow asimilar path and they are already arriving at the intermediate stage. For
example, the percentage share of ships in Korea's manufaciured expons rose
from 7.1 per centin 1978 to 16.3 per centin 1983, while the share of ivon and
steel grew from 4.8 per cent to 10.8 per cent and machinery rose [rom 2.3 per
cent to 4.7 per cent®!. South Korean lirms have also begun 1o export cars on
quite asignificant scale, with 120,000 exported in 1985, and atarget of 460,000
for 1987 and 800,000 by 1991. This would make Korea one of the world’s
major car exporters, selling almost half as many to the USA by 1991 as Japan
was sclling in 1984. Imdating the move on 1o the next stage, with more
knowledge intensive exports, Korean firms in clectronics are beginning o
diversify beyond their existing surength in radios and TVs, which are sectors
with low R & D intensity and mature technology, into more sophisiucated
consumer and industrial ¢lectronic products. And Korea has greatly increased
itsindigenous R & D effortin three main selecied types of more R & D intensive
industries — microelectronics, machine tools including factory automarion,
and {in¢ chemicals3?.

The underlying thinking behind this wype of swategy is that one is
proceeding from the easiest to the most difficult stages, ov 1o put it another
way, from those indusiries in which nearly perfect competition prevails into
those characterised by increasingly imperfect competition. This mcans, in
turn, that higher incomes can be susiained as a country leaves behind the
industries where entry is easy and competition is consequently intense and is
based on low wages, and moves instead into those which are more defensible
against low-wage competition. It also means that the country is opening up
new arcas lor induswrial development and thereby creating more manufac-
wring employment opportunities.

Figure 7.1 is based on only one of a number of possible ways of classifying
and rargeting indusuries, however, and from the point of view of drawing any
lessons for Irish indusury it is important to note tha this approach takes no
account of scale as a constraint. The very large-scale industries such as steel and
cars are specifically included as sieps on the road 10 a higher level of
development. In fact South Korea apparently quite explicitly has in mind a
model of development in which giant [irms in large-scale industries play a key
role. Thus a divector of the technology policy office in Korea's Ministry of
Science and Technology says thai:

31. Finaucial Times survev on South Korea, 2/7/84,

32, Carla Rapoport. “Mowor Vehicle tndustry™, Electronics Industry™ and “Reseirch and Developmen™
it Finaneial Times survey of Souh Korea, 9/4/86,
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Korea aims. to model its development on Sweden or the Netherlands,
planning to develop its major companies into equivalents of, say, Philips
of the Netherlands or Saab, Elecirolux and Ericsson of Sweden (Financial
Times survey, 9/4/86).

Such a goal is scarcely appropriate {or-Ireland, however. South Korea has a
population some rwelve times larger than Ireland, and Japan’s is almost three
times as large again, and both have been willing and able to use protection of
their relatively large domestic markets to build up indigenous firms to an
internationally competitive scale, even in the large-scale industries. The
development of a number of Korean firms equivalenc to Philips or Electrolux
is thus conceivable and indeed seems 1o be coming closer to areality. Butina
much smaller economy, which could not develop competitive large-scale
industries even with protection, we are constrained to sct our sights on
somewhat smaller-scale industries and to rule out the very large ones.

One way of looking at a desirable pattern of evolution for Irish indigenous
engineering, therefore, is as shown in Figure 7.2. The box contains the whole
range of engincering industries internationally, defined according ro scale on
the vertical axis, and ranging from low level skills and technology to high level
skills or technology on the horizonial axis. Thus, for example, most of Iron
and Steel is situated near the top lefi-hand corner of the box and most of
computers is near the top right-hand corner. At present the majority of Irish
indigenous firms are engaged in industries clustered towards the bottom left-
hand corner, i.e., in relaiively small-scale, low-skill and low-technology
industries, allhou'gh there are the exceptions such as Aer Lingus and Glen
Dimplex. The goal should be to move progressively into industries beyond the
range of very small scale and low skills/technotogy, as the arrows indicate, but
stopping short of those indusiries in which a very large scale is required.

If this general aim seems too limited as a basis for building an advanced
industrial economy, perhaps asimple illustration will serve to indicate the sort
of model we could aspire to emulate, and what we probably mustseek o avoid.
Denmark, like Ireland, is a small economy, but it is a good deal more highly
developed and in Metals & Engineering it has quite a number of indigenous
firms which are large by Irish standards but it has no really giant firms. There
are 8 Danish engineering firms with-1,000-2,000 emplovees, 5 with 2,000-
5,000 and 4 with 5,000-10,000 but none larger than this (Telesis, 1982, p.
349). These 17 companies employ 60,000 people and no doubt they indirectly
sustain a good deal more employment as well. The core ol Sweden’s
engineering industry, on the other hand, is a number of much larger
companies such as Elecrolux with over 100,000 employees (in Sweden and
elsewhere), Volvo (with 75,000), SKF {57,000}, Saab-Scania (39,000), Alfa Laval
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(18,000), Swedyards (18,000) and AGA (12,000)33. Whereas Korea might
plausibly aim to model its development on Sweden, it would be more suitable
for Ireland to take the Danish type of structure as a model to try to emulate
rather than the Swedish. Even without companies employing over 5,000, this
could be quite sufficient to satisfy any reasonable aspiraions for industrial
development without taking on the virtually impossible challenge of com-
peting directly with the giants of world industry.

[t is one thing, however, to set a general target such as this, but quite

Figure 7.2: Desired Evelution of Irish Indigerous Engineering
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33. Employment daia lrom companies” annual reports, circa 1983.
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another to take eflective action 10 achieve it. The question is, therefore,
whether there are new policy approaches which could do more o build
indigenous lirms in activities beyond the range of small-scale and often local
market-oriented industries which characterise a good deal of Irish-owned
eNEineering a present.

B. Policy Approaches

Irish industrial policy over the past 20 ycars could, for the most part, be
described as basically passive and generalist in nature, in the sense that the
state makes grants, tax concessions, advisory services, etc., generally available
and looks for a response from companies or entrepreneurs. In most respecs,
policies are not selective and “hands-on” in nature, in the sense that the state
does not decide what industries to develop or what companies 1o build on and
then proceed o focus incentives and resources on building up arger
industries — nor does itinvest in them isell on its own initiative to any great
extent. There are exceptions to these generalisations, but they are not very
significant in relation to the overall approach.

Policies to date, as we have seen, have actually been quite successful in
artracting foreign invesument and in encouraging a high rate of new start-ups of
small indigenous firms34. So in these respects the system of incentives and
supports for industry seems to have worked quite well. Butit has not been very
successful in promoting larger internationally traded indigenous firms. One
could conclude from this that the general economic environment and the
incentives lor investment in industry per se have not been greatly deficient, but
there remain obstacles to development of traded indigenous companies in
inclustries with barriers to entry, which policies have not addressed effecuvely.
Since there is a distinct pauern whereby lor¢ign firms have largely fared beter
than Irish firms, and Irish firms have fared much beuer in some industries
than others, there is much thar cannor be explained by reference 1o the
common economic environment of costs, taxes, etc., or the general sysiem of
incentives, but can be explained by the incidence of barriers to entry.
Accordingly, promotion of indigenous firms in industries which are less easily
entered probably requires a good deal of attention to policies which are more
specific or focused than general incentives alone or measures which simply
influence the economic environment. This is not to suggest that the general
environment of costs and incentives is unimportant, nor is it to suggest
abandoning current passive and generalist policies which have worked quite
34. The number of indigenous firms in Metals & Engincering has doubled since 1973, as was mentioned in
Chapter 5, which was a faster rate of growth than in indigenous industry as a whole. And O'Farrell and
Crouchley (1984) find that the start-up rate of new firms in indigenous industry as a whole has been “similar

101hose observed in Norway, Canada and the USA, although for different periods, butis perhaps 40 per cent
higher than the rate for the UK™.
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well in some respects. But rather ivis suggested thau it will be necessary to add
on a second tier ol policies — more selective and focused — aimed at
developing indigenous firms in (raded industries with significant entry
barriers.

Even within the passive and generalistapproach, however, thereis, as Roche
et al. (1984, pp. 116, 117) and Kennedy and Healy (1985, pp. 166, 167) point
out, inthe existing system ol grants and supports for industry an important gap
in the area of medium to long-term loan finance for subswantial new projects.
The problem is that in seuing up large new industrial projects, unlike most
small projects, there is usually an initial period of some years ol loss-making
before profits are made. One study of the activities of business units or
subsidiaries of large companics in advanced economies has found thatwhena
new business unitis established it typically records tosses during its first six to
cight years while it is gewing ofl the ground (Carroll, 1985). In advanced
industrial economies there are many large companies which can mobilise the
resources needed to start up big new projects and support them undil they are
profitable, but looking at the structure of [rish indigenous engineering it is
clear that companies are generally 0o small o underake invesument in
significandy larger-scale industries of this type. Although grants can help with
investment costs and bank loans may be available, the need to start repaying
loans with interest effectively rules outinvestment in subsiantial projects from
which no profits may be expected for up to five or six vears. To help 10
overcome this problem there is a need for long-term loan finance, preferably
structured so that repayments are low in the carly years and perhaps with
index-linked interest rates, Ivis striking thae an individual can borrow two or
three times his or her annual income to buy a house and pay ofl the loan over
20 vears, but there is no equivalent form of long-term financing for major
industrial projects. Some variants ol this type of long-rerm financing for
indusiry could help more large new projects to get started.

However, even il everything is done to make it possible for more medium o
large-scale industries to be established, this would sull not necessarily happen
ifthere are quicker and/or more secure ways of earning profits on invesunents,
e.g., in gilts, property development, non-traded services or acquisitions of
existing companies, For example, in Glen Dimplex one sees a dynamic and
successlully expanding company, but the route 1o expansion has been
primarily by means of acquisition of foreign companies — a route which no
doubt makes commercial sense because of the lower level of risk and the
quicker returns which may be expected than in the case of new swart-up
ventures of a similar size. For this reason, itis probably necessary for industrial
policy to go further with a more active or “‘hands-on™ approach to initiating
selected major new projects.
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To support this suggestion, it is relevant 1o point out here that the visible
hand of the stare, and notjust the invisible hand of market forces responding o
-general incentives, was in evidence in some form in a high proportion of the
Jarger and/or more highly skilled Irish firms existing now. The engincering
acuvities of Aer Lingus and CIE stand out as the major examples within state
enterprise and, in additon, the two largest indigenous establishments in
Mechamcal Engineering in recent years have been branches ol Bord na Mona
and the Irish Sugar Company, from which exports have arisen. Also, state
purchasing ol telecommunicatons equipment assisted the establishmentand
growth of three of the four Irish firms in Electrical Engineering whose
employment has grown to over 100, and again this gave rise 1o exports.
Purchasing by CIE assisted the growth of two internationally waded com-
panies in railway equipmeni, and purchasing by the Army-and Aer Rianta
provided the ininal market for a producer of armoured cars and lire tenders
(Telesis, 1982, pp. 124, 125). Irish Steel is no doubtmore in the public eve and
its large losses may be more commonly associated with state involvement in
industry, but this is really only part of the story. The lesson seems to be that
active state involvement can and does achieve development ol a type of
industry which is rather exceptional among Irish firms, but it is vital to ke
great care in choosing what industries 10 develop. {To be strictly accurare,
however, the state did notimually choose o develop asiecel industry — ratherit
ook overa failing private firm and later elecied 1o continue supporting it as the
losses mounted.) : .

[vis also worth noung that in other late-industrialising countries which
achieved significant success in developing indigenous industries in sectors
with subsiantial enury barriers, there has been a good deal of acuve state
involvement, in one form or another, in promoting selected targer indusiries.
In Taiwan, for example, state enterprises have played an important role and
the six biggest industral state enterprises had sales equal 1o the 50 largest
private indusirial firms by 1980 (Wade, 1984). And the Financial Times (2/4/79)
has described South Korea as:

... one of the free world’s most tightly supervised economies, with the
Covernment initating almost every major invesument by the private
sector and wielding enough power 1o ensure that companies which make
such invesunents also make a profit.

Thus the Korean policy operates through selective influencing of the private
sector more than direct state investment (see Luedde-Neurath, 1980), and this
also appears 1o have been true of Japan inits earlier phase of development in
the 1950s and 1960s, and perhaps later. The sirategy of Japan ac that time has
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been summed up by a Japanese policy maker as follows: (a) select industries
carefully, (b) prevent ruinous competition at the infancy stage, and () nurse
them to competitive stature and then expose them to outside competition (sece
Allen, 1981). More than just protection, this involved selection of target
industries, backed up by measures 1o raise them to competitive siandards. For
example, there were efforts to match the scale of established foreign
competitors by restricting the number of firms in target industries in order o
allow a few to grow strong. There was also selective control of material,
machinery and technology imports so as to press firms to concentrate on target
industries, and indirect tax systems were geared to favour domestic purchases
of the products of target industries.

This is not the place to go into a detailed discussion of Japanese industrial
policy, butit must be acknowledged thac the importance of government policy
in transforming Japanese industry has been questioned in recent years,
particularly by some American cconomists{e.g., Schultze, 1983; Norton, 1986
refers to a number of others). For the interested reader, Boltho (1985) provides
a good survey of this controversy, coming down in favour of auributing to
Japan’s policies a very important role in shaping the counury’s post-war
mdustrial development. The judgement of Adams and ichimura(1983) seems
reasonably balanced:

On the one hand, it is certainly not correct to auribute all of the
spectacular development of Japanese industry in domestic and foreign
markets to IPs [industrial policies]. Indeed, private enterprises, many
operaung with little or no governmental aid, are responsible for some of
the greatest successes of Japanese industry. On the other hand, there is
evidence in many directions that the policies achieved many of their
objecuves. For example, an analysis of changes in Japanese industrial
structure shows clearly that the shift toward heavy industries and the
chemical industries, which had been planned in the earliest visions of
MITI, occurred by 1970 . ..

With regard to allocation of funds, the evidence supports the notion that
funds went more heavily into the industries selected lor development.

At any rate, it seems to be more than coincidence that Japan, South Korea
and Taiwan all adopted a “hands-on” approach 1o developing sclected target
industries and that these countries have had aboutthe greatest success, among
late-industrialisers since the Second World War, in developing competitive
indigenous firms in sectors with substantial entry barriers. At the same ume,
the variety of merhods used, ranging from state enterprise investment to
different ways of in fluencing private sector firms, indicates that there is more
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than one way of developing selected industries. But the practice of selecting
rarget indusuries for development, and focusing resources and incentives on
them to a considerable extent, has been common to all three counrries. Thus
there is some support here for the suggesuon that Ireland must adopt a more
active and selective approach ifitis 1o make signilicant progress in developing
internationally traded indigenous industries further. The next chapter
discusses which industries might be considered promising argets for Irish
development and Chapter 9 deals wich policy implementation.




Chapier 8

PROMISING INDUSTRIES FOR DEVELOPMENT
A. Selection Crileria

In considering which industries would make promising targets for develop-
ment by [rish companies, there are a number of different factors which should
be rtaken into account. The approach adopted here is based on similar
principles 1o the method used in a discussion document from the National
Board for Science and Technology (1983) in the case of the clectronics
industry, although our analysis treats a broader range of sectors in less depth.
We can begin by examining the structure and nature of the different industries
miernationally in order (o see what are the important characteristics required
for success and what types of barriers 10 entry exist. A fairly obvious criterion
for seleciion is that we would need to rule out the very large-scale activities
which are dominated by giant firms since it would be very costly to enter them
onacompeutive scale and it could take a long time to gain an adequate market
share.Itwould also be unacceprably risky for a small counury 1o concentrate its
resources in a very small number of major investmenus.

A second criterion is that highly capital-intensive industries should gener-
ally be regarded as unatractive, even if they are not very large in scale, since it
would be desirable to maximise employment per pound invested. Most of the
capital equipment required for such industries would have 10 be imported,
whereas even if high levels of expenditure per employee are needed for
training, R & D or marketing in more labour-intensive activities, much of this
expenditure would remain within the country and would also be of more
lasting benefit. Lest there be any misunderstanding, it must be siressed that
this is not an argument against investment in advanced capital equipment in
any partcular industry, since this may be imperative for survival and
competiuve success. Rather, the point is that industries vary in the degree of
capital-intensity which is necessary to succeed, and in general, we should not
favour those which have to be most capital-intensive.

A third issue in seleciing target industries is the prospect of strong
competition from low-wage countrics. Ireland has a labour cost advantage
over most of the developed countries but clearly cannot compete with LDCs or
NICs onthe basis of labour costs. Their labour cost advantage most obviously
applies in unskilled labour-intensive industrics with low enury barriers, but it
can also give them an edge in large-scale or capital-intensive industries if scale

142
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and capital requirements are the only significant sources of barriers to entry.
For even quite poor countries can borrow capital forinvestmentand the bigger
ones can build up compeutive large-scale industries with the initial aid of
protection of their domestic markets. [fitis possible for NICs to purchase the
same plant and technology as anyone elsein an indusury, and hence o produce
the same product, wage costs may be left as the main difference between
competitors, giving low-wage countries an important advantage even in a
capital-intensive industry. This means that we should aim o develop
industries in which our competitive strength could be based on factors such as
specialised skills, learning economies, technological innovation, product
differentiation or swong marketing, distribution and after-sales service
networks focused in particular areas??.

A fourth criterion for selection is the rate of growth of an industry. Other
things being equal it would, of course, be preferable o have industries which
are enjoying rapid growth in demand rather than slow-growing or declining
ones. This is partly because with any given market share, or change in market
share, Irish companies in fast-growing industries would fare better than those
in slow-growing ones, but also because new entrants in a slow-growing or
declining indusiry can expect sulf resistance from established competitors.
For with fast growth all can share in expansion, but with slow growth existing
firms can only lose from a newcomer’s success so their resistance o new
competition would probably be correspondingly greater.

A fifth important point o consider in deciding which industries would be
most suitable for development by Irish firms is the existing composition and
strength of Irish indusury. It should be easier to proceed by building on the
capabilities ol existing industries than by starting out fresh in wholly new types
of activity. This point is paricularly significant and we will return 10 it in
Chapter 9.

Finally, since theve can be significant advaniages of external economies in
concentrated clusters or groups of enginecring industries which are related by
skills, rechnologies or purchasing linkages, it would often be important o
think in terms of developing integrated industrial siructeres in particular
locations and notjust widely dispersed individual projecis or enterprises. This
would help to create abasis lor sell-sustaining growth by generating a “critical
mass’ of similar or related wechnical and Yabour skills from which more new
products orenterprises could evolve, Although the discussion of this chapier is
concerned with the development ol indigenous industries, it would also be
valuable, in seeking 10 auraa Toreign-owned multinational companies, (o
concentrate most on bringing in those which complement the elfort to build
clusters of related indusuries.

35. Telesis {1952, Ch. 1) comains a guod discussion of such bises of competitive advianage, as does Porter
(1980).
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To apply these criteria in practice in assessing the whole range of Metals &
Engineering industries would be a complex undertaking if it were done in
sufficient detail to make actual selections olarget industries. The remainder of
this chapter simply aims to take a first step, by using a number of statistical
indicators of relevance to some of the criteria above. These indicators help o
point in cerain directions rather than others. Thus the procedure followed
here does not produce ultimate answers as to which would be the mostsuitable
target industries for Ireland, butitshould help to indicate which sectors would
be most worth considering in greater and more qualitative detail.

There are, however, definite limitations 10 the approach used here which
should be fully acknowledged at the outset. One basic problem is that the
categories or classifications used in industrial statistics do not necessarily
represent meaningful induseries within which firms make similar producis in
competition with each other. “Motor Vehicles”, for example, is a statistical
category (NACE code 351), but it is not really an industry in this sense since
different firms in it produce different types of vehicles — such as cars, lorries,
buses or special-purpose vehicles ranging from armoured cars to ambulances.
Thus the data may tell us that Motor Vehicles is very highly concenurated in
very large firms, suggesung that there are overwhelming entry barriers due to
economies of scale, with 99 per cent of US production, for example, being
accounted lor by eightgiant companies. Butthis reflects the make-up of the car
industry, or vans, more than some other types of vehicles. One could not
conclude, therelore, that there is no room for small 10 medium-size enter-
prises producing motor vehicles, although one could conclude that there is
very litde in relation o the overall size of the sector.

Bur even leaving aside the problem of inappropriate groupings of industries
in the statistics, there are further elements of diversity which can be concealed
by the bare data. A brief skeich of the European car industry will serve as an
example 1o show how much may be revealed or concealed by siatistics alone.
In Western Europe at the startof the 1980s, about 99 per centof car production
was concentrated in the top eleven firms, of which the major ones employed
well over 100,000 people each (Jones, 1981). But within this group of eleven,
there was a big dilference between the top six or seven and the others, as the
smaller ones are in some cases not much more than one-tenth as large in terms
of numbers ol cars produced, yet they survive. For there can be quite different
ways of competing in an industry which allow companies ol widely varying
sizes ro succeed. Thus the major European car makers generally subdivide the
market into seven segments or classes, ranging from the smallest and cheapest
cars to large luxury vehicles (Innocen, 1983). Each of the top six firms, which
together accounted for about 85 per cent of Western European production
(Jones, 1981), aims to produce at least one model, usually with variants of
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engine size, quality ol uim, etc., in each segment. Since there are very large
investments in R & D, capital equipment and marketing behind each model,
they must be sold in large numbers to cover lixed costs and consequently the
maker of a [ull range of models has to be a very large company indeed,
producing over a million cars a vear. The companies or groups in this class in
Western Europe at the start of the 1980s were Peugeor-Citroen-Talbot,
Renault/Volvo {Renault being part-owner and a joimt venture partner of
Volvo), Fiat-Lancia, Volkswagen-Audiand the European branches of Ford and
General Mowors (which owns Opel and Vauxhall). In additon, Briush Leyland
was in the rather uncomfortable position of being a full-range producer but
with sales well below the others and just 5 per cemt of Western European
produciion.

At the next level were four considerably smaller producers, although they
were still very large companies by Irish siandards; these were Mercedes, BMW,
Alla Romeo and Saaby, with just 9 per cent of Western European production
between them in the early 1980s. They survive by focusing on a limited range
ol model segments and by achieving a competitive scale of production within
those segments. They do notignore the competitive dictates of economies of
scale, but by concentrating on just a lew segments — generally the relatively
small ones at the top of the model range — they achieve a competitive scale in
theirchosen activities without being nearly as large as the full-range producers.
Mercedes and BMW, for example, were actually much the largest producers of
“exccutive” cars®0. They could sill be at a disadvantage in some aspects of
economies of scale which cutacross the range of model segments, e.g., pavtof
R & D costs and the practice of using the same engine in different variants of a
number of models. Bui they overcome such disadvantages in various ways —
by forging links with other firms, lor example, in joindy developing or
producing a new engine, gearbox or other major components for use by more
than one company, by sub-contraciing design or component producuon, or
by acquiring an image of exclusivity and prestige which allows them to charge
higher prices.

Although the 1op eleven firms accounted for all but 1 or 2 per cent of
Western European production, there was still room for a substantial number
of other firms, many of them quite small by any standards. The larger and
beuer-known of these include Rolls-Royce, Lotus, Aston Martin and Maserati,
but there were many others too, generally narrowly focused producers of
specialty vehicles such as high-powered sports cars like the TMC Costin which
is made in Wexford. Such small producers have (o concentrate on making
specialty cars for which demand is so limited that nobody can achieve
significant economies ol scale and in this way they survive despite their small

36. Financial Times Survev on Executive Cars, 19/6/86.
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size. Generally, o, they limit themselves 1o certain siages of production,
buying in the major components, for example, and concentrating only on
design and assembly, or (as in the case of Maserati)3” making the engine, il this
is a specialty feature, but contraciing our most of the ather work.

The survival of these small firms in what is, for the most part, a very large-
scale business can thus be explained in terms of the concept of “strategic
groups’’ (see Porter, 1980, ch. 7). A strategic group is a group of firms in an
industry lollowing a similar business sirategy with respectto the key compeu-
tive dimensions such as product quality, brand identification, product range,
vertical integration, cost position, price policy, or channels of distribution.
Companics such as Rolls-Royce or Maserati place themselves in dilferent
strategic groups to the large car makers by their choice of product quality and
range and by establishing sirong brand identificavon, Thus they donot haverto
compete directly with the major companics on costs and inihis way they do not
have to achieve comparable economies ol scale.

Most industries, in fact, contain a number ol dilferent strategic groups and
because of this one usually cannot make absolutely comprehensive ggnuah-
sations about the nature of competition or the slgmﬁcanu. ol entry barriersina
whole¢ indusiry, and for the same reason bare statstics on an m(lusu y do not
tell the whole story. For example, in the case of the car industy, the data show
that about 99 per cent of production in Western Europe is concentrated in
cleven firms which are all very large by Irish standards, butthis does not mean
that there is no room for small to medium-size firms or that economies of scale
create absolutely prohibitive entry barriers. What it does mean — and one
would be justified in concluding so from the figures — is that there is very litle
scope for small Lo medium-size firms in relaiion o the size of the indusury. If
there is room for such companies, it has 10 be in highly specialised niches, and
these may present other problems for new entranus if they require pardcularly
advanced technologicl capabilities, specialised skills or sirong brand recog-
ninorn.

These caveats should be borne in mind in the next secuion which uses a
number of statistical indicators to assess the nature of competition and
significance of barriers to entry in different industries. The main point o
remember is that no industry can be completely ruled out by this method as a
possible area for development by Irish lirms. Rather the data serve to suggest
where the best opportunities are most (or least) likely 1o be concentrated and in
this way they indicate which industries are likely 1o be mostworth considering
in further detail. Bucsuch further detailed investigation is not undertaken in
this paper. Further investigation would need o include consideration of likely
future wrends in demand and competitive conditions, and consideration of the
87, James Burton, “Maseran Back in the Fast Lane™, Financal Times, 23/12/83.
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markeung and commercial practices of leading engineering companies.

B. International Industrial Structures and Target Industries for freland

This section uses a number of swatistical indicators to show the general
outlines of the structure and nature of competition in different engineering
industries in advanced economies. The type of data used are quite similar to
those in Chapter 3, but the industries are disaggregated a good deal further to
show the picture in greater detail. Since this involves a large amount of
statistical information, most of the data are shown in Appendix 3 and they are
presented in summary form in the text with some discussion. The least
satislacrory daia, in 1erms of the level of detail, are those on R & D, as an
indicator of the importance of advanced echnological capabilities, since the
American data already shown in Table 3.5 distinguishing between 14
categories ol engineering seem to be the most disaggregated available for a
representauve large advanced economy.

As an indicator olthe prevalence of economies ol scale, there are data on the
proportion of each industry’s employmentin the major EEC countries which
is concenirated in large enterprises, at the NACE 3 digit level which
distinguishes between abour 40 different categories of Metals & Engincering.
There are also much more disaggregated US data on concentration ratios and
thesize ofwop firms, i.e., the proportion of each industry which is concentrated
in the largest firms and the size of those firms, These data distinguish between
174 different Metals & Engineering industries at the US 4 digit level of
classification, and several times this number at the next (5 digit) level. 1t seems
to be generally agreed that the US 4 digit classification often corresponds well
with real product markets (Jacquemin and de Jong, 1977, p. 45, and Porter,
1980, p. 370), although the 5 digi classification is sometimes bewer, whereas
few real product markers are distinguishable at the NACE 3 digit level.
However, even the US classification system cannot draw the boundaries
between strategic groups within industries.

A point which should be noted about these disaggregaied US datais that the
enterprises which are classified in an individual industry may, in faci, be
subsidiaries of larger multi-product firms. 1n such a case the data on the size of
top companies in an industry refer 1o the subsidiaries within the indusiry, not
the larger fivms as a whole. This may be all for the best for the purpose of trying
1o gamn an impression ol how large do companies need 1o be in an individual
industry. But it could be in some cases that companies need 1o be larger than
the data suggest if the data reler only 1o subsidiaries which acrually benefit
from economiesofscalcin R & D or marketing, forexample, carried out within
alarger multi-product company. This is an issue which could only be resolved
by more derailed investigation,



148 THE IRISH ENGINEERING INDUSTRY

Both the EEC’s NACE data and the US data (at the 4 digit level) are given in
Appendix 3, with the EEC industries ranked according to the proportion of
employment in large firms. It must be acknowledged that the data are
somewhat out of dare and thus in principle they could misrepresent the
present situation. In practice, however, this is not a serious problem, apart
from exceptional cases, since it usually takes quite along time for the structure
of a given industry to change substanually with respect to concentration in
large firms. To illustrate this peint, Table 8,1 shows the eight-firm concen-
tration ratios of the twelve largest Metals & Engineering industries in the USA
in 1972 and 1977 (these ratios are the percentage of sales accounted for by the
eightlargest firms in the industry). [t can be seen that the changes over the five
year period are generally small or practically insignificant and the rank order
also changes littdle from 1972 o 1977. The main exception, Electronic
Computing Equipment, being a relatively young industry based on rapidly
evolving technology, is most subject to change, so we may be dubious about
the current accuracy of out of date data for this type of indusury.

Table 8.1: Eight-Firm Conceniration Ratios in the Largest US Engineering Industries, 1972 and 1977

US Industry

Code Industry 1972 1977 Change
3711 Motor Vehicles & Car Bodies 99 99 0
3721 Aircralt 86 81 -5
3861 Photographic Equipment & Supplics 85 86 +1
3465 Automotive Stampings 72 70 -2
3714 Motor Vehicle Parts & Accessories 69 70 +1
3312 Blast Furnaces & Sreel Mills 65 65 0
3573 Electronic Computing Equipmemn 63 55 -8
3523 Farin Machinery & Equipiment 61 61 0
3531 Construction Machinery 54 59 +5
3585 Refrigeradon & Heating Equipment 53 51 -2
3321 Gray Iron Foundries 45 44 -1
3662 Radio & TV Equipment 33 33 0

Source: Statistical Abstract of the United Stales 1985.

Also shown in Appendix 3 are figures on the percentage of employment in
each industry accounted for by white-collar workers (Managerial, Adminis-
trative, Technical and Clerical) and skilled manual workers (Craftsmen) in the
UK. These are seen as indicators of the relative importance of experience or
learning economies in different industries in advanced economies, which
could create entry barriers for newcomers as discussed in Chapter 2. The two
remaining indicators shown in Appendix 3 are data on developing countries’
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share of all market economies’ exports for cach industry, and data on recent
rates of growth of all market economies’ exports in each category. The former
is chosen as an indicator of comparative advantage of developing countrics, a
factor which could cause competitive difficulties for Irish firms, and the latter
15 chosen as an indicator ol relative rates of growth of international demand for
the products of e¢ach induswry. The dawa for both of these indicators are
grouped according ro the NACE 3 digit categorics as far as praciicable, as
explained in Appendix 3, in order to present them in a form which
corresponds with the scale and skills data. Similarly the US R & D intensity data
are matched up with the NACE categories as [ar as possible, as is also explained
in the Appendix.

In order to present these indicators in a summary form which is not o
difficultto absorb, the industries (NACE 3 digit categories) can first be ranked
imorderon each indicator. Thus on the scale indicator, the ranking begins with
the industry with the highest percentage ol its employment in large firms, on
the skill indicators it begins with those with the highest proportion of skilled
employmentand on R & D intensity it begins with the one with the highest R &
D as a percentage of sales. On penctration by developing countries it begins
with the indusury in which they have the highest export market share, and on
growth the industries are ranked starting with those with the fastest growth
down to those with the slowest growth.

Having ranked the industries in this way on the various indicators, flor
greater simplicity of presemtation they arce then divided up into deciles 10
construct Table 8.2, Forexample, if there were 40 categories of industry for one
indicator, thetop four would bein the firstdecile and assigned the number 1 in
Table 8.2, the next four would be in the second decile and would be assigned
the number2intheable, and so on. And il there were 20 categories ol indusury
for another indicator, the top two would be in the Nirst decile, the next two in
the second decile, and so on. Table 8.2 thus presenis the various indicators in
summary form according to this common format for all of them, assigning 1o
cach indusury a score from | 10 10 for each indicator3s. Although the more
disaggregated US concentration data are not included in Table 8.2, they are
referred to in the discussion below, and in Appendix 4, of potential target
industries for Ireland.

For example, the Nivst line of the wable tells us that, relative to other Metals &
Engineering indusiries, 1ron and Sweel is very highly concenurated in large
firms {with a score of | on “scale”), has a rather low level of white-collar
employment (score 7), about an average level of skilled manual employment
(score 5) and verylow R & D intensity (score 10); itis also an industry in which
38. Note that the indusiry deseriptions in the table are necessarily in abbreviated forin bun, by using the
NACE code reference, a full description of the coverage of cich indusury can be found in Appendix 1.
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developing countries are particularly strong (score 2) and it has been
experiencing slow growth (score 8). To interpret this information, what it
suggests is that there are substaniial barriers o entry arising from cconomies of
scale in Iron and Steel, but not much from learning economies in skilled work
or from the importance of advanced technological capabilities. This, in turn,
suggests that large developing countries should be able o develop this
industry to competitive standards with the inidal aid of prowection, since the
need 1o achieve a substantial scale presents the only major problem for
newcomers, and accordingly developing countries have grown relatively
strong in Iron and Steel. Given this lact, and the fact that growih is slow, one
would expect competitive conditions to be intense. Particularly for a small
lree-trading ¢conomy such as Ireland, which cannot develop large-scale
industries with the aid of protection, all of this suggests that most of lron and
Stecl is not an auractive prospect for future development here.

Table 8.2: Industries Ranked by Decile an Tdernational Indicators of Strueture, Competition and Growth

White
NACE Collur Manual RE D Developing
Code Industry Scale Skills  Skills  intensity  Countries  Growth
22 Melaly
221 tron and Stel 1 7 5 10 i s
222 Steel Tubes 3 b 6 10 5 9
293 Extruded, Rulled Steel 8 9 b 10 4 9
294 Non-Ferrous Mctals 1 b 7 8/9 | 4
i1 Metal Articles
311 Foundrics 7 na .. 10 8 10
512 Forgings, Stampings 10 10 5 §/9 na. n.a.
313 Sccondary Mol Processing 10 3 8 8/9 3 7
314 Structural Metal 9 5 6 §/9 4 7
315 Boilers, Tanks, cic. 7 .. it 5/9 10 3
216 Tools, Hardware, e, 9 9 4 §/9 2 5
319 Other Metal Articles a1t .t §/9 TN .
39 Mechanical Engineering
321 Agriculiura] Machinery 5 5 6 5/6 9 9
322  Machine Tools b 5 1 5/6 9 8
323 Texule Muachinery 5 6 1 5/6 7 6
324 Process Machinery 8 2 2 3/6 10 10
325 Mining, Construction Machinery 6 4 2 5/6 $ 8
326 Pransmission Equipanemt 5 G 3 516 6 7
327 Wood, Paper cte. Machinery 7 3 2 5/6 10 5
3928 Other Machinery 6 4 k 5/6 6 3
33 Office & Data Processing
Alachinery 9 1 10 | 6 |

(continued)
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Table §.2:
{continucd)
White
NACE Collar Manual R&E D Developing
Code Industry Scale Skills  Skills  Intensity  Countries  Growth
Ad Electrical Engincering
341 Insulated Wires, Cables 3 3 9 3 5 3
342  Elecuic Motors, Generators 1 4 4 3 3 3
343  Elearic Industrial Equipment 5 3 § 3 4 2
344 Telccommunicaiions Equipment 3 ] 9 } 2 2
345 Radio, TV etc. 3 3 10 5/9 1 |
346  Elccrical Applances 2 ) 10 3 2 5
347 Luwmps, Lighting 7 7 9 3 4 5
35 Moter Vehicles
351 Vehicles, Engines 1 10 4 4 10 4
352 vehicle Bodies, Trailers 9 10 5 4 9 4
353 Vehicle Parts 4 7 5 4 9 4
36 Other Transport
361 Shipbuilding 2 na n., 7 3 10
362 Railway Equipimon 2 10 1 7 7 9
363  Cycles, Motwrevdles 4 9 10 7 7 6
364 Acrospace | 2 3 1 8 ]
365 Prams, Care e, i 1LA. n.a. 7 .. n.it
7 Instrument Engineering
371 Mecasuring, Preciston [nsts. 9 1 7 2 b 2
372 Medical Insuruments 10 3 3 2 6 1
373 Opiical, Phowographic 6 2 7 2 5 7
374 Clocks, Waiches $ 6 S n.a. 1 6

Source: As explained in Appendix 3,

It can be seen in Table 8.2 that the industries in the Mewal Articles group,
which are relatively well developed by Irish indigenous [irms (see Chapuer 5),
are characterised by indications of relatively low entry barriers in nearly all
respects, i.e., in terms of scale, white-collar and manual skills and R & D
intenstty. So this gives some confirmation that the information in the table is of
some praciical use in explaining or predicing where late developing indigenous
industries can succeed most readily. The mulunational engineering com-
panies in Ireland, on the other hand, are most heavily concentrated in the
Oflice & Data Processing Machinery, Elearical Engincering and [nstrument
Engincering groups. These are indusiries with considerably greater emiry
barriers — in terms of scale, white-collar skills and R & D in Office & Data
Processing Machinery and much of Elecurical Engineering, and in erms of
white-collar skills and R & D but notin terms of scale in most of Instrument
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Enginecring. A common feature of nearly all of these industries is a
particularly low level of manual labour skills, which makes it relatively easy lor
companies 10 decompose parts of the production process and 10 set up
production units in less-developed areas, as was mentioned in Chapter 6. The
generally high rate of growth in these industries also means that companies
tend 1o be expanding and thereflore frequendy establishing new plants. Thus
recent multinational investment is disproportionately concentrated in these
industries in developing countries as well as in Ireland.

Since it requires a rather lengthy discussion to consider the suitability of
cach individual industry as a potential warget sector for development by Irish
firms, this discussion is contained in Appendix 4. The main points in tha
Appendix are brieflly summarised below, under the broad sector headings of
the NACE 2 digit level.

Production and Preliminary Processing of Metals (NACE 22)

Because of entry barriers arising from economies of scale or a high level of
capital-intensity or because of competition from NICs or slow growth, or some.
combination of these factors, the Metals industries are generally not auractive
targets for Irish indigenous development, apart from a few acuvities which are
possible minor exceptions.

Manufacture of Metal Articles (NACE 31)

Many of these industries, e.g., structural metal produicts, boilers, tanks and
low-grade castings are naturally prowected, virtually non-raded industries.
They should, therefore, not be important targets for industrial development
policy although there may stll be a litle scope for some further import-
substitution here. Many of the low-skilled and small-scale internationally
traded industries in this sector, e.g., cutlery, nails, springs and chains, are
vulnerable 1o competition from LDCs and NICs, and these too are not
appropnate target industries.

A few defensible arcas might be found among the small-scale traded
industries, however, if atention is paid to product dilferendation, quality and
focused marketing strategies, perhaps particularly in some consumer products
such as houschold or garden equipment. But the main point about this broad
sector is that it would be both relatively feasible and strategically important to
develop some of the sub-supply or sub-conuact industries further, especially
in the more highly skilled activities such as precision castuings. The main
obstacles to their developmentlie in the problem of acquiring the skills needed
to wrn out high quality products in the minimum tme, but the skill factor in
wrn would offer a defence against low-wage competition, Decisions about
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which sub-supply industries 1o focus on would need to be taken in conjunciion
with selection of the relevamt purchasing indusuries.

Mechanical Engincering (NACE 32)

Because of large scale and/or high concentration ravos, a number of the
major mechanical engineering indusiries seem too difficult to develop. These
include tractors, combine harvesiers, machine wools, sewing machines, most
construciion machinery, mining machinery, bearings, home woodworking
machinery and internal combustion engines.

On the other hand, this broad scctor is perhaps the main area in which it
would be relavvely leasible 1o build a strong cluster or clusiers of relaced
indigenous industries. In many ol the activities here, scale presents only
moderate entry barriers, while a defensible position against low-wage com-
petition could be based on specialised skills, wechnological strength not
requiring very lzu'gc R & D expenditures, or geographically locused marketing
and alter-sales service networks. Indusiries worth considering here include
agricultural machinery (except tractors and combines), precision toolmaking,
machine-tool accessories, textile machinery, process plant and machinery,
mechanical handling equipment such as conveying equipment, hoists and
cranes, and custom-made gears.

Office and Data Processing Machinery (NACE 33)

Owingo avariety of entry barriers, mostofthe major products here, such as
computers, typewriters, copiers and calculators, are generally not promising
for Irish indigenous development. But there should be opportunities for 1rish
development in some narrow niches involving specialised applications of the
major advanced technologies developed elsewhere or the combination ol high
technology products in new systems with specialised applications. Examples
include specialised small business computing systems and specialised ter-
minals.

Electrical Engineering (NACE 34)

Again, a variety of enury barriers, combined with N1C competition in some
cases, mean that many ol the major products here are not promising, c.g.,
electric motors, batteries, consumer electronics, the major domestic electrical
appliances, the main items of telecommunications equipment, and electric
light bulbs and tubes. However, there should be some niche opportunitics
worth consideration, for example, in cleciro-medical equipment, limited
areas of telecommunications equipment, small domestic appliances and
ighting lixtures.
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Motor Vehicles, Parts and Accessories (NACE 35)

The major products in this sector look most unpromising, primarily
because of the very large scale of producuon. However, it might well be
feasible o develop a cluster of small to medium-size [irms in special-purpose
vehicles and vehicle bodies of various types, building on the existing base in
this area. Although this constitutes a very minor proportion of the whele sector
internationally, it could make a useful contribution o indigenous develop-
ment in a small counwry such as Ireland. In addidon, there are likely o be
suitable niche opporunities in vehicle parts and accessories.

Other Means of Transport (NACE 36)

The main products in this sector, 100, do not look at all promising. This
applies 1o virtually all ofsl‘:ipbuilcling, acrospace and motor-cycles, and o
much of raibway equipment. However, it should still be worth considering
what scope there is for further expansion by building on the relatively large
concentrations of engineering skills in Aer Lingus and CIE. In addition, there
should be some suitable specialist niches which can be exploited through
breland’s membership of the European Space Agency and industrial participa-
tion in Arianespace. Also, boats and bicycles appear 1o offer relatively atracuve
opportunites for further development.

Instrument Engineering (NACE 37)

Some of the products in this sector are virwally ruled out for various
reasons, ¢.g., clocks and waiches because of strong N1C competivion, and fluid
meters, motor vehicle instruments and photographic equipment because of
high concentration ratios and/or large scale. Nevertheless, along with Mechani-
cal Engineering, this looks like an important area in which it would be
refatively feasible to build a strong cluster or clusters of related indusuries. In
most industries in this sector, scale presents only low o moderate entry
barriers, while they are defensible against low-wage competition because of
skill or wechnology intensity. The sort of induswries that would be worth
consideration here include medical and surgical instruments and equipment,
and most measuring and checking instruments,

To conclude, there are quite a number of higher skilled, internationally
traded industries in which it is not oo difficult o visualise [rish firms
succeeding, if they could overcome initial barriers 1o entry. As we have seen,
however, there has been rather liude progress of this nature o date under the
prevailing passive and generalised policies. It has already been argued in
Chapter 7 that additonal active and selective policies are needed to develop
target industries, and the next chapeer elaborates further on suggestions for
policy implementation.




Chapter 9
POLICY IMPLEMENTATION

There are a number of different forms which more active staic involvement
indeveloping new industries could take. Telesis (1982, pp. 233-234) proposcd,
for example, that a development agency {or agencies) should identify suitable
target areas of industry and initiate their development by means such as
assembling and backing a consortium of interests in a holding company with
the nccessary managerial and financial resources to undertake a major
investment in the induswry concerned. The final selecuon of products,
technologies, markets, etc., would have to be worked ow largely by the
enterprise concerned, in consultation with the development agency which
could scarcely be expected 1o operate at this level of detail by itsell. Oritmight’
be more suitable to fund a single large existing private secror company or state
enterprise to undertake such a project, 1o do so through a vehicle such as the
National Developrent Corporation, or to fund loreign entrepreneurs in joint
ventures with Irish partners. The choice depends agood deal on whereone can
find the necessary managerial competence and experience in the indusury
concerned or a related industry, or where one can find companies with relevant
skills, markeung sysiems, etc.

Another relevant proposal is that of the NBST and IDA (1982) who
suggested, in the context of aiming to promote the agricultural machinery
industry, that a Development and Marketing Corporation might be
established. This company would concentrate on developing and marketing
products, which would be manufactured by existing smalt comparnies which at
present lack the capacity for significant product development or export
marketing. [t was also suggested that this company could cither be based on
Armer Salmon, a state enterprise (part ol the Irish Sugar company) described
as the most advanced indigenous company in the sector, or else private
investment might be auracted 1o take a major share in forming the new
company.

In implementing these proposals, the choice between private and siate
enterprises would partly depend on whether private firms can be persuaded 1o
get involved in a type of project which they have not already decided to
undertake on their own initiative. This, in turn, depends on state commitment
— inthe form of soft loans, grants, equity invesument or purchasing orders —
being perceived as adequate 1o compensate for the risks and the delays 1o be
expected before earning profits in an indusury characterised by significant
barriers to entry. One way or another, if the level of risk and returns for the
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private investors concerned are to be acceptable 1o them, in projects which do
not scem immediately attractive, the state may have to bear a disproportionate
share of the risk, to guarantce a minimum level of profits, and/or postpone
sceking returns on loans or equity investment until some specified minimum
tevel of profitability is achieved. This might make it more costly for the state to
aim for private sector involvement than to operate through state enterprises,
but the costs and risks would really have to be assessed case by case, taking
account of what strengths of relevance o a particular industry the different
forms of enterprise have to offer.

The approaches mentioned above which were proposed by Telesis were
suggested with a view to establishing new relatively targe-scale projects, but it
should also be possible to build on some of the small existing firms. Kennedy
and Healy (1985, Ch. 10) proposed, for example, that there should be a second
ticr to the approach to smalt indusery. The first tier would operate in much the
same way as existing policy for small industry, with some reforms, while the
second tier would involve identifying and developing a selected number of
small firms with solid growth prospects, proven swong management and a
willingness on the part of proprietors to co-operate in the steps needed to
realise growth potenual quickly, e.g., dilution of equity. These companies
would then be supported in undertaking an agreed development pro-
gramme.

Also in the area of small industry, the National Linkage Programme is an
interesting example of a sclecive approach to developing sub-supply
industries which should be worth watching and learning from. This
Programme involves sclecting sub-supply firms according to certain criteria of
size and performance and helping them o gain contracts with multinational
companies in Ireland by means of working out schedules for phased
improvement in quality and delivery standards. If and when they meet the
final standards demanded, they would become formally accredited suppliers
to the muluinationals concerned, giving rise to significant opportunities for
exporting to other branches of the same companics, and other muliinadionals
too. This type of programme is suitable for areas such as etectronics sub-
supplies, precision castings, forgings, toolmaking, cic. Although they are
generally small in scale, such indusuries are quite important because they are
partoftheindustrial infrastructure, and strength in these areas would facilitate
more significant growth of larger engincering industries.

This brings us again to the question of developing external economies in
large integrated industrial structures. 1o is important to think in werms of
building integrated structures, with matching suppliers and purchasers and
with groups of similar and related industries which would gencrate a “critical
mass’’ of technical and labour skills from which more new products and
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enterprises would evolve. To the extent that there has been much thinking
along these lines to date, it has mosuy concerned the electronics industry.
Multinational firms have been auracted to Ircland fairly readily in electronies
and the idea was conceived that they would be a cawalyst for indigenous
development too, by developing purchasing linkages as well as the crucial
skills and technical knowledge which would generate new Irish-owned “spin-
off” firms. However, without much concerted or planned action to bring this
about (at least unul recently), it has happened slowly and only to a limited
extent. Indigenous electronics remains quite small with employment at less
than 2,000 and “spin-ofls’” have been few, as was noted in Chaprer 6.

The scarcity of spin-ofls, is largely because the multinational plants
concerned are mostly production units which do not conduct very substantial
R & D or marketing and hence do notembody to agreat extent the key business
functions and skills which actually gencrate the self-sustaining evolutionary
process in this industry. One approach 1o overcoming this problem would be
to offer sufficient financial inducements to foreign firms to get them o locawe
R & D and marketing in this country. O’Brien (1985} discusses this and
concludes that the costs could olten outweigh the benelits because
multinationals tend to have a strong preference for keeping such funcuions ac
home, and if they are prepared to establish them abroad Ireland is not a
particularly attractive location for them compared with large advanced
European countrics. He does point out, however, that one could aim to
identify and arget those multinationals which are most likely to locate
significant R & D and skilled processes in subsidiariesin Ireland. The evidence
to date suggests that these would be subsidiaries which are the sole producers
within the corporation of a particular product ling; thus multinationals which
arc organised into relatively small and autonomous product divisions would
be most likely to establish autonomous R & D and marketing in a subsidiary in
Ircland. Such firms are generally in the more fragmented industries or product
groups and have a range of specialised products manufactured in relatively
low volumes. It would appear 1o be worthwhile 1o pay particular attention to
approaching this type of company in secking new foreign investment in
Ireland, and to be prepared o offer greater inducements to get them.

Onc could raise the question, too, whether over-optmistic expectations of
rapid devclopmentof an integrated electronics indusury led to some neglectof
other sectors which could offer opportunities 1o attract skilled operations of
foreign firms. 1t has proved relatively casy to atract foreign investment in
electronic/electrical engineering, but not so casy to auract the higher-skilted
functions of these industries. Thus despite the fact that foreign invesimentand
employment is disproportionatcly concentrated in these industries, itis not
clear that they offer particularly good opportunities for bringing in the sortof
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higher-skilled activities which would impart a self-sustaining momentum to
Irish development,

To take the case of Mechanical Enginecring as a contrast, there is
proportionately much less foreign investment anywhere in the world in this
sector, pardy because companies are smaller but more because production
processes tend o require a good deal of specialised skilled labour.
Consequemty it is less easy to isolate relatively low-skilled production
processes and establish them in “mobile” production units in relatively
undeveloped areas. Thus as much as 30 per cent of the 175 largest American
Mechanical Engineering firms had no investments abroad in the early 1980s,
compared with only 8 per cent of the top firms in Electrical Engineering, and
those which have invested abroad are generally in the most advanced
economies. Only 6 per cent of these companies had a subsidiary in Ireland
compared with 33 per cent of the top firms in Electrical Engincering (Telesis,
1982, p. 144). Whilc this does clearly suggest that it is not so casy to generate
subsiantial employment in foreign-owned Mechanical Engincering industries,
itmight be no more difficult than in clectronic/electrical engineering to attrace
a similar or greater amount of the sort of activities which would help o give a
self-sustaining momentum 1o indusurial development. In Mechanical Engin-
cering, this is more a mauer of auracting skilled labour-intensive acivities,
manual skills being particularly important in this industry, rather than
business functions such as R & D which companies are generally reluctant to
relocate abroad.

Thus if Treland could offer attractive training grants or programmes for
medium to long-term development of skitls to foreign companies establishing
such highly skilled activities, and if such grants or programmes were offered
for a period of some years in recognition of the time dimension involved in
perfecting specialised skilts on the job, it might be possible to auract more
imvestment in Mcchanical Engineering and thereby help to build up a pool of
skills. This would facilitate the growth of Irish firms in the samc or related
mdustries, bur as in electronics, we should probably nou expect foreign
investment 10 provide the ultimate answer and we should not expect an
automatic development ol substantial Irish firms arising out of the foreign
mvestment suimulus. We would probably still need an active approach, along
the lines mentioned above, 1o promoting subsiantial Irish firms. And in
aiming to develop particular Irish indusiries and in targeting foreign
companies to be approached, it would be important 10 achieve some
complementarity berween these two arms of policy, so as to build a critical
mass of technical knowledge and skills in related and geographically
concentrated groups of industries.
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Assessing the Options

Before going ahcad with the sort of measures suggesied above, it would, of
course, be necessary to undertake a considerably more thorough and detailed
assessment of possible target industries than that contained in Chapter 8. [n
particular, although it was mentioned there that opportunities for buitding on
existing resources such as skills, managerial experience or relatively strong
company structures should be included as a criterion for selecting target
industries, a proper assessment of such resources has not been carvied outin
this paper. It would be important to do this in selecting target indusiries. For
selection should not be just a mauer of looking for relatively promising
opportunitics exisung in the international economy, butitshould also involve
nmtchmg and applvmg our greatest exisung strengths 1o exploiting reladively
promising openings in the internavonal scene. Rather than having to carry out
such a detailed assessment of every individual industry, however, the
discussion in Chapter § perhaps gives some ideas on where such inquinies are
likely to prove most fruidful.

To undertake a more dewailed assessment of the options, there is a need for
some sort of expert group or task force combining people with a variety of
experience — not primarily in economics, but more importandy in areas such
as business managementand corporate strategy, technology developmentand
acquisition, and marketing. Such a task force, including people from private
and public enterprises and the development agencies, would require a cerain
amount of autonomy but it might be organised by, and report o, the
Department of Industry and Commerce, the National Development
Corporation, or the Management Commiuee on Industrial Policy composed
of chief executives of the principal development agencies. But perhaps the
IDA, as the major development agency, would be best suited to taking the
initiating role. There are anumber of options here which those responsible for
industrial policy are bewer placed o judge. The formation of the team working
on the National Linkage Programme, ed by a private sector company chiel
executive and including people from a range of development agencics, is a
kind of precedent for such a task force. And indeed a task force similar to that
suggested here has alrcady been recommended by the Sectoral Development
Comminee (1985, p. 35).

An important step for this task force would be to organisce or carry out an
inventory of relevant skills, strong companies or other resources existing inthe
country at present. This could be done under anumber of headings. Forastart
it would be necessary to identify the largest indigenous companies, smaller
ones engaged in exporting successfully, partcularly in relatively high-skilted
or high technology arcas, and relatively high-skilled sub-supply companics
with a good performance record. Then these companies should be asked if
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they see possibiliies for major expansions or diversifications which are
beyond their capabilities with their presentresources but could become viable
propositions given sufficient focused support to help them through the iniual
period of overcoming entry barriers. Workers as well as management might
have such suggestions,

Atthe same time, it would be useful 1o collate information on the products,
R & D acuivities, machinery and equipment and methods and arcas of
marketing of these key companies with a view to assessing into what sort of new
products or markets they are best equipped 1o expand. Similarly, itwould be
uscful o collate information on the types of skills existung in these companics,
or indeed elsewhere in the country, for the same purpose. Much of this
information is already known to, or could be readily gathered by, agencies
such as the IDA, 1IRS and AnCO in their own fields, Given this information,
along with some preliminary ideas about where the best opportunities are
likely to arise as a result of international indusury structures, it should then be
possible to narrow the focus somewhat to a smaller range of possible target
industries or products for further consideration.

At this stage some further issues could be investigated. One such issueis the
availability of technology. Irish firms would often find itdifficult or impossible
o develop a wholly new product in a major new arca of business within a
reasonable period of time if significant R & D is required over an extended
period before any return can be earned. Butin many cases loreign technology
can be acquired underlicence, which was a key wacticin Japan in the 1950s and
1960s and in South Korea up to the present. Although they did establish
significant R & D capabilities, they were often able o import licensed
technology, so that their own R & D efforts could be concentrated on
adaptations and improvements to product design or production processes. In
this way, they could emerge eventually with superior or cheaper products.
Technological licenses, however, are often not so readily available in the very
high technology industries where technological capabilities are the key to
competitive success so that firms will not sell their technology. Butlicensing is
generally more feasible in the more mature, medium technology industries
such as most of Mechanical Engineering or parts of Electrical and Instrument
Engincering. ltwould be useful to investigate the availability of such licenses in
potential target industries under consideration, e.g., from medium-size
American or Japanesc companics which lack the resources or ambition w
market their products in Eureope. The LIRS, NBST, or both, could play a partin
this.

In addition to this, bearing in mind the historic role of *leading sectors™ in
generating the inidal demand for engineering industrics in a particular
locality, and the role of state purchasing in this regard in many modern high
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technotogy industries, it can be scen that some form of favoured purchasing
giving a degree of carly proteciion is often important for success. Likewise, as
was mentoned in Chapter 7, state purchasing or in-house development in
state enterprises has played an imporwant role in developing some of the more
outstanding indigenous engineering enterprises, in both the public and
private sectors. These tactics could probably be used ina more concerted way
in developing selected industries. Admiuedly, Irish State purchasing is rather
small butit is large cnough to foster some industries atleast, particularly if one
sces it as a tactic which could be used in the early stages of a phased enury/
development strategy when ourpur might be relatively small. (The notion of a
phased entry/development strategy is discussed further below.) Thus itwould
be useful to consider whether the use of state purchasing could be brought o
bear on potenual target industries.

In the lighuvof all this, it should then be possible to narrow the focus further
and to carry out a thorough examination of international industry structures
and the nature of competition in a small number of promising product
groups. International consultants, or expatriate Irish people with relevant
experience, could uselully be engaged to assistat this stage, when the task force
would be in a position to give them clear terms of reference for an investiga-
tion of the prospects for successful entry or development in a limited number
of product groups. One issue which should be considered in such
an investigation is whether it would be feasible to employ a phased entry/
development strategy in cach case.

To explain what is meant by a phased entry/development strategy, we can
refer again to the fact that many engineering industries are composed of
different “strategic groups’ in which companies with the same general type of
product, e.g., cars or bicycles, can actually differ considerably in the size of
their product range, their extent of vertical integration, or the range of
business funcuons such as R & D, manufacturing or distribution which they
carry out for themselves. A phased entry or development strategy could
involve starting with atimited range of products or business funcuons oralow
degree of vertical integration and progressively increasing the extent of
involvement, taking one relatively casy step ata time. Where itis feasible, this
would be less demanding on capital and managerial resources and less risky
than full scale entry in one move, so it would therefore be a desirable way to
proceed. And in the carly stages of such a strategy, ¢.g., with alimited product
range or a low degree of vertical integration, so that the firm concerned could
be relatively small with a small outpu, Irish State purchasing could provide
sulficient demand in quite a number of industrics, enabling companies to
build up their skills, managerial experience and specialised knowledge of the
industry concerned.
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A variant of this type of development was the example of Aer Lingus, which
was referred to in Chapter 5. This state enterprise fivst built up the capacity o
overhaul and maintain its own aircraft, purchasing the service itself, then
expanded into doing the same work on a larger scale for others and moved
into aivcraft engine overhaul and maintenance on alarge scale in the same way.
Another variant was the example of Telectron, which was once the largest
indigenous engineering hirm in the private sector. It was initially formed in
1960 as a distribution company importing private telephone exchanges, then
gradually began to manufacture and sell ransmission equipment to the Irish
post oftice and then began to export this equipment. Italso began o diversify
its product range, again with the hetp of orders from the post office, and new
exports developed subsequently. Throughout the process, licensed foreign
technology was employed 10 a considerable degree so that the company was
not fully integrated into R & D and thus largely bypassed this heavy cost which
could have been woo great for a relatvely minor company in this large-scale
indusiry.

It can be seen that there could be many variants of a phased entry/
development strategy, involving different combinations of progression in
developing product ranges, verncal integraton or the various business
functions such as R & D, manufacturing, marketing, distribution and afrer-
sales service, and progressing from onc target market area, such as Ireland, to
wider markets. Capabilities inany of these areas could serve as a starting point.
So although there may be few significant Irish manufaciurers of machinery, for
example, there are quite a number of companies and people with experience
somewherce in the chain of making machine parts, marketing and distributing
machinery and servicing, repairing or refurbishing machinery. These are
uselul capabilities which could offer a way into greater involvement. And some
of these capabilities, ¢.g., machine repair, maintenance and distribution, are
tocated in quite large companies with fairly substanual resources outside the
engineering sector per se. Such companies could be considered as possible
bases to build on, or as participants in a consortium to undertake a project,
along with firms which are primarily engaged in the manufacture of
engineering products.

Having made afinal selection of anumber of target product groups, the next
step for the sk force would be 1o enlist an enterprisc or consortium of
enterprises to undertake each of the projects concerned. Each enterprise or
consortium would work out the final details concerning products, processes,
marketing and project development. It would also be necessary to arrange
with the development agencies or the governmenta suitable financial package
to back each project, with the emphasis on supportin the carly years and aids
being withdrawn and loan repayments or dividends on state-held equity




POLICY IMPLEMENTATION 163

beginning some time after start-up. I relevant experience is scarce in Ireland,
it might also be necessary to recruit some of the required managerial or
technical staff abroad, atleast on a contract basis during the carly development
phase, and relatively high salaries might have to be paid for this purpose
requiring further financial provision.

Financing Investment in Target Industries

Finally, there is the question ol how can the government linance such a
selective development strategy; where is the money o come from, given the
already over-suretched condition of the public finances? Despite legitimate
grave concern about the size of the national deb, it would still make sense to
borrow for productive investment so long as it can be expected to yield an
adequate return to the Exchequer, in the form of increased wax revenue,
savings on unemployment benefits, loan repayments or profits on state-held
equity. This isin line with the current practice whereby the IDA, for example,
gives grants 1o projects which, among other criteria, are expected 1o generate
more revenue for the Exchequer than the cost of state aids. Thus 1DA grants
are generally intended o be, and should be, ulimartely self-financing. The
only difference with the approach suggested here is that we are wlking of
projects which may be larger than those normally undertaken by Irish firms
and which would typically wake longer wo reach profuability, either for
themselves or the Exchequer. But the general principle still applics that
borrowing for investment in viable productive projects which generate
sufficient returns for the government makes financial sense.

The National Planning Board inits Proposals for Plan 1984-8 7, made the point
that the limit to borrowing for productive public investment:

.. will not be set in the immediate future by difliculties in borrowing
abroad but rather by the supply of productive investments within the
publicsector or financed in partby it. The basic problem is to increase the
supply of producuve projects.

In other words, the problem in promoting induswrial investment is not
inability to linance new projects, by borrowing if necessary, but rather that
there are not enough credible investment projects secking to take advaniage of
existing grantincentives. The approach suggesied above could be regarded as
essentially a way of increasing the “supply of producuve projecis”™, by a
concerted effort to overcome, in selected areas, the barriers to entry which
inhibit invesument by new or small Irish firms in a great many industries. In
addition, apart from borrowing as a source of flinance, an expanded EEC
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Regional Development Fund could provide an additonal source of
investment funds.

Whatexactly the overall scale of this effort should be is a mauer of judgment
since there are no very obvious objective criteria for deciding this. As an
itlustrative hypothetical example, however, suppose it is assumed that total
indigenous manufacturing employment would do no better than maintain its
present level under current policies, whereas one might aim to have it
doubling over, say, a 20-year period. Such a rate of employment growth, at 3.5
per cent a year, would not be entirely unprecedented, but it would mean
sustained growth for 20 ycars at about the highest rate ever seen in Ireland for
shorter periods. It would also mean increasing indigenous manufacturing
employment by about 130,000 over 20 years. Suppose it is assumed further
that all of this increase had to come in selected target projects of a substantial
size — say employing a few hundred 10 a few thousand people each, with
average employmentof 1,000 to 1,500 — and that these projects take 5 years to
reach maturity so that they would have to be started over the next 15 years if
they are all o reach their target size by the 20th year.

This would mean aiming to start an average of about 6 to 9 such projects
each year, with each ycar’s selected projects combined having the potential 1o
employ about §,000 or 9,000 people at maturity. How many of these projects
should be in the Metals & Engineering sector is difficult to say withour first
assessing the opuons thoroughly in engineering and other industries, but
about 2 to 5 cach year would be appropriate if one sees engineering as at least
retaining its current proportionate importance in Irish industry and at most
growing to the proportions typical of more advanced European countries.

One could not, of course, cost such a programme without derailed
information on what precisely it would contain. For a very rough indication of
the order of magnitude of costs, going by past expericnce, the IDA spent
£15,800 (in 1985 prices) for each job created in new projects in the period
1978-84 and sustained until the end of that period. In the “New Industry”
programme, which covers the larger projects, the costs were greater at £19,900
per job (IDA Annual Report, 1984). In discussing financing of selected target
industries above, reference was made to various forms of financing, but
perhaps we can take the IDA figurcs as some indication of the “‘grant” or aid
clement required from the state. For the type of large target industries
discussed above, however, in acuvities with significant entry barriers, the costs
to the state mightwell be greater. In particular, there would probably be a need
for support for significant investments in areas such as R & D, marketing or
raining, whereas most of the IDA expenditure referred to was support for
fixed capital investment. If we take £20,000 per job created and sustained as a
minimum figure for the “grant” element in a financial package and, say,
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£30,000 as a maximum, the cost to the state of creating | 30,000 jobsin this way
over 20 years would come to between £130 million and £195 million per
vear. '

For comparison, the IDA spent£151 million on grants, land and factories in
1984, so the new programme could involve adding to the annual capital
budger an amount roughly comparable to IDA expenditure in that year. This
would not be such a drastic or unprecedented step as it might seem, however,
since IDA expenditurein 1984 had actually fallen sharply from an carlier peak,
due to the lack of projects coming forward. The IDA expenditure in 1981 was
£261 million {in constant 1984 prices), or 73 per cent higher than in 1984,
Thus, while the calculations above are very approximate indications of the
amounts involved, it could be that the “grant”” costs of the type of programme
suggested would be somewhat larger, but not a grear deal larger, than
returning to the level of funding of new projects which occurred in 1981.
Presumably this could be generally regarded as acceprable and desirable if
there were, in fact, an effective means of increasing the supply of viable projects
offering an adequate return on Exchequer funding.

The type of programme ouwtlined above would involve taking risks with
public money, of course, but the risks could be keprio a minimum by gradual
and careful implementation. The initial step of establishing a task force to
assess the options for a wial period of a year or two would not be very
expensive, particularly if some of its members were seconded from existing
public sector employment. Depending on its findings, it could then be
decided whether to proceed with commiunent of expenditure on investment,
perhaps beginning with a few relatively small and highly promising projects
for which there is parficular enthusiasm among relevant commercial
enterprises. By phasing enury or expansion in such projects, the visks could be
minimised. If the projects undertaken at first are found to be working out
rcasonably well, providing a greater basis for confidence in this type of policy,
there would be justification for further investment in a gradually increasing
number of larger projects. The amount of state expenditure at risk at any one
time in unproved projects and policies could thus be kept to a fairly low
level.

The possible risks of such a programmealso have to be setagainst the risks of
continuing with policies simply as they are. Going by past experience, there is
surcly a considerable risk, even a likelihood, that current policies will not
generate substantial growth in internationally traded indigenous industries,
which is now officially the first objective of industrial policy. There has not
been a great deal of progress in this respect to date. Since we cannot depend
with confidence on new foreign invesument for a high rate of industrial growth,
and since unemployment clearly threatens to be a major problem for the
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foreseeable future, it is vital to take some action to reverse the marked decline
in indigenous industry which has occurred since the beginning of the 1980s.
While itis understandable that there should be caution about underaking any
major new policy initiative, it nevertheless seems inevitable that major new
departures have to be conternplated if one seeks outcomes which are quite
radically different from past experience.
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Appendix L.

METALS & ENGINEERING CLASSIFIED ACCORDING TO
THE NACE SYSTEM

The Metals & Engincering secior, as classified in the EEC’s NACE system,
consists of eight broad classes of indusury, numbered 22 and 31 10 37. These are
Production and Preliminary Processing of Metals (22); Manufacture of Metal
Artictes (31); Mechanical Engineering (32); Office and Data Processing
Machinery (33); Electrical Engineering (34); Motor Vehicles, including parts
and accessories (35); Other Means of Transport (36); and Instrument
Engineering (37). The composition of these industries is shown in some detail
in the listing below.

(The source of this listis Eurostan, 1985, NACE: General industrial Classification of Ecornic Activities within the
Eurepean Comrmunilies.)

Subgroups
Classes Groups and Description
itams
k- PRODUCTION AND PRELIMINARY PROCESSING OF METALS
n tron and siesl Industry (a3 deilned In the E.C.5.C. Treaty), sxclhding
Integrated coke ovans .

211 Manulacture of pig iron (including high carbon ferro-manganese) and
crude sieel: hot roliing (including continuous casting but excluding
the production of lubes and tyres); cold rolling ol plales and sheets

221.2 Coaling of shests and plates

222 Manufacture of stesl tubes
223 Drawing, cold rolling and celd totding of slee!

223.1 Cold drawing of sieal

223.2 Cold rolling of hoop and strip

2233 Cold forming or folding of angles, shapes and seclions from fiat
rolled steel products

2234 Steel-wire drawing and manulacture of steel-wire products

4 Steal-wire drawing
42 Manufacture of steel-wire products .
224 Production and praliminary processing of non-ferrous metals

2240 Refining of non-lerrous melals

224.2 HRemalling of non-larrous maeltals

2243 Preliminary processing of non-larrous metals: rolling, drawing, ex-
trusion

224.4 Specialized production ol lerro-alloys oulside ihe iron and sieei In-
dustry

178
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3. METAL MANUFACTURE; MECHANICAL, ELECTRICAL AND INSTRUMENT ENGINEERING

Subgroups
Classes Groups and Description
items
N MANUFACTURE OF METAL ARTICLES (EXCEPT FOR MECHANICAL, ELEC-
TRICAL AND INSTRUMENT ENGINEERIRG AND YERICLES)
mn Foundrisa
kIR Farrous metal toundries
3112 Non-ferrous metel loundries
2 Forging; drop forging, closed dig-torging, pressing snd stampling
Ji2a Forging; drop forging, closed die-lorging
Al Forging
A2 Drop forging, closed die-torging
2.2 Stamping, pressing {dropstamping)
13 Secondary transformation, treatment and coating of metals
3131 Manufaciure of articles on metal turning or forming machines
{screws, bolts and nuts)
KL Manutacture of articies on turning machines or lathe, including
the manutacture of lurned screws
12 Manulaciure of bolls. rivels ang related products on matal-torm-
ing machines
3132 Manulacture of springs {except furniture and walch springs}
3133 Sintering ol maetels
3134 Manujacture of chalns (except articulated link chains})
115 Treatment and coating of metels
36 General mechanical engineering on a suk:coniracl basis
314 M ¢ of #ir I metal prod (tncl. Integraied assembly and
Insinliation)
3141 Manutacture of matal structures and paris of structures {bridges,
bridge-sections, lrames, lramaworks, supersituciures)
3142 Manuiacture of matal doors. windows, etc. irom ralled angles, shapes
and saclions
3143 Manufacture of plt-propping equipment
3144 Manufacture of standard-gauge raitway track. fixiures and fittings
s Bollermaking, manutacture of reservoirs, tanks and other shael-metal
contsiners
A5 Manutaciure of Ierge boilers, including complete luenaces
Nns.2 Manufacture of other boiler house producls, resarvoirs, tanks and
olher containgrs
e Manutacture af toals and finished melal goods, excep! elecirical equip-
ment
316 Manulacture of hand tools and agricuiiural lools
1 Manulactura of hand (oofs
12 Manulacture of agricultural tools
3162 tanulacture of cwilery and of torks, spoons and similar kitchen of
tablewara
2183 Manufacture of general hardware (locks, fitlings}
3164 Manutacture of melal boxes and other metal packing producis
41 Manulaciure ol heavy metal packaging
A2 Manulactura of light metal packaging
318.5

Maonuiaciure of domestic heating apptiances and kitchen healing ap-
plisnces of all xinds
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Subgroups
Classes Groups and Description
items
3168 Manufaciure of metal turniture {including saies)
316.7 Manuiaciure of domastic and similar articles of base meial
168 Manutacture of small arms and ammunition thereo!
3169 Manuiaciure of linished metal products not efsewhera specilied
81 Feunding of printing type
92 Moanulaciure of smalt matal arlicles
na Othar metal workshaeps not elsewhere specified
3191 Soldering, walding, smithery, blacksmithary
9.2 Rural workshops for the repair of agricultural equipment
32 MECHANICAL ENGINEERING
s Manufacture of agricultural machinery and tractors
32 Manutacture ol agricultural machinary
3212 Manutacture of agriculiural tractors
2 Manulaciure of machine-togls for working metal, snd of other tools and
equipment for use with machines
Jz22.1 Manufaciure of meal-working machine-tools
1 Manulactura ol meatal-cutling machine-tools
a2 Manulacture ol metal-lorming machine-tools
322.2 Manulacture of tools and equipment for use with machines
123 Manufaciure of textlle machinery and accessories; manuisciure of sew-
ing machines
3231 Manuiacture ol lextile machinery and accessories
1 Manutacture of lextite machinery
a2 Manulaciure of accessories lor toxiile machinery
323.2 Manutacture of sewing machines
324 Manufaciure of machinery for the food, chemical and related Industrias
324 Manutacture of lood and drink processing machinery and ol machin-
ery for the chemical Indusiry
A1 Manufacture of lood, drink and tobacco processing machinery
a2 Mnnutaciure ol machinery tor the chemical industey
324.2 Manufacture of botiling. packaging. wrapping and related machinery
3243 Manutacture of rubber and artificial plastics-working machinery
325 Manufactore of plant lor mines, the iron and steel industry and lound-
rles, civil engineering and the buliding trade; manulaclure ol mechanical
handling equipmenl
3251 Manutaciuie of mining machinery
325.2 Manuiaciure of plant for the iron and steet and metallurgical indu-
stries and for foundries
3233 Manulaciure of brick making and other machinery tor the preparation

ol builging materiats
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Subgroups
Classas Groups and Dascription
ilems
3254 Manutacture of construction and civil engineering equipmaent
3255 Manirfacture of mechanical lilting and handling equipmant
e Manutacture of transmission equipment for motive powar
3281 Manuiaciure of gears and gearing (including variable speed gears}),
transmission chains (including bicycle chains} and other transmis-
sion equipment
326.2 Manutacture of ball, roller and similar bearings
327 Manufacture of other machinery and equlp t or use In specific bran-
ches of Industry
274 mManulacture of machinery for working wood and similar materiats
az27.2 Manulacture of paper, paper goods making, printing and bookbind-
ing machlnery
3273 Manufaciure ol 1aungry and dry cleaning machinery
327.4 Manufacture of plant lor the leather industry, including boot and
shoe machinery
Jan Manufacture of other machinery and equipment
328.1 Manulaciure of internal combusiion engines except those lor road
vehicles and aircralt
328.2 Manufacture ol water-wheels and waler and heat-turbines and other
machanical energy producing machinery
328.3 Manulacture of compressors, pumps and equipment for oparating
machinary by hydraulic or pneumalic means
328.4 Manufacture of space-hgating, ventilaling and air-conditioning equip-
ment
3285 Manufaciure of rafrigersting machinery (except domestic type relri-
garators and domessic deep Jreaze units)
3286 Manufacture ol non-eleciric indusirial furnaces and ovens
328.7 Manufacture of non-electric welding-eguipmant
a28.8 Manufacture of taps, cocks, valves and similar apptiances
3289 Manufaciure of machinery and eppliances not elsewhere specitied
3 330 MANUFACTURE OF OFFICE MACHINERY AND DATA PROCESSING
MACHINERY
34 ELECTRICAL ENGINEERING
M Manulacture of insulaied wires snd cables
M2 Manufacture of stecirical machinery {comprising elactric molors, elec-
trlcity generalors, lransiormers, swliches, switchgear and other beslc
slecitical plant)
343 Manulaciure of slectrical apparatus and sppllances for Industrisl use;
manulacture of balterles and accumulators
3431 Manutacture ol electrical equipment for industrial use
343.2 Manulaciure of batieries and accumulators
k12 Manulacture of telecommunicalions equipment, elsctrical snd electrenic

measuring and recording equipment, and electro-medical squipmaent
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Subgroups
Classes Groups and Description
itams
345 Manulacture of radlo and televizion recelving sets, sound reproducing
and recording aquipment and ol elecirenle equipment and apparatus
(except electronic computers); menulacturs of gramophone records and
preracorded magnetic tapes
3451 Manutacture of radio and television receivers, sound reproducing
and recording equipment end of electronic equipment and apparatus
(excepl electronic computers)
345.2 Marnutatiurg of gramophona recorda and prarecorded tape
348 Manuiacture of d ic type electric appliances
ur Manuteciure of eleclric lamps and other electric lighling equipment
3471 Manultacture of electric lamps
Mu72 Manutaciure of other electric lighting equipment
248 Assembly and Instaflation of electrical aquipment and apparatus (except
for work relsting 1o lhe wiring of bulldings)
35 MANUFACTURE OF MOTOR VEHICLES AND OF MOTOR VEHICLE PARTS
AND ACCESSORIES
353 Manufacture and bly of moter vehiclas (Including road tractors)
and manufacture of molar vehicle sngines
352 Manulacture of bodles for motor vehicles and of motor-drawn trallers
and caravans
353 Manufacture of paris and sccessories for motor vehlcles
35 MANUFACTURE OF OTHER MEANS OF TRANSPORT
381 Shipbuliding
2818 Building and repair of sea-going vessals
361.2 Buitding and repair of vessels for Inland navigation
3613 Building end repalr of boats and yachts
361.4 Painting ol ships
361.5 Shipbraaking
362 Manulaclure of slandard and narrow-gauvge raliway and tramway rolling-
stock
3621 Manufaciure of {ocomatives
2.2 Manulacture of other rallway and tramway roMling-stock, including
mechanically propelled ¢caches, vans and trucks
3682.2 Repair of railway and tramway rolling-stock
353 Manutacture of cycles, motor-cycies and parts and accessories thereol
3624 Manulacture of cycles, moior-cycies and mopeds
363.2 Manulacture of parts and accessories lor cycles, motor-cycles ang

mopeds
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Subgroups
Classes Groups and Description
items
364 Asrospace aquipment manufacturing and repatdng
364.1 Manufacture of aergplanes and helicopters (ingluding the enginas)
3842 RAepair of asroplanas and helicoptars
4.3 Manufaciure and repair of other asrospace equipment, including air
cushion vehicles (hovercraft), guided weapons and spacecraft
365 Manufacture of transpart equip 1t nol wisewhere speciied
385.1 Manulacture of baby carriages
3652 Manufacture ol othar vehicles
ar INSTRUMENT ENGINEERING
kA Manutacture ol measuring, checking and precision Instruments and ap-
paratus
ara Manulaciure of gas meters, water meters and other liquid supply
maters {incheding petrol pump meters)
T2 Manufacture of measutlng. checking or automatically controliing in-
struments and apparatus
3713 Manulacture el navigational, hydrological. geophysical and meteoro-
logica! instruments
37a Manufgacture of drawing and mathematical calcutating instruments
ns Manufacture of precision measuring instruments
e Manufaciure of precision balances, laboratory apparatus and {each-
ing equipmenl
ng Manufacture of other precision instruments and apparatus
3r2 Msnufacture of medical and surglcal equipment and crnhopaedic ap-
pliances (#xcepl orthopaedic footwear)
3721 Manuiaciure of medical apparatus lor diagnostic work
arzz Manuiaciure of medical., surgicat and veterinary equipment {except
diagnostic apparatus}
3722 Manufacture of denlal instrumen:s and apparatus
3724 Manufacture of orthopaedic appliances and ot artificial limbs, oyes,
tecth and other ariificial parls of the body
373 Manutacture of optical instrumaents and pholographic equipmant
3734 Manulacture of spectacles, including lenses. irames and mountings.
and of egquipment lor use by oplicians
3732 Marnutacture of oplical precision instrumenis
3733 Manulacture of photographic and cinematographic equipment

74

Manulacture of clocks and walches and parts lheroot



Appendix 2
A NOTE ON DATA SOURCES

In Chapters 5 and 6 of this paper, an atuempt is made 1o analyse industry
structures and trends in Ireland  distinguishing  between  Irish-owned
indigenous firms (in Chapter 5) and foreign-owned multinatonal companies
(in Chapter 6). A problem in doing this is that, at the time of writing, the
indusurial data series published by the Central Statistics Office are not broken
down by nationality ol ownership, although the CSO is to begin making such a
distinction this vear. This means that one has 10 rely on a few occasional
surveys, such as McAleese (1977) and 1DA (1985), for data on the outpu,
exports, Irish economy expenditures, ectc., of indusiry distinguishing
nationality ol ownership. For employment, however, there is a source of
regular dada, distinguishing between Irish and foreign-owned firms, in the
[DA’s annual employment survey. The resulis of this survey, which began in
1973, are not published in detail, although the IDA gives the principal resulrs
inits Annual Report and occasional press releases. 1 am grateful 1o the IDA for
making available quite detailed results of their employment survey, and also
unpublished derails of the 1DA (1985) survey, without which much of this
paper would not have been possible,

Since Chapters 5 and 6 refer 1o the IDA employment survey quite
extensively, itwould be as well to explain how it compares with the official CSO
dara from the Census of Industrial Produciion (C1P). First, the IDA survey is
not a sample but is vather a full census ol all manulacturing employment. As
such, it should give very similar overall results 1o the CIP, although small
differences could legitimately arise because the data for the two are collecied at
dilferent umes of the year and because the CIP leaves out very small
establishments emploving only one or two people. In the 1970s, however, the
[DA survey sometimes gave totals as much as about 10 per cent greater than
the CIP, which seems to have been partly, if not mainly, due w the CIP not
having comprehensive coverage, particularly ol very new firms. But, since
1979, the coverage ol the CIP has been improved and more recent CIP results
compare quite well with the IDA survey. The resulis for total Metals &
Engineering employment (indigenous and foreign) in 1979-1982 arc shown
below.

1979 1980 1981 1982
DA 61,400 68,700 68,500 69,100
cir 63,100 65.900 66,100 65,900
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The rather small differences of up to a few thousand {or 5 per cent at most)
do not scem o be much cause for concern, especially in view of the reasons
mentioned above to expect small differences. Within Metals & Engineering,
however, there are some quite significant differences in the classifications by
sector. First, the IDA employs two categories, “‘Precision Toolmaking™ and
“Healthcare Products”, which are not part of the NACE system. For the
purpose of this paper, unless stated otherwise, these are included respectively
under Mechanical Engineering and Instrument Engineering, which is where
most (but perhaps not all} of the products concerned belong in the NACE
system. When this is done, Mechanical and Instrument Enginecering have
quite similar total employment in the CIP and IDA surveys.

A more serious discrepancy concerns Office & Data Processing Machinery
and Electrical Engineering. In 1982, {for example, the sum of employment in
these two sectors was 22,200 in the IDA survey and almost identical at 21,900
inthe CIP. Butthe IDA recorded 9,600 in Office & Data Processing Machinery
compared with only 5,300 in the CIP, while the IDA recorded only 12,600 in
Electrical Engineering compared with 16,600 in the CIP. Our firm impression
is that the IDA data include rather too many companies in Office & Data
Processing Machinery at the expense of Electrical Engineering, 1o judge from
information on individual companies in IIRS (1982). In the one place in this
paper where this discrepancy could be most seriously misleading, i.e., in Table
5.4, the IDA data on indigenons employment in Office & Data Processing
Machinery were adjusted downwards to make allowance for this. Two new
esumates were calculated (a) by removing three relatively large Irish
companies which do notappear to belong to this sector, and (b} by taking the
CIP figure as the correct total for the sector, multiplied by the proportion of
indigenous employment in the whole sector according to the 1DA data, o give
an estimate of indigenous employment. This accounts for the estimated
“range” shown in Table 5.4 in indigenous Office & Data Processing
Machinery.




Appendix 3

INTERNATIONAL INDICATORS OF STRUCTURE, COMPETITION
AND GROWTH IN ENGINEERING INDUSTRIES

This appendix presenis the detailed data referred to in Chaprer 8 and given
in summary form in Table 8.2. First, as an indicator of the relative imporance
of economies of scale in the different indusiries, there are data on the
percentage of each industry’s employment (at the NACE 3 digit level) which1s
in large enterprises with over 500 workers in the major EEC countries. In
calculating these percentages, enterprises with less than 20 employees are
excluded from each indusury’s total employment, which means that the
percentages are a little too high, but the relative position of each industry
should be scarcely affecied. The percentages are calculaied for Germany,
France, the UK and ltaly combined wherever the dawa are available for all four
countries {in praciice, in just over half of the industries). But unavailability of
data on some industries in some countries means that in a minority of
industries the figures represent the situation in three of the four major EEC
countries, and in a few cases in just two of these countries. The data are shown
in rank order in Table A.3.1, together with the decile ranking used in Table
8.2

Table A.3.1: Percentage of Each Industry’s Employment in Enterprises with over 500 Workers in the Four
Major EEC Countries, 1981

NACE Percerdage

Code Industry Over 500  Decile
351 Motor Vehicles and Engines 99.2 1
364 Acrospace Equipment 92 1
221 Iron and Stedl 91.6 |
330 Oflice and Data Processing Machinery 87.9 2
362 Railway and Tramway Rolling-Swck 82.7 2
361 Shipbuilding 30.2 2
346 Domestic Electrical Appliances 79.3 2
344 Teleconununications Equipment 78.9 3
341 Insulated Wires and Cables 74.5 3
3453 Ractio, TV, Eleaironic Recording Equipiment 757 3
222 Steel Tubes 73.2 3
342 Electric Motors, Generaors, Transfonmers 75 4
353 Motor Vehicle Paris and Accessories 71 4
294 Non-Ferrous Metals 70 4
363 Cycles and Motorcycles 68.9 4
326 Gears, Transmission Equipment 67.7 5
343 Elcarical Industrial Equipment 58.2 3

{continued)

181
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Table A.3.1:

(continued)

NACE Percentage

Code Industry Ouer 500  Decile
323 Textile Machinery, Sewing Machines 58 3
321 Agricultural Machinery 56.7 5
325 Mining, Coustruction, Handling Equipment 55.4 6
328 Other Machinery and Equipment 54.5 6
373 Optical Instruients, Photographic Equipment 51.5 6
347 Lamps and Lighting Equipment 46.7 7
315 Boilers, Tanks, Sheet Mewal Containers 46.6 7
i Foundrics 15.6 7
327 Wood, Paper, ete., Machinery 14.5 7
324 Fuod, Chemical, Process Machinery 39.7 )
223 Exvruded, Rolled Steel 37.7 8
374 Clocks and Warclies 37 8
322 Metal-Working Machine-Tools 36.1 8
352 Vehicle Bodies and Trailers 34.7 9
371 Measuring, Precision Instruments 33.9 9
316 Tools, Finished Metal Goods 33 9
314 Structural Metal Products 27.6 9
372 Medical Instruments and Equipment 23.2 10
312 Forging, Pressing and Suunping 22.4 10
313 Sccondary Transformation, Treatment ol Ml 19.4 10

Source: Derived from Eurostat, 1981, Structure and Activity of Industry, Data by Size of Enterprises, Theme 4,
Series C.

The other data on scale or firm size referred to in Chapter 8 are US figures on
8 firm concentraton ratios (the percentage of an industry’s shipments, 1.¢.,
sales, accounted for by the top 8 firms) and average employment in the top 8
firms. These ligures are given in Table A.3.2, listing industries at the 4 digit
Jevel of the American industrial classification system, which is different to
NACE. In the text in Chapter 8 and in Appendix 4, reference is also
occasionally made to concentration ratios in industries at the more dis-
aggregated 5 digit level, butin view of the very large number of industries at
this level, these data are not presented here; they are available from the same
source as Table A.3.2.
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Table A.3.2: Eight-Firm Concentration Ralios and Average Emplayment in the Top & Firms in Engineering
Industries in the USA

Average
Industry Concentration Employmnent
Code Inddustry Rativ in fopy & Firms

PRIMARY METAL INDUSTRIES
3312 Blast Furnaces and Steel Mills 69 36,450
3313 Electrometallurgical Products 34 930
3315 Sweel Wire and Related Products 32 1,190
3316 Cold Finishing of Steel Shapes 54 1,110
3317 Steel Pipe and Tubes 39 1,210
3321 Gray Iron Foundries 44 6,040
3322 Malleable 1ron Foundries 72 1,460
3324 Sweel Investment Foundries 66 §60
3325 Steel Foundries n.e.c. 38 2,560
3331 Privnary Copper 100 1,640
3332 Privary Lead 100 620
3333 Primary Zinc 100 570
3334 Primary Aluinintun 93 3,220
3339 Primary Nonferrous Mewls n.e.c, 76 790
3341 Secondury Nonlerrous Meals 36 §00
3351 Copper Rolling and Drawing 63 2.200
3353 Aluninium Sheet, Plate and Foil 88 3,330
3354 Altninium Extruded Producs 54 1,600
3355 Aluminivwim Rolling and Drawing n.e.c. 95 530
3356 Nonferrous Rolling and Drawing n.e.c. 57 8§80
3357 Nonierrous Wiredrawing, Insulaing 54 3,470
3361 Aluminium Foundries 29 1,280
3362 Brass, Bronze, Copper Foundries 23 290
3369 Nonderrous Foundries n.e.c 29 550
3398 Meral Hean Treating 32 310
3399 Primary Metal Producis nue.c. 36 270
FABRICATED METAL PRODUCTS

2401 Metal Cans 74 5,020
3412 Metal Barrels, Drams, Pails 47 630
3421 Cutlery 635 1,050
3423 Hand and Edge Tools noe.c. 33 1,770
3425 Haundsiows and Saw Blades 64 G610
3429 Hardware e, 45 4,560
3431 Metal Sanitary Ware 68 650
3432 Plumbing Fiuings und Brass Gouds 49 1,000
3433 Heating Equipias (non-cleciric) 26 650
3441 Fabricited Structural Meral 15 1,510
3442 Mol Doors, Sash and Trim 15 1,130
3443 Fabricaed Platework, Boiler Shops 32 3.630
3444 Sheet Maabwork 17 650

{continued)
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Table A3.2:
(continued)

Average
Industry Concentration Employment
Cotle Industry Ratio in Tofr & Firms
3446 Architectural Melwork 26 310
3448 Prefabricmed Meial Buildings 34 700
3449 Miscelluneous Metalwork 435 750
3451 Screw Machine Products ] 400
3452 Bolts, Nus, Rivets and Washers 23 1,810
3462 Iron and Sieel Forgings 34 1,480
3463 Nonlerrous Forgings 85 510
3465 Automotive Stampings 70 10.330
3466 Crowns and Closures 73 640
3469 Mctal Stnmpings e 16 1,530
3471 Plating and Polishing 12 470
3479 Metal Couting and Allied Services 32 400
3482 Soall Arms Ammunition 97 1.260
3483 Ammuniton, excluding Small Arms 71 1,701
3484 Small Arins 78 1.620
3489 Ordnunce and Accessorics n.e.c. 72 2,360
3493 Steel Springs, except Wire 59 560
3404 Valves and Pipe Fittings 21 2,740
3495 Wire Springs 41 920
3496 Miscellaneous Fabricated Wire Products 16 330
3497 Metal Foil and Leal 66 680
3498 Fabricated Pipe and Finings 29 720
3499 Fabricawd Maal Products n.c.c. 18 840

MACHINERY

3311 Turbines, Genersttor Sets 57 4 870
3519 Internal Combustion Engines n.e.c. 70 6,550
3523 Farmy Machinery and Equipiment Gt 7,520
3524 Lawn and Garden Equipment 51 1,040
3531 Construction Machinery 39 4,400
3532 Mining Machinery 50 1,959
3533 Qillicld Machinery 45 3,160
3534 Elevators and Moving Suineays 68 $00
3535 Conveyors and Conveying Equipiment 30 980
3536 Hoists, Cranes and Monorails 30 580
3537 Industrial Trucks and Tractors 61 1,530
3541 Machine-Tools, Mawal-Curnting 35 2,450
3542 Machine-Tools, Metal-Forming 32 930
3544 Special Dies, Tools and Jigs 10 $60
3545 Machine-Tool Accessories 31 1,740
3546 Power Driven Handrools 70 2,220
3547 Rolling Mill Machinery 77 690

{cominued)
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Tuble A.3.2:
(vontinued)

Average
Industry Concend ralion Employmnent
Code Industry Rativ in fop 8 Firms

3549 Metalworking Machinery n.e.c. 4 500
3551 Fuod Products Machinery 1,060
3552 Textile Machinery 35 1,140
35538 Woodworking Machinery 16 400
3554 Paper Industries Machinery 32 1,010
3355 Printing Trades Machinery 50 1.500
3559 Special Industry Machinery ne.c 20 1,630
3561 Pumps und Pumping Equipment 29 2,040
3562 Batll und Roller Bearings 71 4,410
3363 Alr and Gas Compressors 64 2,410
3564 Blowers and Fans 28 750
3565 Indusirial Putterns 14 110
3566 Speed Changers, Drives and Gears 42 1,410
3567 Industrial Furnices and Ovens 39 640
3568 Power Transmission Equipiment noe.c 1.620
3569 General Industrial Machinery noe.w. 16 950
3573 Elcctronic Cotnputing Equipinent 10,600
3574 Calculating, Accounting Machines 1,690
3576 Scales und Balances, excl. Laboratory 520
3579 Office Machines, Typewriters, vic 3,570
3581 Awomatic Merchandising Machines 650
3532 Commnerdal Laundry Equipment 340
3385 Relvigeration, Heating Equipmen / 7.050
3586 Measuring and Dispensing Purips 650
3589 Service Indusory Machinery nec 21 700
3592 Carburcuors, Pistons, Rings, e, 7 2,900
3599 Machinery, except Elearical n.e.c, 520

ELECTRIC EQUIPMENT
Transformers 3.590
Switchgear, Switchboard Apparatus 5.060
Mowers and Generators 5,900
Industriad Conirols : 3.350
Welding Apparaus, Elecric 1,210
Carbon and Graphite Products 1,200
Elcceric Industrial Apparatus n.e.c, 810
Houschold Cuuking Equiptment 2,130
Houschold Refrigerutors, Freezaers 4,330
Houschold Laundry Equipment 2,020
Electric Housewares and Fang 3,100
Houschold Vacuum Cleaners 1,230
Sewing Machines 930
{rontinued}
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Tuble A3.2:
{comtinued)
Auverage
Industry Concentration Employment
Code Trddustry Ratio i Top 8 Firms
36390 Houscehold Applinces noe.c 83 1,660
3641 Eleciric Lumps 95 3,310
3643 Currem-Carrving Wiring Devices 38 2,110
3644 Noncurrent-Carrving Wiring Devices 39 1,200
3645 Rusidential Lighting Fixtures 33 8§90
3546 Comnnercial Lighting Fixtures 46 730
3647 Vehicular Lighting Equipmient 86 1,440
3648 Lighting Equipanent n.e.e. 39 550
3651 Radio and TV Receivers 65 4.700
3652 Records, Pre-recorded Tape 62 L460
3661 Telephone and Telegraph Apparamus a0 13,960
3662 Radio and TV Conununication Equipiient 33 13,160
3671 Electronic Tubes, Receiving Tvpe 78 3.510
3674 Semiconductors, Related Devices 62 §.100
3675 Elecironic Capacitors 62 2,110
3676 Electronic Resistors 63 1.580
3677 Elcctronic Coils and Transforuers 30 600
3678 Elecironic Connccrors 635 1.900
3679 Electronic Componeiis n.e.c, 36 3.160
3641 Storage Batieries 84 2,330
3692 Privmany Batteries, Dy and Wet 94 1.250
3693 X-Ray Apparatus and Tubes 51 1.650
3694 Engine Electrical Equipment 75 5.070
3699 Electrical Equipment nee.c. 33 760
FRANSPORTATION EQUIPMENT
3711 Motor Vehicles and Car Bodics 99 41,360
3713 Truck and Bus Bodics 10 1.270
3714 Muotor Vehicle Parts, Accessorics 70 32,230
3715 Truck Trailers 56 1,710
3716 Motor Homes 58 1.270
3721 Aircrali §1 20.350
3724 Arrcrali Engines and Engine Pirrs 86 10.740
3728 Adrcraft Equipment ne.c. 56 6.130
3731 Ship Building and Repairing 58 15410
3732 Buut Building and Repairing 14 300
3743 Railroud Equiprient 65 4.240
3751 Motoreycles, Bicycles and Parts 51 1,460
8761 Cuided Missiles, Space Vehidles 04 10,850
3764 Space Propulsion Units and Pans 93 2170
37069 Spice Vehicle Equipment i, 86 730
3792 Travel Trailers and Campers 44 1,200

(eomtinued)
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Table A.3.2:

(continued)

Average
Industry Concentration Emplovinent
Code Industry Rativ in Top & Firmy

3795 Tanks and Tank Compuonents 97 1.500
3799 Transportation Equipient ne.c. 46 420
INSTRUMENTS AND REIATED PRODUCTS
3822 Environmenial Controls 8l 3,710
3823 Process Control Instruments 46 2.800
3824 Fluid Meters and Counting Devices 67 1.290
3825 Instrumiems w Measure Electricity 43 3.470
3829 Measuring, Controlling Devices, ne.c. 35 1,760
3832 Opucal Instruments and Lenses 43 1,540
3841 Surgical and Medical Instruments 48 2.330
3842 Surgical Appliances and Supplies 49 2,360
3843 Dental Eguipiment and Supplics 46 800
3851 Ophthalimic Goods 36 1,970
3861 Photographic Equipment and Supphies $6 10,650
3873 Watches, Clocks und Winchaases 66 2,150

Note: I calculating these dana, a “company ™ is defined as the total of the individual esiablishments under
one orenership within one indusiry. Consequently, parts of the same large company can appear in
several indusiries il it has diversified activities.

Souree: Derived from US Census of Manufactures, 1977, Concentration Ratios in Manufacturing.

The data on skills referred to in Chapter 8 are from the UK and they are
classified according to the NACE system. They show the percentage of cach
industry’s employment in the UK accounted for by white-collar occupations
(Managerial, Administrative, Technical and Clerical), and by crafuworkers.
These data are shown in Table A.3.3, together with the decile ranking order
used in Table 8.2,

Table A.3.3: Percentage of Each fndustyy's Employment Accaunted for by Skilled Workers, UK 1983

White Collar
NACE Employinent Craftworkers
Code Industry Percentage  Decile  Percentage  Decile

22 METALS
221 Tron and Sweel 27 7 14.3 5
222 Steed Tubes 25.2 8 12.8 ]
223 Extruded, Rolled Sieet 23.5 9 9.7 $
224 Neon-Ferrous Metals 24.9 8 12.7 7

(continued)
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Table A3.3:

(vontinued)
White Collar

NACE Employment Craflworkers
Corle Industry Percentage  Decile Percentage  Decile

31 METAL ARTICLES
311 Foundries n.a. — n.it. —
312 Forgings, Stampings 20.9 10 14.9 5
313 Secondary Mctal Processing 25.7 5 11.9 8
314 Structural Metal 338 5 12.8 6
315 Builers, Tanks, cte. . — i —
316 Tools, Hardware, etc. 24.6 16.7 4
319 Other Metal Ardcles .. — n.a. -

32 MECHANICAL ENGINEERING
321 Agricultural Machinery 33.1 5 13.9 6
322 Machine Tools 30.6 3 34.7 1
323 Textile Machinery 30.5 6 34.2 1
324 Process Machinery 43.7 2 30.7 2
325 Mining, Construction Machinery 37.8 4 29.7 2
326 Transmission Equipiment 28.3 6 20.1 3
327 Wood, Paper, cc., Machinery 43.4 3 30.3 2
328 Other Machinery 35.1 4 24.4 3
330 OFFICE & DATA PROCESSING

MACHINERY 69.7 I 4.0 10

34 ELECTRICAL ENGINEERING
341 Insulated Wires, Cables 32.3 5 8.7 9
342 Elcciric Motors, Generators 37.7 4 19.2 4
343 Elcciric Industrind Equipmen 3.1 3 10.7 8
344 Teleconnnunications Equipment 19.7 1 8.2 9
345 Radio, TV, wic. 42.3 3 6.3 10
346 Elearrical Appliances 253 8§ 6.7 10
347 Lanmips, Lighting 27.4 7 7.9 9

35 MOTOR VEHICLES
331 Vehicles, Engines 21.9 10 16.5 4
352 Viehicle Bodics, Trailers 17.8 10 15.6 3
3535 Vehicle Pars 26.1 7 14.4 5

36 OTHER TRANSPORT
361 Shipbuilding 1L.a. — n.a. —
362 Railway Equipiment 20 10 47.7 1
363 Cycles, Motoreveles 24.9 9 G.4 10
364 Acrospace 48.3 2 28.6 3
365 Prams, Carts, ctc. n.a — n.i. —

(continued)
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Table A.3.3:

{vominued)

IWhite Coltar
NACE Ewmployment Crafiwerkers
Code [ndustry Percentage  Decile  Percentage  Decile
37 INSTRUMENT ENGINEERING

371 Muasuring, Precision Instruments 539 1 12.4 7
379 Medical Insousnents 38.7 3 20.1 3
373 Optical, Phiotographic 48.9 2 12.1 7
374 Clocks, Waiches 28.9 ] 10.3 8

Seurce: Engineering Industry Treaining Board. Published in UK Annuel Abstract of Statistics 1956, HMSO.

The data on R & D inwensity referred 1o in Chapter 8 have already been
shown inTable 3.5 in the text. However, these daa are not classified according
to the NACE system and so they had to be matched up with the NACE
categories as far as possible. This matching is shown in Table A.3.4. The decile
ranking orderas used in Chapter 8 is also shown and, as can be seen, this has to
be a rather imprecise exercise since the grouping rogether of the NACE
industrics does not allow them o be divided up into 10 groups of equal size.
The objective in assigning the decile ranking orders was to have, as far as
possible, about three or four NACE industries in cach decile,

Table A3.4: US R & D tatensity and Correspronding NACE Iidustries

USR&D
s as percent Corresponding
Industry of Sales NACE Codes Decile
Adrcraft and Missiles 12.3 364 1
Oflfice, Computing Machinery 11.7 330 |
Communication Equipment 7.7 344 1
Electrontic Components 6.6
Opticat, Medical and Photographic
Instruments 6.2 379,373 2
Scictihic Instrunens 5.8 371 2
Other Electrical Equipment 5.3 341-348 dcss 344, 345 3
Motor Vehicles 3.3 351-353 1
Other Machinery 2.1 321-328 516
Other Transport Equipuient 1.4 361, 362, 303, 365 7
Radio and TV 1.1 345
Fabricated Ml Products 1.1 3i12-319 §/9
Non-Ferrous Metals 0.9 294
Ferrous Metls 0.5 221-223, 311 10

Source: US R & D data from Freeman (1982}, Table 1.3:.
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A somewhatsimilar difficulty in matching up different classification systems
arises with the data on developing countries’ shares of export markets and
international growth rates of exporis referred to in Chapter 8. For both of these
data sets are wrade swatistics, classified according to the SITC system. The
objective here was to match SITC categories with NACE categories, as far as
possible, so that the trends in the SITC categories concerned would be
rcasonably representative of the situation for the corresponding NACE
category industries discussed in Chapter 8. This matching was done as
[ollows:

NACE Code SITC Code NACE Code SITC Code
291 671,672,674 349 716,771, 772
229 678 3438 7781
293 673,675,677 344 764, 774
224 68 345 761, 762, 763, 776
311 679 346 775
312 n.d. 347 7782,8124
313 693, 694 348 n.a.
314 676, 691 351 781, 782, 783
315 711, 6921 352 7785, 784, 786
316 6924, 695, 696, 697, §121; 353

82191 361 793
319 n.a. 362 791
321 721,722 363 785
3929 786, 737, 7281 364 792
323 7243, 7244, 7245, 72469 365 n.a.
3924 727, 72842, 74522 371 873,874
325 723, 7283, 744 372 872
296 7491, 7493 373 871, 881, 884
327 725,726 374 885
328 712,718,714, 74132, 7414,

7415, 742, 743, 7492
330 751,752, 759
341 7731

Based on these corresponding SITC categories, the data on developing
countries’ share of all market economies’ exports and growth rates of market
economies’ exports are as shown in Table A.3.5.
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Table A.8.5: Developing Countries’ Export Shares, 1983, and Growth Rates of World Exports, 1976-83

Developing Countries' Growth of World
NACE Share of Exports Exports
Code fnddustry Percemtage  Decile  Percentage  Decile
22 METALS
291 Iron and Steel 14,1 2 43.4 8
9292 Steel Tubwes 7.9 5 35.1 9
993 Extruded, Rolled Steel 10.1 4 28.3 9
294 Noun-Ferrous Mettls 28.0 1 §2.1 4
31 METAL ARTICLES
311 Foundries 3.3 8 —-29.4 10
312 Forgings, Stampings Ik - na. —
313 Secondury Metal Processing 10.9 3 451 7
314 Suructural Metal 8.3 4 59.8 i
3135 Botlers, Tanks, cte. 2.4 10 91.7 3
316 Touls, Hardware, cte. 1.9 2 76.4 5
319 Other Metal Articles n.i. — n.a. —
32 MECHANICAL ENGINEERING
321 Agricultural Machinery 2.7 9 21.2 9
3922 Mauchine Tools 2.9 9 13.5 8
323 Texuile Machinery 3.7 7 69.5 6
324 Process Machinery 2.1 10 -16.4 10
325 Mining, Construction Machinery 3.6 § 40 8
326 Transmission Equipmient 5.4 6 53.5 7
327 Woaod, Paper, cic., Machinery 1.9 10 76.1 ]
328 Other Machinery 5.4 6 96.2 3
330 OFFICE AND DATA
PROCESSING MACHINERY 6.8 6 264.3 i
34 ELECTRICAL ENGINEERING
341 Insubared Wires, Cables 7.3 5 97.2 3
342 Electric Mowrs, Generaors 10.9 3 100.5 3
343 Elecrric Industrial Equipment 10.8 1 119.8 2
344 Telecommunications Equipiment 12.2 2 101.2 2
345 Radio, TV, cic. 25.2 | 138.1 1
346 Elecwrical Apphances 13 2 78.7 3
347 Lamps, Lighiing 10 4 78.5 5
35 MOTOR VEHICLES
351 Vehicles, Engines 1.8 10 88.3 4
352 Vehicle Bodies, Tradlers . s
353 Vehicle Pares ‘ 24 o 30.8 l

{continued)
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Table A.3.5:
(continued)
Devetoping Countries' Growth of World
NACE Share of Exports Exports
Code Industry Percentage  Decile  Percentage  Decile
36 OTHER TRANSPORT
361 Shipbuilding 11.4 3 1.7 10
362 Railway Equipiment 3.8 7 32.1 9
3563 Cycles, Motoreyeles 3.8 7 75.5 6
364 Acrospace 34 5 151.5 !
363 Prans, Carts, cte. n.a. — n.a, -
37 INSTRUMENT ENGINEERING
371 Measuring, Precision Instruments 3.3 8§ 129.7 2
372 Medical Instrumets 4.1 G 140.5 I
373 Optical, Photographic 7.8 5 58.3 7
374 Clocks, Watches 31.5 \ 75.6 6
Notes: Colunn | shows the percentage of expeorts froin all market cconomices accounted lor by developing
marker cconomies in 1983, Coluinn 3 shows the percemage increase in exponts of all marker
economies in the peried 1976-83, measured in curremt dollar prices. The decile ranking order for
these growth rates starts with the fastes: growing at number | and proceeds w the slowest growing m
number 10,
Sonrce: Dervived from United Nativns, International Trade Statistics Yearbook 1983,




Appendix 4
SUITABLE INDUSTRILS FOR IRISH INDIGENOQUS DEVELOPMENT

This appendix briefly considers the suitability of the individual indusuries as
potential 1arget seciors for Irish indigenous development. In doing so it
follows the NACE (3 digit level) classilication system and draws on the
information in Appendix 3.

Production and Preliminary Processing of Metals (NACE 22)

Production of Iron and Steel (NACFE 221)

This ts mostly a very large-scale indusiry, as seen in the casc of the EEC in
Table A.3.1 while the main corresponding US industry, Blast Furnaces and
Steel Mills, is 69 per cent concentrated in 8 firms with average employment ol
over 30,000 cach. Japancese blast lurnaces and mills and some in the N1Cs are
even bigger (Magaziner and Hout, 1980, pp. 14-16). Thus there are major
entry barriers arising [rom economies of scale and capital costs. Since some
large NICs have nevertheless overcome these barriers with the aid of
protection, and demand growth has been slow, there has been chronic excess
capacity and widespread low or negative profitability. For the most part, this is
not an auractive or feasible industry for Irish indigenous development.

There are excepuions 1o the general picture which are smaller in scale,
including mini-mills such as Irish Steel which reprocess scrap, but these still
lace poor marker conditions. And makers ol more specialised products, such
as stainless steel or hardened steels for high-speed 100ls or bearings, are also
smaller (and generally more profitable) than the mainstream companies, but
these indusirial segments are quite highly concentrated oroligopolistic as well
as being capital-intensive.?? So they would probably be costly 1o enter, both in
terms ol capital costs and likely initial losses while building up an adequarte
market share.

Steel Tubes (NACFE 222)

Thestory here appears to be broadly similar. Butitis worth noting that sieel
pipes and tubes are produced both in large vertically imegrated steelworks and
in smaller more specialised establishments which purchase their inpuis of
steel from elsewhere. This more specialised industry is not nearly so heavily
concentrated in large firms, with only 39 per cent of the indusory in the USA
being concentrated inthe op 8 firms which ¢em ploy an average of 1,210 each,
This type of activity should be easier 1o enter, but then the same applies 10
39. lan Rodger, “Stainless Steel Recovers its Shine™, Financial Times, 22/6/84.

BDavid Brown, "Success Brings Problems for Swedish Sieel™, FF, 21/8/84.
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developing countries and demand growth has been slow so that competitive
conditions are probably quite intense. One delensible specialised niche,
however, is in supplying reladvely small baiches of pipe or tube made or cut o
order lor a fragmented customer base. One of the larger Irish companies does
this in what is essendally a local market-oriented activity with a degree of
natural protection against distant competitors (Telesis, 1982, p. 109).

Extruded, Drawn, Cold-Rolled Sieel (NACE 223)

Enury barriers in this industry are generally not very great, but again this
means that some developing countries are becoming significant competitors,
and growth is slow. Thus, in general, ivis nor a panicularly atractive industry
for devetopment by Irish lirms, although there may be some possibilities
which would be worth investigation.

Non-ferrous Metals (NACE 224)

The non-ferrous metal industries are generally much smaller in scale than
iron and steel but they are nevertheless mosiy highly concenrrated or
oligopolistic in structure. In the USA the top 8 firms account for over 90 per
cent of sales in primary copper, lead, zinc and aluminium, although the
average employment size of the 1op 8 companies ranges from only 570 in zinc
1o 3,200 it aluminium. These indusiries are also capital-intensive, so they
would probably be costly to enter, both in terms of capital costs and |1Lle
iniual losses while btuldmg up an adequate market share. In dddlllon
developing countries which possess the relevant natural resources are
particularly strong in these industries, and in some metals there is liude
production outside the countries with the resources. For these reasons, the
‘primary production stages, at least, look unauractive despite the fact that
growth is relatively strong. But concentration ratios are substantially lower in
some sccondary activities such as reprocessing or alloving of meals,
aluminium extruded products, and electronic wires and cables. There mighi
be some minor opportuniues here.

Manufacture of Metal Articles (NACE 31)

Foundries (NACFE 311)

Foundries, which produce metal castings, are an important part of the
industrial infrastructure for engineering, as sub-suppliers or sub-contraciors
(Sccroral Consultative Commiuee — Engineering, 1983, pp. 68-73). Thus it
would be a matter of some strategic importance 10 develop this indusiry
further in order o improve the environment for other industries too, For the
most part foundries are nou pariicularly large-scale or high-technology
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industries, but enury barriers arise from skills and learning cconomies and/or
logistical costs, depending on the grade or precision of castings involved.
Figure A.4.1 shows various sub-supply industries arrayed according 1o skill
levels and logistics costs. In low-grade castings (e.g., manhole or drain covers),
the high logistics costs in relation to value-added give a degree of natural
protection in the local market against distant competitors, and the relatively
low skill levels also make this industry fairly easy o develop but because it is
virtually non-traded littde development is feasible bevond meeting local
demand. In precision castings (e.g., engine or machine parts), on the other
hand, the need 1o build a considerable concentration of skills which take ume
to acquire poses an entry barrier. And since logistics costs are lower,
compantes which have acquired the skills (generally supplying local customers
initially) often become substantial exporters. The skill factor also provides a
defensible position against low-wage developing countries (Telesis, 1982, p.
Figure A.4.1: Competitive Economics of Sub-Supply Industries
SKILLS

Average Number of Years of Apprenticeship or Management
and Engineering Experience

* Structural
Steel

Low High
Low |
Micro
* Long-Run I C':i:gzi:s Plastic
PCE s | . Moulds
Logistic Cost | .
As A Percent e Electric Motors |
of Total Selsmic
- Large
Value-Added ‘Hydrau.’lic Cables .Mougds
Valuels Custom made
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. Computer , [ . Pregs
Cables I Tools
T T T T T *Non - Computer ‘
*Plastic = Low Voltage Stmxkqd Cabinetry
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Note:  Quantification ol each axis is derived from confidemial company data which cannot be
published.
Sorrce: “lelesis, (1982), Exhibit 3.48.
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54, 116). This type of indusury would be desirable for Irish firms o develop
further, and it could be feasible provided that suflicient support is made
available 1o help firms through the early years while skills and markets are
developed. Itis worth noting, too, that concentration ratios and irm size are
lowerin non-lerrous foundries than iniron and steel foundries, so non-ferrous
foundries of a competitive size should be easier to develap.

Forging, Pressing and Stamping (NACE 312)

This industry appears o be fairly similar to Foundries in most respects
discussed above, although there may be alower proportion of skilled precision
activities. Also, ecanomies of scale would probably create major entry barriers
in automouve stampings since in the USA thatindustry is highly concentrated
in large firms, and non-ferrous lorgings is also a highly concentrated industry
although the top firm’s are not large.

Secondary Transformation, Treatment and Coating of Metals (NACE 313)

In this group of industries, entry barriers due to scale, skills or technology
are generally low, Many of these activitics are sub-supply or sub-contract
industries which may depend on close conmtact with customers and
consequentdy supply only quite limited local markets. These sub-supply
industries probably cannot be developed a great deal further by Irish firms
except in meenng local demand but they may nevertheless be important o
develop as part of the infrastructure for other induswries. Other industries in
this sector which are more highly rraded internationally, such as screws, bolts,
nails, springs and chains, are vulnerable to low-wage competition from
developing countries, as Irish firms have found (Telesis, 1982, p. 95) and so
they do not seem particularly attractive.

Structural Metal Products (NACE 314)

In this industiry, 100, entry barriers arising from scale, skiils or technology
are generally low to moderate. There is quite a substantial degree of natural
protection in local markets against distant competitors, arising from logistical
costs (see the position of structural steel in Figure A.4.1) and often from a need
for on-the-spot contact with customers, e.g., in erecting the metal structures
concerned. Thus this industry is already well developed by Irish firms and,
apart from some limited scope for further import-substitution or exports 10
the UK, probably not much more can be expected here than growth in line
with domestic demand.

Boilermaking, Reservoirs, Tanks, Sheet-Metal Containers (NACE 313)
This indusiry, again, presents only relatively minor entry barriers due o
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scale, skills or technology and it tends to be sheltered by wansport costs
(Telesis, 1982, p. 109). Soitis quite well developed by Irish firms supplying the
focal market and there is probably only limited scope for further import-
substitution or exports to the UK.

Tools and Finished Metal Goods (NACE 316)

There are relatively low entry barriers here oo for the most part, excepuons
being small arms and ammunition which are highly concentrated industries in
the USA although the top lirms are of fairly moderaie size. Some of the
products in this sector, such as metal boxes orradiators are also quite sheltered
or “non-traded”” due to transport costs, so there may siill be some scope for
relatively easy import-subsutution by lrish firms. Most of the products here,
however, are internationally raded and, combined with low enwry barriers,
this can make them vulnerable o competition from low-wage developing
countries, as some Irish [irms have found in industries such as cutlery, simple
agricultural implements and fasweners, However, there might be scope here
for further development by Irish firms i awention is paid 10 product
differentiation, quality and marketing strategies, perhaps parucularly in
consumer products where these things count, e.g., houschold or garden
equipment.

Mechanical Engineering (NACE 32)

Agricultural Machinery and Tractors (NACE 321)

In this sector, taken as a whole, barriers 1o entry arising lrom scale, skills and
technology appear to be about average among engineering industries, but
there is a major divide between the larger more complex items, particularly
tractors and combine harvesters, and the rest. Both the detailed (5 digic level)
US data and Heath et al. (1975) indicate that production of wactors and
combines is highly concentrated inlarge firms and, therefore, probably out of
reach for Irish indigenous indusury. Much ol the rest of the sector, including
the relared lawnmowers and garden equipmenc indusury, appears to be more
accessible to Irish firms on grounds of scale, with skills and wechnology
presenting moderate entry barriers but also making for a delensible position
against developing countries il the barriers are overcome. Some of the larger-
scale developments to date in Irish indigenous Mechanical Engineering have
beeninthisindusury, including companies making (and sometimes exporting)
beet and vegewable harvesters, daivy equipment and  peat harvesung
machinery. But, as Telesis (1982) concluded, most companies still have an
insufflicient scale and resources 1o develop new products, adaptthem o suita
range of export markets (bevond the UK} and sell them in a range of markets.




198 THE IRISH ENCINEERING INDUSTRY

Considerable further development here may well be possible with a focused
and sustained effortto develop some firms above this threshold and, indeed,
if it cannot be done in this industry, itis diflicult to say where clse significant
development of internationally traded indigenous engineering is more
feasible.

Metal-Working Machine Tools; Tools and Equipment for Use with Machines
(NACE 322

Although even the top companies in the machine tools indusury are ofien
not very large, there are considerable entry barriers arising from skills and
learning economies and also increasingly from application of advanced
technology {despite the rather moderate R & D indicator given in Table 8.2
which really reflects alf of Mechanical Engineering). A further difficuley with
wrying to develop a machine wolindustry is that it tends to be regarded by large
countries as a key strategic sector since it influences the competitiveness of
many other industries through the elficiency and price of its products which
are important inputs for the others. Thus they are keen to foster and support
thisindustry and ithas been afocus of particular attention in Japan (Magaziner
and Hout, 1980) and more recently Korea (Financial Times survey, 9/4/86).
Furthermore although both the EEC and US data in Appendix 3 suggest that
this indusury is not very highly concentrated in large firms, the concentration
ratios for more finely defined segments (au the US 5 digit level) within the
industry are generally a good deal higher, indicating thai there are oligopolistic
industry structures which could cause greater difficulues for new entrants than
the size of firms suggests. Thus US 8-firm concentration ratios of about 60 1o
90 per cent are found in nearly all branches of the machine tool industry
defined atthislevel, with muchiess concenwrated exceptions occurring in parts
for machine wools, rebuilding of machines, machine tool accessories, and
special dies, tools and jigs.

This suggests that if there is a way for Irish firms 10 get into this industry
significandy, it could be by stariing with parts such as precision toolmaking
and/or refurbishing of machines, perhaps with the ulimate aim of somewhat
greater vertical integration, In any case, the components industries, such as
precision toolmaking, are worth developing in their own right and there has
been some progress in this among Irish firms which could be built on further.
[n this type of skilled labour-intensive industry, as in precision castings or
forgings, skill levels and the ability to produce high quality products in the
minimum ume are the key 1o success, so learning economics present initial
barricrs for new entrants but this could be overcome by supporting firms
initially while skills are being perfecied.
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Textile Machinery, Sewing Machines (NACE 323)

In texule machinery, again, skill levels and learning economies are an
important source of entry barviers (but also defensibility against developing
countries), and companies are not only of moderaie size but concentration
also secems lower than in machine tools. There may be openings here for Irish
firrns, given focused inital support in the early years, and a way in might be
found by starung with components and/or refurbishing of machines, and then
progressing to greater vertical integration.

Sewing machines is a highly concentrated industry with relatively mature
products in which scale and length of production runs are imporiant faciors
which would tend to suitlarge established producers or large NICs more than
Ireland.

Machinery for the Food, Chemical and Related Industries (NACE 324)

In this group of industries, which mainly produce process plant and
machinery, scale is generally low to moderate, while high levels of skills, both
manual and white-collar (presumably because of a good deal of design work),
indicate signilicant entry barriers arising from learning economies. Itis worth
noting too thatthere are high 8-firm concentration ratios ol over 60 per centin
the USA in a few segments (at the 5 digic level), including dairy products
machinery, chemical machinery and rubber-working machinery.

For the most part, these would be desirable industries [or Trish firms to
develop, with scale ai least presenting relatively minor difficulties. The main
barriers are in the development of specialised skills, which wkes time and can
meanimnal losses, and in auaining asignificanushare of often quite specialised
or customised markets 10 keep per-unit design and production costs
competitive. Again, a phased type of enuy/development strategy may be
possible here starting, for example, with design of a specialised process plant
and moving on to production ol an increasing proportion of the modules of
the plant, and then widening the range of types of plants, or some variation on
these steps.

Machinery for Mining, Iron and Steel Industry, Foundries, Construction; Mechanical
Handling Equipment (NACE 325)

In this group ol induswries, as in most of Mechanical Engineering, a
relatively high level of skills, espectally manual skills, is required so that there
are enury barriers due 10 learning economies, while barviers to entry dueto a
large scale are, in some cases at least, less significant. Within the group,
however, there are some industries which are dominated by a small number of
large firms while some others are also highly concentrated although in smaller
firms. These industries, for the most part, would be less suitable for Irish
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indigenous development whercas the others might be more readily
undertaken. Thus in the USA, construction machinery is almost 60 per cent
concentrated in 8 firms employing over 9,000 people each. Mining machinery
is less concentrated and the wop 8 lirms employ only about 2,000 people cach,
but individual segments within the indusiry (at the 5 digit level) are
oligopolistic with 8-firm concentration ratios in the range 62 1o 81 per cent.
And rolling-mill machinery is even more highly concentrated although the top
firms are smaller. By comparison, foundry machinery and equipment and —
even more so — mechanical handling cquipmen, particularly conveying
equipment, hoists, cranes and monorails, are more fragmented and small-
scale and could be quite suitable lor Irish firms.

Transmission Equipment for Motive Power (NACE 326)

In this sector alarge scale orlong runs of production are generally important
in ball and roller bearings, as seen in the US datain Appendix 3 and in data on
other countries in Magaziner and Hout {1980, p. 12), and this indusury is also
capial-intensive. Telesis (1982, p. 121) also point out that the scale and market
share necessary lor competitive production of bearings presents very high
entry barriers for [rish firms. But gears and other cransmission equipment are
smaller scale and more fragmented industries which could be suitable for Irish
firms, again subject to the problem of overcoming barriers arising from skill
levels and learning economies, Custom made gears is rather similar in skil!
levels to precision castings, for example (see Figure A.4.1) and it could be
comparably suitable as a potential growth industry for Irish firms which would
be defensible against low-wage competition.

Other Machinery for Use in Specific Industries (NACE 327)

[n this group ofindustries, as in most of Mechanical Enginecering, skill levels
and learning economies would again present significant enury barriers, which
might possibly be overcome with sustained support. Even the wop firms are
generally notverylarge, however, although in some cases there is a high degree
of concentration, which probably presents an aspiring entrant with the
auendant problem of having 10 gain a substantial market share to be
competitive. Very high 8-firm concentration ratios (in excess of 80 per cent) are
found in the USA in home woodworking machinery (but not other
woodworking machines) and in several types of printing machinery. Telesis
(1982, pp. 61,62, 143) also make the point that forindustrial machinery sold in
retatively small quantities, where cach customer purchases infrequently, the
performance and operation costs of cach new product generation generally
sells the product, rather than a low selling price. This puts a premium on
strong innovation and technological capabilities in such industries, which
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would create further entry barriers lor newcomers unless, perhaps, licensed
technology can be acquired from a firm not aiming to compete in the same
markets. Industries referred o by Telesis as wypical of this sort include paper
machinery, which is in this sector (as well as steel rolling mills and jet aircraft
which are in other sectors). Nevertheless it might be worth examining some
industries in this sector as potendal arcas for Ivish development.

Other Machinery and Equipment (NACE 328)

This is quite a diverse group of industries which, faken as a whole, seem
fairly typical of Mechanical Engineering, with relatively high skill levels but
relatively moderate scale and limited penewration by low-wage countries. One
industry among the group which seems least attractive for Irish firms on
grounds of high concenuration in large fivms is internal combustion engines,
while to a lesser extent the same is true of compressors, and part ol air-
conditioning and refrigeration equipment. Among the other industries in the
group, however, there appear 1o be some that would be worth examining as
potentially suitable for Irish firms,

Office and Data Processing Machinery (NACE 330)

Office & Data Processing Machinery, based on rapidly developing
technology, has been the lastest growing engineering indusury for some time
and continuing fairly rapid growth is gencrally expected. 1I for no other
reason, this makes ita very autractive industry to develop, but from the pointof
view ol Irish firms there are unfortunately major obstacles o significant
involvement. Concentration in large firms, very high levels of specialised
white-collar skills, very high R & D intensity, and often special government
support in large countries combineto create exceptional enury barriers for new
or small firms in a small peripheral counury such as Iveland, at least as regards
the principal types ol products.

Leaving aside computing equipment for the momeng, the more technologi-
cally mature products such as typewriters, copiers and other office machines
are very highly concentrated in large firms. The same is rue of calculators,
although the top firms are not quite so large, and a lurther competitive
difficulty here is successful penetration by NICs as the technology has
maiured. In compuiers, the level of concentration in large firms, large R & D
costs and high levels of specialised white-collar skills presentan intimidating
combination ol entry barriers. As a Natonal Board [or Science and
Technology (1983) discussion document concludes, the best chance for lrish
indigenous development is likely 10 be in more specialised niches, involving
specialised  applications of the major advanced technologies developed
elsewhere atgreat expense, or the combination of high-technology productsin
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new systems with specialised applications (see also O’Brien, 1985). Specificaily
the NBST pointed o specialised small business computing systems and
specialised terminals as areas offering suitable opportunities.

Electrical Engineering (NACE 34)

Insulated Wires and Cables (NACE 341)

This industry is one of the more highly concentrated in large-scale firms,
suggesting that there are significant entry barriers due to scale, with only
moderate levels of white-collar skills, mature wechnology and relatively low
manual skills. It appears to be one in which large NICs could make greater
progress. There would be litde here 1o recommend it as being of particular
interest for Irish firms but for the fact that there is an existing large company in
the industry which was originally foreign-owned but has recently been taken
over by Irish owners, This company, which makes some other products as
well, exports cables successfully to Britain, partly aided by a degree of
protection against non-UK competition because of differences in specifica-
gons and standards (Telesis, 1982, p. 100). Given the scarcity of Irish
involvementin large firms, it would be worth considering whether a company
of such a size {(emploving over 1,000), and with a relatively successful record
could be built on further, and what sorc ol incentives or assistance would be
neceded to do so.

Electric Motors, Generators, Transformers, Switches, etc. (NACE 342)

The industries in this group are again rather highly concentrated in large-
scale Nirms, with moderate skill levels. This is a combination which, for the
most part, suggests signilicant encry barriers arising from economies of scale
and potential development by large NICs, and indeed the developing
countries are relatively strong in this sector. There may, of course, be some
scope here for development by Irish firms in smaller-scale specialised
products, but far the most part it does not look particularly promising.

Industrial Electrical Equipment; Baiteries and Accurmulators (NACE 343)

The production of bateries is a very highly concentrated industry, in firms
of a fairly large size, or very large by present Irish standards. This makes it
unatiractive as an arvea for development by Irish firms. Among the other
industries here, however, there may be afew fairly suitable products where the
demands of scale are not 1oo great; a relatively high level of white coilar skills
and perhaps R & D intensity seem to be fairly signilicant sources of entry
barriers, however, which would need o be considered.
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Telecommunications Equipment, Electrical and Electronic Measuring Equipment,
Electro-Medical Equipment (NACE 344)

These are advanced technology industries, greatly affecied by rapid
developments in electronic technology, so that there are generally high levels
of R & D intensity and specialised white-collar skills. The major products in
welecommunications equipment are also highly concentrated in large finms,
and there is often “hidden” protection in the form of public procurement
policies favouring domestic manulacturers. A few fairly sizeable Ivish firms
have alrcady emerged in this industry, in lact, inidally on the basis ol contracts
from P & T/Telecom Eireann, and this is a process which might be repeated.
The NBST (1983) suggests that there may be some suitable niches for Ivish
firms here, e.g., in subscriber add-on equipment, or in specialised security
systems and equipment, subject to building up the necessary expertise which
might require concentrated progranumes with miuaal siate support. Electro-.
Medical Equipmentis generally somewhat more fragmented in smaller-scale
firms and may also offer some speaalised niche opportunites if a
concentration of relevant expertise can be developed.

Radio and TV Recewers, Sound Reproducing and Recording Equipmment, Electronic
Equipment (except computers), Records and Tupes (NACE 345)

The consumer elecironics industiries here are mostly more technologically
mature and a good deal less R & D intensive than much of the vest of
clecwronics, so technological enury barriers are not great. But they are highly
concentrated in firms of quite asubstanual size. Furthermore, since alow fevel
of labour skills is required, and licensed technology has been available lor
some tme, developing countries have moved strongly into these indus-
tries. For these reasons, consumer electronics seems largely unauractive for
Irish firms. The NBST {1983} rcached a similar conclusion on consumer
clectronics.

Domestic-Type Electrical Appliances (NACE 346)

A high degree of concentration in firms of a substantial size in mosttypes of
houschold ¢lecirical appliances indicates that economies of scale creale
significant enwry barriers here. Product dilferenvadion and brand identilica-
von also play a part in prowecting the strength of established firms in these
consumer industries, thereby creating further difficuldes for potential new
entrants. Nevertheless, since skill levels are relatively fow and there is no greac
need for advanced technological capabilities, large NICs have been able o
penetrate these industries with the inital aid ol protection, sometimes
producing appliances for known brand names.

Whereas nearly all the product groups in this sector in the USA are very
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highly concentrated, with 8-firm concentration ratios of 80 per cent or more,
small ¢lecric housewares and fans is something of an exception with a lower
vatio of 59 per cent. This industry includes nearly all of the producs made by
Glen Dimplex, the largest trish-owned firm in the private sector in Metals &
Engincering. So, while it would not have been particularly easy o succeed in
this indusiry, the chances here were certainly better than in the major
appliances. [n view of the relatively siall number ol successful large Irish
firms, tt would be worth considering whether, and how, the established
position and success of such a company can be built on further with a greater
benefit for [rish employmen, i.e., by expanding production meore in Ireland
as opposed to the more commercially attractive route of takeovers abroad.

Electric Lamps and Other Electric Lighting Equipment (NACE 347)

The production of electric light bulbs and tubes is a highly concentrated
large-scale industry which would pose significant entry barriers arising from
scale. But both residennal and commercial lighting fixtures are fairly
fragmented among small to medium-size firms, Since skills and wechnological
capabilities are notat particularly high levels either, enery ino these industries
may not be excessively dillicult. This mcans, however, thar competition from
developing countries has become a fairly significant feature, but it should siili
be possible wo build a defensible positon here by auention 1o design, quality
and Tocused marketing and distribution. Waterford Glass has done so, for
example, i its own rather distinctive way, and there should be other ways of
going about it

Motor Vehicles, Parts and Accessories (NACE 35)

Manufacture and Assembly of Motor Vehicles and Motor Vehicle Engines (NACE 351)

This industry, as was noted already, is very highly concentrated in very large
lirms, which creates major enory barriers. This is crue virtually of all cars and
vans, except for very small highly specialised niches, and also (although o a
lesser extem) of lorries, buses, etc., where the manufacturers make their own
chassis. But there are also special-purpose vehicles such as ambulances, fire
tenders, etc. (which, depending on the degree of vertical integration, may be
classified under the next mdusury heading), in which quite small firms can
succeed. A few Irish linms have appeared here and it may be possible o build
further on this by diversification. 1 is worth noting, o, that state purchasing
plaved a role in providing the inidal market for Irish production of armoured
cars and lire wenders, which suggests a lesson for future serategy.
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Vehicle Bodies, Trailers and Caravans (NACE 352)

Thisis amuch smaller-scale, more fragmented (and, in some cases, virtually
“non-traded”’) indusury, involving building of vehicle bodies [or direct sale or
for sale as a complete vehicle on a purchased chassis. Some Irish firms are
already engaged in this and it may be possible to develop it lurther by
diversification, since there is quite a range of specialised possibilities, and
perhaps to proceed to somewhat greater vertical integravon.

Parts and Accessories for Molor Vehicles (NACE 35 3)

Much ol this sectoris highly concentrated in quite large [irms and would not
be easy to break into, particularly in the case of the major components. But
there are likely to be significant opportunities in some parts and accessories
(and indeed several expert observers offering comments on carlier dralis of
this paper specilically mentioned opporiunities in this sector). Refurbishing of
engines and parts for motor vehicles is also a niche possibility which is quite
small-scale and fragmented, and it could be worth looking into.

Other Means of Transport (NACIE 36)

Shipbuilding (NACE 361)

Shipbuilding, again, is mostly concentrated in large firms so there are entry
barriers due to ecconomies of scale. in addition, there has been chronic excess
capacity for some time as growth has been slow or negative, and some of the
large NICs {and Japan before them) have moved srongly into this sector.
Consequently competitive conditions are intense and profirability has been
low or negative for the majority of companies. For the most part, therelore,
shipbuilding looks unauractive for [rish firms. Possible exceptions are in
shipbreaking or repair, which can be smaller in scale, but these would need o
be looked at carelully since competition also appears 1o be quite intense. A
considerably more attraciive exception which is also in this sector, is boat
building, which is much more fragmented and smaller in scale.

Ratlway and Tramway Rolling-Stock (NACE 362)

This industry, 100, is mostly highly concentrated in large firms, and a high
level of manual labour skills suggests that learning economies are probably
another source ol entry barriers. Hlence this would normally not be an casy
industry lor Irish firms o succeed in, but one should take account of the fact
that there is an existing basis which might be built on further. CIE has quite a
substantal pool of skilled workers alrcady in place, and there is also past
experience of purchasing by CIE assisting the growth of small privawe
companies making railway bolts and shuniing locomotives (Telesis, 1982, p.
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124). There may well be further scope 1o develop competitive production of
relatively specialised products, whether in CIE uself or in other companics
assisted by CIE orders initially.

Cycles and Motor-Cycles, Including Parts and Accessories (NACE 363)

The world motor-cycle industry is highly concentrated in large firms,
particularly in Japan which accounts for over 60 per cent of the exports of
market economies. Since the technology is quite mature and the main entry
barrters arise from cconomies of scale, this is also an industry in which large
NICs may become more prominent (India and South Korea are already
exporters of some significance). So motor-cycles does not look very auractive
for trish firms.

The bicycle industry is also highly concentrated, but firms are a good deal
smaller. Furthermore, although quite a small number of the largest firms are
dominant with large market shares, ivis possible lor much smaller firms o
survive with small market shares. For example, in the UK in the carly 1970s,
Raleigh accounted for 80 per cent of production while 11 other firms,
employing a total of a few thousand people, shared the rest of the market
(Prawen, 1971, Ch. 16).This structure is accounted for by a combination of
diversity of products (in size, style, etc.) and differing economies of scale for
different components and processes. The largest firms design and assemble a
wide range ol models and make virtually all the components for them, while
smaller firms stick to a narrower range of models and buy in any components
in which large-scale production is needed; in other words, there are different
strategic groups within the industry based on the key dimensions of breadih of
product range and extent of vertical integration. There should be ways in here
for [rish firms, e.g., by starting with a narrow product range and low vertical
integration and proceeding to wider ranges and greater vertical integration.

Aerospace Equipment, Including Repairing (NACE 364)

Withavery high degree of concentration in very large firms, very high R & D
intensity and high levels of skill, Aerospace, including virwally all the
inclustries within the sector, presents exceptionally difficult barriers to entry.
Preferential state purchasing of military aireraft, missiles and space vehicles
from domestic manufacturers in large countries gives further advantages o
large established producers, c.g., In attaining greater cconomies of scalein R &
D, engine production or production of parts of aircraft. For all these reasons,
there seem to be major obstacles in the way of significant development of an
Irish aerospace industry, ar least in the major activites. Yet Aer Lingus is
established in overhaul and maintenance of aircraft and engines, which is a
relatively small niche within the sector butis nevertheless sufliciently large 10
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make Aer Lingus the largest employer of engineering workers in Ireland and
the source of over 20 per cent of indigenous engineering export earnings
(Telesis, 1982, p. 131). Further developments here, building on the established
concentration of skills, may be possiblein making some aircraflt or engine parts
and accessories, refurbishing of aircraft for the substantal second-hand
market, or contract work in building parts of aircraft or engines. In additon,
there should be some suitable specialised niches which can be exploited
further through Ireland’s membership of the European Space Agency and
industrial participaton in Arianspace.

Instrument Engineering (NACE 37)

Measuring, Checking and Precision Instruments and Apparatus (NACE 371)

Most of the industries in this group are relauvely fragmented in firms of
moderate size, except for awtomatic temperature controls, fluid meters and
counting devices, motor vehicle instruments and some electricity measuring
instruments, which are quite highly concentrated, in the USA at leasi. The
main entry barriers arise from the need for strong technological capabilities
and specialised white collar skills. These high-growth, high skill industries
would be desirable o develop in Ireland, and not particularly costly interms of
capital investment. But the main difficuliies arise in establishing a concen-
tration or “‘critical mass” of skills and expertise and in sustaining lirms
through the period required to benefit from learning cconomies, which might
be done with the help of concentrated programmes and initial state support. Tt
may well be possible, 100, to use purchasing by public sector bodics such as
Telecom Eireann, the ESB or RTE to assist the development of such indusuries,
as has happened with some other sectors mentioned above.

Medical and Surgical Equipment and Orthopaedic Appliances (NACE 372)

The industries in this group share much the same characteristics as those in
the previous sector (NACE 371), except that a higher level of manual skills
scems to be necessary, so much the same conclusions apply. One very highly
concentrated exception here is electronic hearing aids. Since most health
services are part of, or largely financed by, the public sector, it would again be
possible 1o use public sector purchasing in assisting the development of some
of these industries.

Optical Instruments and Photographic Equipnnent (NACE 373)

Photographic equipment is very highly concenwrated in large firms and
would mosty be difficult to break into. The potential for development in
oprtical instruments looks rather better than dhis, but less auractive than in
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most other Instrument Enginecring industries for two reasons. There is a
somewhat higher level of concentration in a small number of firms and there
are signs of somewhat greater penewation by NICs. Nevertheless some of the
product groups could be worth investigating.

Clocks and Waiches (NACE 374)

This industry seems to have relatively low enury barriers with respect 10
scale, skills and wechnology, but the corollary of this is that there is very surong
competition from developing countries which account for about one-third of
the exports ofmarket economies — more than inany other engineering sector.
Companices in high-wage developed countries still survive, of course, largely
by concentrating on quality and style at the higher end of the market and
perhaps also due to established strengths in marketing and distribution. While
there may be some possibility of development here by Irish firms, the
competitive conditions appear to be quite intense, making this industry a
generally unattractive proposition.

Small-Scale Industries and Geographical Concentration

Finally, there are a few general points worth making about small-scate
[ragmented industries. These industries are of some interest because they
appear to present the least significant entry barriers in the form of economics
of scale, even though they might present other wypes of entry barriers. Thus
they mighe, at first sight at least, be among the easiest ones for Irish firms to
develop lurther. On closer examination, many of these industries appear 1o be
largely sheltered or virtually non-traded, so that they are fragmented among
geographically dispersed small-scale firms supplying limited local markes.
Others are specialised sub-supply or sub-contract industries which mostly
operate in close contact with larger purchasing industries and they tend to be a
good deal more geographically concentrated inlarge engineering centres. And
there are others which fall into neither of these groups. If we take, for example,
the 51 American engineering industries with 8-firm concentration ratios
below 40 and average employment in the top 8 firms below 2,500, there are
adequate data to analyse the pattern of location by State in the USA in the case
of 35 of them.

We can calculate an index of gecographical concentration for each of these 35
industries, derived by [irst calculating the percentage of value-added in each
industry in the USA accounted for by the 4 States with the largest value-added
intheindustry concerned. Then, in orderto minimise the distortion caused by
large variations in the size of otal manufaciuring in different States, the
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percentage share of the top 4 States in the indusiry concerned is divided by the
share ol those 4 States in total US manufacturing value-added. Thus an index
ol 1 calculated in this way would mean that the industry is widely dispersed,
being no more concentrated in the top 4 States than the share of those States in
manufacturing as a whole; an index of 2 would mean that the top 4 States have
twiceas large ashare of theindustry concerned as they do in all manufacruring.
These indices, for 35 of the small-scale [ragmented industries in the USA, are
as lollows:

Index  Industry Type
63  [ron and Sieel Forgings Sub-supply
48  Induswial Pauterns ~ Sub-supply
45  Screw Machine Products Sub-supply

[aL]
o

Indusurial Furnaces and Ovens

Metal-Forming Machine Tools

.25 Speaal Dies, Tools, Jigs, cic. Sub-supply
N Non-Ferrous Foundries nec Sub-supply
08  Residenual Lighting Fixtures

.04 Fabricated Pipe and Fiwings

95 Sieel Pipe and Tubes

.85 Primary Metal Products nec

.83 Bolis, Nus, Rivets and Washers

82 Aluminium Foundries Sub-supply
76 Metal Heat Treating Sub-supply
.76 Food Products Machinery

72 Measuring, Controlling Devices nec

.71 Conveyors and Conveving Equipment

.68  Speaial Industrial Machinery nec

[T Dol e S Do T (e B (e B NI )
(9]
W

.66 Plaung and Polishing Sub-supply
61  Engincering, Scientific Instruments

0] Metal Coating and Allied Services Sub-supply
6 Hoists, Cranes and Monorails

59 Noncurrent-carrying Wiring Devices
52 Brass, Bronze, Copper Foundries

44 Heating Equipment, except Electric Metal Fabrication
42 Preflabricated Metal Buildings Metal Fabrication
Al Sreel Wire and Related Products

.d Archnecrural Metalwork Metal Fabrication
4 Lighting Equipment nec

.39 Fabricated Metal Products nec Metal Fabricauon

29 Miscellaneous Fabricared Wire Products Meral Fabrication
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Index  Industry Type

1.26  Blowers and fans

1.21  Sheet Metalwork Metal Fabrication
1.2 Mertal Doors, Sash and Trim Metal Fabricarion
1.06 Fabricated Soructural Metal Metal Fabrication

There is quite a wide range of geographical concentration here and some
definite panterns are apparent in the make-up of the list. First, there are a
number of metal fabrication industries grouped towards the end of the list, 4 of
them being structural metal. The lact thatthese indusiries are widely dispersed
in location is a reflection of the fact that they produce items which may have 1o
be customised for particular customers, or which involve an element of on the
spot service such as construction, as well as being heavy relatively low-value
products, so that logistical and wransport considerations make them virtually
“non-traded”. This tends to cause them to be geographically dispersed, inline
with the pauern ol Tocation of customers. Since the technology is relatively
stmple and they do notneed a pool of very specialised skilled labour, there are
no strong forces of external economies constraining this dispersal. Reladvely
small-scale, non-wraded industries such as these should be easiest for late-
industrialising countries 1o develop and indeed this type of industry (which is
part of Manufacture of Metal Articles) has already proved exceptionally
successfulin Irish indigenous industry. To the extent thatwe are still importing
some of these products, the indicadons are that there may be scope here for
some relatively easy import-substitution, with the help of a degree of natural
protection against imports. However, this scope is probably fairly imited by
now and substantial export development of these types of products is not
really in prospect.

Possibly of more interest, for examination as prospects lor development in
industries which are not yet very strong in Ireland, are the remaining
industries included 1owards the bouom end or the middie of the list —
industries such as blowers and fans, lighting equipment and fixtures, hoists,
cranes and monarails, enginecring and scientific instruments, and food
products machinery. tis quite likely that learning economies or marketing
could pose entry barriers 10 new entreprencurial investment in some of these,
but that could be overcome with a sustained and concentrated commitment
backed by the state. Furthermore, some relatvely moderate enory barriers due,
forexample, 1o skill development, technological expertise or marketing, is not
really a bad characteristic for an industry we would aim 1o develop, since we
need industries which are defensible against very low-wage unskilled
CO!“P(’.‘““OH.

The top end of the list above shows the small-scale industries which are
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highly concentrated geographically within the United States. One type found
here is certain sub-supply or sub-conuract indusuies which appear o be
concentrated around the industries which are their main customers. This
would occur because they arose out of close contact with the customers, and
there may sull be advantages in this in order o respond flexibly to diverse
demands and/or because their products may be relatively low in value and
costly to transport. Some of these sub-supplyindustries, e.g., special dies, tools
and jigs, would also depend on specialised skills which are in good supply in
concentrated centres of engineering, but not elsewhere. The same considera-
tion no doubt affects some other industries near the top of the list, such as
metal-forming machine wols.

Admittedly, the analysts of geographical concentration used hereisarather
crude and indirectindication of the existence of external economies of the type
just mentioned. But it can at least serve as a warning that the geographically
concentrated small-scale industries may be unlikely o develop substantially in
a region without major integrated engineering centres, such as Ireland is by
comparison with the more advanced indusurial countries. lumighowell require
a planned and selective effort to develop the specialised skills involved, or to
link up skilled sub-supply induswries with major customers at home or
abroad.
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