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1. Introduction

Competition and competitiveness feature dominantly in debates on national economic development. Ireland is a small, open economy and growth depends fundamentally on the competitiveness of the traded sector (Bradley, Whelan and Wright, 1993). Definitions of competitiveness vary (Fagerberg, 1988; O'Donnell, 1992; Jacquemin and Pench, 1997) but essentially they incorporate the concept of regions or nations producing and trading in open international markets while improving living standards and incomes:

· Competitiveness is the degree to which a nation can, under free and fair market conditions, produce goods and services that will meet the tests of international markets, while simultaneously maintaining or enhancing the real income of its citizens (US Commission on Industrial Competitiveness, Council on Competitiveness, 1985).

· Competitiveness is the ability to produce goods and services that meet the test of international markets while our citizens earn a standard of living that is both rising and sustainable in the long run (Competitiveness Policy Council, 1992)

· Competitiveness refers to the ability of companies, industries and regions or supranational regions to generate, while being and remaining exposed to international competition, relatively high factor income and factor employment levels on a sustainable basis. (OECD, 1996)

The latter definition includes the competitiveness of industries and companies. The inclusion of these illustrates how competitiveness is applicable from firm level to supranational level. However it is not explicit what is meant by each of these. It also true that these levels of competitiveness can be intertwined, interdependent (Porter, 1990; Buckley, Pass and Prescott, 1988) and even confused (O'Donnell, 1992).

The competitiveness of companies may be self-apparent in that companies can compete directly against each other e.g. for market share and income. However, how do industries compete? This is not explicit: do different industries compete with each other? Or do industrial segments compete? Or do industries compete according to their location - national or regional? How do nations compete? These are issues which prevail in the literature on competitiveness and competition. This paper looks at these and related issues in the context of the economic development and competitiveness of Ireland.

2. Theories of Competitiveness
Theories of competitiveness evolved from traditional classical and neo-classical theories of trade and production (O'Donnell, 1992; Boyle, Kearney, McCarthy and Keane, 1992; Bradley et al, 1993; Cahill, 1998; Richards, 1999). In the early nineteenth century David Ricardo modelled the pattern of international trade and developed the principle of comparative advantage which was attributed to differences in labour costs of production. The Heckscher-Ohlin model relates comparative advantage to the abundance of productive inputs or factors of production. A country will specialise in and export products which intensively use inputs which that country has in relative abundance. It will import goods which intensively use inputs of relative abundance in other countries. This model, however, depends on only two countries, two goods and two factors of production making it almost impossible to test – a common problem with empirical testing of trade theories (Deardoff, 1984).

Boyle (1992) states that comparative advantage is opportunity cost: the opportunity cost of importing one product - rather than producing two products, one product is imported while producing more of another product, which it can do more efficiently and can also export. This is similar to Krugman's (1994) view that the purpose of international trade is to enable a country import the things that it wants.

However, traditional trade theories of comparative advantage based on a country's endowment of factors of production fail to explain observed trade patterns (O'Donnell, 1992, Cahill, 1998). They assume that production factors such as technology are the same between countries, that returns to scale are constant and that tastes are the same. They do not account for the fact that the fastest growth in world trade has not been between countries with differences in their basic factors of production but between the advanced economies with similar factor endowments. Cahill (1998) cites Krugman (1994a, p231) 'If we are all pretty much the same, why do we need to ship such huge volumes of goods back and forth across the oceans?'

Likewise, the neo-classical economic growth model does not fit observed patterns (Bradley et al, 1993). The model assumes both diminishing returns and constant returns to scale. That is, capital added to a given labour force, or labour added to capital stock, will yield successively smaller increases in output and, that if all inputs (i.e. capital and labour) are doubled then outputs will also double. This implies that the labour/capital ratio will remain constant and cannot therefore explain a key element of modern economic growth, rising productivity/output per worker. Solow (1957, cited in Bradley et al, 1993), after estimating the increases in output which could be ascribed to increases in labour and capital inputs, assigned the remaining growth in output to technological progress. Comparative advantage only accounts for trade between countries and does not take into consideration other elements of modern international economic activity such as inward and outward direct investment of capital (O'Donnell, 1992). O'Donnell summarises the whole gamut of activities which should be encompassed by international trade theories in Figure. 1.

Figure 1: International Business Involvement (O'Donnell, 1992)

Given the importance of overseas investment in the Irish economy, where, for example, exports by Irish owned firms account for only 12% of all industrial exports (Forfás, 2000), O'Donnell (1992) concludes that traditional explanations of comparative advantage do not provide a readily available, well-formulated single economic theory on which to base a study of Ireland's comparative advantage.

Bradley et al (1993) show that the neo-classical growth model does not explain some key factors in Ireland's economic development, namely the dualism in industrial structure of a highly profitable overseas sector which has co-existed with an indigenous sector of much lower productivity and profitability. This has been among the reasons for increasing emphasis on the development of the indigenous industrial sector. Lucas (1988) and Kaldor (1970) examined the effect of human capital on economic growth and the importance of 'learning by doing'. Countries specialising in goods requiring high human capital investment, i.e. high 'learning by doing' goods, will have faster growth rates and will gain cumulative advantage by continuously producing goods requiring even higher human capital investment (O'Donnell, 1992; NESC, 1993).

General consensus on the limitations of traditional theory of comparative advantage and trade have resulted in numerous revisions and extensions of the theory. Differences in technology may explain comparative advantage and trade power (O'Donnell, 1992; Fites, Gilmartin, Schweitzer and Porter, 1999; CEC, 2000). Trade may reflect locational choices based on product life-cycle (Vernon, 1966 cited in O'Donnell, 1992) and tastes may differ between countries (Linder cited in O'Donnell, 1992). Furthermore, the importance of technological variables in determining trade has been endorsed by empirical studies (Deardoff, 1984; Dosi and Soete, 1988 cited in O'Donnell, 1992). Dunning (1988) studied international production - encompassing trade, location of economic activity and multinational enterprise. Krugman and others studied international trade, and particularly intra-industry trade between countries, and explained this in terms of economies of scale, production differentiation, external economies and the dynamics of learning (O'Donnell, 1992; Cahill, 1998). For example, if a particular industry based in a particular country gains economies of scale, then this industry can enjoy a cost advantage even in the absence of differences in basic factors of production. Similarly, the cumulative effects of learning and the development of technical expertise (in the sense of Lucas and Kaldor above) in a country's established industries enables trade advantages with other countries which may have similar basic factor endowments.

The competitiveness/competitive advantage paradigm therefore emerged as a way of explaining trade patterns that cannot be accommodated by traditional trade theories of comparative advantage in factors of production. There has, however, been less consensus on the essence of competitiveness per se (Porter, 1990; Krugman, 1994; Richards, 1999), on its determinants - whether the source of competitiveness lies with the performance of countries, particular industries or individual firms (NESC, 1993) - or on its measurement (O'Donnell, 1992; Porter, 1990).

As outlined in the introduction, definitions of competitiveness incorporate the concept of regions or nations producing and trading in open international markets while improving living standards and incomes. They can also include the idea that competitiveness may be at the level of firm, industry, nation or supra-nation. However, several authors point out that it is firms who compete not nations (Porter, 1990; Krugman, 1994). Despite this commonality, Porter and Krugman differ considerably on other issues of competitiveness. 

Porter developed his theory on the competitive advantage of nations around the idea that industries compete by being part of industrial clusters in countries where there are positive determinants for those particular industries. Krugman stresses that it is national productivity not international competitiveness which is important. He asserts that national policy makers who place such great effort into improving competitiveness are missing the point. What is happening outside the country is not important if things are going well inside – improvements in living standards are directly linked to improvements in domestic productivity and not relative productivity in the international context. However, competitiveness is a relative measure (NESC, 1993, p.104) and Krugman is focused on the experience in the United States where a only small proportion of Gross Domestic Product (GDP) is either exported or imported and the same cannot apply to small open economies such as Ireland. 

Porter's theory is also problematic when applied to small open economies and this is further discussed below. Krugman's emphasis on productivity is not at odds with competitiveness: the definitions of competitiveness relate to trading while improving living standards and a nation's living standards are dependent on its productivity (Porter, 1990). Krugman's contention that improved competitiveness and trade are not as important as productivity also reflects the fact that they may often be talked about as end goals in themselves rather than as possible means to improving productivity and living standards as asserted by Porter (1990).

3. Measures of Competitiveness

While the extensive array of factors believed to influence competitiveness means that measurement can be extremely complex, in practice it has often been measured, for simplicity, by the single factor of relative change in unit labour costs of production (O'Donnell, 1992; Boyle, 1992).

However, level of analysis is not the same as spatial level and O'Donnell (1992) emphasises that care must be taken not to move between categories which are not essentially spatial (e.g. firm, industry) and ones which are (e.g. region, county). Differentiation between performance and determinants is necessary (O'Donnell, 1992) e.g. a firm may have strong competitive performance in an industry but the explanation or source of that competitive advantage may be characteristics of the region in which the firm resides. This example of O'Donnell's also illustrates how regions or nations can compete in that their characteristics may be the source or determinants of competitive advantage.

Both NESC (1993) and O'Donnell (1992) draw on the classifications of Buckley et al (1988) of three groups of measures all of which influence each other:

· competitive performance – measures of comparative success of an economy

· competitive potential – measures of possibilities which are present in an economy but which require development to sustain competitive performance

· competitive process – measures of policy and behaviour which will translate a competitive potential into competitive performance

Competitiveness is related to technological change and the capacity to innovate. Given this it can be easier to recognise competitiveness performance than to specify it causes (NESC, 1993).

Competitive Industries

Porter (1990) identifies competitive industries as those whose share of world exports is greater than the nation’s total share of world exports. These are identified using the international trade statistics which are based on commodities. From these are excluded industries/commodities which have a negative trade balance as well as those which are mainly resource based or which depend considerably on Foreign Direct Investment. 

Porter, in recognising that industries in some countries perform better than industries in countries with similar resources, examined the sources of national advantage by studying successful industries and structures in several countries.

Determinants of National Advantage

The key determinants of national advantage are described in the 'diamond' model (Figure 2). Factor conditions in the home market are key to establishing the conditions for competitive industry. The importance of home demand is emphasised as a basis of generating competitiveness and realising exports. Likewise, rivalry in the home base market is a stimulus essential to generating competition. Related and supporting industries help to develop and consolidate industry clusters which are self-reinforcing and generate competitive advantage.

4. Critiques of Porter

There has been considerable debate on Porter’s diamond theory, particularly in relation to economies of essentially different nature to those of the large industrial countries on which Porter modelled his theory. For small open economies, where home demand is weak, Rugman & Verbeke (1993) suggest a double/multiple diamond or diamond network approach is necessary for such economies which need access to a triad (Japan, United States and the European Union) market. Dunning (1993) argues that Porter underestimated the role of multinational corporations (MNCs) in integrating the global economy particularly in relation to internal trade & innovative capacity. MNCs foster networks of national diamonds of competitive advantage.

In modelling the economy of New Zealand, Cartwright (1993) tested two revised multiple linked diamonds and found that they did not predict competitiveness of resource–based export-dependent industries and that they can also incorrectly predict level of industries' competitiveness. Rugman & D'Cruz (1993) also state that substantial modification are required to account for the competitive success of resource based industries in Canada and propose a North American Double Diamond (Canada & US). A similar diamond is proposed by Hodgetts (1993) to describe the Mexican US dynamic regarding exports, FDI & MNEs. Bellak and Weiss (1993) also emphasise that in a small open economy, Austria’s diamond needs to account for the high export ratio and the small domestic market where foreign demand is the main market force and "pull" indicator for domestic supply.

Many of these arguments are appropriate for discussion in relation to Ireland. However, as is discussed below, compared to countries like Canada, New Zealand, Austria or Mexico, Ireland is a small open economy and with a far greater dependency on trade, exports and foreign investment. Table 1 summarises some of the international applications and critiques of Porter's competitive and diamond theories.

	Table 1: Summary of Some International Applications and Critiques of Porter's Theories

	Author(s)
	Country
	Method
	Focus of Critique
	Development

	Dunning (1993)
	International
	discursive

some case examples
	FDI, MNEs, global economy & small open economies
	Porter underestimated role of MNE in integrating global economy including internal trade & innovative capacity

welcomes Porters inclusion of role of government

rise of cross-border alliances and sub-contracting

MNEs foster networks of national diamonds of competitive advantage

	Rugman & D'Cruz (1993)
	Canada
	
	small open economies & triad blocks

competitive success of resource–based industries
	substantial modifications required

North American Double Diamond (Canada & US)

need hands on field work research on strategic clusters

	Rugman & Verbeke (1993)
	International
	framework for MNE & subsidiaries & national diamonds
	Foreign subsidiaries & multinational strategic mgt
	Porter's diamond needs to be substantially revised

1. double diamond necessary for small open economies

2. Porter ignores literature on parent-subsidiary relationships in MNEs – misguided focus on home-base

Multiple diamond approach required – diamond network

	Cartwright (1993)
	New Zealand
	empirical & case study
	Diamond not predict competitiveness of resource–based export-dependent industries & can incorrectly predict level of industries' competitiveness 
	Tested 2 revised multiple linked Diamonds

Results – variables which most strongly determine international competitiveness (& differentiate strong or moderate) are:

1. close working relationships with discerning off-shore customers

2. strength of rivalry in off-shore markets

3. capture of capabilities for advanced factor creation off-shore

4. commitment of firms to international strategy goals

5. efficient quality conscious & responsive production in home-base with continuous innovation in upstream value chain

6. co-ordination of export activities to achieve economies of scale & scope for bargaining power in foreign markets

	Hodgetts (1993)
	Mexico
	some analysis of clusters
	exports, FDI & MNEs


	Porter's model helps explain how non-triad nations can develop competitive advantage by linking diamond to triad countries

North American Double Diamond – (Mexico & US)

Porter's framework useful paradigm

	Bellak and Weiss (1993)
	Austria
	some analysis of clusters, trade statistics etc
	Small Open Economies, FDI, type of cluster
	Also - Austria’s Diamond needs to account for the high export ratio and the small domestic market where foreign demand is the main  market force and "pull" indicator for domestic supply


5. Application of Porter's theories and Use of Competitiveness Indicators in Ireland

Several studies have looked for evidence of Porter style clustering in Irish manufacturing (O'Donnellan, 1994; NESC, 1998; Clancy, O'Malley, O'Connell and van Egeraat, 1998; van Egeraat and O'Malley, 1999). They broadly concur that such clusters do not exist. However, there are some key differences in the methodologies used. O'Donnellan (1994) tested for the presence of sectoral clusters using Porter's methodology of identifying industrial sectors with exports above average Irish share of world exports. No distinction was made between indigenous and non-indigenous manufacturing companies. Cluster charts were compiled using the UN Trade Statistics for 1987. Both the NESC study, which consisted of three case studies prepared by Clancy et al, and the study by van Egeraat and O'Malley focussed on clustering in Irish indigenous industry and used 1993 UN Trade data. Both concluded that clustering did not exist beyond loose groupings of industries. 

None of the Irish cluster studies question Porter's basic methodology of identifying competitive industries as those which have a greater share of the world exports in those industries than the nation's share of total world exports. The debate centres on indigenous versus foreign-owned firms and clustering. Neither do any of them refer to Porter's stages of national competitive advantage which indicate that Ireland may be an investment driven economy moving to an innovation driven economy.
6. Characteristics of the Irish Economy

Three features of the Irish economy are of particular interest when discussing international competitiveness and Porter's diamond theory. Ireland is a small open economy, manufacturing industry is highly export orientated and Foreign Direct Investment is very significant to manufacturing, employment and exports.

1. A Small Open Economy

Bradley et al, 1993 cite Nolan and Nolan (1991) definition of a small open economy:

· a significant factor of goods and services produced are traded goods in the sense that they are exposed to international competition;

· the traded goods sector of the economy is integrated within the larger economic system so that the domestic economy is a price taker for these goods;

· the domestic financial system is integrated with international financial markets so that domestic interest rates are determined by external rates.

Ireland is a small open economy (SOE) and ranks second only to Luxembourg for trade openness among OECD countries. Trade in goods and services is equivalent to 161% of GDP compared, for example, to the United States where a only small proportion, 24%, of GDP is either exported or imported (OECD, 2001). Table 2 shows how in only six countries does trade represent more than 100% GDP and countries which are often cited as being small open economies such as New Zealand, and Canada have a relatively weaker trade orientation than these countries.

	Table 2: OECD Trade Openness 1999

Exports + Imports as Percent of GDP (applies to goods and services)

	Country
	Trade Openness - % GDP
	Rank

	Luxembourg
	211
	
	1

	Ireland
	161
	
	2

	Belgium
	149
	
	3

	Czech Republic
	129
	
	4

	Netherlands
	116
	
	5

	Hungary
	108
	
	6

	Austria
	91
	
	7

	Canada
	85
	
	8

	Sweden
	82
	
	9

	Switzerland
	79
	
	10

	Korea
	77
	
	11

	Iceland
	73
	
	12

	Norway
	72
	
	13

	Denmark
	70
	
	14

	Portugal
	70
	
	15

	Finland
	67
	
	16

	New Zealand
	65
	
	17

	Mexico
	63
	
	18

	Poland
	59
	
	19

	Germany
	58
	
	20

	Spain
	56
	
	21

	United Kingdom
	54
	
	22

	Turkey
	50
	
	23

	France
	50
	
	24

	Italy
	49
	
	25

	Australia
	42
	
	26

	Greece
	29
	
	27

	United States
	24
	
	28

	Japan
	19
	
	29

	Source: OECD, 2001 


2. Export Orientation

Irish manufacturing industry is highly export orientated. Export propensity (export sales as a proportion of gross output) has risen steadily from 62 percent in 1991 to 76 percent in 1998 (Table 3). In 1998, the trade balance for Ireland in goods and services was 11.7% of GDP. This is third in ranking after Luxembourg (18.6%) and Korea (12.9%) (OECD, 2000). The balance for European Union countries was 1.9% and United States –1.4%. Tables 4 & 5 give the breakdown of Irish trade - both trade in goods and total trade in goods and services.

	Table 3: Export Propensity of Irish Manufacturing Industry - 1998

	Industry
	NACE
	Export Sales as % of Gross Output
	change since 1991

	Chemicals
	24
	96
	+ 11

	Electrical and Optical Equipment
	30-33
	92
	- 1

	Pulp and Paper Products
	21-22
	73
	+ 19

	Textiles & Textile Products
	17-18
	69
	+ 3

	Leather and Leather Products
	19
	77
	-

	Food, Beverages and Tobacco
	15-16
	49
	+ 4

	Wood Products
	20
	32
	+ 6

	Reproduction of Recorded Media
	223
	95
	+ 1

	Rubber and Plastic Products
	25
	54
	- 4

	Other non-metallic mineral products
	26
	23
	- 7

	Basic metals and fabricated metal products
	27-28
	53
	- 4

	Machinery and Equipment n.e.c.
	29
	72
	- 3

	Transport Equipment
	34-35
	69
	+ 21

	Other manufacturing
	36-37, 23
	52
	+ 2 (incl Nace 19)

	All Manufacturing Industries
	15 - 37
	76
	+ 14

	Source: CSO, 2000


	Table 4: Trade in Goods

	
	Imports £M
	Exports £M
	Exports + Imports
	GDP £M
	Total Trade % GDP
	GNP £M

	1998
	31,278.10
	45,144.60
	76,422.70
	60,582
	126.1
	53,193

	1999
	34,787.40
	52,690.20
	87,477.60
	69,052
	126.7
	59,068

	Source: CSO, 2001


	Table 5: Total Trade in Goods and Services

	
	Imports
	Export
	Exports + Imports
	GDP
	Total Trade % GDP

	1998
	45,678
	52,585
	98,263.00
	60,582
	162.2

	1999
	50,978
	60,457
	111,435.00
	69,052
	161.4

	Source: CSO, 2000a


Trade by Area

Trade with three areas dominates both imports and exports: United Kingdom, other European Union and NAFTA. Of the NAFTA trade, the most significant country is the United States. Tables 6 and 7 illustrate the significance of exports to the Irish economy and the level of links to the UK, EU and USA. Table 6 gives the percentage trade by area and Table 7 gives the exports with the three main trading partners as a percent of GDP. 

	Table 6: Irish Trade by Area (%)

	Imports

	
	Great Britain
	N. Ireland
	Other EU
	Total EU
	NAFTA
	Total 

EU + NAFTA
	Other APEC
	Total

	1998
	31.2
	2.7
	20.4
	54.3
	17.1
	71.4
	20.1
	91.4

	1999
	30.5
	2.6
	21.9
	55
	17.7
	72.7
	18.6
	91.3

	Exports

	1998
	19.9
	2.6
	45.6
	68.1
	14.4
	82.5
	6.9
	89.4

	1999
	19.6
	2.2
	43
	64.8
	16.2
	81
	8.2
	89.2

	Source: CSO, 2001


	Table 7: 1999 Exports by Destination & as percent GDP

	
	Export IR£M
	% Total Exports
	% GDP

	Total Exports
	52,062
	
	100
	
	75.4
	

	
	
	
	
	
	
	

	EU incl UK
	33,625
	
	64.6
	
	48.7
	

	
	
	
	
	
	
	

	GB 
	10,174
	
	19.5
	
	14.7
	

	NI
	1,140
	
	2.2
	
	1.7
	

	GB + NI
	11,315
	
	21.7
	
	16.4
	

	
	
	
	
	
	
	

	EU excl UK
	22,311
	
	42.9
	
	32.3
	

	USA
	8,041
	
	15.4
	
	11.6
	

	
	
	
	
	
	
	

	EU+USA
	41,666
	
	80
	
	60.3
	

	Source: CSO, 2000b


3. Foreign Direct Investment

Foreign Direct Investment (FDI) plays a highly significant role in the Irish economy in terms of employment and trade in both manufacturing and services. Multinationals are attracted to Ireland for a variety of reasons including low wages and taxes and access to the European Union Single Market (IBEC, 2000). Ireland accounts for 23% of US FDI investment in new greenfield manufacturing projects (IDA, 2000) while US investment accounts for 75% of FDI in Ireland (Hannigan, 2000). MNCs accounted for 74% of total export sales in 1998 (IBEC, 2000).

While accounting for only 1% of EU GDP, Ireland received over 5.7% of total inward FDI into the EU in 1999 (Forfás, 2000). In the period 1998-99, Ireland took in 6,656 euro per capita FDI compared to the EU average of 1,380 euro (Sweden received the highest per capita inward FDI at approximately 7,700 euro). Of the 15 EU countries only Ireland and the UK receive most of their inward investment from outside the EU. International financial services are a particular feature of FDI in Ireland since the establishment by the Government of the International Financial Services Centre (IFSC) in 1987.  In 1999 most of non-EU inflows consisted of Canadian investment in (IFSC)-related enterprises with most of the remainder from the United States (Forfás, 2000).

Based on FDI stock in Ireland (rather than FDI flows) Forfás (2000) confirms that the United States is the largest cumulative source of FDI in Ireland accounting for 11.6 billion euro in FDI assets in 1997. This is followed by Germany (9.6 billion euro), UK (9.1 billion euro) and Switzerland (3.8 billion euro). However, while US companies owned less than 30 percent of FDI assets in 1998 they accounted for 70% of industrial exports in the same year (Forfás, 2000).

Tables 8 and 9 illustrate the level of direct investment and employment by foreign owned enterprises.

	Table 8: Direct Investment in Ireland 1998 – 2000

IR£ million

	
	1999
	2000

	Inward Direct Investment
	
	

	Total
	14,013
	17,714

	Equity
	6,209
	7,988

	Reinvested Earnings
	5,767
	8,206

	Other Capital
	2,037
	1,520

	
	
	

	IFSC (Financial Services)
	9,230
	10,766

	non-IFSC
	4,783
	6,946

	
	
	

	EU
	4,767
	4,132

	non-EU
	9,246
	13,581

	
	
	

	Outward Direct Investment
	4,005
	2,269

	Net Inward Direct Investment
	10,008
	15,445

	Source: 2001a


	Table 9: Number and Employment in Overseas Companies in Ireland, 2000

	Country of Origin
	Number of Companies
	Total Employment*

	United States
	497
	78,521

	United Kingdom
	198
	12,956

	Germany
	172
	11,070

	Japan
	47
	4,322

	Canada
	33
	2,946

	France
	42
	2375

	Netherlands
	45
	2,227

	Switzerland
	26
	2,063

	Italy
	27
	1,930

	Sweden
	19
	1,210

	Denmark
	13
	689

	Belgium
	12
	593

	Korea
	7
	493

	Australia
	15
	391

	Norway
	9
	338

	Austria
	2
	323

	Luxembourg
	5
	129

	Taiwan
	1
	106

	Others
	42
	348

	TOTAL
	1,212
	123,030

	*These figures do not include 67 registered financial services companies employing some 1,634 people.

	 Source: IDA, 2001


Comparing the activity of Irish and foreign owned enterprises in industrial production and exports Table 10 and 11 show that foreign owned companies account for 48% of employment, 79% of gross value added and for 88% of exported gross output.

	Table 10 : Manufacturing Enterprises, 1998 - Summary of Activity classified by Nationality of Ownership

	
	Number of Enterprises
	Turnover
	Purchases
	Gross Value Added
	Additions to Capital Assets
	Labour Costs
	Persons Engaged

	
	No.
	£000
	£000
	£000
	£000
	£000
	No.

	All
	4,424
	51,387,747
	34,405,961
	17,457,050
	2,782,774
	5,050,526
	242,204

	Nationality of Ownership
	%
	%
	%
	%
	%
	%
	%

	Irish
	85.2
	27.4
	30.3
	21.3
	23.7
	45.4
	52.3

	
	
	
	
	
	
	
	

	Foreign
	14.8
	72.6
	69.7
	78.7
	76.3
	54.6
	47.7

	Other EU countries
	6.8
	13.4
	10.8
	18.8
	10.3
	16.9
	15.1

	 Non-EU countries
	7.9
	59.2
	58.9
	59.9
	66.0
	37.7
	32.6

	Source: derived from CSO, 2000


	Table 11 : Manufacturing Local Units, 1998 - Gross Output, Percentage of Imported Materials and Exports classified by Nationality of Ownership

	
	Number of Local Units
	Total Gross Output
	Materials Purchased
	Gross Output Exported

	
	Total
	No. exporting
	IR£000
	IR£000
	%
	%
	

	All
	4,702
	2,602
	48,427,286
	19,628,102
	46.5
	76
	

	Nationality of Ownership
	%  Local Units
	%  of Exporting Local Units
	% All Gross Output
	%  All Materials Purchased 
	%  All Imported Purchases 
	% Gross Output Exported
	% of  Total Gross Output Exports

	Irish
	84.6
	49
	27.7
	39.9
	23.7
	34
	12.4

	
	
	
	
	
	
	
	

	Foreign
	15.4
	92
	72.3
	60.1
	76.2
	92
	87.6

	Other EU countries
	7.3
	85
	11.4
	11.9
	16.9
	69
	10.4

	Non-EU countries
	8.1
	97
	60.9
	48.2
	59.3
	96
	77.2

	Source: derived from CSO, 2000


However, the impact of FDI reaches far beyond associated employment, output and exports statistics. Indigenous industry does not operate in isolation – it links to MNCs (Clancy et al, 1998, Cooke, 1998). FDI has been a major source of knowledge and technology transfer which is identified as a major source of competitive advantage (Forfás, 2000). From the Irish perspective, the driving forces in attracting MNC investment into Ireland have changed from job creation - foreign owned sector accounts for 45% of employment in manufacturing (Hannigan, 2000) – to embedding MNCs in the Irish economy (IDA, 2000).

Based on the openness of the Irish economy, and on the export propensity and level of FDI of Irish manufacturing, a multiple linked diamond is proposed to describe the nature of the Irish economy. (Figure 3).


Use of Competitiveness Indicators

The National Competitiveness Council (NCC) which was established in 1997 as a division of Forfás, the State's industrial policy advisory body, prepares annual reports on the competitiveness of the Irish economy. The Third Annual Competitiveness Report (NCC, 2000) identifies 166 competitiveness indicators and ranks Ireland according to available figures from OECD, Eurostat or other relevant statistical providers. From these the Council selected 33 critical or key competitiveness indicators and gives a brief overview on the implications of these with some recommendations for policy and intervention. Similar international competitiveness reports rank Ireland in tenth position (World Economic Forum, 1999), and in second position (International Institute for Management Development (2001). These rankings are compiled according to various criteria of economic, social and political nature. 

7. Alternative Measure of Economic Performance

In finding Porter’s method of identifying competitive industries inadequate for the Netherlands, Koutstaal and Louter (1995) proposed an alternative measure of economic performance. They developed an index based on the value added created by each industrial sector.

Competitiveness of industries is assessed by comparing the same industries in other countries not against other industries in the same country. Also, while a particular industry in a country may have a large share of world exports it may be a low value added industry. It may therefore not contribute as much to the wealth of the country as another high value added industry which may or may not have a significant share of world exports. While Porter's methodology identifies competitive industries based on exports nonetheless his diamond model stresses the importance of home demand in promoting competitiveness.

Koutstaal and Louter use value added per capita to calculate the contribution of each industrial sector to a country's wealth. To judge the international competitiveness of each sector an index is created by dividing the value added per capita by the mean value added per capita for a group of countries. This is called the Performance Value Added (PVA). They further distinguish between static and dynamic performance - PVA is a static indicator for a specific time and dynamic performance is the relative change in PVA over a given time period.
Koutstaal and Louter use a multi-dimensional approach to assess the economic performance of 40 regions of the Netherlands. This is based on value added per capita, value added per employee, technological potential and knowledge intensity. They conclude the competitiveness in terms of economic performance is sensitive to the choice of criteria for competitiveness used and that it would be useful to apply the approach internationally given the availability of suitable data.

8. Methodology: Application of Competitiveness Measures to Irish Industry

The Poterian method of identifying competitive industries was applied to Ireland using the 1998 United Nations Trade Statistics (UN, 2000). Commodities are classified according the Standard Industrial Classification Codes (SITC) revision 3. For each commodity the top 40 world importers and exporters are ranked and % of world total given as well as the value in US dollars. For each commodity, countries are ranked according to the sum of exports for 1995, 1996 and 1997. Total trade for Ireland in 1998 was 1.2% of world total. Any commodity with a higher share of world trade than this was selected. Commodities with a positive trade balance were identified followed by those commodities for which the growth in Irish exports from 1994 to 1998 was greater the growth in the world exports for that commodity. 

Performance Value Added (PVA) was calculated using the OECD Industrial Structure Statistics (OECD, 2000a). The data are presented according to industrial sectors classified by International Standard Classification Codes (ISIC). Most countries (21), including Ireland, use the ISIC revision 3. Six countries, Belgium, Iceland, New Zealand, Switzerland, Turkey and the United States give data in ISIC revision 2. In order to accommodate all countries the two data sets were merged. This means that the level of detail is somewhat lessened for this exercise. However, it was decided to include all OECD countries at this stage. Since the data available for Ireland was 1996 this was chosen as the year for all countries subject to availability, otherwise the nearest available year was taken. Generally, value added is based on the selling value or prices. However, three countries use value added at factor costs. For Finland and Norway this was converted to value added using details of value added given for other years. Data for the United Kingdom remain at value added at factor costs. Some differences in methods for calculating value added by different countries exist but these were not accounted. While the figures for total manufacturing are available for each country some countries do not provide details for all sectors. Sector means are calculated based on the number of countries for which data for those sectors are available.

Data were presented in national currencies and these were all converted to US dollars using exchange rates given by the OECD. The mean value added per capita for each sector was calculated using OECD population statistics.

Finally, the PVA for each sector was calculated by dividing the mean per capita by the average mean per capita for all sectors and all countries. The mean PVA for all countries and for all sectors is one. Countries with a PVA greater than one have an above average mean value added per capita and overall may be deemed competitive.

9. Results

Competitive Commodities

Tables 12 and 13
 show the selection of Irish commodity exports which may be deemed competitive based on share of world exports. Total Irish exports amount to 1.2% of world total. Table 12 lists commodities which have a share of world exports greater than 1.2% and with a positive trade balance.

Table 13 includes only those commodities which, as well as having more than 1.2% of world exports and a positive trade balance, also had a growth in exports greater than the growth in world exports for that commodity from 1994 to 1998. 

Competitive Industries

1. Selection using Competitive Commodities

Using the selection of competitive commodities competitive industries are deduced by assigning the commodities to the appropriate ISIC sector. These are listed in Table 14. Eight sectors are identified (seven if Food and Beverages are grouped).

2. Selection using Performance Value Added

In terms of value added per capita for Total Manufacturing Ireland ranks third after Switzerland and Japan. The mean Performance Value Added (PVA) index for Total Manufacturing in each OECD country is presented in Table 15. Twelve countries have a PVA for Total Manufacturing greater than one
. 

The results from the selection of competitive industries by the PVA method are presented in Table 16. In Ireland, ten industrial sectors have a PVA greater than 1. However, four of these have a PVA value very close to one. There remain six industries which exhibit very competitive performance. In all ten sectors Ireland's PVA score ranks in the world top nine and ranks first in four sectors.

While the PVA scores are high, the actual per capita value added figures differ considerably between sectors. Four industrial sectors have very high per capita value added. These are: Chemicals and Chemical Products (US $ 1,947); Food excluding beverages (US$ 1,341); Radio/TV/Communication Equipment & Reproduction of Recorded Media (US$1,078); and Office, Accounting and Computing Equipment (US $927). Of these, the Office, Accounting and Computing Equipment sector has the highest PVA score (11.19), which is extremely high and likely reflects the concentration of that industry in Ireland. While Food excluding beverages has the second highest per capita value added, it has the lowest PVA score (2.98). Of the four industries noted above Ireland's PVA score ranks second in the world for Food excluding beverages and ranks first for the other three.

Beverages while having a relative low per capita value added (US$ 336) has a good PVA (3.11) and ranks first in the world. Similarly Medical, Precision & Optical Instruments with a comparatively low per capita value added has a high PVA score and ranks second in the world. These reflect the comparatively low value added per capita of these industries in general in the OECD.

Comparison of Results
The results from both methods of identifying competitive industries, the commodity exports (Porter) method and the Performance Value Added - PVA (Koutstaal and Louter) method, give rise to a similar list of industries as shown in Table 17. Industries identified by the PVA method and not by using the commodity exports methods are: Tobacco; Rubber and Plastic Products; Electrical Machinery and Apparatus; and Reproduction of Recorded Media. However, Tobacco, Rubber and Plastic Products, and Electrical Machinery and Apparatus all have a PVA slightly above one and therefore perform close to the OECD mean. Reproduction of Recorded Media is incorporated in Radio/TV/Communication Equipment and accounts for most of the value added in that sector. It is not identified in the commodity export method. Competitive commodities not evidently picked up in any PVA-selected sector are Musical instruments.

Table 17 also gives the rankings for the PVA-selected industries and the rankings for the individual commodities in the commodity export-selected industries. Chemicals have seven competitive commodities, two of which are ranked number one by value of exports in the world. This industry is ranked 1st in the world using the PVA ranking.

	Table 17: Competitive Industrial Sectors of Ireland Identified Using Performance Value Added Selection Criteria and using Commodity Exports (Porter's) Criteria

	Performance Value Added Criteria
	Commodity Exports (Porter's) Criteria

	ISIC
	
	PVA

rank
	ISIC
	
	world export ranking of commodities

	15
	Food excluding beverages
	2
	15
	Food and beverages
	3, 8, 9, 12

	155
	Beverages
	1
	
	
	

	16
	Tobacco
	9
	
	
	

	24
	Chemicals and chemical products
	1
	24
	Chemicals and chemical products
	1, 1, 6, 10, 12, 24, 32

	25
	Rubber and plastic products
	9
	
	
	

	26
	Other non-metallic mineral products
	8
	26
	Manufacture of glass/glass products
	33

	30
	Office accounting and computing machinery
	1
	30
	Office accounting and computing machinery
	7, 8

	31
	Electrical machinery & apparatus
	5
	
	
	

	32 & 223
	Radio, TV, communication equipment. Reproduction of recorded media
	1
	32
	Radio, TV, communication equipment
	22

	33
	Medical, precision & optical instruments; watches & clocks
	2
	33
	Medical, precision & optical instruments
	5

	
	
	
	36
	Musical instruments
	3


10. Discussion and Conclusions

While it is possible to identify specific commodities which have a share of world exports greater than the national average this does not indicate the industrial performance relative to other countries. Nor does this method account for the contribution in monetary, value added, employment or export terms to the national economy. While a commodity may account for a large proportion of world exports it may be a low value added product and contribute less to the economy than a smaller commodity with a smaller share of world exports.

This exercise used a low level of sectoral specification to accommodate all OECD countries using both ISIC revisions 2 and 3. However, a richer level of detail identifying competitive sub-sectors is possible using ISIC revision 3 only and will be conducted in the next phase of research. Likewise, richer 

The PVA method, which identifies competitiveness in terms of value added per capita, can accommodate comparisons between larger and smaller economies. It also has the potential to provide richer detail by comparing value added per employee in each sector in each country. This may give a greater indication of competitiveness from a sectoral performance rather than national perspective. 

Ireland is a small open economy with an export orientated manufacturing industry which is also highly dependent on FDI. As has been done for some other countries, this paper suggests that a multiple-linked diamond might be more appropirate for Ireland as an alternative to the traditional single diamond proposed by Porter which is highly dependent on home based demand.

The different methods for identifying competitive industries may initially look similar but the level of detail is dependent on the richness of the data employed and the PVA method appears to have the potential for more rewarding and informative analysis of both industrial and national competitive performance. The significance of exports to the competitiveness of a small open economy is well documented and the commodity method analysis can provide interesting information in relation to this. However it does not allow for the same level of complexity and depth of analysis in terms of contribution to the national economy and in terms of international comparisons of performance of sectors in different countries. Further research in the area is being conducted which will compare national sectoral contributions per employee and provide a more detailed breakdown of sectors.
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Figure 3: A Multiple linked Diamond for Ireland showing Exports as % GDP
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Figure 2: ‘Porter’s Diamond’ - The Determinants of National Advantage
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� Tables 12 to 16 are, for reasons of space, available in an appendix which may be received directly from the authors.


� It should be noted that the UK figure is based on value added at factor costs which is probably slightly less than actual value added which would give a higher PVA score.
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