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Abstract

There is a contradiction between the implications of international trade theory and those of portfolio theory.  Trade theory suggests that countries should specialize in line with comparative advantage, while portfolio theory emphasizes the benefits of diversification.  Multinational firms have contributed enormously to the development of Ireland’s economy during the past 25 years, transforming it from a poorly developed agrarian economy to one of the most open and competitive economies in the world.  Recently, however, concern is emerging about Ireland’s specialization in a narrow range of sectors that are dominated by foreign-owned corporations, and which are highly vulnerable to fluctuations in the world economy. 

This study uses the principles of portfolio theory to evaluate the development of Ireland’s industrial structure.  Using 25 years of data on employment by manufacturing sector in indigenous and foreign firms, it shows that foreign firms have raised the growth of employment in Ireland while reducing its volatility.  In this sense, the policy of fostering economic and industrial transformation by attracting multinational firms can be considered to be efficient in mean-variance space.  

1.  Introduction

There is an important and under-researched contradiction between the implications of international trade theory and those of portfolio theory.  Trade theory suggests that countries should specialise in line with comparative advantage, while portfolio theory emphasises the benefits of diversification.  The Irish economy has, over the past 25 years, increased its international competitiveness and generated higher employment growth with growing trade surpluses by attracting successful foreign companies that operate in dynamic growth sectors to locate their production activities in Ireland.  For example, total employment in Irish manufacturing grew moderately by about 18,000 during the 25 years from 1974-75 1998-99.  As Figure 1 shows, however, this moderate rise hides dramatic changes in the relative number of jobs in the foreign and indigenous sectors.  In 1974-75, indigenous manufacturing accounted for 2/3 of all manufacturing jobs, and foreign companies accounted for the rest.  By 1998-99, however, indigenous companies accounted for just over half of total manufacturing employment, while the share of foreign companies had risen to almost equal to this.  But concern has recently been expressed about the dangers of greater reliance on these sectors.  Employment growth in the Irish economy could become more variable if the foreign sectors are more subject to economic upturns and downturns than are the indigenous sectors.  In this paper, we examine the evolution of Ireland’s manufacturing industrial structure using the methodology and insights from portfolio theory.  We show that the growth in the relative size of the foreign manufacturing sector has contributed to the creation of a more efficient combination of employment growth relative to its variability than existed hitherto. 

There are important conceptual differences between a country’s industries and an investor’s stocks of financial assets.  First, the make-up of an investment portfolio is subject to fewer constraints than is a country’s inherited industrial structure.  For example, portfolio theory solves for the most efficient combinations of assets in terms of their return and risk characteristics, without requiring the investor to hold positive amounts of any particular assets.  Indeed, efficient portfolios are frequently constructed with ‘short sales’, whereby some assets are held in negative quantities.  A country’s industrial structure, however, cannot be changed like a portfolio of financial assets.  This raises an interesting question, namely, to what extent does a country choose its stock of industries?   In the Irish case, this question arguably raises fewer problems than it does elsewhere, because the country’s foreign-owned sectors have been targeted by the government’s industrial development agencies.  Our analysis is therefore interpretable as examining the efficiency of the employment – generating aspects of the government’s policy of attracting multinational companies to locate their production facilities in Ireland.  In this contest, the efficiency in question is the extent to which the policy of expanding the proportion of foreign-dominated sectors relative to domestically-owned sectors has improved the mean-variance properties of the country’s overall manufacturing employment growth.

A second difference is that an investor’s choice of portfolio does not influence the returns and variances of the individual stocks.  Although portfolio theory assumes that all assets supplies are fixed, the assumption of atomistic markets ensures that any individual’s asset demand configurations do not impact on the overall market.  In the context of a country’s industrial structure, however, fixed or inelastic factor supplies imply that as some industries grow, others must inevitably decline.  High growth in some sectors is inevitably associated with low growth in others.  Once again, however, this raises fewer problems in the Irish case than elsewhere, because both the Irish labour market and the Irish capital market are amongst the most open in the world.  In the Irish context, therefore, it is more appropriate than elsewhere to assume that there is little or no ‘crowding-out’ of indigenous employment by the growth of employment in the foreign sectors.  Indeed, our dataset provides evidence that is at least consistent with the possibility of ‘crowding-in’ in some sectors.

In applying the insights of portfolio theory to Ireland’s industrial structure, we examine 25 years of Ireland’s manufacturing employment data at various levels of aggregation over the period from 1974 to 1999.  We apply the concepts of the return and risk on an asset from portfolio theory to the average rate of employment growth over the period, and to the standard deviation of the growth rate in employment.  The reasons for our choice of the employment growth rate as the asset’s return will be clear.  Why should we also be concerned with volatility?  The answer, as in portfolio theory, has to do with attitudes to risk.  A stable environment, i.e. a constant growth rate, is preferable to an unstable one with the same mean rate of employment growth because such an environment is easier to plan for.  In macroeconomic terms, it makes manpower policy easier to affect, and it reduces the adjustment costs associated with physical investment.  

The essential questions we ask are threefold.  First, how do the mean rates and standard deviations of employment growth in the foreign and indigenous sectors of Irish manufacturing compare with a sectoral structure that yields the lowest standard deviation?  Putting this another way, how does Ireland’s current sectoral mix compare with the ‘minimum risk portfolio’ of sectors.  Second, how has the government’s policy of attracting foreign multinational companies altered the return – risk characteristics of the country’s manufacturing employment growth rates?  More specifically, has the growth in the relative share of foreign relative to indigenous manufacturing employment led to higher mean rates of overall job growth at the expense of greater variability?  Third, if the answer to the previous question is in the affirmative, has the greater average job growth been achieved at a cost in terms of its variability that compares favourably to the relative cost that would be borne on an efficient mean-variance frontier?  

Our paper is structured as follows.  In the next section, we discuss previous relevant research as it relates to the issues under discussion in this paper.  In Section 3, we discuss the position of Ireland’s industrial structure in relation to the EU.  The dataset is described in Section 4.  Our mean-variance analysis of Ireland’s manufacturing employment is presented in Section 5.  The final section summarises our arguments and draws together the conclusions.    

2.  Previous Research

There exists a considerable literature on industrial structure, the role of trade, and the importance of multinational corporations in domestic growth and employment.  The vast bulk of this research has focussed on the first moment of the relevant variables.  Only a small number of papers have taken the second moment into account while applying the insights from portfolio theory to issues similar to those being addressed in this paper.  Goldberg and Levy (2000) analyse the EU as a portfolio of countries, in which each country is described by the average growth path and variance of its GDP.  Our analogy is between industries (rather than countries) and financial assets. Gunther 

and Robinson (1999) adopt this perspective in studying the diversification effects of cross-border mergers among US banking groups.  Meon and Weill (2001) use a similar approach to judge whether portfolio benefits have emerged from the evolution of industrial diversification across EU member states.

While close in principle to our approach, Meon and Weill (2001) use output data (which is suspect in the Irish case due to transfer pricing) and they disaggregate into 6 sectors: agriculture, forestry and fishing; oil and gas extraction; manufacturing; construction, and market and non-market services.  We focus on the manufacturing sector, and we work with more disaggregated sectoral employment data.  We also differ from Meon and Weill (2001) in a more important way.  They define a sector’s return and variance as we do, but in terms of its performance across the whole EU.  The mean and return for an individual country is then given by the EU wide performance of each sector weighted by the sector’s importance in that country. Implicitly, this attempts to net out country-specific shocks which we do not wish to do.   

In this approach to analysing Ireland’s industrial structure, the sources of ‘shocks’ (i.e., the differences in the standard deviations of employment growth across sectors) is irrelevant.  It makes no difference whether a sector is more vulnerable to country-specific disturbances or is instead more prone to worldwide sectoral disturbances.  This may be a deficiency in that within EMU for example, country-specific shocks may decline in importance, or, with the product life-cycle, some existing sectors might be more vulnerable to sectoral disturbances in the future.  In response to this, we point out that there is a substantial literature that attempts to distinguish between sectoral and country-specific shocks, and there is as yet no agreed method of doing so.  See, for example, Stockman (1988), Palley (1992), Ghosh and Wolf (1997), and the substantial work emanating from the Lilien (1982) hypothesis. As with conventional portfolio theory, however, we must accept that ‘past performance is no guide to future returns’.

3.  Ireland in the EU Context 

One of the questions with which we are concerned is whether Ireland can be thought to be overspecialised in certain industrial sectors.  A first take on this issue is to look at the absolute degree of specialisation of the various EU economies.  A conventional measure used to analyse this is the Herfindahl index.  Letting αi represent the share of industry i in total manufacturing employment in a country, we define the Herfindahl index H as:

H = [
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This index will lie between 0 and 100.  For example if all employment is in only one sector, αi is 1 and the index is 100.  If half of employment is in each of two sectors, 

H = [(1/2)2  + (1/2)2]*100 =  50.  The lower the value of H therefore, the less specialised is the country.   

Based on a classification of employment into 30+ NACE 2-digit sectors, Table 1 provides our findings for the EU in 1996.  Since we would generally expect larger economies to be less specialised, the countries whose positioning appears odd in this table are Belgium and to a lesser extent Austria and Finland.  These small economies are less specialised than might be expected.  On the face of it, Ireland appears to be about where it should be in the country rankings.  This measure, however, says nothing about whether Ireland or any other country is specialised in the higher employment growth sectors, or in the sectors with more volatile employment growth.

A perspective closer to that of the present paper is adopted by Barry and Bergman (2002).  They look not at the degree of specialisation of an economy as captured by the Herfindahl index, but at various measures of the relative volatility of different economies.  The simplest measure of country employment instability is to look at the standard deviation of total manufacturing employment growth over the sample period.  The ranking here is presented in Table 2.  The Spearman rank correlation coefficient between a country’s ranking in terms of the Herfindahl index and the standard deviation of total manufacturing employment growth is 0.36, which suggests that country specialisation can have a strong influence on employment instability.

Barry and Bergman (1992) also explore more complex formulations of employment instability.  Following Ghosh and Wolf (1997), they define an individual-micro shock as the shock to the (employment) growth rate of an individual sector in an individual country.  This is defined as the residual of an autoregression of the current growth rate on a constant and on its own lag.  A country-micro shock is then defined as the weighted average across all sectors of the absolute value of the individual-micro shocks in that country.
  These country-micro shocks are shown in Table 3.   Barry and Bergman (2002) analyse the sectoral and country characteristics that determine how countries are ranked along this dimension.  The Spearman rank correlation coefficient for the ranking in terms of the Herfindahl index and the country micro shocks is 0.442.  Hence the degree of specialisation of a country is an even stronger candidate explanation for employment instability as measured in this way.

In an attempt to separate out sectoral from country-specific shocks, the second column weights the sectoral micro-level fluctuations found for each country not by the sectoral weights in each country but instead by their weights across the EU.  It will be seen that in each case the latter weighting scheme would imply higher fluctuations.  Thus we can conclude that each country has a lower weighting than the EU average in the sectors that are most volatile in that country.  We suggest that this can be taken as evidence that adjustment costs associated with sectoral employment volatility matter!

A third way to measure a country’s employment volatility, again following Ghosh and Wolf (1997), is to define the average country shock as the absolute value of the weighted average of actual rather than absolute shocks to sectors in that country.  This allows for positive and negative shocks within a country to cancel each other out. The ranking of countries in this regard is shown in Table 4.  The Spearman rank correlation coefficient for the ranking in terms of the Herfindahl index and these actual country shocks is 0.1560, suggesting that country specialisation exerts a weaker influence on employment instability as measured in this way.

4.  The Data 

The data set for this study consists of 25 years of annual data on employment in Irish manufacturing over the period 1974 to 1999.  The employment data is available in NACE 4-digit format, and covers 33 sub-sectors within the overall manufacturing sector.  In order to facilitate analysis of this data, the 33 4-digit sectors have been consolidated into 10 standard classifications that closely correspond to NACE 2-digit codes.  The following sub-sectors have been created from the database:

· Food, beverage and tobacco (3110, 3130 and 3140)

· Textiles, clothing, leather products and footwear (3210, 3220, 3230 and 3240)

· Paper, printing and publishing (3410 and 3420)

· Chemicals, rubber and plastics (3510, 3528, 3530, 3550 and 3560)

· Pharmaceuticals (3522)

· Iron, steel and metal products (3710, 3720 and 3810)

· Ships, cars, aircraft and transport nec (3841, 3843, 3845 and 3849)

· Professional instruments (3850)

· Office computer equipment and electrical (3825, 3829, 3832 and 3839)

· Miscellaneous (3310, 3320, 3610, 3620, 3690 and 3900)

Table 5 provides an overview of developments in employment in these sectors in Irish manufacturing by indigenous companies, by foreign companies, and by all companies.  The Table presents in the first column the average level of employment (in thousands) in 1974 and 1975.  The second column gives the percentage share of this employment in total manufacturing by type of company.  The third column gives the level of employment in thousands on average during 1998-1999, along with the shares.   The final column in the Table gives the changes in employment by sector and type of company over the 25-year period.

A number of observations are apparent from inspection of the table.  Most of these are not surprising to close followers of industrial development in Ireland over the past 25 years.  First, total employment in the manufacturing sector amounted to just over 217,000 in 1974-75.  This increased moderately by almost 18,000 to 235,000 by 1998-99.  Of considerable interest, however, is that this moderate increase hides extensive developments in the indigenous sector and in the foreign sector.  Employment in indigenous manufacturing companies in 1974-75 amounted to 144,000, and employment in foreign companies at the same time was just over half this at 74,000.  By 1998-99 however, employment in indigenous manufacturing companies had declined by 21,000 to a total of 123,000 in 1998-99.  This seemingly systemic decline in employment in indigenous Irish manufacturing companies, however, has been spectacularly offset by dynamic growth in employment in foreign manufacturing companies located in Ireland.  During the 25-year period of this study, over 38,000 jobs have been created in foreign-owned manufacturing companies, raising the level of employment to over 112,000 by 1998-99.  The effect of this has been to cause a dramatic shift in the proportions of manufacturing workers who are employed by indigenous versus foreign companies.  In 1974-75, indigenous companies accounted for 2/3 of all manufacturing jobs, and foreign companies accounted for the rest.  By 1998-99 however, indigenous companies accounted for just over half (52 percent) of total manufacturing employment, while the share of the foreign companies is almost equal to this.  

Second, within the overall changes described above, there have been some spectacular changes in employment at the sub-sector level.   From an economic policy perspective, the most important measure of change is in numbers employed rather than in percentage changes.  This is because small percentage changes in a sector that employs many people have greater policy relevance in terms of employment targets than do large percentage changes in relatively smaller sectors.  Looking at the bottom part of Table 1, which provides the figures for employment by all companies, it can be seen that although there was growth of almost 18,000 jobs in the sector as a whole.  This masks some substantial changes.  More specifically, the sector that has lost most jobs over the period is textiles, clothing and footwear, with a loss of almost 27,000 jobs.  The next largest decline is in food, beverage and tobacco, with a loss of almost 

15,000 jobs.  These two sectors alone have lost 42,000 jobs during the period.  The loss in employment in these sectors, however, has been more than compensated for by spectacular growth in office, computer equipment and electrical (38,00), in professional instruments (11,000), and in pharmaceuticals (10,000).  These three industries alone have added 58,000 jobs.  

Third, within the indigenous companies, the largest employment loss has been experienced in textiles, clothing and footwear (20,000) and food, beverage and tobacco (8,000).  This employment loss, amounting to 38,000, has not been adequately offset by growth in the relatively few significant indigenous employment growth sectors, namely office computer equipment and electrical (5,000), and in iron, steel and metal products (3,000).  Within the foreign company sector, however, the largest employment losses have also been in textiles, clothing and footwear (7,000) and in food, beverage and tobacco (6,000).  This employment loss, amounting to 12,000, has been spectacularly offset by rapid growth in office computer equipment and electrical (34,000), professional instruments (10,000) and pharmaceuticals (9,000) – amounting to 53,000.  

Fourth, the Table presents some evidence that is consistent with the view that the sectors which have experienced strong growth in employment within foreign companies have begun to generate growth in employment amongst indigenous firms within the same sector.   It is important to note that although this is not empirically tested in this paper, but the trend is visible.  For example, the foreign sector which gained most jobs was office computer equipment and electrical, and employment amongst indigenous companies in this sector has grown by over 60 percent, and indeed is the sector within which most indigenous company jobs have been created.  The foreign company sector which gained the second highest number of jobs was professional instruments, and employment in this sector amongst indigenous companies has also more than doubled.  The third fastest foreign company employment growth sector is in pharmaceuticals, and once again employment within this sector by indigenous companies has also more than doubled.

Fifth, an alternative presentation of the data at the bottom of the Table categorises the sectors as either low tech or high tech, rather than as indigenous or foreign.  

4.  Mean – Variance Analysis 

The concepts of expected return and risk from portfolio theory can be readily applied to analyse the growth and volatility of employment in Irish manufacturing sectors as follows.  Denote the annual percentage growth in overall manufacturing employment by G, and denote the individual sectors by subscripts i = 1 … N.  The growth in employment in sector i in any given year is therefore denoted by Gi.  A given industrial structure, A, is described by a set of weights, Xi, each of which denote the proportion of employment in sector i relative to total manufacturing employment.  The mean rate of employment growth generated by sectoral configuration A is then described by equation (2), with E denoting the expectations operator.
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The variance of employment growth in sectoral configuration A is described by equation (3).
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The variance can be seen as the sum of two terms.  The first term is the sum of the variances of employment growth in each sector multiplied by its squared weight in the sectoral configuration A.  The second term on the right hand side of equation (3) is the sum of the covariance terms multiplied by the product of their weights.  This term introduces the possibility that sectors with employment growth that covaries negatively can form a ‘hedge’ that reduces the variance of the growth of overall employment. 

An efficient set of possible sectoral configurations that yield the highest rates of employment growth for a given variance, or alternatively, that yield the lowest variance for a given level of employment growth, can be obtained by solving the optimisation problem in equation (4) subject to the constraints in (5) to (7). 

Minimise 
[image: image4.wmf]å

å

å

=

¹

=

=

+

N

1

i

ij

N

i

j

1

j

j

i

N

1

i

2

i

2

i

X

X

X

s

s







(4)

subject to,
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This is the standard Markowitz quadratic programming problem of portfolio theory with no riskless asset and with short sales not permitted (see, for example, Elton and Gruber (1995)).  It minimises the variance of employment growth subject to the constraints that the expected growth of employment in the overall sectoral configuration is the sum of its expected growth in each sector multiplied by the sectore’s weight (5), that the sum of the sectoral weights is unity (6), and that there can be no negative weights (7).  There are many standard packages available to solve this problem, and we use the VisualMvo programme of Efficient Solutions Inc which solves for the efficient set and traces it out by varying GA between the minimum variance sectoral configuration and the maximum employment growth configuration. 

A 2-Sector Model

We begin our application of portfolio theory to Ireland’s industrial structure by considering just two sectors - indigenous and foreign.  Both Figure 1 and Table 5 show that employment in the indigenous sector has been declining over most of our data period, 1974-1999, while employment in the foreign sector has been rising.  Accordingly, the return (average annual growth rate of employment) on the indigenous sector has been negative, while that on the foreign sector has been positive.  Interestingly, however, the variability of the foreign sector employment growth as measured by its standard deviation is higher than that for the indigenous sector.  This is the sense in which commentators refer to the foreign sector as being riskier than the indigenous sector.  This does not mean, however, that the foreign sector makes employment growth more risky in Ireland overall.  As Figure 2 shows, the rates of employment growth in the two sectors are less than perfectly correlated, so together they have the potential to form somewhat of an employment growth hedge.  

The efficient frontier for the 2-sector model is depicted in Figure 3.  The top part of the Figure shows that the indigenous sector, depicted by point ‘1’ in the Figure, has a mean rate of employment growth of –0.65 percent and a standard deviation of 0.0277.  By contrast, the foreign sector, depicted by point ‘2’, has a mean rate of employment growth of 1.74 percent and a standard deviation of 0.0291.  The foreign sector is growing faster, but it is riskier.  The correlation coefficient of 0.86 confirms that the sectors form an employment growth hedge, implying that a judicious combination of the indigenous and foreign sectors could yield a higher rate of employment growth than is available from the indigenous sector alone, combined with a lower standard deviation than is available within either sector alone.  Such a point would lie on the efficient frontier to the left of point ‘A’.  The minimum variance configuration at ‘B’ is one such point, and it corresponds to a mean employment growth rate of 0.13 percent with a standard deviation of 0.0272, which is less than that for either the indigenous or the foreign sectors alone.

Because there are only two sectors in this model, all points except point ‘2’ at the north-east frontier of the efficient locus will include both sectors.  (This will not be the case when we disaggregate further below).  The 1974/75 configuration (by which we mean the distribution of employment between indigenous and foreign industry that actually prevailed in 1974/75) lies at point ‘C’, close to the minimum variance configuration at ‘B’.  This configuration consisted of 67 percent of manufacturing jobs being located in the indigenous sector and the remaining 33 percent being in the foreign sector.  The 1998/99 configuration (i.e. the distribution of employment between indigenous and foreign industry that actually prevailed in 1998/9) lies further to the northeast at point ‘D’ (although still to the northwest of the return-variance combination that characterises the indigenous asset alone).  This reflects the fact that Ireland’s manufacturing d the portfolio has shifted over time more towards the foreign sector, with 52 percent of jobs being located in the indigenous sector and the remaining 48 percent being in the foreign sector.  The Figure clearly shows that the growth in Ireland’s foreign manufacturing sector has allowed the overall manufacturing sector to grow more rapidly at the cost of some increase in volatility.        

A 20- Sector Model

By working with only 2 sectors, we have forced the optimisation programme to include both sectors on the efficient frontier.  All sectors are much less likely to be ‘held’ when we disaggregate into a larger number of sectors.  As described above, our database consists of 60+ industries, half of them foreign and half indigenous.  This is too many to allow us retain controllability, so we have aggregated them into the 10 sectors described.  In doing so, our choice of aggregation is based on our wish to remain close to the standard set of 2-digit NACE sectors without aggregating subsectors that behave quite differently with respect to their mean and variance of employment growth.  As before, we also wish to distinguish between Ireland’s initial industrial structure in 1974/75 and its most recent configuration in 1998/99.  The weights in each are given in Table 6, with returns (average employment growth in the sector) and standard deviations also shown.

Again, what we wish to ask in each case are the following questions.  First, for the actual rate of employment growth generated by the portfolio, what alternative portfolio would have given us the minimum variance possible, and would it have contained more or less foreign sectors?  Second, for the variance of the actual portfolio, what alternative portfolio would have given us the highest rate of employment growth, and would this portfolio have contained more or less foreign sectors?  Figures 4 and 5 provide the answers.

Consider Figure 4 which shows the efficient frontier for the 10 indigenous and 10 foreign sectors.  The return-risk characteristics of each sector are also depicted by the points numbered ‘1’ to ‘20’ in boxes, and these are described in the bottom part of the Figure.  The minimum variance portfolio contains 10 sectors – 7 indigenous and 3 foreign.  This is consistent with the 2-sector model depicted in Figure 3 that described the indigenous sector as less variable than the foreign sector.  It is noticeable that the top right hand corner point of the efficient frontier contains only sector 18 – the foreign office and computer equipment and electrical sector, which has the highest growth rate with a relatively large standard deviation.  Interestingly, moving along this efficient frontier reveals that indigenous sectors 8 and 9 never feature as part of any optimal portfolio of industries.

Figure 5 replaces these sectors with 2 others – they are the actual industrial configurations that existed at the start (1974/75) and the end (1998/99) of the period.  The minimum variance configuration is depicted as point ‘A’.  As in Figure 4, the minimum variance portfolio at ‘A’ consists of 7 indigenous sectors and 3 foreign sectors.  As we move north eastwards along the efficient frontier, the relative weightings of the indigenous sectors decline and those of the foreign sectors rise.  For example, at point ‘B’, there are only 2 indigenous sectors – pharmaceuticals and professional instruments.  When we reach point ‘C’, there are no indigenous sectors included in any efficient configurations.

The actual industrial configuration that existed in 1974/75 is labelled point ‘D’ in the Figure, and the configuration that existed in 1998/99 is labelled point ‘E’.  The 1974/75 configuration delivers a mean employment growth rate of –0.008 percent with a standard deviation of 0.024.  Clearly, a more optimal mix of sectors would have delivered better employment growth with less risk anywhere in a north westerly direction from this point, and it would have featured more foreign sectors.  By the end of the period, however, Ireland’s industrial structure shifted to point ‘E’, which contains more foreign sectors and delivers significantly higher employment growth of 0.017 percent with a higher standard deviation of 0.030.

Figure 6 ‘zooms in’ on the shift that occurred in Ireland’s manufacturing sector between 1974/75 (labelled point ‘A’) and 1998/99 (labelled point ‘B).  It answers the third question posed in the introduction, namely, whether the greater average job growth associated with the most recent sectoral configuration has been achieved at a cost in terms of its variability that compares favourably to the relative cost that would be borne on an efficient mean-variance frontier.  Point ‘A’ (Ireland’s industrial configuration in 1974/75) delivers mean annual employment growth of –0.008 percent and a standard deviation of 0.024.  Point ‘B’ (its configuration in 1998/99) delivers mean annual employment growth of 0.017 percent and standard deviation of 0.030.  In order to see whether the shift from ‘A’ to ‘B’ has raised employment growth relative to its variability at a greater or lesser rate than would be achieved on the efficient frontier, we can consider two industrial configurations that lie on the efficient frontier vertically above ‘A’ and ‘B’ at points ‘C’ and ‘D’.  Configuration ‘C’ has the same variability as ‘A’, and point ‘D’ has the same variability as ‘B’.  Point ‘C’ delivers mean annual employment growth of 0.037 percent with a standard deviation of 0.024.  Point ‘D’ delivers mean annual employment growth of 0.056 percent with a standard deviation of 0.030.  The policy of attracting foreign multinational companies (illustrated by the move from ‘A’ to ‘B’) has raised mean employment growth relative to its variance by a greater amount (0.025 percent) than is implied by a shift along the efficient frontier from ‘C’ to ‘D’ (0.019 percent).  Using the level of manufacturing employment in 1999 (236,800) as a base, this extra growth relative to what could have been achieved on the efficient frontier with the same increase in variability yields an extra 7,750 jobs after 5 years, rising to an extra 17,284 jobs after 10 years.  In this sense, Ireland’s policy of attracting more multinational manufacturing firms to locate production in Ireland has raised employment growth in manufacturing relative to its variability at a faster rate than would be implied by a movement along the efficient frontier.  In this sense, the policy has also been successful in approaching the efficient frontier.

5.  Summary and Conclusions

Concern has recently been expressed about Ireland’s specialisation in a narrow range of foreign-owned sectors that are highly vulnerable to fluctuations in the world economy.  These products tend to have high income elasticities, which explains their vulnerability in a downturn.  There is thus a trade-off between output and employment growth over the longer term and volatility in the short to medium term.  A country’s industrial structure may therefore be viewed as a portfolio of industries, and the principles of portfolio theory can shed light on the issue.  This study evaluates the portfolio characteristics of Ireland’s industrial structure in terms of the contribution of individual sectors distinguished by nationality of ownership, and in particular, facilitates evaluation of the contribution of foreign industry to the volatility of employment growth in the economy.   

Overall, the analysis shows that foreign industry has contributed not only to Ireland’s employment growth, but also to a reduction in the volatility of employment creation in the economy relative to what it would be with only an indigenous sector.  Given that Ireland has pursued the policy of attracting more foreign production into the economy, it has used this to gain significant extra employment growth relative to what could have been achieved by moving along an efficient frontier.  In this sense, the policy can be considered to be efficient in mean-variance space.  

Figure 1

Employment in Irish Manufacturing

Annual Data, 1974 – 1999
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Table 1

Herfindahl Indices for EU Sectoral Employment, 1996


	Denmark
	8.6

	Netherlands
	7.3

	Greece
	7.0

	Portugal
	6.9

	Ireland
	6.9

	Sweden
	6.8

	Unweighted country average
	6.4

	Germany
	6.3

	Finland
	6.1

	Spain
	6.0

	Austria
	5.9

	Italy
	5.7

	France
	5.7

	UK
	5.5

	Belgium
	5.5


Table 2

Standard Deviation of Total Manufacturing

Employment Growth, 1971-1996


	Spain
	3.94

	Sweden
	3.56

	Greece
	3.54

	Finland
	3.49

	Denmark
	2.95

	UK
	2.85

	Portugal
	2.70

	Ireland
	2.67

	Germany
	2.32

	Italy
	2.23

	Austria
	1.92

	Netherlan
	1.88

	Belgium
	1.85

	France
	1.60


Table 3

Within-Country Micro Shocks: Absolute Values


	
	Country

weights
	EU weights

	
	(AR)
	(AR)

	Portugal
	4.316
	6.362

	Sweden
	3.909
	4.22

	Finland
	3.853
	4.421

	Ireland
	3.759
	4.517

	Spain
	3.753
	3.788

	Denmark
	3.73
	4.085

	Greece
	3.685
	4.463

	Austria
	3.339
	3.9

	Average
	3.233
	3.697

	UK
	3.166
	3.188

	Italy
	2.749
	2.955

	Netherlands
	2.524
	3.086

	Belgium
	2.508
	2.697

	Germany
	2.39
	2.394

	France
	1.582
	1.682


Table 4

Within-Country Shocks: Absolute Values


	Portugal
	0.357

	Austria
	0.139

	Sweden
	0.101

	Finland
	0.079

	Ireland
	0.079

	Spain
	0.071

	Denmark
	0.064

	UK
	0.051

	Italy
	0.040

	Germany
	0.023

	France
	0.018

	Greece
	0.015

	Netherlan
	0.011

	Belgium
	0.006


Table 5

Employment in Irish Manufacturing Industry,

Annual Data, 1974-1999



	
	Jobs
	Share
	Jobs
	Share
	Change

	
	('000)
	(%)
	('000)
	(%)
	('000)

	Indigenous companies
	
	
	
	
	

	Food, beverage and tobacco
	43.315
	0.30
	34.874
	0.28
	-8.441

	Textiles, clothing and footwear
	29.446
	0.21
	9.133
	0.07
	-20.313

	Paper, printing and publishing
	13.817
	0.10
	12.526
	0.10
	-1.291

	Chemicals, rubber, plastics
	8.687
	0.06
	8.828
	0.07
	0.141

	Pharmaceuticals
	0.409
	0.00
	0.944
	0.01
	0.535

	Iron, steel, and metal products
	11.725
	0.08
	14.660
	0.12
	2.936

	ship, cars, aircraft and transport nec
	4.287
	0.03
	4.379
	0.04
	0.092

	professional instruments
	0.799
	0.01
	2.261
	0.02
	1.462

	Office, computer equipment and electrical
	8.219
	0.06
	13.212
	0.11
	4.994

	Miscellaneous
	22.851
	0.16
	22.173
	0.18
	-0.679

	Total indigenous companies
	143.552
	1.00
	122.987
	1.00
	-20.565

	
	
	
	
	
	

	Foreign companies
	
	
	
	
	

	Food, beverage and tobacco
	18.518
	0.25
	12.153
	0.11
	-6.365

	Textiles, clothing and footwear
	12.438
	0.17
	5.896
	0.05
	-6.542

	Paper, printing and publishing
	2.723
	0.04
	1.792
	0.02
	-0.931

	Chemicals, rubber, plastics
	7.581
	0.10
	10.344
	0.09
	2.763

	Pharmaceuticals
	2.450
	0.03
	11.829
	0.11
	9.379

	Iron, steel, and metal products
	7.066
	0.10
	5.132
	0.05
	-1.934

	ship, cars, aircraft and transport nec
	7.621
	0.10
	7.717
	0.07
	0.096

	professional instruments
	3.035
	0.04
	12.688
	0.11
	9.653

	Office, computer equipment and electrical
	7.158
	0.10
	40.750
	0.36
	33.592

	Miscellaneous
	5.037
	0.07
	3.715
	0.03
	-1.323

	Total foreign companies
	73.624
	1.00
	112.014
	1.00
	38.390

	
	
	
	
	
	

	All companies
	
	
	
	
	

	Food, beverage and tobacco
	61.832
	0.28
	47.027
	0.20
	-14.805

	Textiles, clothing and footwear
	41.883
	0.19
	15.028
	0.06
	-26.855

	Paper, printing and publishing
	16.539
	0.08
	14.318
	0.06
	-2.222

	Chemicals, rubber, plastic
	16.268
	0.07
	19.171
	0.08
	2.904

	Pharmaceuticals
	2.859
	0.01
	12.773
	0.05
	9.914

	Iron, steel, and metal products
	18.790
	0.09
	19.792
	0.08
	1.002

	ship, cars, aircraft and transport nec
	11.907
	0.05
	12.096
	0.05
	0.189

	professional instruments
	3.834
	0.02
	14.948
	0.06
	11.114

	Office, computer equipment and electrical
	15.377
	0.07
	53.962
	0.23
	38.586

	Miscellaneous
	27.888
	0.13
	25.887
	0.11
	-2.001

	Total all companies
	217.176
	1.00
	235.001
	1.00
	17.825

	
	
	
	
	
	


Figure 2

Employment in Irish Manufacturing

Annual Data, 1974 – 1999
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Figure 3

Portfolio Characteristics of the 2 Sector Model
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Table 6

Characteristics of Actual Portfolios in the 10 Sector Model


	
	Weight
	Weight
	
	Standard

	
	at start
	at end
	Mean
	deviation

	Indigenous sector
	
	
	
	

	Food, beverage and tobacco
	0.20
	0.15
	-0.008
	0.024

	Textiles, clothing and footwear
	0.14
	0.04
	-0.050
	0.044

	Paper, printing and publishing
	0.06
	0.05
	-0.004
	0.025

	Pharmaceuticals
	0.00
	0.00
	0.039
	0.092

	Iron, steel, and metal products
	0.05
	0.06
	0.011
	0.063

	ship, cars, aircraft and transport nec
	0.02
	0.02
	0.002
	0.064

	professional instruments
	0.00
	0.01
	0.049
	0.068

	Office, computer equipment and electrical
	0.04
	0.06
	0.020
	0.049

	Miscellaneous
	0.11
	0.09
	0.000
	0.042

	Chemicals, rubber, plastics
	0.04
	0.04
	-0.001
	0.040

	Foreign sector
	
	
	
	

	Food, beverage and tobacco
	0.09
	0.05
	-0.016
	0.024

	Textiles, clothing and footwear
	0.06
	0.03
	-0.033
	0.066

	Paper, printing and publishing
	0.01
	0.01
	-0.016
	0.061

	Pharmaceuticals
	0.01
	0.05
	0.072
	0.050

	Iron, steel, and metal products
	0.03
	0.02
	-0.013
	0.072

	ship, cars, aircraft and transport nec
	0.04
	0.03
	0.002
	0.080

	professional instruments
	0.01
	0.05
	0.064
	0.075

	Office, computer equipment and electrical
	0.03
	0.17
	0.077
	0.070

	Miscellaneous
	0.02
	0.02
	-0.012
	0.062

	Chemicals, rubber, plastics
	0.03
	0.04
	0.014
	0.049


Figure 4

Portfolio Characteristics of the 20 Sector Model
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Figure 5

Ireland’s Industrial Structure Modelled within the 20 Sector Model
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Point ‘A’ is Ireland’s industrial configuration in 1974/75 (with mean annual employment growth of –0.008 percent and standard deviation of 0.024).  Point ‘B’ is its configuration in 1998/99 (with mean annual employment growth of 0.017 percent and standard deviation of 0.030).  Point ‘C’ is on the efficient frontier vertically above ‘A’ (with mean annual employment growth of 0.037 percent and standard deviation of 0.024).  Point ‘D’ is also on the efficient frontier vertically above ‘B’ (with mean annual employment growth of 0.056 percent and standard deviation of 0.030).  The policy of attracting foreign multinational companies (illustrated by the move from ‘A’ to ‘B’) has raised mean employment growth relative to its variance by a greater amount (0.025 percent) than is implied by a shift along the efficient frontier from ‘C’ to ‘D’ (0.019 percent). 








� The Spearman coefficient has a value of +1 if country rankings are the same along the two dimensions, a value of –1 if rankings are perfectly negatively correlated,and a value of 0 if there is no correlation.


� The absolute value of the country shock based on actual micro shocks will be substantially lower than the value of the country-micro shock based on the absolute value of the state-micro shocks, because the aggregate country shock is reduced by “diversification” across sectors.
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		Date		Food-I		Textiles-I		Wood-I		Paper-I		Chemicals-I		Pharm-I		Petrol-I		Pottery-I		Minerals-I		Metal-I		Office-I		Electrical-I		Transport-I		Instruments-I		Other-I		Total-I		Food-F		Textiles-F		Wood-F		Paper-F		Chemicals-F		Pharm-F		Petrol-F		Pottery-F		Minerals-F		Metal-F		Office-F		Electrical-F		Transport-F		Instruments-F		Other-F		Total-F		Food-T		Textiles-T		Wood-T		Paper-T		Chemicals-T		Pharm-T		Petrol-T		Pottery-T		Minerals-T		Metal-T		Office-T		Electrical-T		Transport-T		Instruments-T		Other-T		Total-T

		1974		43.737		31.012		9.197		14.055		4.617		0.412		4.489		3.823		8.060		11.904		4.355		4.088		4.324		0.754		1.941		146.768		18.492		12.874		0.664		2.738		4.395		2.281		3.052		1.349		2.458		7.598		4.639		2.171		8.000		2.873		0.813		74.397		62.229		43.886		9.861		16.793		9.012		2.693		7.541		5.172		10.518		19.502		8.994		6.259		12.324		3.627		2.754		221.165

		1975		42.892		27.879		9.089		13.578		4.127		0.406		4.141		3.866		8.070		11.545		4.290		3.704		4.249		0.844		1.656		140.336		18.543		12.001		0.467		2.707		4.615		2.619		3.099		1.271		2.109		6.533		5.301		2.205		7.241		3.197		0.943		72.851		61.435		39.880		9.556		16.285		8.742		3.025		7.240		5.137		10.179		18.078		9.591		5.909		11.490		4.041		2.599		213.187

		1976		42.593		26.243		9.480		13.811		3.761		0.418		4.325		4.033		8.112		12.094		4.529		3.550		4.369		0.792		1.670		139.780		17.700		12.915		0.574		2.763		4.049		2.922		3.350		1.187		2.048		7.520		6.845		2.439		7.569		3.742		0.904		76.527		60.293		39.158		10.054		16.574		7.810		3.340		7.675		5.220		10.160		19.614		11.374		5.989		11.938		4.534		2.574		216.307

		1977		42.808		25.864		9.499		14.112		3.692		0.346		4.313		4.330		8.397		13.276		5.060		3.652		4.281		0.858		1.846		142.334		18.137		13.096		0.465		2.752		5.068		3.298		3.354		1.657		2.464		6.701		7.418		2.793		7.755		4.669		0.955		80.582		60.945		38.960		9.964		16.864		8.760		3.644		7.667		5.987		10.861		19.977		12.478		6.445		12.036		5.527		2.801		222.916

		1978		43.484		25.139		10.015		14.350		3.450		0.366		4.320		4.583		8.883		14.472		5.473		3.676		4.387		0.895		1.891		145.384		18.177		14.055		0.510		2.485		5.205		3.779		3.565		1.820		2.509		6.582		8.753		2.986		7.393		5.657		1.039		84.515		61.661		39.194		10.525		16.835		8.655		4.145		7.885		6.403		11.392		21.054		14.226		6.662		11.780		6.552		2.930		229.899

		1979		43.553		24.369		10.561		13.992		3.914		0.335		4.331		4.733		9.307		16.463		6.302		3.792		4.367		0.958		1.958		148.935		18.124		15.107		0.443		2.446		6.111		3.945		3.935		1.653		2.658		7.027		10.249		3.786		7.561		5.965		1.125		90.135		61.677		39.476		11.004		16.438		10.025		4.280		8.266		6.386		11.965		23.490		16.551		7.578		11.928		6.923		3.083		239.070

		1980		41.578		21.627		10.426		13.822		3.575		0.401		3.861		4.715		8.797		15.956		6.028		3.464		5.100		0.915		1.878		142.143		18.072		14.670		0.403		2.362		6.114		3.864		3.782		1.707		2.578		6.334		12.159		4.339		6.970		6.243		1.000		90.597		59.650		36.297		10.829		16.184		9.689		4.265		7.643		6.422		11.375		22.290		18.187		7.803		12.070		7.158		2.878		232.740

		1981		40.603		20.646		10.733		13.054		3.062		0.407		4.126		4.669		8.174		16.096		6.271		3.483		4.958		0.994		2.104		139.380		17.982		13.037		0.331		2.310		5.947		3.578		3.789		1.603		2.783		5.877		13.213		4.817		6.510		6.794		0.924		89.495		58.585		33.683		11.064		15.364		9.009		3.985		7.915		6.272		10.957		21.973		19.484		8.300		11.468		7.788		3.028		228.875

		1982		39.652		18.943		10.785		12.643		2.970		0.389		4.066		4.620		7.244		14.808		6.225		3.270		4.671		0.983		2.101		133.370		17.666		12.508		0.373		2.213		5.524		3.843		3.556		1.328		2.871		5.353		14.224		4.970		6.365		7.196		0.865		88.855		57.318		31.451		11.158		14.856		8.494		4.232		7.622		5.948		10.115		20.161		20.449		8.240		11.036		8.179		2.966		222.225

		1983		38.904		16.232		10.116		12.223		2.878		0.409		4.056		4.345		6.417		13.155		5.860		3.110		4.409		0.890		2.005		125.009		16.890		12.183		0.417		2.002		5.810		4.012		2.874		0.905		2.720		4.575		14.634		4.522		6.077		6.908		0.694		85.223		55.794		28.415		10.533		14.225		8.688		4.421		6.930		5.250		9.137		17.730		20.494		7.632		10.486		7.798		2.699		210.232

		1984		37.466		16.295		10.006		11.944		2.778		0.405		3.960		4.475		6.202		12.150		6.385		2.851		4.238		0.972		1.973		122.100		16.181		12.137		0.420		1.888		5.845		4.133		3.245		0.908		2.722		4.429		15.341		4.715		4.774		6.664		0.704		84.106		53.647		28.432		10.426		13.832		8.623		4.538		7.205		5.383		8.924		16.579		21.726		7.566		9.012		7.636		2.677		206.206

		1985		35.668		15.799		9.618		11.766		2.651		0.456		4.102		4.495		5.828		11.787		6.245		2.797		4.216		1.059		2.049		118.536		15.602		11.353		0.459		1.972		5.823		4.392		3.520		0.798		2.547		4.387		14.563		5.025		4.747		6.325		0.707		82.220		51.270		27.152		10.077		13.738		8.474		4.848		7.622		5.293		8.375		16.174		20.808		7.822		8.963		7.384		2.756		200.756

		1986		34.582		15.311		8.837		11.517		2.599		0.407		4.171		4.608		5.287		11.160		5.967		2.718		3.891		1.084		1.928		114.067		15.225		11.606		0.451		2.130		5.779		4.528		3.408		0.653		2.398		4.107		14.525		5.006		5.437		6.107		0.847		82.207		49.807		26.917		9.288		13.647		8.378		4.935		7.579		5.261		7.685		15.267		20.492		7.724		9.328		7.191		2.775		196.274

		1987		33.180		14.739		8.182		11.621		2.509		0.418		4.263		3.819		4.921		10.422		5.732		2.635		3.574		1.088		1.995		109.098		14.896		11.283		0.479		1.879		5.584		4.745		3.307		0.431		2.290		4.138		14.805		4.693		5.482		6.184		0.866		81.062		48.076		26.022		8.661		13.500		8.093		5.163		7.570		4.250		7.211		14.560		20.537		7.328		9.056		7.272		2.861		190.160

		1988		33.243		13.904		8.134		12.032		2.371		0.512		4.371		3.821		4.459		10.511		6.018		2.848		3.491		0.980		1.998		108.693		14.854		11.279		0.483		1.973		5.535		5.006		3.490		0.444		2.314		4.243		15.543		5.024		6.068		6.507		0.930		83.693		48.097		25.183		8.617		14.005		7.906		5.518		7.861		4.265		6.773		14.754		21.561		7.872		9.559		7.487		2.928		192.386

		1989		31.559		14.384		8.603		12.302		2.402		0.571		4.482		4.095		4.597		11.229		6.730		2.482		3.523		1.070		2.006		110.035		14.156		11.168		0.507		2.157		5.628		5.430		3.854		0.493		2.415		4.524		16.495		5.779		6.723		7.012		0.966		87.307		45.715		25.552		9.110		14.459		8.030		6.001		8.336		4.588		7.012		15.753		23.225		8.261		10.246		8.082		2.972		197.342

		1990		32.311		14.005		8.762		12.398		2.454		0.589		4.769		4.102		4.663		11.681		7.153		2.492		3.744		1.167		2.062		112.352		13.368		11.273		0.425		2.221		5.641		5.906		3.751		0.505		2.325		4.606		16.761		6.008		7.625		7.322		0.935		88.672		45.679		25.278		9.187		14.619		8.095		6.495		8.520		4.607		6.988		16.287		23.914		8.500		11.369		8.489		2.997		201.024

		1991		32.518		12.914		8.533		12.361		2.456		0.563		4.994		3.929		4.451		11.393		6.845		2.649		3.973		1.186		1.972		110.737		13.355		10.413		0.379		2.186		5.881		6.342		3.872		0.481		2.282		4.386		17.113		5.800		7.861		7.825		0.950		89.126		45.873		23.327		8.912		14.547		8.337		6.905		8.866		4.410		6.733		15.779		23.958		8.449		11.834		9.011		2.922		199.863

		1992		33.014		12.279		8.340		12.723		2.483		0.550		4.976		3.767		4.286		11.262		6.799		2.663		4.072		1.205		1.911		110.330		12.523		10.033		0.394		2.096		6.115		6.750		3.697		0.476		2.176		4.427		17.188		5.880		7.994		8.078		1.013		88.840		45.537		22.312		8.734		14.819		8.598		7.300		8.673		4.243		6.462		15.689		23.987		8.543		12.066		9.283		2.924		199.170

		1993		32.764		12.171		8.239		12.427		2.492		0.611		4.926		3.440		4.289		10.996		6.817		2.620		4.076		1.274		2.105		109.247		12.715		9.513		0.395		2.092		6.085		7.488		3.727		0.447		1.899		4.238		17.840		6.487		8.173		8.296		0.882		90.277		45.479		21.684		8.634		14.519		8.577		8.099		8.653		3.887		6.188		15.234		24.657		9.107		12.249		9.570		2.987		199.524

		1994		32.660		11.781		8.690		12.428		2.518		0.703		5.198		3.596		4.117		11.434		7.297		2.763		3.665		1.372		2.254		110.476		12.729		9.511		0.412		2.202		6.060		8.095		3.863		0.439		1.937		4.321		19.652		6.623		8.243		8.701		0.954		93.742		45.389		21.292		9.102		14.630		8.578		8.798		9.061		4.035		6.054		15.755		26.949		9.386		11.908		10.073		3.208		204.218

		1995		32.860		11.539		8.925		11.879		2.544		0.741		5.564		3.459		4.222		12.183		7.845		3.201		4.190		1.523		2.414		113.089		12.707		9.192		0.450		2.166		6.249		8.478		3.934		0.388		1.820		4.550		23.724		7.036		8.047		8.968		1.134		98.843		45.567		20.731		9.375		14.045		8.793		9.219		9.498		3.847		6.042		16.733		31.569		10.237		12.237		10.491		3.548		211.932

		1996		33.558		11.060		9.556		12.076		2.699		0.816		5.743		3.522		4.501		12.679		8.483		3.446		4.028		1.699		2.463		116.329		12.594		8.411		0.583		1.821		6.459		9.180		3.973		0.378		1.761		4.600		27.267		7.198		7.230		10.020		1.033		102.508		46.152		19.471		10.139		13.897		9.158		9.996		9.716		3.900		6.262		17.279		35.750		10.644		11.258		11.719		3.496		218.837

		1997		34.329		10.614		9.920		12.422		2.831		0.848		5.946		3.640		4.755		13.634		8.605		3.703		4.129		1.917		2.607		119.900		12.135		7.283		0.810		1.892		6.301		9.950		4.227		0.393		1.715		4.799		30.999		7.741		7.288		11.494		1.000		108.027		46.464		17.897		10.730		14.314		9.132		10.798		10.173		4.033		6.470		18.433		39.604		11.444		11.417		13.411		3.607		227.927

		1998		34.598		9.937		10.493		12.426		2.874		0.917		6.003		3.677		4.783		14.234		9.006		4.070		4.401		2.164		2.798		122.381		12.103		6.606		0.816		1.817		6.255		11.070		4.212		0.259		1.634		5.121		31.600		8.067		7.711		12.565		0.979		110.815		46.701		16.543		11.309		14.243		9.129		11.987		10.215		3.936		6.417		19.355		40.606		12.137		12.112		14.729		3.777		233.196

		1999		35.150		8.328		10.755		12.625		2.645		0.970		6.133		3.882		4.959		15.086		9.518		3.830		4.357		2.357		2.998		123.593		12.203		5.185		0.878		1.767		6.282		12.588		3.938		0.268		1.595		5.143		34.092		7.741		7.723		12.810		1.000		113.213		47.353		13.513		11.633		14.392		8.927		13.558		10.071		4.150		6.554		20.229		43.610		11.571		12.080		15.167		3.998		236.806

				Total-I		Total-F		Total-T

		1974		146.768		74.397		221.165

		1975		140.336		72.851		213.187

		1976		139.780		76.527		216.307

		1977		142.334		80.582		222.916

		1978		145.384		84.515		229.899

		1979		148.935		90.135		239.070

		1980		142.143		90.597		232.740

		1981		139.380		89.495		228.875

		1982		133.370		88.855		222.225

		1983		125.009		85.223		210.232

		1984		122.100		84.106		206.206

		1985		118.536		82.220		200.756

		1986		114.067		82.207		196.274

		1987		109.098		81.062		190.160

		1988		108.693		83.693		192.386

		1989		110.035		87.307		197.342

		1990		112.352		88.672		201.024

		1991		110.737		89.126		199.863

		1992		110.330		88.840		199.170

		1993		109.247		90.277		199.524

		1994		110.476		93.742		204.218

		1995		113.089		98.843		211.932

		1996		116.329		102.508		218.837

		1997		119.900		108.027		227.927

		1998		122.381		110.815		233.196

		1999		123.593		113.213		236.806
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Sheet1

		%		Food-I		Textiles-I		Wood-I		Paper-I		Chemicals-I		Pharm-I		Petrol-I		Pottery-I		Minerals-I		Metal-I		Office-I		Electrical-I		Transport-I		Instruments-I		Other-I		Total-I		Food-F		Textiles-F		Wood-F		Paper-F		Chemicals-F		Pharm-F		Petrol-F		Pottery-F		Minerals-F		Metal-F		Office-F		Electrical-F		Transport-F		Instruments-F		Other-F		Total-F		Food-T		Textiles-T		Wood-T		Paper-T		Chemicals-T		Pharm-T		Petrol-T		Pottery-T		Minerals-T		Metal-T		Office-T		Electrical-T		Transport-T		Instruments-T		Other-T		Total-T

		1975		-1.932		-10.103		-1.174		-3.394		-10.613		-1.456		-7.752		1.125		0.124		-3.016		-1.493		-9.393		-1.735		11.936		-14.683		-4.382		0.276		-6.781		-29.669		-1.132		5.006		14.818		1.540		-5.782		-14.199		-14.017		14.270		1.566		-9.488		11.277		15.990		-2.078		-1.276		-9.128		-3.093		-3.025		-2.996		12.328		-3.992		-0.677		-3.223		-7.302		6.638		-5.592		-6.767		11.414		-5.628		-3.607

		1976		-0.697		-5.868		4.302		1.716		-8.868		2.956		4.443		4.320		0.520		4.755		5.571		-4.158		2.824		-6.161		0.845		-0.396		-4.546		7.616		22.912		2.069		-12.264		11.569		8.099		-6.609		-2.892		15.108		29.127		10.612		4.530		17.047		-4.136		5.046		-1.859		-1.810		5.211		1.775		-10.661		10.413		6.008		1.616		-0.187		8.497		18.590		1.354		3.899		12.200		-0.962		1.464

		1977		0.505		-1.444		0.200		2.179		-1.835		-17.225		-0.277		7.364		3.513		9.773		11.724		2.873		-2.014		8.333		10.539		1.827		2.469		1.401		-18.990		-0.398		25.167		12.868		0.119		39.596		20.313		-10.891		8.371		14.514		2.457		24.773		5.642		5.299		1.081		-0.506		-0.895		1.750		12.164		9.102		-0.104		14.693		6.900		1.851		9.706		7.614		0.821		21.901		8.819		3.055

		1978		1.579		-2.803		5.432		1.687		-6.555		5.780		0.162		5.843		5.788		9.009		8.162		0.657		2.476		4.312		2.438		2.143		0.221		7.323		9.677		-9.702		2.703		14.585		6.291		9.837		1.826		-1.776		17.997		6.910		-4.668		21.161		8.796		4.881		1.175		0.601		5.630		-0.172		-1.199		13.749		2.843		6.948		4.889		5.391		14.009		3.367		-2.127		18.545		4.605		3.133

		1979		0.159		-3.063		5.452		-2.495		13.449		-8.470		0.255		3.273		4.773		13.758		15.147		3.156		-0.456		7.039		3.543		2.442		-0.292		7.485		-13.137		-1.569		17.406		4.393		10.379		-9.176		5.939		6.761		17.091		26.792		2.272		5.445		8.277		6.650		0.026		0.719		4.551		-2.358		15.829		3.257		4.832		-0.266		5.030		11.570		16.343		13.750		1.256		5.662		5.222		3.989

		1980		-4.535		-11.252		-1.278		-1.215		-8.661		19.701		-10.852		-0.380		-5.480		-3.080		-4.348		-8.650		16.785		-4.489		-4.086		-4.560		-0.287		-2.893		-9.029		-3.434		0.049		-2.053		-3.888		3.267		-3.010		-9.862		18.636		14.606		-7.816		4.661		-11.111		0.513		-3.286		-8.053		-1.590		-1.545		-3.352		-0.350		-7.537		0.564		-4.931		-5.109		9.885		2.969		1.190		3.394		-6.649		-2.648

		1981		-2.345		-4.536		2.945		-5.556		-14.350		1.496		6.864		-0.976		-7.082		0.877		4.031		0.548		-2.784		8.634		12.034		-1.944		-0.498		-11.132		-17.866		-2.202		-2.731		-7.402		0.185		-6.093		7.952		-7.215		8.668		11.016		-6.600		8.826		-7.600		-1.216		-1.785		-7.202		2.170		-5.067		-7.018		-6.565		3.559		-2.336		-3.675		-1.422		7.131		6.369		-4.988		8.801		5.212		-1.661

		1982		-2.342		-8.249		0.484		-3.148		-3.005		-4.423		-1.454		-1.049		-11.378		-8.002		-0.734		-6.115		-5.789		-1.107		-0.143		-4.312		-1.757		-4.058		12.689		-4.199		-7.113		7.406		-6.149		-17.155		3.162		-8.916		7.652		3.176		-2.227		5.917		-6.385		-0.715		-2.163		-6.626		0.850		-3.306		-5.717		6.198		-3.702		-5.166		-7.685		-8.246		4.953		-0.723		-3.767		5.021		-2.048		-2.906

		1983		-1.886		-14.311		-6.203		-3.322		-3.098		5.141		-0.246		-5.952		-11.416		-11.163		-5.863		-4.893		-5.609		-9.461		-4.569		-6.269		-4.393		-2.598		11.796		-9.535		5.177		4.398		-19.179		-31.852		-5.259		-14.534		2.882		-9.014		-4.525		-4.002		-19.769		-4.088		-2.659		-9.653		-5.601		-4.247		2.284		4.466		-9.079		-11.735		-9.669		-12.058		0.220		-7.379		-4.984		-4.658		-9.002		-5.397

		1984		-3.696		0.388		-1.087		-2.283		-3.475		-0.978		-2.367		2.992		-3.350		-7.640		8.959		-8.328		-3.878		9.213		-1.596		-2.327		-4.198		-0.378		0.719		-5.694		0.602		3.016		12.909		0.331		0.074		-3.191		4.831		4.268		-21.442		-3.532		1.441		-1.311		-3.848		0.060		-1.016		-2.763		-0.748		2.646		3.968		2.533		-2.331		-6.492		6.012		-0.865		-14.057		-2.077		-0.815		-1.915

		1985		-4.799		-3.044		-3.878		-1.490		-4.572		12.593		3.586		0.447		-6.030		-2.988		-2.193		-1.894		-0.519		8.951		3.852		-2.919		-3.578		-6.460		9.286		4.449		-0.376		6.267		8.475		-12.115		-6.429		-0.948		-5.071		6.575		-0.566		-5.087		0.426		-2.242		-4.431		-4.502		-3.347		-0.680		-1.728		6.831		5.788		-1.672		-6.152		-2.443		-4.225		3.384		-0.544		-3.300		2.951		-2.643

		1986		-3.045		-3.089		-8.120		-2.116		-1.962		-10.746		1.682		2.514		-9.283		-5.319		-4.452		-2.824		-7.709		2.361		-5.905		-3.770		-2.416		2.228		-1.743		8.012		-0.756		3.097		-3.182		-18.170		-5.850		-6.382		-0.261		-0.378		14.535		-3.447		19.802		-0.016		-2.854		-0.865		-7.830		-0.662		-1.133		1.795		-0.564		-0.605		-8.239		-5.608		-1.519		-1.253		4.072		-2.614		0.689		-2.233

		1987		-4.054		-3.736		-7.412		0.903		-3.463		2.703		2.206		-17.122		-6.923		-6.613		-3.938		-3.054		-8.147		0.369		3.475		-4.356		-2.161		-2.783		6.208		-11.784		-3.374		4.792		-2.964		-33.997		-4.504		0.755		1.928		-6.252		0.828		1.261		2.243		-1.393		-3.475		-3.325		-6.751		-1.077		-3.402		4.620		-0.119		-19.217		-6.168		-4.631		0.220		-5.127		-2.916		1.126		3.099		-3.115

		1988		0.190		-5.665		-0.587		3.537		-5.500		22.488		2.533		0.052		-9.388		0.854		4.990		8.083		-2.322		-9.926		0.150		-0.371		-0.282		-0.035		0.835		5.003		-0.878		5.501		5.534		3.016		1.048		2.537		4.985		7.053		10.690		5.223		7.390		3.246		0.044		-3.224		-0.508		3.741		-2.311		6.876		3.844		0.353		-6.074		1.332		4.986		7.424		5.554		2.957		2.342		1.171

		1989		-5.066		3.452		5.766		2.244		1.307		11.523		2.539		7.171		3.095		6.831		11.831		-12.851		0.917		9.184		0.400		1.235		-4.699		-0.984		4.969		9.326		1.680		8.470		10.430		11.036		4.365		6.623		6.125		15.028		10.794		7.761		3.871		4.318		-4.952		1.465		5.721		3.242		1.568		8.753		6.042		7.573		3.529		6.771		7.718		4.942		7.187		7.947		1.503		2.576

		1990		2.383		-2.635		1.848		0.780		2.165		3.152		6.403		0.171		1.436		4.025		6.285		0.403		6.273		9.065		2.792		2.106		-5.567		0.940		-16.174		2.967		0.231		8.766		-2.673		2.434		-3.727		1.813		1.613		3.963		13.417		4.421		-3.209		1.563		-0.079		-1.072		0.845		1.107		0.809		8.232		2.207		0.414		-0.342		3.390		2.967		2.893		10.960		5.036		0.841		1.866

		1991		0.641		-7.790		-2.614		-0.298		0.081		-4.414		4.718		-4.217		-4.546		-2.466		-4.306		6.300		6.116		1.628		-4.365		-1.437		-0.097		-7.629		-10.824		-1.576		4.255		7.382		3.226		-4.752		-1.849		-4.776		2.100		-3.462		3.095		6.870		1.604		0.512		0.425		-7.718		-2.993		-0.493		2.989		6.313		4.061		-4.276		-3.649		-3.119		0.184		-0.600		4.090		6.149		-2.503		-0.578

		1992		1.525		-4.917		-2.262		2.929		1.099		-2.309		-0.360		-4.123		-3.707		-1.150		-0.672		0.529		2.492		1.602		-3.093		-0.368		-6.230		-3.649		3.958		-4.117		3.979		6.433		-4.520		-1.040		-4.645		0.935		0.438		1.379		1.692		3.233		6.632		-0.321		-0.732		-4.351		-1.997		1.870		3.131		5.720		-2.177		-3.787		-4.025		-0.570		0.121		1.113		1.960		3.019		0.068		-0.347

		1993		-0.757		-0.880		-1.211		-2.326		0.362		11.091		-1.005		-8.681		0.070		-2.362		0.265		-1.615		0.098		5.726		10.152		-0.982		1.533		-5.183		0.254		-0.191		-0.491		10.933		0.811		-6.092		-12.730		-4.269		3.793		10.323		2.239		2.699		-12.932		1.618		-0.127		-2.815		-1.145		-2.024		-0.244		10.945		-0.231		-8.390		-4.240		-2.900		2.793		6.602		1.517		3.092		2.155		0.178

		1994		-0.317		-3.204		5.474		0.008		1.043		15.057		5.522		4.535		-4.010		3.983		7.041		5.458		-10.083		7.692		7.078		1.125		0.110		-0.021		4.304		5.258		-0.411		8.106		3.649		-1.790		2.001		1.958		10.157		2.097		0.856		4.882		8.163		3.838		-0.198		-1.808		5.420		0.765		0.012		8.631		4.715		3.808		-2.165		3.420		9.296		3.064		-2.784		5.256		7.399		2.353

		1995		0.612		-2.054		2.704		-4.417		1.033		5.405		7.041		-3.810		2.550		6.551		7.510		15.852		14.325		11.006		7.098		2.365		-0.173		-3.354		9.223		-1.635		3.119		4.731		1.838		-11.617		-6.040		5.300		20.721		6.236		-2.378		3.069		18.868		5.442		0.392		-2.635		2.999		-3.999		2.506		4.785		4.823		-4.659		-0.198		6.208		17.143		9.067		2.763		4.150		10.599		3.777

		1996		2.124		-4.151		7.070		1.658		6.093		10.121		3.217		1.821		6.608		4.071		8.133		7.654		-3.866		11.556		2.030		2.865		-0.889		-8.497		29.556		-15.928		3.361		8.280		0.991		-2.577		-3.242		1.099		14.934		2.302		-10.153		11.731		-8.907		3.708		1.284		-6.078		8.149		-1.054		4.151		8.428		2.295		1.378		3.641		3.263		13.244		3.976		-8.000		11.705		-1.466		3.258

		1997		2.298		-4.033		3.809		2.865		4.891		3.922		3.535		3.350		5.643		7.532		1.438		7.458		2.507		12.831		5.847		3.070		-3.645		-13.411		38.937		3.899		-2.446		8.388		6.393		3.968		-2.612		4.326		13.687		7.544		0.802		14.711		-3.195		5.384		0.676		-8.084		5.829		3.001		-0.284		8.023		4.704		3.410		3.322		6.679		10.780		7.516		1.412		14.438		3.175		4.154

		1998		0.784		-6.378		5.776		0.032		1.519		8.137		0.959		1.016		0.589		4.401		4.660		9.911		6.588		12.885		7.326		2.069		-0.264		-9.296		0.741		-3.964		-0.730		11.256		-0.355		-34.097		-4.723		6.710		1.939		4.211		5.804		9.318		-2.100		2.581		0.510		-7.566		5.396		-0.496		-0.033		11.011		0.413		-2.405		-0.819		5.002		2.530		6.056		6.087		9.828		4.713		2.312

		1999		1.595		-16.192		2.497		1.601		-7.968		5.780		2.166		5.575		3.680		5.986		5.685		-5.897		-1.000		8.919		7.148		0.990		0.826		-21.511		7.598		-2.752		0.432		13.713		-6.505		3.475		-2.387		0.430		7.886		-4.041		0.156		1.950		2.145		2.164		1.396		-18.316		2.865		1.046		-2.213		13.106		-1.410		5.437		2.135		4.516		7.398		-4.663		-0.264		2.974		5.851		1.548

				Indigenous		Foreign		Total

		1975		-4.382		-2.078		-3.607

		1976		-0.396		5.046		1.464

		1977		1.827		5.299		3.055

		1978		2.143		4.881		3.133

		1979		2.442		6.650		3.989

		1980		-4.560		0.513		-2.648

		1981		-1.944		-1.216		-1.661

		1982		-4.312		-0.715		-2.906

		1983		-6.269		-4.088		-5.397

		1984		-2.327		-1.311		-1.915

		1985		-2.919		-2.242		-2.643

		1986		-3.770		-0.016		-2.233

		1987		-4.356		-1.393		-3.115

		1988		-0.371		3.246		1.171

		1989		1.235		4.318		2.576

		1990		2.106		1.563		1.866

		1991		-1.437		0.512		-0.578

		1992		-0.368		-0.321		-0.347

		1993		-0.982		1.618		0.178

		1994		1.125		3.838		2.353

		1995		2.365		5.442		3.777

		1996		2.865		3.708		3.258

		1997		3.070		5.384		4.154

		1998		2.069		2.581		2.312

		1999		0.990		2.164		1.548
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