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1. Introduction

Throughout the 1980s the Irish manufacturing sector, both in terms of output and employment,
underwent a radical structural transformation. Together with a dramatic increase in the impor-
tance of foreign-owned, high-technology, export-oriented industries there has been a marked shift
in the composition of employment towards more so-called “skilled” workers. During this period un-
employment and emigration rose strongly and the proportion of long-term unemployed, especially
among the “unskilled”, increased.

This chapter describes the aggregate and sectoral changes in the composition of employment in
Irish manufacturing which occured in the 1980s. I use data on employment, wages and output for 72
sectors from the annual Census of Industrial Production covering the period 1979-1990. This is the
only time-series source of data available which provides information on both employment and wages
for different categories of worker. These data has not previously been used to examine the skill
composition of employment at a sectoral level. The central purpose of this exercise is to describe
what has happened to the demand for skilled and unskilled workers in the Irish manufacturing
sector over the 1980s.

1.1. What causes shifts in the demand for skilled labour?

Modern growth theory emphasises the key roles of technological progress and the stock of human
capital to the growth of an economy!. These are intimately linked. Firstly there have been extraor-
dinarily rapid developments in existing and new technologies which have transformed the structure
of modern economies. As production processes and competition on goods markets get increasingly
more complicated, firms, particularly multinationals, are investing heavily in research and develop-
ment and require more highly skilled employees. Secondly there has been a large and broad-based

'Tn neoclassical growth models technology is the only factor which explains observed wide differences in income
levels and growth rates between trading countries. By introducing human capital accumulation, which serves as an
additional factor influencing productivity, growth models can generate permanent differentials in per capita incomes
between countries which is a better characterisation of observed patterns of development (see Lucas {1988)).



increase in the level of public and private investment in education and training. This has led to
substantial increases in the relative demand for and supply of so-called “skilled” workers.

This observed shift in employment towards more skilled workers in developed economies has
spawned a large literature internationally. While there is a general consensus that these shifts have
indeed occured, there is much disagreement as to the likely causes of these shifts. This disagreement
can be broadly characterised as distinguishing between two separate effects. Abstracting from
general increases in skill levels in the workforce as a whole (which increase the relative supply
of skilled labour) there are two competing demand-side explanations for why there has been a
relative increase in the employment of skilled labour. One theory suggests that reductions in trade
barriers and the globalisation of goods markets has caused production of low-skill intensive goods
to shift to low-wage countries (Wood (1994)). This theory is centrally based on the factor-content
theory of trade. Countries which are relatively skill-abundant will, given a reduction in trade
barriers, shift towards producing more skill-intensive goods resulting in an expansion of production
in skill-intensive sectors and a contraction in low-skill intensive sectors. As a first round effect this
will increase the employment of skilled workers and reduce the relative wage of unskilled workers.
The fall in the price of unskilled workers will in turn lead to an increase in the proportion of
unskilled workers employed both in the expanding skill-intensive sectors and in the contracting
labour-intensive sectors.

The second theory argues instead that skill-biased technological change? has increased the
productivity of skilled workers more than unskilled thereby causing an outward shift in the relative
demand curve for skilled labour (see Berman, Bound and Griliches (1994)). (Although the net effect
of a skill-biased technology shock on the relative employment of skilled workers in ambiguous?® it
is generally assumed that positive output effects will outweigh negative substitution effects and
shift the relative demand curve for skilled workers rightwards.) In this case we would observe an
increase in the proportion of skilled workers employed in all sectors and an increase in the wage gap
between skilled and unskilled workers or, in the presence of labour market rigidities, an increase in
unemployment of unskilled workers.

A commonly used empirical technique to distinguish between these two effects is to decompose
the increase in skilled employment into a) the proportion due to an increase within sectors which,
it is argued, is evidence in favour of skill-biased technological change because it does not alter the
type of goods produced but rather their production process, and b) the proportion due to shifts
in relative employment between sectors, with a consequent change in the type of goods produced,
which is taken as evidence of a trade effect. Empirical research has shown that the within sector
effect dominates in the manufacturing sector for most developed countries (Bound, Berman and

?Skill-biased technological change refers to changes in existing technologies or the introduction of new technologies
with an unskilled-labour-saving bias. Typically it refers to the widespread introduction of microprocessor-based
technologies in recent decades.

3The ambiguity arises as follows. A skill-biased technology shock increases the productivity of skilled workers.
This has two separate effects. For an unchanged level of output it reduces the employment of skilled workers - the
substitution effect. For an unchanged level of skilled employment it increases the level of output - the output effect.



Machin (1994), OECD (1996)).

Of course these two effects are not mutually exclusive, rather the debate focusses on which is
relatively more important. In addition the ceteris paribus assumption is clearly unrealistic. Trade
may cause technological advances, where firms faced with tougher international competition are
forced into what is termed “defensive innovation”. Technological progress, rather than being factor
biased, may be sector biased in favour of skill-intensive sectors causing a shift between sectors.
Alternatively firms may outsource the less skill-intensive parts of their production process e.g.
moving assembly to a low-wage country, which would show up as a shift within sectors (Wood
(1995)).

Finally this analysis is confounded by the fact that the general increase in skill levels has altered
the relative supply of skilled labour. Whether this general increase in skill levels was driven by
demand or supply factors is an open question, since increased education levels are clearly central
to the improvements of existing and the development of new technologies. However the fact that
both the relative demand and supply curves for skilled labour have shifted makes causality difficult
to determine. :

‘Regardless of whether the increased demand for skilled labour is largely attributable to a tech-
nology, trade or supply-side effect it is clear that such an increase has indeed occured in most
developed countries. The following quotation neatly summarises the international empirical evi-

dence.to date:

“There has been a substantial shift in demand away from unskilled workers toward
skilled workers. This shift has outweighted supply shifts in the same direction. In coun-
tries where wages are flexible, such as the United States, ths demand shift generates
substantial declines in the relative wages of the unskilled. In countries where wage rela-
tivities are fixed, as in Europe, the consequence is a large rise in unemployment among
the unskilled, which is enough to explain much of the overall rise in unemployment.”
Nickell and Bell (1996, p.302)

1.2. The Irish Experience

The Irish experience in relation to the evolution of employment by skill is particularly interesting.
Widespread public investment in education only began in the late 1960s, so that this cohort of
more highly educated workers came on stream in the 1980s. During the 1980s average education
levels of Irish workers continued to rise.? It is generally accepted (OECD (1995)) that one of the
main engines behind the high growth levels in Ireland over the past three decades has been a strong
improvement in average education levels. At the same time Ireland still has one of the highest rates

“From 1981 to 1991 the percentage of all workers who left full-time education at the age of 14 or less fell from
27% to 17% while the percentage who were still in full-time education at the age of 19 or more increased from 15%
to 20% (see Table B.2).



of long-term unemployment in the OECD with high unemployment rates among the unskilled.®

In this chapter I analyse the changes in the composition of employment in Irish manufacturing
using data on 72 individual sectors over the period 1979-1990. The data indicate that there has
been a persistent trend toward the employment of relatively more skilled workers over this period.
This is consistent with trends in skilled manufacturing employment in most developed economies
(Berman, Bound and Machin (1994)). However the data also highlight the extent to which skill
usage varies across sectors, high growth sectors have the most skill-intensive production processes,
these are also the sectors where skill-intensity is increasing fastest, while low-growth or declining
sectors have the lowest.

While the Irish wage gap between skilled and unskilled workers in 1979 was sizeable, it did not,
on average, increase in proportion with the increase in relative employment in the 1980s. Indeed
in the 12 sectors with the highest growth rates, relative wages narrowed over the period. This
contrasts with the experience in the UK and the US, where increased wage dispersion occured
through the 1980s, but is similar to the experience in other European economies where there was
instead an increase in unemployment. This slower increase in the wage gap in Ireland is due
both to an effective ceiling on skilled wage levels caused by a very elastic labour supply and an
effective floor on unskilled wage levels due to the replacement ratio offered by the Irish social welfare
system. On the one hand, because of high rates of emigration among skilled persons throughout
the 1980s, there exists a substantial pool of skilled and mobile emigrants who monitor employment
conditions in Ireland for evidence of emerging skill shortages.’ These emigrants essentially represent
an additional pool of potential workers keeping Irish labour supply relatively elastic at high wage
levels. In addition labour force participation rates have been rising, especially among women’. On
the other hand replacement ratios increased substantially through the 1980s in Ireland® so that
labour supply is inelastic at low wage levels.

Given these structural characteristics of the Irish labour market the effect of an increase in
the relative demand for skilled workers can be posited as follows. The supply of skilled workers
rises due to increased participation and immigration. This increased supply chokes off some of the
upward pressure on skilled wages. The relative decline in the demand for unskilled workers leads to
downward pressure on unskilled wages. This increases the replacement ratio for the unskilled and
causes an increase in unskilled unemployment. Given a continuous shift in relative demand towards
skilled workers through time this will cause unemployment among the unskilled to rise and persist.

*In 1991 the unemployment rate for those with only primary education completed was 22.4% as compared with
an average of between 4 and 5% for those with some third level qualifications (Canny, Hughes and Sexton, 1996).

SBetween 1980 and 1990 the gross population outflow was approximately 350,000. An estimated 28,000 of this was
in the “professional/technical” occupational category, with an estimated inflow of 20,000 in the same category. Data
on graduate emigration suggest that the pace of these flows has increased significantly in recent years (see NESC
(1991), p.274, footnote 15).

"The female labour force participation rate in the 25-64 age group rose from 26% in 1979 to 35% in 1990.

8For example, over the period 1977 to 1994 net average earnings in manufucaturing rose by 18% in real terms
while the real value of Unemployment Assistance rose by 48% over the same period. (Sexton and O'Connell, 1996

p145)



This latter is effectively what occured. Through the 1980s in Ireland long-term unemployment rose
dramatically from an estimated 34.5% in 1983 to 63.5% in 1990 (see Sexton and O’Connell (1996,
Table 3.4). These long-term unemployed are concentrated in older age groups and groups with low
educational qualifications (see Table B.2 in Appendix B for details).

The remainder of this chapter is structured as follows. Section 2 looks at movements in the
composition of employment and wages in the aggregate manufacturing sector. The employment
and wage data I use are also defined in this section. In Section 3 I formulate stylised categories of
skilled and unskilled workers from these data. Clerical workers are separately identified as a third
category of worker. This section also includes a discussion of definitions used in the international
literature. Section 4 looks in more detail at the sectoral data on employment, wages and output. In
this section I identify three broad groups of sectors which exhibit diverse output and employment
growth patterns over the period. These correspond to a ‘high-growth’ group of sectors which
has more than doubled in importance both in output and employment terms over the period,
a ‘medium-growth’ group of sectors and a low-growth or ‘declining’ group of sectors which has
shrunk in size over the period. Section 5 decomposes the change in both employment and wages
for these three groups of sectors into the relative importance of within and between group shifts
in skilled employment over the period. While most of the increase in skilled employment has been
within sectors, sectoral growth has been highest among the skill-intensive sectors. There has been
a significant restructuring of the Irish manufacturing sector through the 1980s with the emerging
dominance of a few high-growth, largely foreign-owned, skill-intensive high-technology sectors in
overall growth performance. These sectors account for most of the increase in the relative demand
for skilled labour.

2. Aggregate Trends in Composition of Labour 1979-1990

This section describes the trends in the aggregate manufacturing sector’s output and employment
performance over the period 1979 to 1990. The Census of Industrial Production gathers data on
the employment and wages of five different categories of employee. These data are described briefly
in Section 2.1 and more fully in Appendix A. Analysis of these data, reported in Section 2.2,
reveals that until 1986 aggregate employment in the manufacturing sector fell dramatically, this
was during a period of relatively low growth in output. Since 1987 output growth has picked up
strongly and employment growth has also risen. There has been a significant and persistent shift
towards employing more administrative and technical workers over this period while relative wage
increases for these workers have been modest. An interesting trend has been the increase in clerical
employment and wages which, I argue, reflects an increase in the demand for computer skills in
manufacturing.



2.1. Data on the Composition of Manufacturing Employment

I have received some unpublished data from the CSO® which, together with the data published in
the Census of Industrial Production (CIP) provide a five-way disaggregation of employment and
wages at the NACE 3-digit sector level for a total of 72 individual sectors. These data cover the
period 1979-1990 and are as detailed as the original CIP questionnaire allows. (For full details on
the data set see Appendix A.) This five-way disaggregation is as follows:

Employee Category ‘ Description
1 Administrative and Technical Staff All managerial, technical and other salaried staff.

2 Clerical Staff Clerical and other office staff, including
: clerical supervisors.

Industrial Workers comprising:

3 Supervisors Manual supervisory staff, e.g. foremen and
production supervisors.
4  Operatives All manual workers with the exception
_ of apprentices and outside piece workers.
5  Apprentices All apprentices

In addition I have data on value added, volume output and the cost of capital for each of the
72 sectors as described in Appendix A.

There are two problems with the definitions of the wage bill and employment!®. The first is
that these data include both full-time and part-time workers. This means that the calculated wage
rates per worker will be understated to the extent that numbers employed include part time work-
ers. The correct denominator in calculating wage rates is full-time equivalent numbers employed.
Unfortunately there is no way round this problem; as can be seen from the CIP questionnaire this
information is not asked of the firms. However in Ireland the rates of part-time work (8% in 1990
for the workforce as a whole, 17% for women and 3% for men) are much lower that the EC average
although they rose rapidly in the 1980s (from 58,000 in 1979 to 92,000 in 1990). It is estimated
that three quarters of this employment (70,000) is in the services sector (Corcoran et al. (1992)).
This would suggest that the importance of part-time work for manufacturing was relatively small
over the 1980s ! although there is evidence that it has been increasing since then.!? In fact Drew
(1990, p.22) points out that between 1983 and 1987 the proportion (and absolute number) of part
time workers employed in industry declined.

The second problem with the definition of wages and employment is that the employment figures

°I am grateful to Richard Maher of the CSO for providing me with these data.

107 am grateful to John Micklewright for pointing these out to me.

}1The 1990 Labour Force Survey data estimate that 7,500 workers (equivalent to 3% of all workers) in “Other Pro-
duction Industries” (all production industries except for agriculture, forestry, fishing and building and construction)
were in part-time jobs.

12The Forfas survey of manufacturing industries estimates that 13,000 (5.8%) workers were employed in the category
“part-time, temporary and short-term employment” in 1990, this figure has risen to 24,000 (9.5%) by 1995 (Forfas

(1996)).



are measured in the second week of September in each year while all other data, including the wage
bill data, are measured at the end of firms’ financial year (which for over three quarters of all firms
is the end of calendar year). Thus the numerator and the denominator of the calculated wage rates
do not relate to the same time period. This problem will be more distortionary for sectors with
high and changing seasonality in employment over the sample period. Quarterly total employment
data, which could be used to get an annual average estimate of employment, are only collected for
34 “broad” industrial sectors so this is not possible for the 72 “detailed” sectors used here!3.

2.2. Trends in the Aggregate Manufacturing Sector Data

Hamifacturing Sector 1979-1996
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Figure 2.1: Output, Employment and Number of Firms in the Irish Manufacturing Sector 1979-1990

Figure 2.1 plots some key variables for the Irish manufacturing sector. For the manufacturing
sector as a whole there are three distinct sub-periods in overall output growth performance: the
three year period 1979-82 where growth was virtually stagnant, (annual average growth was 1.5%),
the four year period 1982-86 when growth picked up (annual average growth was 6.3%), and the
four year period 1986-90 when there was a rapid expansion in growth (annual average growth was

1313 addition, because the wage data measure average annual earnings rather than hourly wages they are influenced
by hours worked. This may introduce a spurious positive correlation between wages and employment because hours
are procyclical (see Nickell and Wadwhani, 1991).



9.4%). This pattern is mirrored in the behaviour of aggregate employment, albeit with a one-year
lag. Employment fell continuously at a rate of -2.7% per annum until 1987 (with the highest single
year decrease recorded in 1983 at 5.5%), from then it increased at a rate of 1.9% per annum. The
overall decline in manufacturing employment from 1979 to 1990 was close to 34,000, almost 15%
of the 1979 level. ‘

Over this period the aggregate data indicate that there has been a marked change in the pro-
duction of manufacturing output. The ratio of value added to gross output, that is the amount
of value added embodied in each unit of output, rose from 0.35 to 0.45. Abstracting from poten-
tial biases due to transfer pricing distortions!¢, this is indicative of a significant improvement in
productive efficiency. At the same time labour’s share of value-added (measured by the wage bill
relative to net output) fell from 0.42 to 0.28. Both of these trends are suggestive of structural
and/or technological change in production in the manufacturing sector.

Finally Figure 2.1 plots the number of firms in the manufacturing sector over the period 1979-
1990.15 While the number of firms has fallen by only 3 between 1979 and 1990 it is clear from the
graph that within the period there were substantial births and deaths of firms with a net increase
of 538 firms (an increase of 11.7%) set up in the early 1980s, this peaked in 1982 after which the
number of firms contracted until 1987 when there was another more modest increase of exactly 100
firms. From 1987 onwards firm closures dominated and the total number of firms in 1990 was 4602
as compared with 4605 in 1979.

Since employment did not rise in tandem with the increase in the number of firms in the
early 1980s this would suggest that these were mainly small firms. This is in fact the case. In a
longitudinal study of unpublished CIP firm-level data, Keating and Keane (1989) show that all of
the increase in the number of firms between 1979 and 1982 was in firms employing less than 30
workers. In addition the rate of firm closure was highest for small firms.!® Notably the average size
of firms fell so that while in 1979 the average firm employed 50 workers, by 1990 this had fallen to
42 (see Tables B.6 and B.7). This is in line with international trends towards a fall in the average
size of firms (Haskel (1996b, p.3)).

14The term ‘transfer pricing’ is used throughout this chapter in a rather loose sense to refer to the propensity of
subsidiaries of foreign multinationals to overstate reported profits originating in Ireland, so-called “profit-switching
transfer pricing” (see Stewart (1989) for a full discussion). The existence of zero-rated corporation tax on manufac-
turing exports until 1980 (and until 1990 for firms in place before Jan. 1 1980) and a reduced rate of 10% on all
manufacturing profits from 1980 onwards means that branch plants located in Ireland have an incentive to engage
in such profit-switching transfer pricing. That is, they artificially underprice their imported inputs (imported from
other subsidiaries located outside of Ireland) and overprice their output prices to inflate reported profits earned in
Ireland. The measured statistics are thereby distorted (see Murphy (1995)). A substantial portion of these profits
are then repatriated to their home country. This is not an insignificant issue since profit outflows (including profts,
dividends and royalties) rose from 2.8% of GDP in 1980 to 9.4% of GDP in 1990 (O'Malley and Scott (1994)).

331n these Census of Industrial Production data a firm is defined on an establishment basis where an establishment
is defined as “a single economic activity conducted at a particular location.” (CSO 1990, p9) In this chapter where I
use the term ‘firm’ I am refering to an establishment as defined on this basis.

1®Between 1979 and 1985 59% of firms with less than 5 employees closed, 38% of those with 5-9 employees closed
while the overall closure rate was 35% (Keating and Keane, pl10).



Part of the explanation for the high closure rate in the period 1982-1985 may lie in the fact
that in 1979 the census was revised and updated and “includes some establishments which ... were
included at an early stage of their development” (Keating and Keane (1989, p.11)). In addition,
given that a lot of the firm turnover occured in firms with 3-5 employees, it may be that firm
‘closures’ merely reflect a decline in firm size below the lower cut-off point of three or more persons
engaged which is used in the census. In sum, the analysis in the paper by Keating and Keane
highlights that the summary data on number of firms in each year mask considerable volatility in
start-ups and closures in each year. This will be of crucial importance in modelling factor demands
in the next chapter.

% Share of Total Employment Employment

Male Female Total Male ’ Fem. l Total
1979 | 1990 | 1979 | 1990 | 1979 | 1990 | 1990 as % of 1979
Supervisors 3.6 3.6 0.6 0.6 4.1 42| 86.2| 945 | 87.3
Operatives 52.1 | 471 21.3 | 232 | 734 702 77.31 93.1| 819
Apprentices 2.5 1.7 0.7 0.3 3.2 20| 56.7| 38.3]| 52.8

Industrial 58.1 | 823 | 226 | 241 | 80.7| 764 | 77.0| 91.5| 81l.0
Clerical 3.4 4.5 5.6 6.4 9.0 10.8 | 1131} 96.6 | 102.8
Admin/Tech. 9.3 | 109 1.0 1.9 103 12.8| 99.8 | 162.4 | 105.8
Total 70.8 | 67.7| 29.2 | 32.4|100.0 | 100.0 | 81.7| 949 | 85.6

Table 2.1: Manufacturing Employment Shares By Sex and Category of Worker

Table 2.1 gives details on the shares of each type of worker in total manufacturing employment
in 1979 and 1990. It can be seen that Operatives are by far the largest group of workers represented,
accounting for 73% of total manufacturing employment in 1979, this share dropped to 70% in 1990.
Apprentices are the smallest group with a share of under 2% in 1990 and Supervisors are the next
smallest group (approximately 4%). The share of Clerical Staff (CL) rose by almost 2 percentage
points over the period while the share of Admin/Tech (AT') Staff rose by two and a half percentage
points. These are the only two groups where the absolute number employed has risen, by almost
6% for AT workers and almost 3% for CL workers. By contrast the level of Industrial Workers
(IW) employment in 1990 fell by 19% relative to 1979, the biggest percentage fall was in the
employment of Apprentices which almost halved over the period. Figure B.1 gives an overview of
the relative share of CL, AT and IW workers in total manufacturing employment over the period.
This visually confirms that the decline in manufacturing employment was due to a dramatic decline
in IW employment.

Interestingly the increase in employment in the AT category was exclusively due to a massive
increase in female employment, while in all other categories, and indeed in absolute terms, the
level of female employment fell marginally (dramatically in the case of Apprentices). Since the
data do not distinguish between part-time and full-time employment, it is not possible to infer how



much of this increase in female AT employment is in part-time work. General trends in female
employment!” over the period suggest it may account for some, but not all, of the increase.

Figure B.2 shows the numbers of male and female workers employed for each of the years 1979
to 1990 for AT, IW and CL workers. Besides a sizeable fall of over 30,000 in male /W employment
which, given the importance of this category, has led to an overall fall in manufacturing employment
of almost 33,000 over the period, the other categories of employment are relatively stable. The
growth in female AT employment is clearly from a very low base.

The increase in CL employment is interesting. Perhaps surprisingly the increase in clerical
employment in manufacturing is due to an increase in male employment with a marginal fall in
female clerical employment. By contrast a recent study by Canny et al.(1996) found that between
1981 and 1991 male clerical employment for the economy as a whole fell by 13% and female clerical
employment rose by almost 7%. Within their detailed occupation groups, male clerical employment
rose in three occupational groups, namely typists and key-punch operators, computer operators
and clerical supervisors. The increase in employment of computer operators was approximately
280% (220% for females), while the biggest decline was the employment of telephone operators.
This would suggest that the increase in CL male employment for manufacturing reflects a large
increasé in the employment of computer operators. Indeed if we look at the manufacturing sectors
where male clerical employment increased by 200% or more over the period 1979-1990 they are
Office and Data Processing (sector 33, 247%), Insulated wires and cables (sector 341, 243%),
Equipment for telecommunications, electronic recording, etc (sector 344, 460%) and Radio and
television receivers!®, etc (sector 345, 423%). These are all sectors where computer skills are
likely to be important. Therefore I am assuming that the increase in C'L male employment is due
to a) advances in information technology increasing the demand for computer skills and b) the
classification of computer operators as clerical staff by firms in answering the Census questionnaire.

1990 as %

1979 | 1990 of 1979

Supervisors 0.79 | 0.78 99.0
Apprentices 0.30} 0.29 96.8
Operatives 0.57 | 0.54 94.9
Industrial Workers | 0.57 | 0.54 96.0
Clerical 0.57 | 0.63 111.2
Admin/Tech 1.00 | 1.00 100.0

Table 2.2: Ratio of Wage Rates to Admin/Tech Wage Rates in Manufacturing Sector

"Both female labour force participation rates and the proportion of part-time work in total female employment
have risen between 1979 and 1990 in the economy as a whole (the former from 35.1% to 38.5%, the latter from 12.7%
to 17.1%).

8 Bizarrely this sector which is defined by the CSO as ‘Radio and television receivers, sound reproducing and
recording equipment’ includes ‘reproduction of computer media’ and ‘software consultancy and supply’.

10



Table 2.2 gives details of relative wages (where the wage rate for Admin/Tech Staff is the
denominator) for each category of worker in the manufacturing sector. Unfortunately the wage
data are not broken down by sex. Relative wages have fallen somewhat for Industrial Workers and
risen strongly for Clerical Staff. (Arguably the AT wage data may be understated if the increase in
female employment is mainly due to part time work and the CL wage data overstated if the increase
in male employment has increased total full-time CL employment.) Interestingly Clerical relative
wages start at the same level as Industrial wages but while there is no catchup in the IW/AT wage,
Clerical wages move from 57% to 63% of AT wages over the period. The net effect is that from
close to parity in 1979 Clerical wages had increased by 17% relative to Industrial wages by 1990.
Supervisors wages are well above the IW (and indeed CL) average although there is no persistent
evidence of catchup over the period. ' ,

These relative wage ratios indicate clearly that the level of AT wages is far above the others.
In 1990 Apprentices on average earned just 29% of the average AT wage, Clerical workers 63%.
Figure B.3 shows labour costs per worker for the years 1979 to 1990. AT wage rates are higher
than all other wages and the wage gap is sizeable and persistent..

The increase in Clerical relative wages, given an increase in CL relative employment, would
suggest an outward shift in the demand curve for clerical workers. I interpret this as an informa-
tion technology shock raising the productivity of workers with computer skills.!® A recent paper
by Krueger(1993), in a micro study of US workers over the 1980s, found that workers who use com-
puters at work earn on average 10 to 15% more than similar workers who do not use a computer
at work. Both Machin(1994) and Haskel (1996a) found that the introduction of computers had
a positive effect on “skilled” employment. Also Timothy Bresnahan, in commenting on Lawrence
and Slaughter’s (1993) paper, argued that the most important factor behind the shift in demand
towards skilled labour in the US was the computerisation of white collar work.

3. Definition of Skilled and Unskilled Labour

This section describes how I map the Census of Industrial Production data on employment cate-
gories into stylised “skilled” and “unskilled” employment categories. I have chosen to distinguish
three separate categories of worker, namely Administrative and Technical Staff as a proxy for
“skilled” workers, Industrial Workers as a proxy for “unskilled” workers and Clerical workers as a
third category which is of separate interest due to the impact of computerisation on the demand
for these workers.

9Unfortunately there are no data for Irish manufacturing on computer usage however there is strong anecdotal
evidence that there has been a dramatic increase in investment in information technology. (see Fitz Gerald and
Breathnach, 1994)
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3.1. Definition of Skilled and Unskilled Workers in International Studies

The burgeoning international literature on labour demand heterogeneity typically defines two
broad categories of worker which are intended to approximate to a skilled/unskilled distinction
and are measured variously as nonproduction/production, white-collar/blue-collar, salaried/waged
etc. This distinction is then used to investigate observed shifts in the relative demand for skilled
workers so defined. For example Bresson et al. (1992) disaggregate their employment variable into
skilled and unskilled workers where the skilled workers category includes engineers, technicians,
skilled production workers, administrative and commercial staff and the unskilled workers category
includes unskilled production workers. Berman et al. (1994) disaggregate employment into produc-
tion and non-production workers where “production workers are “workers (up through the working
foreman level) engaged in fabricating, processing, assembling, inspecting and other manufacturing.”
Non-production workers are “personnel, including those engaged in supervision (above the work-
ing foreman level), installation and servicing of product, sales, delivery, professional, technological,
administrative, etc.” [U.S. Bureau of the Census 1986, p. D-16]”(p. 369) In the only Irish study of
this type, Boyle and Sloane(1982) disaggregate employment into wage-earners and salaried-workers,
(these correspond broadly to production and non-production workers) where the former includes
clerical staff. There are numerous other examples of studies of this type; Hamermesh (1993, pp108-
118) documents a broad range of studies on the demand for heterogenous labour, citing twenty one
studies which use a blue-collar/white-collar disaggregation.

Hamermesh (1993, p.112) is very critical of the “production” and “non-production” proxies for
skilled /unskilled which are used in many studies of labour demand. “Part of the problem is that
studies using aggregate data on the nonproduction-production worker distinction are comparing
groups whose skills overlap greatly. While there is on average less human capital embodied in
production workers, the distinction between the two groups is not sharp,..” He argues that it
would be more meaningful to disaggregate employment by age and experience because “the huge
literature on human capital makes it clear that this is also an aggregation by skill.” (p.66)

There are many potential inconsistencies with the production/nonproduction distinction.?? For
instance they abstract from changes in the skill composition of the workforce as a whole. This
point is particularly relevant for Ireland where the introduction of free education in the late 1960s
meant that there was a general increase in skill levels in the cohort of workers entering the labour
force in the 1980s. A potentially more worrying definitional problem, raised by Davis and Topel
(see Lawrence and Slaughter, 1993), is that relative skill levels within production/nonproduction
categories may vary between firms, across industrial sectors and over time. If this were the case then
examining underlying trends in different worker categories, however defined, would be meaningless.
In a different vein Caves and Krepps (1993) argue that much of the increase in white-collar workers
employment reflects an increase in “fat” or bureaucracy within many companies rather than an
increased demand for skilled workers.

20Robert Hall points out that the US definition of nonproduction workers includes airline pilots while production
workers includes co-pilots (see Caves and Krepps, 1993).
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Several recent studies have tried to address some of these definitional difficulties. Machin,
Ryan and Van Reenan (1996) examined the correlation between education based definitions of skill
and the production/nonproduction distinction for four countries, the UK, the US, Sweden and
Denmark, and found that they were highly correlated. Similarly Berman et al. (1993) found that
nonproduction workers and white-collar workers had consistently more years of education than
production and blue-collar workers. Significantly they found that this was also true for clerical
nonproduction workers. Table B.2 gives some details on education by broad occupational groups
from the Irish Census of Population for those in employment. In 1991 more than 80% of professional
workers had continued full-time education up to the age of 19 plus. This contrasts with less than 5%
for labourers, and 5% for skilled production workers. The majority of those in clerical occupations
completed secondary education (ceased education at age 17-18) as compared with less than 30% of
skilled production workers. More than three quarters of managers, professional workers, associate
professional workers and clerical occupations continued in full-time education beyond the age of 16
compared with an overall average of 55% for all occupational groups, 38% for production operatives
and 34% for skilled production workers. These data suggest that those in the administrative and
technical staff category are likely to have more years education than the industrial workers category.

Despite their limitations the production/nonproduction categories are now widely used, mainly
because they are identified in the annual census in most countries and are therefore available over
time across a broad range of industries. Irish data are no exception to this, the data I have sourced
are the closest time-series approximation to a skilled/unskilled distinction currently available in
Irish data. In disaggregating the data I define Administrative and Technical Staff as “skilled
workers”- and Industrial Workers as “unskilled workers”. It is important to remember that these
categories are defined by the firms themselves in answering the questionnaire, the CSO do not
provide a listing of occupational classifications to be used by firms beyond the broad definitions
given in Section 2.1. The Admin/Tech Staff category is defined to include all “salaried staff” which
would in general be a proxy for staff hired with some educational qualification. And the Industrial
Workers category refers to “manual” workers which, arguably, would be more closely associated
with lower levels of educational qualifications. But here I am surmising; the variables, as we will
see, however poor a proxy they may be to a skilled/unskilled definition, do indicate interesting and
distinctive trends over time.

3.2. “Unskilled Workers” = Industrial Workers

The Industrial Worker category is an aggregation of three separate categories in the CIP question-
naire, namely Apprentices, Manual Workers (also defined as “Operatives”) and Manual Supervisory
Staff (also defined as “Supervisors”). Manual Supervisory Staff includes both foremen and produc-
tion supervisors. In this it differs for the US Annual Survey of Manufactures which defines foremen
as production workers and supervisors as non-production workers. This separation is not possible
with the Irish data because they are not separated in the census questionnaire.

The two individual categories, Apprentices and Supervisors, are very small. Operatives account
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for 90.9% of IW manufacturing sector employment in 1979 and 91.9% in 1990, Supervisors for
5.1% in 1979 and 5.5% in 1990 and Apprentices for 4% in 1979 and 2.6% in 1990. The numbers
for separate categories on “Supervisors” and “Apprentices” are very small and for some industry
groupings are zero (esp. for “Apprentices”). At a sectoral level the domination of Operatives
employment is also apparent, e.g. in the Wool sector (NACE 431) on average Operatives accounted
for 93% of IW employment, in the Pharmaceuticals sector (NACE 257) the corresponding figure is
91%. The Operatives category, relating as it does to manual workers, is likely to cover most of the
unskilled or lower-skilled workers employed in a given firm so that its dominance within the IW
category does lend some credence to my IW = unskilled proxy.

3.3. “Skilled Workers” = Administrative and Technical Staff

The discussion of the aggregation to the Industrial Workers category raises a related point in
the definition of Admin/Tech Staff, namely why I chose not to include Supervisors in the AT
category. Essentially it is a moot point whether Supervisors should more properly be included with
Administrative and Technical Staff. As mentioned above, in the CSO data Supervisors includes both
foremen and production supervisors where in the US Survey of Manufactures foremen are defined
as production workers and production supervisors as nonproduction workers so the appropriate
classification of this Supervisors category as between production and nonproduction workers is
unclear.

Manufacturing sector employment of Supervisors as a percentage of /W barely changed over
the period 1979-1990 while the level of Supervisors employment fell by almost 13% over the period
(IW fell by almost 19%) in contrast to the 6% increase in AT employment (Table 2.1). So in
employment terms Supervisors are losing ground relative to AT workers. However Supervisors’
wages are far higher than average Industrial Worker wages. On average AT wages are 25% higher
than Supervisors’ while IW wage rates are 28% lower, thus Supervisors wages are approximately
half-way between IW wages at the lower end and AT wages at the upper end (see Figure B.3).
Furthermore Supervisors wages have risen relative to the IW average over the period. I finally
opted to group Supervisors within Industrial Workers by recourse to the likely nature of the firms
classification in the questionnaire. This is because in the CSO questionnaire the question on
Supervisors relates to “Manual supervisory stafl”, and the question on Administrative and Technical
Staff relates to “Managerial, technical and other salaried staff”. Therefore I suspect (of course one
cannot be sure how such questions are treated by firms themselves without asking them) that firms
would answer these questions with reference to salaried vs. waged staff, a distinction which exists
in a lot of Irish firms. I would hazard that “waged” or “manual” staff within a firm are less likely
to have high levels of education, assuming education is an indicator of skill levels. Thus I felt it
better to leave Supervisors in the general unskilled category.
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3.4. Clerical Workers: A Third Category

I keep the category Clerical Staff separate. It is a relatively large category, accounting for almost
11% of manufacturing employment in 1990, and along with AT it is the only other category where
employment grew, albeit slowly, over the period. It is also the only category where wage rates,
relative to AT, grew significantly over the period, by over 6 percentage points. However its wage
levels are so far below AT levels, even in 1990, that I felt it should be kept separate from AT.

As mentioned above, clerical employment has undergone enormous change as rapid growth in
the use of computer technology has swept across all industrial sectors. This led to widespread
predictions that there would be major job losses for clerical workers with information technology
leading to the “deskilling” of workers. This does not appear to have happened in Irish manufac-
turing, instead wages relative to ‘skilled’ workers have risen?! and (male) clerical employment has
risen, two factors which taken together would suggest an outward shift in the demand for clerical
workers.?? v

The fact that the nature of clerical employment is changing, with big shifts in occupations within
the clerical employment category as documented in Canny et al. (1996) and adverted to earlier,
makes it a fundamentally different category of worker from the other two. In defining workers as
“skilled” or “unskilled” the motivation is to identify two distinct but internally homogenous groups
of workers and to look at shifts which have taken place between the two groups. However the
major changes in the clerical workers category seems to have occured within the category with
an increase in the skill-intensity of clerical work. Although such internal changes may have also
occured within the skilled and unskilled employment categories, the very evident idiosyncratic effect
which computerisation has had on clerical occupations makes it impossible to ignore.

Finally a more prosaic reason why I separate out Clerical staff is that the CL wage data for
certain sectors behave somewhat erratically. This is because in the CSO dataset I had to calculate
the Clerical wage bill as a residual. (Appendix A gives more details on this.) For example in the
Furs and fur goods sector (NACE 456) clerical wages as measured increased by 450% in 1988. This
is the largest outlier in the CL wage data.Within this sector between 1987 to 1988 two firms closed
down, clerical employment halved and the actual level of clerical employment was very small (4
employees in 1988). So, in a small number of cases, the C'L data are bedevilled by a small numbers
problem coupled with the effect of discrete changes within small sectors. Also because the wage
bill data are calculated as a residual, small numbers can be seriously distorted by rounding and

revisions.

2'Entorf and Kramarz (1994), in a panel study of Frence labour force data over the period 1985-87, found that
the higher the skill level of the employee the less the use of modern new technologies is compensated. “Managers,
technicians, engineers are not compensated for their use of modern NT; it is part of the definition of their job” [p25].

2214 is possible that the increase in male employment may have caused an increase in full-timne clerical employment
so that the observed increase in wages merely reflects a shift from part-time to full-time employment. However even
if this were the case it still indicates that there has been a change in the demand for clerical workers.
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3.5. Comparison with International Definitions

How do these definitions of skilled and unskilled workers compare with those used in international
studies? Table 3.1 contains data on the wage share and employment share of nonproduction
workers in manufacturing for four countries, the UK, the US, Denmark and Sweden. These are
compared with three alternative definitions of skilled workers from the Irish data, respectively AT,
AT +CL and AT + CL+ IW (Supervisors). The first of these is the narrowest definition of skilled
employment, this is the definition which I use in this chapter. The second includes clerical workers
in the definition of skilled employment, typically clerical workers are included as skilled workers
in international data although, as seen earlier, clerical wages are substantially lower than average
non-clerical skilled wages, at least for Ireland. The third definition includes manual supervisors
from my unskilled JTW category. '

Wage Share Employment
Share
1973 | 1979 | 1989 | 1973 | 1979 | 1989

Uus 0.34 | 0.35 | 042 | 0.256 | 0.26 | 0.31

UK 0.32 [ 0.35 | 0.41 | 0.26 | 0.29 | 0.33

Denmark 0.34 | 0.33 | 040 }0.25 | 0.27 | 0.32

Sweden 0.36 | 0.39 | 0.40 | 0.27 | 0.29 | 0.30

Ireland:

AT 0.17 | 0.20 0.10 | 0.13

AT +CL 0.25 | 0.32 0.19 | 0.24
| AT + CL + IW (Supervisors) 0.31 | 0.37 0.23 | 0.28

International data on nonproduction workers in manufacturing

taken from Machin, Ryan and Van Reenan (1996), Table 1 and Figure 4

Table 3.1: Nonproduction Workers Share of Total Employment and Wage Bill In Four Countries:
A Comparison With Different Measures of Irish Nonproduction Workers

Lookirfg at the table it is clear that under even the widest definition of skilled labour, Irish
employment and wage bill shares for skilled workers were lower in 1989 than the equivalent measures
for any of the other four countries. This is not surprising since education levels in Ireland have
only recently begun to catch up with those of the US and Europe. Nonetheless the Irish skilled
employment and wage shares had the highest annual average growth rates of all the countries listed.
Thus there is evidence that the skill composition of the Irish manufacturing sector’s labour market
is increasing in line with similar international trends in OECD economies and, given these higher
growth rates, should catch-up with international levels.

Under the second definition of Irish skilled employment Irish relative skilled/unskilled wages
have risen over the period. However under all three definitions Irish relative wage rates have not
changed by much. This is in contrast to the US and UK experience during the 1980s (see Figure
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2 in Machin et al. (1996)) but similar to average European trends. Rapidly widening wage gaps
in the US and UK between skilled and unskilled employment have fuelled much of the recent
interest in analysing the composition of employment in those countries. By contrast in mainland
European countries wage differentials have in some cases narrowed (Draper and Manders (1996) for
~the Netherlands). It is argued (Saint-Paul (1996)) that this is due to labour market institutional
rigidities, which prevent relative unskilled wages from falling in many European countries thus
causing a spill-over of this relatively expensive unskilled labour into unemployment. This means
that given a fall in demand for unskilled labour, the net result for the UK and the US has been a
widening wage gap?? while the net result in Europe has been an increase in unemployment. The
Irish experience, where there is also evidence of an increase in the demand for skilled labour relative
to unskilled, seems to lie closer to the European experience. The large and persistent increase in
long-term unemployment in Ireland in the early 1980s was mainly among those with relatively few
educational qualifications (see Table B.2).

4. Sectoral Trends in Composition of Labour 1979-1990

In this section I look at some indicators of growth in output, employment and wages for the 72
individual sectors in order to piece together a picture of the structure of the manufacturing sector
and its evolution over the period 1979-90. The data in general reveal the extent to which the
manufacturing sector is an aggregation of many very different types of production activities. I look
at indicators of output growth, employment growth, changes in the number of firms in each sector,
shifts in employment ratios and corresponding wage ratios. In Appendix B Tables B.3, B.4 and
B.5 show the annualised growth rates in these variables for all 72 sectors. In addition Tables B.6
and B.7 give the levels of output and employment shares and unit labour costs in 1979 and 1990
respectively. In each of these tables the sectors are ranked from ‘highest’ to ‘lowest’ based on the
individual sector’s average output growth over the period 1979-90.

Table 4.1%¢ summarises the population correlation coefficients?® covering the period 1979-1990
between the employment levels, labour costs per employee (referred to here as ‘wages’), number of
firms and volume output. These are calculated for all 72 sectors. In addition Figures B.4 and B.5
in Appendix B plot these correlations computed recursively from 1979 to 1990.

The correlation between volume output and employment is highest for skilled (LAT) employ-
ment and weakest for unskilled (LI/W) employment. Figure B.4 shows that the correlation of
volume output with both clerical (LCL) and unskilled employment has fallen substantially over

*3For an analysis of the UK skilled/unskilled wage premium see Haskel (1996b), he argues that more that 50% of
the increase in the UK premium over the 1980s is due to the introduction of computers).

LAT is AT Employment, LIW is IW Employment, LCL is CL Employment, CLAT is AT Labour Costs per
employee, CLIW is IW Labour Costs per employee, CLCL is CL Labour Costs per employee, NO is Number of
firms, @ is Volume Output.

25The reported correlation coefficients between any two variables x and y were calculated as follows:

i (@i —F) (g — 7) /\/Z‘. > (@i =), 3, (yie — §)* where t = 1979...1990, i = 1..72.
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LAT LIW LCL CLAT CLIW CLCL NO Q
LAT 1.0

LIW 0.74 1.0

LCL 0.82 069 1.0

CLAT | 0.10 -0.08 0.13 1.0

CLIW | 0.13 -0.09 0.14 0.90 1.0

CLCL | 0.12 -0.06 0.14 0.86 0.84 1.0

NO 0.54 070 041 -021 -0.17 -0.16 1.0

Q 0.73 052 0.58 0.21 0.22 019 0.19 1.0

Table 4.1: Correlation matrix of sectoral variables

the period while that with skilled employment has risen gradually. Unskilled employment has the
weakest correlation with the other employment levels and its correlation with skilled employment
has fallen over the period. :

The correlation between own wages and employment for all categories of worker is relatively
weak and for unskilled employment it is negative (Figure B.4). The cross correlation between
skilled employment and clerical wages has been rising while all other cross correlations between
employment levels and wage levels have fallen (see Figure B.5). Skilled and unskilled wages are
strongly correlated (0.9 in 1990) and the correlation of both with clerical wages has risen strongly
over the period (from approximately 0.2 in 1979 to 0.8 in 1990).

There is a strong and stable correlation between employment and the number of firms in a
sector, especially for unskilled employment. Because these data refer to industrial sectors rather
than individual firms observed changes in employment will reflect the births or deaths of firms
within a sector as well as increases or decreases in employment within firms themselves. A detailed
examination of the sectoral data reveals that this does indeed occur in certain sectors. For example
the Non-ferrous metals sector (NACE 224) more than halved its unskilled employment in 1983
(from 526 employees to 196 employees), in that year this sector had one (net) firm closure. This
can explain the strong correlation between the number of firms and unskilled employment. A recent
paper by Barry, Strobl and Walsh. (1996) analysed data on job creation and job destruction in
the Irish manufacturing sector over the period 1974-94. They found that job creation rates were
less volatile than job destruction rates with approximately one quarter of job creation due to firm
births and 34% of job destruction due to firm deaths. This would tend to confirm the trends in
the data reported here, that changes in the number of firms have a strong link with changes in
employment. (Of course this is not surprising.) Keating and Keane (1989) show that firms closures
from 1979 to 1985 account for a fall of 60,000 in manufacturing employment with contractions in
existing firms accounting for a further reduction of 40,000. This is relative to an overall fall of
40,000 in employment in this period. This is a very important point for formulating demand for
labour models for econometric estimation, it would suggest that changes in the number of firms be
included as an additional explanatory variable in explaining changes in employment.
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Interestingly the period when the total number of firms expanded rapidly (1979-1982) exactly
coincides with the period when output growth was at its lowest (the correlation between output and
the number of firms is low and declining gradually). Further perusal of Table B.5 indicates that in
this low-growth period the four sectors with the largest increases in the number of firms accounted
for almost half of the overall increase in firm numbers. These four sectors, namely Structural
Metal Products (NACE 314, +81 firms), Wood Furniture (NACE 467, +74 firms), Finished metal
products (NACE 316319, +65 firms) and Carpentry (NACE 463, +46 firms), were all sectors which
recorded negative output growth rates in 1979-1982 (see Table B.3). Furthermore all of these sectors
recorded net decreases in the number of firms in the subsequent period 1982-1986. The analysis
in Barry, Strobl and Walsh (1996) indicates that the plant birth rate is negatively correlated with
overall net employment growth. Taken in conjunction with the decline in average plant size, these
counter-cyclical movements suggest that many of the net ‘new’ firms set up in this recessionary
period were small firms set up by ex-employees as a result of redundancies and layoffs.

Tables B.6 and B.7 in Appendix B show the share of each sector in total industrial employment
LTOT, value added YV and gross output QV in both 1979 and 1990. Clearly there have been some
significant changes in the structure of the manufacturing sector over the period. The three sectors
with the highest share of employment in both 1979 and 1990 were Printing and Publishing (sector
473474, 5.3% in 1990), Clothing and Accessories (sector 453454, 5.25% in 1990) and Generation
and Distribution of Electric Power (sector 161, 5.22% in 1990). The three sectors with the highest
share of gross output were Slaughtering, Preparing and Preparation of Meats (sector 412, 9.55%
in 1990), Manufacture of Dairy Products (sector 413, 9.85% in 1990) and again Generation and
Distribution of Electric Power with 4.73% in 1979, the latter was supplanted in the top three ranking
in 1990 by Office and Data Processing (sector 33) with a share of 9.89% in 1990. Finally, the three
sectors with the biggest share of value added were Pharmaceuticals (sector 257, 11.73% in 1990),
again Generation and Distribution of Electric Power with a share 6.25% in 1979 and Non-metallic
Mineral Products (sector 241246) with a share of 5.46% in 1979, these two latter sectors were also
supplanted in the top three ranking by Office and Data Processing, with a share of 10.43% in 1990,
and Miscellaneous Foodstuffs (sector 417823) with a share of 7.68% in 1990.

4.1. Cross Section and Time Series Variation in the Panel

Table 4.2 provides some summary statistics on the (unweighted) annual growth rates in some
key variables for the 72 sectors.?® These statistics describe both the time-series and cross-section
variation in the panel dataset.

In the table T is the mean value of the level of each variable, o is the standard deviation of z,
y is the annual growth rate of z and oy is the standard deviation of y. These means and standard
deviations which relate to the entire sample and are reported in the first four columns of the table

?6This section uses the techniques adopted in Frankel and Rose (1996) to describe their panel dataset.
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Levels Annual Growth Rates (in %)

Total Total Time Series Cross Section

Sample Sample Variation Variation

z Oz y Ty 9%; Oy 9%, Oy

(1) @2 @B @ 6 6 O @

Volume Output, Total Employment and No. of Firms:
Q@ (£°000) 219,040 356,768 2.34 1496 6.61 10.98 2.60 13.92
LToT 3,017 2,921 -1.83 11.47 4,51 851 292 10.46
NO 68 83 42 10.18 3.60 8.06 3.15 9.09
Value Added per unit of Gross Output:
YvV/QV 0.441 0.147 1.656 1249 2.66 9.25 1.84 11.60
Value added per Firm and Employment per Firm:

YV/NO (£000s) 2,436 3,993 10.98 23.01 6.22 17.72 3.52 21.10
LTOT/NO 91 185 -1.77 12.02 3.03 9.75 3.57 10.83
Employment by Category of Worker:

LAT 347 354 033 1735 5.59 13.65 3.35 16.09
LIW 2,323 2,284 -2.11 1218 454 911 3.03 11.13
LCL 329 452 047 19.34 592 1515 2.67 18.07
Relative Employment and Wages by Category of Worker:

LAT/LIW 0.169 0.102 3.08 1762 4.20 13.93 2.00 16.46
LCL/LIW 0.146 0.089 3.01 18.41 4.23 14.76 2.08 16.87
CLAT/CLIW 1.741 0.321 076 1222 149 1014 1.34 11.57
CLCL/CLIW 1.058 0.307 2.75 25.84 4.89 17.11 2.78 22.14
Labour Share of Value Added by Category of Worker:

YWAT/YV 0.096 0.037 1.87 2147 3.79 1841 3.25 20.24
YWIW/YV 0.409 0.192 -0.89 16.23 3.04 13.28 2.22 15.30
YWCL/YV 0.052 0.026 4.14 3533 6.91 26.07 3.23 31.64

Table 4.2: Descriptive Statistics on panel
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are computed as follows:
(1) T = 864 szlt3

(2) 0, = 86422(%—@,1_1 .72, t=1...12 (1979 — 1990)

)y = 793 ZZyzt, where y; = (Azit/zii—1) - 100

4) o, = 79222 Y —7)%, i=1...72, t =1...11 (1980 — 1990)

For example the data on total employment (LTOT) in the table indicate that mean employment
in a sector over the period 1979-1990 year was 3,017 with a standard deviation across the panel of
+2921. Mean annual sectoral growth rates in employment were -1.8% with a very large standard
deviation of £11.5. A

The panel structure of the dataset means that the total sample includes both time-series and
cross-sectional variation. To analyse the time-series dimension I compute the mean sectoral growth
rates and measure their variation both across sectors and over time. To analyse the data over the
cross-section dimension I compute the mean temporal growth rates and measure their variation
both across sectors and over time.

e Time Series Variation

In columns (5) and (6) of the table I calculate the mean of y for each of the 72 sectors over time
denoted ;. If these 72 mean growth rates vary a lot from the overall sample mean % then this is
an indication of substantial variation across the different sectors of the panel. I measure this using
the standard deviation of 7, denoted oy, in column (5).

1 i
() 05 = |75 2 5~ 9", where 7= =421

Conversely if the 72 temporal standard deviations of these 72 mean growth rates are relatively
high then this indicates that each sector’s growth rate varies a lot over time. I measure this by
calculating the mean of these 72 standard deviations o,.

— 1 1 _
(6) Ty == Zayw where 0, = \/ﬁ Et:(yzt - yi)2

If this is high then on average individual sector’s growth rates vary a lot over time. Continuing
with employment and reading columns (5) and (6) of the table we see that the variation over time
of the 72 sectoral employment growth rates (£8.5%) is greater than the variation across sectors
(£4.5%).
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e Cross Section Variation

In the final two columns (7) and (8) of the table I calculate the mean growth rate in each of
the 11 years of the panel. 7 is the mean value of y in each year, if this varies a lot from the overall
panel mean ¥ then this is an indication of substantial variation over time in the panel. I measure
this by calculating the standard deviation of J; denoted og;. Finally if the 11 individual standard
deviations of 7; are high then this is an indication that in each year there is considerable variation
across sectors in the data, I measure this by calculating the mean of these 11 standard deviations

Oy

1 N2 —_ i Yit
(M) om = ﬁ;(yt_y) , where 7y = ==
_ 1 T —
®) 7w = 7 ZUUH where oy, =, [ Z (vit — Tz)
114 724

The data in columns (7) and (8) for employment indicate that the variation across sectors of the
11 temporal employment growth rates +10.5% is substantially greater than the variation over time
+2.9%.

Looking at Table 4.2 we can see that the mean standard deviation of the cross section variation
(column (8)) is higher than that for time series variation (column (6)) for all of the variables
listed. Similarly the standard deviation of the 72 sectoral means (column (5)) is in all but one case
(LTOT/NO) higher than the standard deviation of the 11 yearly means (column (7)). These results
indicate that there is greater variability in the cross section dimension of the data (although the
variation in the time dimension is also high). This is an indication of the considerable heterogeneity
across sectors in the panel.

The panel mean (column (3)) for output growth was 2.3% per annum while mean employment
growth was -1.8% per annum. This fall in sectoral employment is due to a mean decline in sectoral
unskilled employment of -2.1% per annum, while sectoral skilled and clerical employment increased
at mean growth rate of 0.3% and 0.5% per annum respectively.

The standard deviations (column (4)) for all the variables are very high and indicate that in
all cases the growth rates are distributed to include both positive and negative growth, another
indication of the degree of heterogeneity in the panel.

Two interesting indicators point to a significant change over time and across sectors. Firstly
sectoral labour share of value added declined for unskilled workers while it rose for skilled and
clerical workers. This reflects a decline across sectors in both relative employment and wages for
unskilled workers. Clearly unskilled workers are being replaced by skilled and clerical workers.
Secondly sectoral value added per unit of gross output has grown at a mean annual rate of 1.7%.
While this latter is an indication of a more efficient use of intermediate inputs the value-added data
must be treated with some caution because of possible distortionary effects from profit-switching
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High Growth | Medium Growth Declining
1979 | 1990 1979 | 1990 | 1979 | 1990
Percentage Share in Total:
Employment 11.6 22.4 51.5 514 36.9 26.2
Value Added 23.9 48.3 50.6 39.7 25.4 12.0
Gross Output 15.0 35.4 59.6 51.3 25.5 13.3
Levels:
Number of Firms 342 583 2194 2287 | 2169 1825
Employment 28,396 | 46,656 | 124,839 | 106,802 | 88,851 | 54,311

Table 4.3: Some Summary Statistics on the Increase in Importa.nce of the High Growth Sector
Relative to the Declining Sector from 1979 to 1990 :

transfer pricing. (This latter distortion may be partly reflected in the very large increase in value-
added per firm at a mean annual growth rate of almost 11%.) Notably sectoral firm size has been
falling, employment per firm has fallen at an average rate of -1.77% per annum. This decline in
average firm size is in line with trends internationally (See Haskel (1996b)).

4.2. Identifying Three Diverse Groups of Sectors

All of these indicators confirm, unsurprisingly, that the Irish manufacturing sector is composi-
tionally extremely heterogenous in terms of output growth, net change in firm births and deaths,
employment growth and wage growth. In this section I divide the data into three stylised groups
of sectors based on their output growth performance over the period. Similar work on grouping
of sectors by Neven and Wyplosz (1996) defines homogenous groups in terms of factor intensity.
However I am interested in investigating what has influenced the increase in the demand for skilled
labour so in these groupings I want to introduce some control for output effects. This grouping
links into the analysis in the next chapter where I estimate demand for labour functions conditional
on output.

My division of the sectors into three groups is essentially arbitrary at the margin®’. The
first group, labelled group H (High Growth), includes 12 sectors which recorded average annual
growth above 7% (see Table B.3). This group is dominated by foreign-owned firms?®. Therefore

2"The groups are designed with an eye to the factor demand estimation in the next chapter. I wanted firstly to
separate out the high growth sectors where technical change has been very rapid. The remaining sectors are then
split into two groups of equal size because the DPD program which I use for estimation in the next chapter requires
groups to be of equal size for joint estimation.

#0’Malley and Scott (1994) report that 86% of foreign-owned manufacturing firms profits in 1983 were accounted
for by the following sectors: Pharmaceutricals (NACE code 257), Office and Data Processing Machinery (NACE code
33), Electrical Engineering (NACE code 34), Instrument Engineering (NACE code 37) and soft-drink concentrates
which is part of “Misc. Foods” (NACE 411, 414, 417/8 amd 423). All of these sectors are represented in my High
Growth group.
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it is within this group that there is the largest potential distortion in the value-added data due -
to profit-switching transfer pricing distortions. The second group of sectors, labelled group M
(Medium Growth), covers 30 medium-growth sectors where average annual growth was between
0.49% and 7% per annum. The third group, labelled D (Declining), covers 30 declining or low-
growth sectors, where average annual growth was below 0.49%. For all but two of these sectors the
average annual growth rate was negative.

Table 4.3 presents some summary statistics relating to these three groups of sectors. The
High Growth group almost doubled its employment share and more than doubled its output share
between 1979 and 1990. By 1990 this group of 583 firms accounted for almost half of total manu-
facturing value added. The Medium Growth group maintained its employment share although its
share of gross output fell from 59.6% in 1979 to 51.3% in 1990. The Declining group of sectors
suffered a sharp decline in both employment and the number of firms. This group includes many
so-called “traditional” industries (for example clothing, footwear, jewellery) which are those identi-
fied as being most vulnerable to import competition from low-wage countries (Wood (1994, p.97)).
From the table it can be calculated that the High Growth group of sectors has above average firm
size (83 in 1979 and 80 in 1990) while the Declining group has below average firm size (41 in 1979
and 30 in 1990) although for each group average firm size has fallen.
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Figure 4.1: Ratio of AT/ITW and CL/IW Employment and Wage Rates, 1979-1990, for High Growth
(H), Medium Growth (M) and Declining (D) Sectors.

Figure 4.1 plots relative employment and wage ratios for each of these groups of sectors. The
ratio of skilled to unskilled employment in 1979 at 0.153 was highest in the High Growth group and
during the 1980s it increased rapidly to a level of 0.264 in 1990. The ratio of skilled to unskilled
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workers was lowest in the Declining group increasing marginally from 0.103 in 1979 to 0.116 in 1990
while the ratio in the Medium Growth group also increased at a slow pace from 0.14 in 1979 to
0.155 in 1990. Relative skilled wages are also higher in the High Growth group. Note that the fact
that relative skilled wages in the Declining group are higher than in the Medium Growth group is
because the gap between skilled and unskilled wages is higher in the Declining group although the
level of wages is lower for both in the Declining group (see Figure 4.2).

A similar pattern emerges in Figures B.6 and B.7 which plot employment and wage bill shares
for the three groups of sectors. The Medium Growth group is the largest and maintains its share
of total employment and wages throughout the 1980s while the High Growth group increases its
share at the expense of the Declining group.
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Figure 4.2: Wage Rates in High Growth, Medium Growth and Declining Groups Relative to Average
Manufacturing Wage Rates for Skilled (AT), Unskilled (IW), and Clerical (CL) and all workers.

The Declining group of sectors has very low wage levels relative to the average manufacturing
wage and these fell further from 89% of the average in 1979 to 82% of the average in 1990. Figure
4.2 plots sectoral wage rates relative to the average manufacturing wage rate for skilled, unskilled
and clerical workers. In 1990 the average wage for a skilled worker in the Declining group was
£18,157 while in the High Growth group it was £21,738, almost 20% higher. Nevertheless it is in
the High Growth group that employment of skilled workers has risen sharply as shown in Figure
4.1. Clearly the Declining group of sectors are concentrated in low-skill production. However this
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story is complicated by the available evidence on reported skilled and unskilled labour shortages
from a monthly survey of manufacturing firms given in Kearney (1997). This evidence indicates
that reported skilled and unskilled labour shortages in the late 1980s (the data begin in September
1984) were highest in the Declining group especially skilled shortages. There were little or no
reported shortages in the High Growth group. This would suggest that the Declining group of
sectors, although seeking to employ more skilled workers, cannot compete on the labour markets
for skilled and unskilled workers with the High Growth (and also Medium Growth) sectors at the
going wage rates.

The Medium Growth group had the highest average wage levels in 1979, however the aver-
age wage in the Medium Growth and High Growth groups had converged by 1990. Interestingly
unskilled wages are substantially higher in the Medium Growth group than in the High Growth
group (this explains this group’s higher average wage) although they have been rising in the High
Growth group. Despite this convergence unskilled wages in 1990 in the Medium Growth group
were £12,482, 9% higher than unskilled wages in the High Growth group and 31% higher than in

the Declining group (at £9,548).

5. Shift-share Analysis of Sectoral Data and Grouped Data

The discussion in Section 1.1 at the beginning of this chapter outlined the debate on demand-
side causes of the observed increase in skilled employment. Many recent studies have used ‘shift-
share analysis’ to decompose the increase in the share of skilled employment into the proportion
due to an increase in skilled employment within sectors or firms and the proportion due to an
increase in employment between sectors or firms. Section 5.1 shows that, in line with the results
from international studies, the within component dominates the between component in explaining
shifts in the share of skilled and unskilled employment in Irish manufacturing. The following
subsection 5.2 decomposes changes in the levels of employment and the wage bill for unskilled,
skilled and clerical employment. This decomposition includes an estimated ‘scale’ effect reflecting
the underlying expansion or contraction of total employment in different sectors .

1. ‘Between’ and ‘Within’ Effects

In this section I decompose the change in the share of skilled, unskilled and clerical workers in total
employment and wages into within sector and between sector changes. This analysis is based on
that used in Berman, Bound and Griliches (1994) as follows:

APj = Z ASi_pji -+ Z AP]’;S_@
i i
where P;, is the proportion of type j employment in sector 4, S; is the share of employment in

sector ¢ and a bar denotes a mean over time. This is effectively an examination of the cross-
sectional variation in the panel. The total change in type j employment is decomposed into a
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weighted change in employment shares between industries (the first term on the right hand side)
and a weighted change in the proportion of j employment within sectors (the second term on the
right hand side). This type of analysis is now used extensively. Changes in employment shares
between sectors are interpreted as evidence of an international trade effect shifting employment from
one sector to another. Changes in employment shares within sectors are interpreted as evidence of
factor-biased technological change altering relative employment shares.

This interpretation is predicated on a number of assumptions. Probably the most important
one in using sectoral rather than firm level data is the assumption that changes within sectors are
uniform and do not reflect structural change within the sector itself. Also this analysis focuses
only on substitution effects. If technology is skill-biased then firms will demand more skilled labour
(the substitution effect), however they will also require fewer skilled workers to produce the same
amount of output (the income effect) so that the net within sector effect may be ambiguous.
Finally aggregation over industries obviously reduces the importance of the between component so
the analysis is not invariant to the level of disaggregation used.

Tables B.8, B.9 and B.10 report the results of this decomposition for skilled, unskilled and
clerical workers for the sample as a whole and also for the three groups of sectors High Growth,
Medium Growth and Declining. The between and within decompositions are reported for both the
employment share and the wage bill share. I have performed the analysis for the entire sample
period and also for two sub-periods, 1979-1987 and 1987-1990.

Looking at Table B.8 it can be seen that for the total sample the increase in skilled employment’s
share averaged 1.93% per annum while the wage bill share increased by 1.88% per annum. The
sub-period analysis highlights that almost all of this increase occured in the period 1979-1987.
This can be seen in Figure B.8, most of the increase in the skilled and clerical employment shares
(and the consequent decrease in unskilled share) occured in this period. From 1987 onwards, when
growth picked up, there was very little change in relative employment shares.

The within component dominates in both sub-periods. In fact the central result of this analysis
is that the within component dominates in all periods for all sectoral groups and for all three
categories of employment. Notably the High Growth group of sectors has the largest increase in
the proportion of skilled employment while both the Declining and Medium Growth group of sectors
recorded below average growth. This is an extremely important point. Because general skill levels
within the workforce have risen anyway, a more important indicator of an increase in the demand
for skills is where there has been an increase relative to the average. This has only been true for
the High Growth group of sectors. Figure B.9 plots the employment and wage shares of each of the
three groups of sectors for skilled, unskilled and clerical employment. The High Growth group has
had the most dramatic movements with the Declining and Medium Growth group shares virtually
unchanged. '

This analysis suggests that there has been a large increase in the relative demand for skilled
and clerical labour within high-growth sectors of Irish manufacturing. Notably virtually all of this
increase has occured in a period of relatively low growth. This would suggest that the increase
in skill intensity has ceteris paribus improved growth performance, which rose strongly in the
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subsequent period.

5.2. ‘Scale’ Effects

The analysis in the previous sub-section examines changes in the share of employment and the wage
bill. However it is also instructive to examine changes in the level of these variables. For example
while the share of unskilled employment has fallen in the High Growth group of sectors the actual
level of unskilled employment has risen because these sectors have been growing strongly over the
period. The following decomposition of changes in the level of employment and the wage bill can

be used to separately identify ‘scale’ effects, ‘sector’ effects and ‘occupation’ effects as follows??:

i ~ N

Scale Sector
effect effect

- Eijy  Eijpa
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where g; is the growth rate of total employment, gi; is the growth rate of employment in sector
i, By is employment of worker j in sector ¢ and Ej is total employment in sector . Thus the
scale effect measures what the change in employment j would have been if it had grown at exactly
the same rate as total employment. The sector effect measures what the change in employment
7 would have been if there were no scale effect and if employment j had grown at the same rate
as total employment in sector 2. The occupation effect measures what the change in employment
7 would have been if there were no scale or sector effect and if employment in occupation j had
grown at the same rate as the growth in the share of occupation j in sector ¢. Finally r;; measures
a residual interactive effect.

The results of this decomposition are given in Tables B.11, B.12 and B.13 respectively for
skilled, unskilled and clerical employment and wage bill. If we look first at the results for skilled
employment we can see that sector effects are negligible. In the period 1979-87 it is estimated that
the ‘pure’ occupation effect would have increased total skilled employment by 2%, this was offset
by a negative scale effect of -2.5% so that the net effect was a very modest increase of 0.1% in
total skilled employment. In the period 1987-90 these effects were reversed, the scale effect turned
positive and the occupation effect was negative but close to zero. Turning to the same analysis
for sectoral groups we can see that a ‘scale effect’ of 4.6% accounted for more than half the total
increase in skilled employment in the High Growth group with the occupation effect accounting
for most of the rest. For the Medium Growth and even more for the Declining group of sectors
the scale effect was negative and dominated the occupation effect. The same pattern emerges for
unskilled and clerical employment. Occupation effects are strongest in the High Growth group
(strongly positive for clerical employment and negative for unskilled employment), sector effects
are unimportant and scale effects dominate.

*See Corcoran et al. (1992) Appendix III for details.
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The decomposition of the changes in the nominal wage bill indicates that the wage bill rose
much more rapidly in the High Growth group of sectors for each type of worker than in the Medium
Growth or Declining groups. While skilled and clerical wages also show a positive occupation effect
the scale effect is strongly dominant in the change in wage bill for each type of worker.

6. Conclusions

The data on the Irish manufacturing sector analysed in this chapter reveal that there is a growing
trend towards more skill-intensive production. Evidence suggests that the skill-intensity of clerical
workers is also rising. In addition there have been significant changes in the structure of the
manufacturing sector with a decline in low-skill sectors. Sectors with the strongest growth were
those with the highest skill-intensity in employment. This occured against a backdrop of rising
long-term unemployment among unskilled workers in the 1980s.

Although the dataset does not permit of an exact quantification of the relative importance
of technology shocks and trade shocks the analysis of this chapter does indicate that both have
played a role in the restructuring of the Irish manufacturing sector. There has been a marked
increase in the skill-intensity of high-growth sectors - evidence of a technology effect - together with
a relative and absolute decline in the importance of sectors traditionally identified as being exposed
to competition from low-wage countries - evidence of a trade effect.

The most consistent result to emerge from the decompositions reported in Section 5 is that
most of the action in relation to changes in relative employment shares occured in the High Growth
group of sectors. Further it appears that the period 1979-87, when output growth was at its lowest,
was the period when most of these changes occured. And finally the analysis reveals that at least
half of the increase in skilled employment in the High Growth group of sectors was due to a general
increase in employr?ent in these industries while most of the rest was due to an increase in skill
intensity.

Within the Declining group of sectors both skilled and unskilled wage rates were significantly
below the average and have declined. These are the sectors which are most vulnerable to import
competition from low-wage countries. They are also increasingly facing competition in the domestic
labour market from the High Growth and Medium Growth group of sectors, especially in the market
for skilled labour.

Unskilled wages are highest in the large Medium Growth group of sectors. Nevertheless there
has not been a marked shift towards employing more skilled workers in these sectors. Indeed there
has not been any marked restructuring within this group. The demand for labour within this group
should therefore prove the easiest to model (in terms of being the most stable).

Despite the fact that relative skilled wages are highest in the High Growth group it is in this
group that we observe the biggest shift towards skilled workers. This in itself is clear evidence in
favour of skill-biased technological change. However the emerging dominance of this small group of
sectors in Irish manufacturing also reflects in part the explicit courting of foreign direct investment

29



(FDI) through both fiscal and financial incentives by Irish industrial policy. This ‘FDI effect’ is
also evident in the increase in high-tech foreign owned industry.

On balance do these results support the view that the increase in the demand for skilled labour is
due to skill-biased technological change? There are a number of factors which muddy the waters in
relation to answering this question. Firstly there has been a general increase in skill levels through
the supply side of the labour market. Secondly the increase is concentrated in a group of high-
growth sectors during the period 1979-1987. In this period the number of firms in the high-growth
group of sectors increased from 346 to 536 so the rising skill-intensity may not reflect changes in
the existing stock of firms in 1979 but rather the introduction of more skill-intensive firms during
that period. Thirdly the Medium Growth and Declining groups of sectors (who account jointly for
78% of total employment in 1990) have not significantly increased their demand for skilled labour
(as evidenced in Figure B.9).

Berman Bound and Machin (1994) found that the within industry changes for nine developed
countries were positively correlated. In their dataset four industries (Printing and Publishing, Iron
and Steel, Machinery (incl. computers) and Electrical Machinery) accounted for most of the within
industry shift towards skills. They argue that this “is consistent with the observed shifts being due
to the portability and relatively fast adoption of new technologies that replace unskilled labour in
similar industries across the world.” The Irish data would support this view. The industries with
the biggest increase in skills are concentrated in sectors where there has been rapid technological
change. However it is also clear from the data that those ‘traditional’ sectors which are identified
by inter alia Wood (1994) as being vulnerable to import penetration have suffered secular decline
in both output and employment growth through the 1980s (the Declining group of sectors). This
would suggest that the so-called trade effect has also played a key role in the restructuring of Irish
manufacturing industry away from low-wage, low-skill industries.
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A. The Panel Data Set

The data are from the annual Census of Industrial Production (CIP) which is published by the
Irish Central Statistics Office (CSO). This census has 90% coverage of Irish industry and has been
published since 1953. In 1973 a move to the NACE sectoral classification system, on accession to
the EC, led to major revisions and changes in the definitions of sectors which makes a comparison
with the earlier data virtually impossible at a detailed sectoral level. (A similar major classification
change was introduced in 1991 and affects comparison with earlier years.) The CIP provides data on
the value of gross output, intermediate inputs, net output, persons engaged, wages and salaries and
remainder of net output for 75 detailed industrial sectors. With the exception of the employment
figures, all of these data are based on the financial accounting year nearest to the reference calendar
year, in most cases (77% in 1990) this coincides with the calendar year. These data are used by
the CSO to calculate sectoral volume of production index numbers. The panel data set begins in
1979 because the disaggregated employment and wage data, which are not published in full, were
not provided to me by the CSO before this date. ’

A.1. NACE Sectoral Classification of Industrial Activity

The NACE (Nomenclature Générale des Activités Economiques dans les Communautés Européennes)
sectoral classification system for industrial activity has been in use in Ireland since 1973.3° This
system classifies industries at three levels of disaggregation:

1. major industrial sector - disaggregates industry into 12 sectors.
2. broad industrial sector - disaggregates industry into 34 sectors.
3. detailed industrial sector - disaggregates industry into 75 sectors.

A frequent point of confusion is the correct definition of “manufacturing” industry and its
distinction from “transportable goods” industry and “total” industry. Transportable goods refers
- to all industrial activity with the exception of the so-called utilities “Electricity, Gas and Water”,
NACE 13,16,17. Manufacturing industry excludes both utilities and “Mining, Quarrying and Turf”,
NACE 11,21,23. The inclusion of "utilities” in a definition of industrial activity is questionable,
arguably they would be more properly defined as a service activity.

Table B.1 lists the 72 detailed industrial sectors included in the panel data set. This excludes
three of the 75 sectors detailed industrial sectors, these three sectors together form the major sector
“Mining, Quarrying and Turf” (NACE 11,21,23). They are excluded because the data for them

are incomplete.

30This is based on the 1970 edition of NACE classification - NACE 70. In 1991 the CSO changed to NACE Rev.
1 which is a special European extension of ISIC Rev. 3.
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A.2. The Disaggregated Employment and Wage Data

These data distinguish five categories of worker for both employment and wages (see copy of CIP
questionnaire in Appendix B):

1. Managerial, technical and other salaried staff
2. Manual supervisory staff

Manual workers

-~ oW

Apprentices _
5. Industrial workers = (2) + (3) + (4)
6. Clerical and other office staff

The employment figures are disaggregated into male and female workers, unfortunately this
disaggregation is not available for the wage data.

These employment data are published by the CSO. However they do not publish a full dxsag—
gregation of the wage bill data, they simply distinguish between the Industrial Workers wage bill
and Other Employees wage bill. The CSO supplied me with a disaggregation of these unpublished
wage data for the categories listed above from 1979 to 1990.

These employment and wage data exclude Proprietors and Outside Piece Workers. Outside
Piece Workers are in general excluded from measures of aggregate employment (=Total Persons
Engaged). However there is a minor difference between these disaggregated data and the figures
I use for aggregate employment which includes Proprietors. These differences are negligible. For
example in 1990 total persons engaged in manufacturing industries was 194,177 of which 590 were
Proprietors (in addition there were 1,707 Outside Piece Workers). There is a similar minor discrep-
ancy in the aggregate wage data I use. Proprietors earnings do not form a part of the wage bill (in
fact they are not recorded in the CIP) but the aggregate wage bill figures do include Outside Piece
Workers. In 1990 the total wage bill for manufacturing industries was £2,449,023 of which £2,200
was paid to Qutside Piece Workers so again the discrepancy is a very minor one.

I made some adjustments to the disaggregated data I received on disk from the CSO. Since the
CSO did not provide me with the Clerical Staff wage bill numbers these had to be calculated as a
residual. Because the total wage bill data have been revised more frequently than the disaggregated
numbers this led in a few cases to some strange calculations of the Clerical wage rate. Therefore I
made a full comparison of the published data in each year with the revised data on disk to check
for consistency and adding-up. In almost all cases the revisions to the published data were minor.
In a few cases it was necessary to use the unrevised data where rounding up in the revised data
was distorting the residual numbers for the clerical wage bill for small sectors (e.g. sector 433434)
or where there were clear typos on disk (sectors 411 and 412). In the other cases where I used the
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unrevised numbers the revised figures varied by more than 70% of the original number. Also in three
cases | used the unrevised Industrial employment data to avoid negative numbers for Proprietors in
individual sectors. In total the adjustments included three ( sector 161 in 1984, sector 251 in 1984
and sector 422 in 1982) adjustments to the “Industrial Workers” employment category and also
three (sector 411 in 1990, sector 412 in 1990 and sector 422 in 1982) adjustments to the “Industrial
Workers” wage bill category. I also made nine adjustments to the total wage bill (sector 256 in
1990, sector 33 in 1979, sector 312 in 1987, sector 343 in 1990, sector 422 in 1982, sector 424 in
1988, sector 433434 in 1982 and 1983 and sector 456 in 1986). All of these adjustments used the
published data.

In all cases where the CSO have made revisions to the aggregate employment and wage data
(and there are often a lot, some quite substantial!) I have no choice but to use the disaggregated
data totals because I don’t have the corresponding revisions for the disaggregated data. The
aggregate employment data LT'OT has been substantially revised by the CSO for the early years
of the sample in twelve sectors (33, 343, 344, 345, 419, 463, 467, 34278, 241246, 316319, 453454,
473474) and there are minor revisions for many others. LTOT is not used to compute any of the
variables I use in modelling, but I do report it in the tables and graphs in the appendix. This means
that Table B.3 must be read with care. For example sector 343 reports growth in each of LAT,
LIW and LCL but total employment LTOT falls because the aggregate data were substantially
revised upwards for the early years of the sample period. I can only assume that the revisions do
not imply a change in employment ratios.

A.3. The Variables Used

Six variables are defined - namely employment L;, cost of labour Py, value added YV, labour
share of value added S1;, gross output QV and volume production Q.

1. Employment L;

This variable measures the numbers employed (excluding outside piece workers) in each sector.
It is measured at the second week of September in each year. It is disaggregated into five
worker categories by sex as described in Section A.2.

2. Cost of Labour Py

This variable measures the annual end-of-payroll-year wage bill per worker including non-
wage labour costs. It is also disaggregated by “type” of worker as described in Section A.2.
Because non-wage labour costs are not reported in the Census of Establishments in the CIP I
use the ratio of non-wage labour costs to wages and salaries as reported in the smaller Census
of Enterprises to adjust my wage data. These data are only available at the broad NACE
sector level for aggregate employment numbers so the adjustment does not alter relative wage
measures but provides a more accurate measure of labour share of value added.
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3. Value Added YV

The variable YV measures annual net output.

4. Volume Production @

The variable ( measures annual gross output at constant 1985 prices.
5. Labour Share of Value Added Sy,

6. This is defined as
L;- Py,

3
YV
Note that the discrepancies between the aggregate and disaggregate wage and employment
data mentioned above clearly do not affect calculations of the AT, IW and CL wage rates.
However in calculating labour share of value-added, the fact that the AT, IW and CL wage
bills do not sum to the total wage bill means that the difference, which is a measure of capital
services, includes the wage bill of Outside Piece Workers. But the difference is negligible
(Outside Piece Workers wage bill was less than 0.1% of the total wage bill in 1990).

7. Cost of Capital Px

The pre-tax cost of capital is measured as

(1—gt),.

Pyt =prg—<(t—n+06 Al

=l ) (A1)

" where py is the price of investment goods, 7 is the rate of change of investment goods prices, &
is the rate of economic depreciation, ¢ is the nominal rate of interest, g is an average measure
of the present value of tax allowances and investment grants and 7 is the rate of corporation
tax.

The data series used are in contructing the cost of capital are

1. pr: Monthly Wholesale Price Index of Capital Goods.

2. g: Grants to Industry. This measures the level of direct subsidies and capital grants to en-
terprises (Table 23, NIE). It includes grants by the IDA (Industrial Development Authority),
SFADCo (Shannon Free Area Development Co.), IIRS (Institute for Industrial Research and-
Standards) and Udaras na Gaeltachta to industrial enterprises. The grant rate is estimated
as the ratio of these grants to total manufacturing investment in each year.

3. 11 Corporate Tax Rates. This measures the rate of corporation or company taxation in the
industrial sector. It includes the rate of income tax payable by companies.
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4. i: Interest Rate. The interest rate used is the AAA category overdraft rate. This is the rate
charged by commercial banks to Government, local authorities and large scale companies.
Movements in this rate are broadly tracked in all short-term lending rates. In calculating the
cost of capital we include it as a 12-month moving average.

5. «v: The inflation rate of pxt averaged forward over a 12-month period.

6. 0: These are fixed depreciation rates for different industrial sectors calculated based on data
from Henry (1989).

‘The real interest rate (i — ) used is a 12-month moving average. The estimated cost of capital
series are a weighted average of the cost of capital calculated using 7, and using 7,., where the
weights used are from the 1985 input-output tables, exports as a percentage of total output. This
weighting assumes that the profits earned from exports are proportional to the share of output
exported. The sectoral series do not differ very much, the ony sector-specific components of the
estimated cost of capital are the depreciation rate and the export weights.
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B. Tables and Graphs
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Mnemonic and Sector Mnemonic and Sector
132162 | Gas: Gasworks 414 Fruit & veg
161 Electricity 415 Fish
170 Water Supply 416 Grain
241246 | Non-met Minerals:prdn | 417823 | Misc. Food
247 Glass 419 Bread etc.
248 Ceramics 420 Sugar
251 Basic Chemicals 421 Cocoa, etc
255 Paints etc. 422 Animal foods
256 Chemicals: ind and agr | 424 Spirits
257 Pharmaceuticals 425268 | Wine etc
258 Soap, perfumes etc 427 Brewing & malting
259260 | Other chemicals 429 Tobacco
221223 | Iron and Steel 431 Wool
224 Non-ferr metals: prdn 432 Cotton
311 Foundries 433434 | Silk etc
312 Forging etc of metals 436 Knitting
313 Treatment etc. of metals | 437439 | Misc Textiles
314 Struct. metal products 438 Carpets etc
315 Boilermaking etc 44 Leather
316319 | Finished metal products | 451 Footwear
32 Mech. engineering 453454 | Clothing
33 Office & data process. 455 Household goods
341 Insulated wires & cables | 456 Furs
34278 | Elec & lighting equip. 461462 | Semi-finished wood
343 Elec apparatus 463 Carpentry
344 Telecomm. equip. 464465 | Wood products
345 Radio & TV 466 Cork, brooms etc
346 Domestic elec. 467 Wood furniture
35 Motor Vehicles 471472 | Paper
361 Shipbuilding 473474 | Printing & Publishing
362 Railway rolling stock 14 Mineral oil refining
363365 | Cycles & other transp. 481482 | Rubber Products
37 Instrument Engin. 483 Plastics
411 Oils & Fats 491 Jewellery
412 Meat 494 Toys etc
413 Dairy products 492935 | Other Manuf

Table B.1: 72 Detailed Industrial Sectors In Panel Data Set: Table lists numeric mnemonics used
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Educational Profile of Detailed Occupational Gfoups in 1981 and 1991

Census Broad Oc ation rou

Agricultural Workers 1981
1991
Managers 1981
1991
Proprietors (Services) 1981
1991
Managers and Proprietors 1981
1991
Professional Workers 1981
1891
Associate Professional Worker 1981
1991
Clerical Occupations 1981
1991
Skilled Maintenance Workers 1981
1991
Skilled Production Workers 1981
. 1991
Production Operatives 1981
1991
Transport and Communication 1981
1991
Sales Workers 1981
1891
Security Workers 1981
1891
Personal Service Workers 1981
1991
Labourers 1981
1991
Total 1981
1991

Sources:

Canny, Hughes and Sexton (1995), (1996)
(1) Table 3.6: Unemployment Rates for Occupational Groups, (1996)
(2) Table 3.5: Distribution of Persons and Work by Occupational Groups. (1996)

Unemp.
Rate

e

22
3.7

16.5
229

17.9
2386

13.8
18.1

10.1
16

7.2
10

12
16.6

40.6
42.6

10.5
13.1

of total

15.7
12.7

5
6.3

33
3.8

9.4
1.5

4.3
13.9
13.9

4.8
4.6

6.5
7.3

27
2.9

5.3
6.8

8.3
45

%
employed
Employ't in industry

(2) )

0.1
0.5

17.5
16.6

7.4
8.5

13.4
15.0

19.2
16.7

43.7
44.8

52.0
52.0

88.6
86.7

21.5
17.8

10.0
8.2

4.8
3.2

26
2.1

19.4
23.9

23.2
216

I
I
I
I
I
I
|
I
|
I
I
I
I
I
I
I
I
I
I
I
|
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
|
|
|
I
I
I
|
I
I
I

+

80.8
80.1

257
38.5

13
18.3

7.5
12.9

7.2
111

6.4
7.9

4.2
7.9

1.4
3.7

14.6

Age at which full-time education ceased
14 or less 15-16 17-18 19
% % % %
(4) (4) (4) (4
55.7 29 12.1
43.7 323 18.9
86 20.6 42.8
.5.8 17.8 455
24.9 3386 324
17.2 31.8 383
1.5 4.3 13.5
1.2 4.5 14.1
3.5 12.4 58.4
2.1 8.8 50.5
6.1 19.2 618
3.9 15.8 62
12.5 46.4 336
9.1 39.7 38.2
311 46.8 19.2
19.8 46 29.1
39 40.6 17.8
21.7 40.8 322
47.7 36.4 13.8
33.8 39.9 22.8
18.5 40.3 37
9.4 32.1 47 .4
27.7 33.7 32.2
19 316 41.4
36.6 37.7 21.4
23.1 35.6 33.4
576 31.4 9.6
T 342 38.5 23.6
27.4 29.7 28.3
16.8 27.3 35.8

(3) Data for industrial sectors: unpublished detail on employment by industry groups. Source: J. Sexton.
(3) Data for Totals by occupationa! category fromTabie 2.2:Employment by Occupation 1971-98 (1995)
(4) Table 4.6: Educational profiles for persons at work in occupationat groups in terms of age
at which full-time education ceased for 1981 and 1991. (1996)

Tl 8.2

-~
43
_//
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Sector:

Vol Qutput: Annual Avge Growth Rates

Ranked by Volume Qutput Growth 1979-1990

YCLYV

Rank 1979-1982 1982-1986 1986-1990 1979-1930 in 1990

Group H: Very High Growth, Largely Foreign-Owned Sectors

33

345
344
341
258
257
417823
132162
415

a7

348
424

Office &data process.
Radio & TV
Telecomm. equip.
Insulated wires & cables
Soap, perfumes etc
Pharmaceuticals
Misc. Food

Gas: Gasworks

Fish

Instrument Engin,
Domestic elec.

Spirits

WENONH WK =

38.69%
18.39%
20.67%
8.79%
14.93%
0.73%
3.27%
20.83%
10.09%
5.09%
9.91%
17.68%

Group M: Moderate or High Growth sectors

492935
251
363365
483
259260
412
473474
464465
425268
221223
343
466
161
413
34278
32
461462
421
422
427
256
313
170
432
494
241246
455
436
481482
471472

Other Manuf

Basic Chemicals
Cycles & other transp.
Plastics

Other chemicals

Meat

Printing & Publishing
Wood products

Wine stc

iron and Steel

Elec apparatus

Cork, brooms atc
Electricity

Dairy products

Elec & lighting equip.
Mech. engineering
Semi-finished wood
Cocoa. stc

Animal foods

Brewing & maiting
Chemicals: ind and agt
Treatment etc. of metals
Water Supply

Cotton

Tays etc

Non-mat Minerals:prdn
Household goods
Knitting

Rubber Products
Paper

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

5.07%
4.24%
1.88%
1.82%
4.19%
-1.93%
-1.28%
2.03%
2.36%
-7.00%
-3.20%
-7.36%
0.82%
3.40%
3.04%
-3.91%
-8.53%
4.11%
-2.20%
-1.01%
0.92%
-3.80%
1.81%
10.84%
7.42%
-8.50%
-0.79%
4.81%
0.92%
-8.21%

Group D: Declining or Low Growth Sectors

316319
453454
414

14

311
467
247
44

255
429
362
315
419
491
438
463
437439
416
314
411
433434
420
431
312
224
361

35

248
451
456

Finishad matai products
Clothing

Fruit & veg

Minerat oil refining
Foundries

Wood fumiture

Glass

Leather

Paints etc.

Tobacco

Raitway rolling stock
Boilermaking etc
Bread etc.

Jewsaliery

Carpets etc
Carpentry

Misc Textilas

Grain

Struct. metat products
Oils and Fats

Sikk etc

Sugar

Wool

Forging atc of matals
Non-ferr metais: prdn
Shipbuilding

Motor Vehicles
Ceramics

Footwear

Furs

Manufacturing

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
89
70
71
72

-2.65%
0.19%
0.29%
-18.31%
-18.58%
-1.87%
-3.13%
-10.58%
2.96%
£0.66%
4.56%
-12.35%
1.93%
£.13%
-12.10%
-3.45%
-0.81%
-2.75%
-5.72%
-0.32%
-13.12%

£.83%
-14.40%
-17.69%
-11.60%
-15.08%

-3.85%

-1.72%

-6.12%
0.44%

1.5%

25.80% 15.42%
18.45%  34.67%
11.22% 9.40%
13.93% 13.53%
8.70% 11.21%
13.88% 14.99%
11.20% 13.93%
-1.05% 13.29%
2.41% 14.78%
7.93% 11.31%
4.52% 8.58%
1.94% 5.32%
163% 13.95%
9.94% 4.69%
10.32% 4.03%
9.16% 5.15%
2.31% ‘8.95%
8.23% 5.76%
2.81% 10.31%
0.17% 9.01%
2.55% 4.78%
8.67% 7.70%
3.84% 7.11%
17.64% -3.04%
2.00% 4.86%
2.80% 1.96%
0.95% 5.86%
4.11% 5.91%
8.33% 4.57%
2.08% 7.03%
6.46% 0.06%
1.27% 4.08%
1.34% 2.18%
2.57% 4.55%
361% -1.43%
-8.58% 2.56%
-17.02% 18.02%
0.88% 7.40%
-5.53% 9.66%
0.44% 7.24%
-3.24% 5.16%
2.28% 5.67%
-1.21% 4.60%
0.78% 0.71%
-4.56% 4.27%
15.08% 1.17%
6.46% 7.51%
-8.56% 5.74%
4.08% -4.70%
-2.46% 7.72%
-2.34% -3.90%
2.77T% -1.90%
8.08% -15.27%
-1.37% 5.19%
-5.30% -2.18%
£.58% 0.61%
-2.64% 4.32%
ST.11% 1.33%
-11.50% 4.20%
-4.48% -2.78%
-8.59% 2.28%
6.13% -4.78%
1.33% -4 44%
0.42% -9.36%
0.15% -2.96%
-10.04% 2.63%
-4.85% -10.24%
-27.00% 18.37%
-20.06% -0.81%
-15.51% -4.10%
-14.59%  -12.01%
-15.58%  -18.91%
6.3% 9.4%

25.21%
24.09%
13.04%
12.36%
11.29%
10.08%
9.94%
9.76%
8.87%
8.36%
7.45%
7.28%

8.91%
6.45%
567%
5.66%
5.20%
4.48%
4.31%
3.82%
3.31%
3.11%
3.03%
273%
2.70%
2.66%
2.57%
2.49%
2.12%
2.10%
1.71%
1.65%
1.53%
1.47%
1.26%
1.26%
1.20%
1.09%
1.08%
1.04%
0.89%
0.49%

0.46%
0.03%
-0.10%
-0.33%
-0.70%
-0.95%
-1.15%
-1.25%
-1.50%
-1.88%
-1.86%
-2.23%
-2.24%
-2.27%
-2.91%
-3.11%
-3.12%
-3.40%
-3.97%
-4.08%
-4.88%
-5.21%
-5.25%
-7.88%
-8.63%
-9.03%
-9.07%
-3.37%
-11.41%
-12.77%

6.1%

0.15
0.10

0.65
0.21
0.12
0.07
0.24
0.35
033
0.50
0.1

0.40
0.57
0.67

0.48
043
0.5¢
0.49
0.78
0.53
0.39
0.56
0.41
0.38
0.61
0.51
0.43
0.52
0.34
0.30
0.48

0.84
0.61
0.37
0.38
0.61
0.72

0.50

0.46
0.84
0.5¢
.70
0.46
0.42
0.68
0.83
Q.51
0.64
.62

0.34

Employment: Annual Avge Growth Rates

Ranked by LTOT growth 1979-1990

LTOT

LTOT

L7oT

LAT

Liw

LCL

Rank 1979-1987 1987-1990 1979-1990 1879-1980 1979-1990 1979-1990

12

32
26
23
41
51
27

35
25
39
15
21
36
52
47

29
18
20
24

17

48

9.10%
-2.13%
8.52%
9.06%
0.04%
7.34%
0.63%
4.78%
7.44%
1.30%
2.58%
6.43%

-2.23%
-2.97%
2.08%
1.77%

-3.50% -

-2.50%
-1.29%
5.72%
6.41%
-3.32%
-3.28%
-3.48%
-0.29%
-2.94%
0.43%
-1.63%
451%
-6.46%
-4.46%
-5.10%
-2.37%
-1.06%

0.16%
-8.14%
-1.87%
4.13%
0.72%
-5.08%
4.10%
-5.77%

-3.63%
-2.94%
6.83%
-0.75%
6.06%
-3.05%
0.50%
-12.57%
-2.98%
-3.71%
-0.46%
-8.57%
4.22%
0.37%
-9.01%
-4.00%
-6.70%
-6.63%
-4.79%
-6.05%
-5.28%
-6.02%
-9.98%
-17.81%
-11.32%
-17.72%
-10.98%
-11.26%
-13.93%
-7.82%

-2.69%

6.78%
11.74%
4.75%
12.15%
4.87%
7.38%
5.10%
-2.32%
2.38%
4.59%
4.67%
-5.69%

12.16%
-1.62%
5.91%
6.68%
2.11%
3.75%
2.53%
5.97%
1.72%
3.55%
9.12%
1.60%
2.17%
-1.35%
4.01%
4.63%
3.96%
1.63%
-1.72%
-7.03%
0.52%
4.18%
-0.18%
-3.57%
2.85%
-0.09%
3.93%
6.38%
4.70%
1.55%

4.35%
-2.82%
0.68%
4.83%
4.80%
-0.80%
-5.38%
-2.11%
0.77%
-9.60%
-8.35%
5.79%
-8.52%
2.11%
4.44%
3.42%
0.65%
-10.79%
-2.09%
-14.52%
-8.29%
-9.12%
-1.24%
-0.29%
-14.08%
9.03%
6.92%
-0.20%
-13.03%
-19.85%

1.92%

8.46%
1.47%
7.48%
9.89%
1.33%
7.35%
1.83%
4.12%
6.03%
2.18%
3.14%
2.98%

1.50%
-2.61%

3.11%

3.09%
-2.00%
-0.83%
0.26%
-2.66%
-4.26%
-1.49%
-0.05%
-2.12%
0.81%
-2.51%

0.76%

0.04%
-2.27%
-4.35%
-3.72%
-5.63%
-1.59%

0.35%
-0.06%
£.91%
0.61%
-3.04%

0.53%
-2.08%
-1.77%
-3.83%

-1.52%
-2.91%
-4.84%
0.74%
-3.22%
-2.44%
-1.86%
-9.83%
-2.38%
-5.36%
-2.97%
-3.35%
-4.85%
0.30%
-5.53%
-2.03%
4.75%
-7.78%
-4.06%
-8.44%
£.11%
-6.88%
-7.68%
-13.36%
-12.08%
-11.15%
-6.42%
8.37%
-13.69%
~11.27%

-1.45%

11.22%
18.58%
11.82%
4.28%
1.28%
10.74%
3.91%
0.73%
8.90%
3.43%
4.58%
8.44%

2.31%
6.03%
8.82%
2.50%
0.73%
-0.82%
0.98%
-1.76%
-5.81%
0.31%
1.13%
-2.22%
0.62%
1.84%
0.56%
2.66%
-2.83%
-3.42%
-1.56%
-8.27%
3.26%
1.83%
3.38%
-7.13%
-1.48%
-0.92%
1.41%
-7.91%
-2.00%
-1.61%

-1.25%
-3.48%
-5.10%
-1.53%
-1.83%
1.71%
0.87%
-5.65%
-2.58%
-4.09%
0.32%
-0.31%
-3.83%
-0.28%
-10.71%
1.98%
-2.46%
-8.09%
-2.84%
-4.36%
6.32%
471%
-6.30%
-12.02%
-11.05%
8.71%
7.11%
-2.36%
-9.63%
-4.54%

051%

Note:; LTOT = Totat Employment, LAT = Admin/Tech Emp, LIW = Industrial Workers Emp, LCL = Clerical Emp, CLAT = Admin/Tech unit cost of labour,

CLIW= industrial Workers unit cost of labour, CLCL = Clarical Workers unit cost of labour, YV= Value-added, QV = Gross Output, Q = Volume Output,

YCL =Total cost of labour,, YWAT=Admin/Tech wage bill, YWIW = Industrial Workers wage biil, YWCL=Clerical workers wage bill.

* YCL/YV measuras labour share of value-added. If this is low, this may be an indicator of transter pricing. The figure reported in the table is for 1990.
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5.02%
-1.42%
4.90%
10.40%
1.58%
6.19%
0.82%
-7.58%
6.36%
1.75%
3.26%
1.61%

0.81%
-2.31%

2.92%

2.97%
-2.98%
0.76%
-0.60%
-2.51%
-4.94%
-2.07%

4.54%
-2.04%
-1.82%
-3.35%

0.92%
-0.28%
-2.38%
-4.56%
4.71%
-5.41%
-2.44%
-0.04%
-0.36%
-6.90%
-0.45%
-3.52%

0.20%
-1.90%
-1.46%
-4.22%

-1.72%
-2.90%
-5.32%
0.20%
-2.94%
-2.33%
-2.16%
-10.42%
2.21%
-5.93%
-2.86%
-3.47%
-4.88%
0.85%
-5.60%
-1.99%
-5.22%
-8.22%
-4.25%
-10.38%
5.00%
-7.23%
-7 85%
-13.63%
-12.46%
-10.85%
-5.49%
-9.29%
-14.31%
-11.24%

-1.89%

9.42%
15.25%
12.39%
11.60%

0.25%

6.68%

4.15%

3.69%

3.37%

5.92%
0.61%

4.97%

6.88%
-0.16%
1.17%
4.57%
4.02%
-1.80%
2.03%
-3.69%
0.11%
2.71%
5.66%
0.74%
1.24%
2.47%
-2.31%
-0.13%
0.29%
-3.56%
-0.42%
-2.95%
-5.01%
3.18%
1.07%
-6.84%
0.41%
-0.99%
3.91%
2.77%
-5.82%
-3.25%

1.46%
-2.06%
-1.97%
7.02%
6.11%
-2.22%
-0.33%
-8.32%
-2.34%
4.41%
-7.18%
-5.44%
-3.85%
-2.03%
0.00%
-1.63%
-3.41%
-5.56%
-3.70%
-5.18%
-7.75%
-7.96%
£.50%
-11.84%
-10.45%
-16.84%

-7.81%

-2.32%
-10.44%
-16.84%

0.25%



Employment Ratios: Average Annual Growth Rates =~ Wage Ratios: Annual Average Growth Rates

Ranked by LAT/LIW 1979-80 Ranked by LCULIW 1879-90 Ranked by CLAT/CLIW 1§79-1990 Ranked by CLCL/CLIW 1975-90

LATLIW LcuLw CLAT/CLIW CLCL/CLw
Sector: Rank 1979:1987 1987-1990 1979-1990 Rank 1979-1987 1987-1990 1979-1990 Rank 1979-1987 1987-1990 1978-1990 Rank 1979-1987 1987-1990 1979-1990

Group H: Very High Growth, Largely Foreign-Owned Sectors

33 Officeddat 8  881%  -1.47%  590% 15  7.83%  495%  4.19% 64  -131%  -1.75%  -143% 61  -1.02%  -113%  -105%
345 Radio& TV. 1 2657%  500% 2028% 1 2087%  694% 16.90% 53  -032%  -1.70%  0.70% 72 -1807%  -132% -1381%
344 Telecomm. 7  681%  604%  660% 5  B8.24%  425%  7.14% 40  -002%  040%  010% 53  036%  -1.05%  -0.03%
341 Insulatedw 71 -599%  4.33%  -554% 41  075%  6.18%  109% 60 -074%  -207% -1.11% 56  019%  -021%  -019%
258 Soap, perfu 53  -164%  333%  -031% 58  -3.55%  485%  -1.33% 15  170%  046%  1.11% 6  303%  551%  3.70%
257 Pharmaceu 14  639%  -116%  428% 48  1.17%  -1.40%  046% 55  .1.47%  0.99%  0.80% 40  1.36%  0.70%  0.80%
417823 Misc. Food 21 121%  818%  3.07% 19  3.28%  336%  331% 27  0.18%  269%  060% 33  -0.08%  4.41%  113%
132162 Gas: Gasw 4 7.31%  766%  7.41% 2 1589%  289% 12.19% 69  004%  663% -182% 65 -1.01%  -2.52%  -1.42%
415 Fish 30 011%  872%  239% 64 -522%  389% -281% 56 075%  -1.20% 087% 32  -104%  7.40%  1.19%
37 Instrument 37 3.90%  <4.11%  165% 16  433%  350%  410% 49  -1.32%  162%  -053% 49  -1.13%  3.95%  023%
346 Domesticel 41 348%  437%  128% 68  -387%  -3.42%  -375% 20 -301% 1201%  087% 13  359%  197%  315%
424 Spirits 5  1461% -11.75%  672% 20 10.79% -1429%  3.30% 63 -050%  -3.51%  -133% 4  7.72%  -385%  4.43%

Group M: Moderate or High Growth sectors

1.17% 20.12% 6.02% 6 4.02% -3.36% 196% S0 519% -12.19% 0.13%
2.54% 1.26% 2.19% 26 0.28% 3.00% 060% 26 1.07% 2.30% 1.40%
0.18% -5.66% 7% 7 -2.60% -2.10% -2.46% 22 -1.00% 9.30% 1.71%
1.90% 0.63% 1.85% 39 0.58% -1.18% 0.10% 29 -1.33% 8.95% 1.38%
9.22% 2.05% 722% 25 0.81% 0.25% 0.66% 16 3.87% -0.46% 2.67%
0.15% -3.78% -1.15% 29 -0.37% 2.90% 0.51% 45 0.79% 0.39% 0.46%
4.56% -2.28% 264% 52 -1.35% 1.31% 0.63% 17 2.19% 3.21% 2.46%
0.46% -3.17% -1.21% 31 0.10% 1.35% 0.44% 43 1.31% -1.32% 0.58%
3.42% 10.51% 5.31% 10 0.40% 3.96% 1.36% 21 1.69% 1.79% 1.72%
9.26% -5.95% 488% 68 -1.58% -2.40% -1.80% 70 -8.00% 0.09% -5.86%
-2.62% 11.61% 1.07% 1 3.44% 3.18% 3.37% 18 2.38% 1.77% 221%
1.88% 0.16% 132% 66 3.33% -13.77% -1.65% 41 3.27% -5.65% 0.76%
2.78% 3.99% 3.12% 48 0.77% -3.76% 048% 23 2.98% -1.80% 1.65%

413 Dairy produ 12 4.26% 8.40% 5.37% 0.11% 3.70% 091% 47 -0.89% 1.20% -0.32% 51 1.13% -2.48% 0.13%
34278 Elec & lighti 65 2.42% -11.13% -1.47% 1.09% -13.77% -3.20% 24 1.33% -1.09% 0.66% 1 9.50% -1.04% 6.52%

492935 Other Man 39 4.19% -5.38% 1.49% 7
31
60
36

4
56
26
57
10
11
42
40
23
45
66

32 Mech.engi 22 2.93% 3.02% 2.95% 50 0.48% 0.71% 0.15% 16 1.66% 0.71% 1.01% 57 0.61% -2.52% 0.25%
25
43
14
28
63
22
38
52
53
27
17
12
69
44

251 Basic Che 69 6.50% 3.75% -3.81%
363365 Cycles&ot 10 3.99% 10.52% 5.73%
483 Plastics 57 0.56% -3.11% -0.46%
259260 Other che 31 0.82% 6.45% 2.33%
412 Meat 50 021% 0.77% 0.06%
473474 Printing & 56 0.52% -2.78% -0.39%
464465 Wood prod 46 1.78% -1.89% Q.77%
425268 Wine etc 62 0.14% -2.96% -0.92%
221223 fronand St 3§ 2.60% -0.29% 1.80%
343 Elecappar 68 -4.26% 0.57% -3.27%
466 Cork, broc 51 -3.86% 10.32% 0.19%
161 Electricity 28 5.43% -4.98% 2.48%

461462 Semi-finish 58 -1.06% 1.14% -0.46% 0.43% 9.15% 2.74% 59 -0.59% -2.34% -1.07% 39 1.23% -0.25% 0.82%
421 Cocoa, etc 43 0.38% 3.38% 1.19% 0.50% 2.50% 1.04% 4 1.23% 5.03% 2.26% 34 0.44% 2.94% 111%
422 Animal foo 18 4.68% -0.28% 3.30% 3.38% 7.52% 448% 18 0.07% 3.56% 090% 36 -0.02% 371% 0.98%
427 Brewing & 67 4.92% 2.20% -3.03% 2.50% 2.85% 260% 33 -0.92% 4.07% 0.41% 10 2.93% 4.28% 3.29%
256 Chemicals: 9 3.98% 10.95% 5.84% -2.35% -3.40% -2.64% 37 0.95% -1.77% 0.20% 27 1.64% 0.70% 1.39%
313 Treatment 33 0.22% 7.68% 1.87% 1.19% 8.81% IR% 28 -2.12% 8.19% 0.59% 8 2.72% 5.33% 3.43%
170 Water Sup 17 5.61% -1.05% 3.75% 0.23% 4.71% 1.43% 62 0.92% -2.08% -1.24% 60 -0.73% -1.20% -0.86%
432 Cotton 52 -3.69% 9.52% 0.26% 0.82% 2.44% 0.06% 14 3.04% 3.77% 1.14% 62 462% -1474% -1.06%
494 Toys etc 63 2.14% -9.03% -1.03% 0.45% 1.36% 0.04% 57 -1.12% -0.61% 0.98% 67 -4.04% 4.12% -1.88%

241246 Non-metMi 26 6.01% -5.65% 2.70% 4.42% -2.02% 283% 35 0.37% -0.03% 026% 25 2.86% -2.04% 1.50%
455 Household 42 1.30% 0.98% 1.21% 2.13% 8.01% 370% 30 1.18% -1.38% 0.47% 64 -0.70% -2.97% -1.33%
436 Knitting 72 0.08%  -20.52% 6.13% 5.54% 2.71% 476% 34 -2.12% 7.47% 0.41% 19 -2.07% 14.43% 2.18%

481482 Rubber Pro 59 -0.12% -1.67% 0.55% 477% -3.53% -4.43% 61 0.76% -6.05% -1.14% 14 5.19% -3.50% 2.74%

471472 Paper 24 3.52% 0.63% 2.72% 1.70% £0.81% 101% S0 0.12% -2.24% 0.53% 66 0.92% -4.38% -1.87%

Group D: Declining or Low Growth Sectors

316319 Finishedm 47 2.21% 4.00% 0.48% 21 3.46% 2.62% 323% 41 -1.25% 3.78% 0.10% 42 0.96% -0.01% 0.70%
453454 Clothing 60 0.16% -2.60% 060% 46 -1.05% 6.15% 086% 44 -0.69% 1.33% -0.14% 35 2.35% -2.47% 1.01%
414 Fruit& veg 48 0.21% 0.26% 0.23% 18 474% 0.38% 353% 43 -2.22% 6.12% 0.01% 48 0.71% -0.92% 0.26%

14 Mineraloilr 66 -2.65% 0.79% -1.73% 6 3.96% 14.74% 6.80% 3 217% 3.52% 2.53% 3 3.58% 9.70% 5.21%

311 Foundries 44 5.00% -8.49% 1.14% 67 -3.08% -3.74% -3.26% 9 0.67% 3.48% 1.43% 63 0.07% -4.51% -1.20%
467 Wood fumit 15 7.78% -4.96% 4.14% 51 0.94% -2.05% 012% 54 -1.68% 1.84% 0.74% S8 0.10% -1.22% 0.41%
247 Glass 20 0.60% 10.05% 3.10% 34 1.31% 3.39% 1.87% 13 1.03% 1.63% 1.19% 52 -0.85% 2.20% -0.02%

44 Lsather 13 3.56% 10.19% 533% 29 6.91% -8.89% 238% 7 1.93% -1.53% 0.97% 5 10.01%  -11.15% 3.79%

255 Paints etc. 55 0.38% -2.36% -0.38% 54 ° -0.22% 0.08% -0.14% 23 0.52% 1.23% 0.72% 1 0.52% 10.97% 3.27%
429 Tobacco 32 2.33% 0.96% 1.96% 35 1.66% 1.50% 1.81% 2 1.05% 7.51% 277% 12 3.54% 2.12% 3.15%
362 Raitway roll 27 2.00% 4.26% 261% 70 -8.54% 7.41% 4.44% 8 7.91% -13.83% 1.49% S8 -0.01% -1.23% -0.34%
315 Boilermakin 19 6.49% -4.81% 3.28% 62 2.16%  -12.40% -2.04% 45 -0.46% 0.65% -0.16% 30 1.81% -0.05% 1.30%
419 Bread etc. 45 -0.08% 4.31% 1.08% 39 -0.09% 5.46% 1.39% 42 0.59% 1.78% 0.05% 7 2.70% 6.04% 3.60%
491 Jewellery 64 245% -10.07% -1.13% 65 -7.15% 9.68% -2.86% 70 -0.63% -7.08% -2.44% 20 6.64% -9.11% 2.08%
438 Carpetssetc 70 -4.99% £.54% -5.42% 8 8.17% 0.18% 593% 21 0.02% 3.11% 0.86% 24 2.97% -2.27% 1.51%
463 Carpentry 16 7.61% -4.86% 4.06% 49 0.18% 0.87% 0.37% 19 -0.3%% '4.39% 0.89% 28 2.13% 0.59% 1.38%
437439 Misc Textil 23 7.13% -7.55% 291% 33 2.02% 1.61% 1.91% 11 1.34% 1.27% 1.32% 38 2867% -3.78% 0.87%
416 Grain 49 0.67% 2.37% 0.15% 24 2.33% 4.44% 220% 32 0.79% 3.72% 0.42% 44 2.34% -3.99% 0.57%
314 Struct. met 40 3.41% -3.54% 1.47% 47 1.85% -2.79% 0.57% 48 0.05% -0.83% -0.19% 47 0.17% 1.13% 0.43%
411 Qils and Fa & 13.52% -9.51% 6.71% g -3.43% 34.94% 5.80% 54 -3.62% 7.85% 062% 54 -0.70% 1.74% -0.04%

433434 Silk stc 54 -3.16% 7.58% -0.34% 61 -1.47% -2.90% -1.86% 7 1.17% 2.71% 1.59% 69 -1.70% -12.71% -4.83%
420 Sugar 25 0.75% 8.14% 272% 55 4.13%  -12.80% -0.79% 12 1.48% 0.82% 1.30% 31 -0.08% 4.99% 1.28%
431 Wool 36 3.66% -3.43% 168% 37 1.11% 2.41% 1.46% 38 -1.32% 4.36% 0.19% 46 0.55% 0.22% 0.46%

312 Forging etc 34 3.55% -2.52% 1.86% 32 2.72% 0.35% 2.07% £} 0.28% 6.65% 1.98% 71  -12683% -15.01% -13.29%
224 Non-ferrm 38 11.10%  -19.93% 161% 30 1.20% 5.26% 229% 22 -0.54% 4.57% 0.82% 68 2.78%  -17.17% -3.09%
361 Shipbuildin 29 4.76% -3.66% 239% 72 -3.07% -15.80% £.72% 65 -5.41% 9.85% -1.47% 58 -5.64% 16.33% -0.10%
35 Motor Vehi 61 1.11% -5.22% 0.66% 59 2.75% 2.26% -1.41% S8 -1.22% -0.42% -1.00% e 0.68% 14.95% 3.36%

248 Ceramics 2 11.24% -1.39% 7.65% 3 13.42% -6.25% 768% 38 0.29% 0.04% 0.22% 2 5.71% 4.48% 5.38%
451 Footwear 11 6.13% 367% 5.45% 13 2.59% 9.82% 4581% 72 -4.06% -2.41% -3.61% 15 2.90% 2.18% 2.70%
456 Furs 3 13.60% -7.03% 756% 71 -2.87% -11.08% -5.18% 67 -2.48% 0.64% -1.65% 37 -5.48% 20.26% 0.94%

Manufacturing 3.22% 0.42% 2.45% 2.66% 0.93% 2.19% 0.05% 1.23% 0.37% 1.63% 0.60% 1.35%

Note: LTOT = Total Employment, LAT = AdmiryTech Emp, LIW = Industrial Workers Emp, LCL = Clerical Emp, CLAT = AdminyTech unit cost of labour,
CLIW= Industnal Workers unit cost of labour, CLCL = Clerical Workers unit cost of labour, YV= Value-added, QV = Gross Output, Q = Volume Qutput,
YCL =Total cost of labour,, YWAT=Admir/Tech wage bill, YWIW = Industrial Workers wage bill, YWCL=Clerical workers wage bill.
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Pr jvi : 1979-1 Number of Firms: Absolute changes
Ranked by overall change 1979 - 1980

YviQv YVIYCL QAT Qw QLCL  YVYWAT YVIYWIW  YVIYWCL
Sector: T 1979-1990 1979-1990 1979-1990 1979-1990 1979-1990 1979-199Q0 1979-1990 1975-1990 Rank 1979-1982 1982-1986 1986-1990 1979-1930

Group 1: Very High Growth, Largely Foreign-Owned Sectors

33 Office &data process. 0.93% 3.78% 12.57% 19.22% 14.43% 2.56% 7.08% 6.98% 5 18 1 15 34
345 Radio & TV 3.88% 15.60% 4.65% 25.87% 7.67% 0.95% 20.58% 19.66% 10 1 4 13 18
344 Telecomm. equip. 0.99%  -0.06% 1.09%  7.76%  0.58%  4.01% 2.42%  4.38% 2 42 22 2 86
341 Insulated wires & cable 1.73% 0.38% 7.75% 1.78% 0.68% 6.61% 0.41% -1.29% 12 5 6 4 15
258 Soap, perfumes etc 1.22% 7.24% 9.88% 9.54% 11.01% 7.02% 7.87% 5.42% 28 2 -5 5 2
257 Pharmaceuticals 0.10% -3.23% -0.59% 3.66% 3.19% -5.30% -2.04% -3.27% 7 8 11 10 29
417823 Misc. Food 161% 4.84% 5.80% 9.05% 5.56%  273%  651% 1.96% 18 5 1 5 11
132162 Gas: Gasworks 8.49% 11.33% 10.57% 18.76% 5.86% 861% 14.53% 3.56% 34 0 2 -1 -1
415 Fish 1.67% 1.71% 0.02% 2.36% 5.33% 0.30% 1.80% 3.51% 8 5 10 8 23
37 Instrument Engin. 1.81% 1.92% 4.77% 6.50% 2.30% 1.39% 2.52% -1.74% 1 18 5 -8 16
346 Oomaestic slec. 0.28% 1.08% 2.74% 4.06% 8.11% -0.83% 1.31% 2.05% 25 4 1 -1 4
424 Spinits 2.17% 3.94% -1.08% 5.57% 2.20% 0.68% 6.02% -1.73% 31 <] -1 -3 2
Group M: Moderate or High Growth sectors
492935 Other Manuf 0.34% 1.10% 4.50% 6.05% 0.03% -1.03% 2.41% -3.54% 32 13 -13 1 1
. 251 Basic Chemicals -0.83% 0.85% 13.27% 8.96% 6.62% 3.98% 0.62% -2.91% 19 8 -1 4 9
363365 Cycies & other transp. -1.32% 2.47% -2.89% 267% 4.46% -0.32% 2.80% 2.82% 23 4 -2 3 5
483 Plastics 2.11% 1.24% 3.08% 261% 1.04% 1.82% 1.45% -1.46% 1 41 10 37 88
258260 Other chemicals 0.21% 0.33% 5.97% 8.43% 1.13% -1.84% 1.11% -8.15% 50 4 -10 1 -5
412 Meat 0.74% 2.18% 5.34% 5.28% 6.50% 1.72% 2.18% 2.85% 20 10 0 -2 8
473474 Printing & Publishing -0.40% 0.18% 5.35% 4.94% 2.23% 1.84% 0.80% 4.16% 4 12 -15 40 37
464485 Wood products -0.90% 1.42% 5.68% 6.49% 7.80% 0.22% 1.44% 2.08% 45 1 -9 4 -4
425268 Wine etc -2.33% -3.36% 9.67% 867% - 3.19% -2.72% -2.30% -8.79% 61 1 -16 -1 -16
221223 Iron and Stest -0.03% 1.55% 3.43% 5.30% 0.40% 1.45% 1.84% -2.15% 24 -1 1 5 5
343 Elec apparatus 3.28% 2.67% 1.88% -1.45% -2.50% 2.92% 2.91% -0.39% 27 1 0 1 2
466 Cork, brooms etc 1.85% 0.96% 5.07% 4.87% 3.51% 2.78% 0.92% -1.14% 54 -2 -2 -3 -7
161 Electricity 2.55% 2.62% 2.07% 461% 1.45% 2.08% 4.12% 0.67% 39 0 o} -1 -1
413 Dairy products 2.61% 2.84% 0.80% 6.22% 5.26% -1.02% 3.96% 2.89% 56 -15 -9 14 -10
34278 Elec & lighting equip. 0.36% 0.54% 3.15% 1.63% 5.00% 1.36% 0.54% -2.49% 22 16 8 -18 6
32 Mech. engineering 0.93% 0.65% -0.16% 2.79% 2.63% -2.55% 1.56% -0.20% 3 35 20 2 77
461462 Semi-finished wood 0.07% 2.18% 5.10% 4.62% 1.83% 4.03% 2.44% -1.10% 68 2 -20 -25 -43
421 Cocoa, etc 2.92% 3.04% 5.72% 6.97% 5.87% 0.46% 3.94% 1.74% 52 -6 -2 2 6
422 Animal foods 2.14% 1.41% 3.32% 6.73% 2.14% -1.28% 2.90% -2.48% 68 -17 -7 -12 -36
427 Brewing & matting 1.31% 4.10% 10.82% 7.46% 4.74% 6.88% 4.07% -1.80% 37 1 -1 Q 0
256 Chemicals: ind and agr 0.08% -1.49% -1.68% 4.06% 6.89% -5.58% 0.13% 1.44% 18 5 8 -2 9
313 Treatment etc. of metat -3.40% -4.83% -0.36% 1.51% -1.66% £.24% -3.92%  -10.00% 42 5 2 -5 -2
170 Water Supply 3.96% 9.18% -2.05% 1.62% 0.19% 7.01% 9.65% 9.04% 53 1 -4 -4 -7
432 Cotton 0.94% 1.38% 9.04% 8.76% 8.70% 0.58% 1.46% 2.48% 59 -5 -2 4 -11
494 Toys etc 1.85% 1.01% 2.72% 1.66% 1.62% 2.55% 0.45% 2.38% 17 5 -5 3 9
241246 Non-met Minerals:prdn 0.84% 1.08% 2.03% 4.78% 2.10% 0.84% 2.08% -1.99% 87 17 -32 -16 -31
455 Household goods 1.51% 0.36% -0.33% 0.88% -2.73% -0.75% 0.92% -1.37% 14 4 -13 22 13
436 Knitting -0.28% 0.76% 9.73% 3.00% -1.68% 6.44% 0.32% 6.27% 65 -7 -9 -12 -28
481482 Rubber Products 1.00% 1.67% 2.94% 2.38% 7.13% 3.17% 1.43% 3.30% 15 10 -2 5 13
471472 Paper -0.11% 1.39% 2.14% 4.92% 3.87% -0.54% 1.62% 2.53% 9 11 -3 10 18
Group D: Declining or Low Growth Sectors
316319 Finished metal product -0.58% 1.12% 1.73% 2.22% -0.98% 0.90% 1.48% -2.37% 13 65 -58 9 15
453454 Clothing -0.35% -0.14% 3.64% 3.01% 2.13% 0.60% -0.15% -2.00% 72 -21 -68 -1 -100
414 Fruit & veg 2.66% 3.71% 5.27% 5.51% 1.91% 3.99% 4.21% 0.39% 4 ] -8 6 -2
14 Mineral oit refining 3.76% -3.36% 1.22% -0.53% -6.86% -2.56% -1.81%  -12.62% 33 1 1 -1 1
311 Foundries -0.86% 0.82% 1.16% 2.31% 5.76% -1.78% 0.76% 5.43% 48 -1 -5 1 -5
487 Wood fumiture 0.03% 0.73% -2.62% 1.42% 1.30% -2.13% 1.17% 1.47% 70 74 -78 ~41 -45
247 Glass -0.56% 0.67% -2.01% 1.03% -0.83% -4.20% -0.06% -1.87% 21 14 -7 -1 B
44 tLeather -2.24% 1.40% 4.67% 10.25% 7.72% -3.69% 2.43% -3.57% 62 1 -13 B -18
255 Paints etc. 0.92% -0.52% 1.11% 0.73% 0.86% -0.20% 0.13% -2.91% 29 8 -1 -5 2
429 Tobacco 2.35% 2.05% 2.30% 4.30% 2.64% -0.52% 4.24% -0.55% 38 1 -1 0 0
362 Railway roliing stock 0.11% 3.26% -1.64% 0.93% 5.62% -0.87% 3.23% 8.40% 36 Q o} 0 o}
315 Boilermaking stc 1.05% 1.27% -1.93% 1.28% 3.40% -1.40% 1.67% 2.45% 43 9 -10 -2 -3
419 Bread etc. 0.82% 1.72% 1.66% 2.78% 1.37% 1.07% 2.22% -2.68% 71 -3 43 -48 -94
491 Jewellery 3.12% 1.35% -1.99% -3.09% -0.24% 4.50% 0.81% 1.65% 30 1 2 -1 2
438 Carpets atc 0.98% -0.81% 8.74% 2.85% -2.91% 4.03% 0.77% -1.72% 51 o} -5 -1 -6
- 463 Carpentry -0.80% 0.09% ~4.99% -1.14% -1.50% -3.80% 0.88% -0.85% 63 46 -25 40 -18
437439 Misc Textiles 1.98% -2.28% -0.68% 2.21% 0.30% -5.37% -1.33% -4.01% 57 -2 -4 -4 -10
416 Grain 0.45% -0.43% 5.10% 5.26% 2.29% -0.38% 0.18% -3.20% 58 o} -8 -3 -1
314 Struct. metal products -0.10% 0.52% -1.16% 0.28% -0.28% 0.44% 0.82% D.17% 8 81 -36 -14 31
411 Oils and Fats 6.41% 0.37% 0.28% 7.03% 1.16% -3.08% 2.79% -2.81% 35 2 -1 o} 1
433434 Silk st 0.53% -1.57% 1.53% 1.18% 3.11% -2.91% -1.70% 5.26% 44 -1 -2 0 -3
420 Sugar 1.25% -1.81% -0.53% 247% 2.99% -4.68% 0.82% -1.29% 40 o} 0 -2 -2
431 Wool -0.08% -1.38% 1.13% 2.82% 1.34% -2.89% -1.07% -2.94% 84 -10 -4 -10 -24
312 Forging etc of metals 1.91% 2.53% 4.70% 6.65% 4 49% -1.26% 2.57% 15.88% 47 -2 -t -1 -4
224 Non-ferr metals: prdn -3.02% 2.36% 2.72% 4.37% 2.04% 0.28% 2.75% 3.668% 26 3 -1 1 3
361 Shipbuilding 5.60% 4.29% -0.35% 2.04% 9.38% 2.93% 3.84% 11.44% 80 4 -12 -4 -12
35 Motor Vehicles 4.05% 1.34% 2.11% -2.76% -1.37% 3.08% 1.38% 0.51% 68 4 -37 4 -29
248 Ceramics 4.28% 3.60% -7.18% -0.08% -7.21% -1.82% 5.91% -6.66% 46 o] [¢] -4 -4
451 Footwear 0.12% 0.60% -1.86% 3.38% -1.08% -0.18% 1.45% -5.48% 55 -3 -4 -2 9
456 Furs -3.63% -1.31% -8.63% -1.72% 3.65% £.12% -0.68% 3.77% 49 1 -2 -4 -5
Manufacturing 2.26% 3.52% 5.52% 8.10% 5.79% 1.54% 4.425% 0.82% 538 -507 -34 -3

Note: LTOT = Total Employment, LAT = Admin/Tech Emp, LIW = industrial Workers Emp, LCL = Clerical Emp, CLAT = Admin/Tech unit cost of labour,
CLIW= Industrial Workers untt cost of labour, CLCL = Clerical Workers unit cost of labour, YV= Vaiue-added, QV = Gross Output, Q = Volume Output.
YCL =Total cost of labour,, YWAT=Admin/Tech wage bill, YWIW = Industrial Workers wage bill, YWCL=Clerical workers wage bill.
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Selected Indicators for 1979

Percentage Shares in Total: Size of Sectors: Unit Labour Costs:
L70T Yv Qv QVINO  YV/NO LTOT/NO CLAT CLIW CLCLER
(in £0000)  (in £000) (in£000) (in £000) (in £000)

Group H: Very High Growth, Largely Foreign-Owned Sectors

33 Office &data process. 1.25% 3.23% 2.64% 8,750 3.791 138 11.147 4.854 6.600

345 Radio & TV 1.26% 1.11% 0.83% 3,34 1,594 171 .8.261 4.212 25.646
344 Telecomm. equip. 1.22% 1.40% 0.87% 1,994 1,131 93 7.601 4.044 4.778
341 Insulated wires & cables 0.64% 0.40% 0.45% 3,000 936 141 9.440 4.004 6.076
258 Soap, perfumes atc 0.43% 0.48% 0.38% 926 403 34 8.281 4.856 4.711
257 Pharmaceuticals 1.17% 8.59% 4.04% 6,544 4,929 63 9.244 5.925 5.125
417823 Misc. Food 0.85% 3.81% 1.99% 4,154 2,809 59 8.528 4.715 4.574
132162 Gas: Gasworks 0.67% 0.45% 0.52% 4,233 1,289 182 8.120 5.303 4.413
415 Fish 0.48% 0.42% 0.46% 591 191 21 7.727 3.801 3.855

37 Instrument Engin. 2.55% 2.80% 1.78% 1,998 1,111 96 8.650 4.118 5.229

346 Domestic elec. 0.88% 0.65% 0.50% 4,011 1,856 238 8.659 4.149 4012
424 Spirits 0.16% 0.57% 0.47% 4,313 1,825 50 10.204 5.578 4.389

Group M: Moderate or High Growth sectors

492935 Other Manuf 0.35% 0.31% 0.19% 526 296 32 8.029 3.804 3.838
251 Basic Chemicais 1.43% 1.74% 2.16% 6,296 1,792 139 10.240 7.950 6.096
363365 Cycles & other transp. 0.79% 0.75% 0.42% 4,400 2,757 274 14.457 9.051 5.967
483 Plastics 2.07% 1.83% 1.78% 1,005 362 39 8.384 4.743 4.826
259260 Other chemicals 0.79% 0.81% 0.75% 2,491 955 88 7.952 4.856 3.741
412 Meat 4.81% 4.35% 11.84% 6,807 898 94 8.873 4.998 4.761
473474 Printing & Publishing 4.66% 4.42% 2.35% 552 368 37 9.243 5.751 4910
464465 Wood products 0.31% 0.20% 0.16% 256 118 17 6.751 3.718 4.307
425268 Wine etc 1.10% 1.12% 0.83% 1.260 600 56 8.592 5.304 4.747
221223 fron and Steel 0.75% 0.62% 0.64% 1,730 596 68 8.253 4.934 8.872
343 Elec apparatus 0.50% 0.29% 0.27% 924 382 58 6.203 4845 4.437
466 Cork, brooms stc 0.16% 0.09% 0.07% 385 188 29 7.547 3.687 3.783
161 Electricity 4.88% 6.25% 4.73% 12,325 5,757 425 12.295 7.183 6.600
413 Dairy products 4.14% 4.34% 11.43% 7,790 1.048 94 8.285 5.618 4.215
34278 Elec & lighting equip. 1.23% 0.87% 0.67% 704 326 43 7.883 4.326 2.488
32 Mech. engineering 3.45% 2.80% 2.35% 854 360 42 6.912 4,459 5.076
461462 Semi-finished wood 0.86% 0.60% 0.58% 430 187 21 6.919 3.829 4.150
421 Cocoa, etc 2.16% 1.54% 2.06% 3,579 945 126 9.210 5.011 4674
422 Animal foods 1.24% 1.72% 3.78% 2,172 349 24 8.312 5.677 4.525
427 Brewing & matting 1.96% 3.40% 1.95% 7,105 4,380 239 11.477 8.214 6.168
256 Chemicals: ind and agr 0.61% 0.99% 0.68% 1,866 985 57 9.599 6.694 6.061
313 Treatment etc. of metais 0.48% 0.43% 0.26% 525 n 32 7.828 4.908 3.691
170 Water Supply 0.92% 0.18% 0.16% 189 73 36 8.282 4.061 4115
432 Cotton 1.60% 0.88% 1.04% 3,450 1,014 177 6.702 3.808 3.894
494 Toys etc 0.45% 0.35% 0.32% 755 294 35 6.722 3.023 4.541
241246 Non-met Minerais:prdn 3.74% 5.46% 4.41% 1,173 514 33 9.527 5.961 5.988
455 Household goods 0.45% 0.24% 0.28% 427 131 23 6.126 3.381 4.251
436 Knitting 2.32% 1.06% 0.82% 578 265 55 7.242 3.2608 3.913
481482 Rubber Products 1.21% 1.05% 0.83% 2,083 931 o102 11.148 5.872 4.900
471472 Paper 2.15% 1.96% 1.73% 1,830 735 76 8.419 5.355 5.356

Group D: Declining or Low Growth Sectors

316319 Finished metal products 2.95% 2.04% 1.60% 423 191 26 7.417 4.354 3.949
453454 Clothing 6.20% 2.67% 1.97% 408 196 43 6.873 2.911 3.686
414 Fruit & veg 0.88% 0.49% 0.52% 1,800 605 102 8.733 4513 4.557

14 Mineral oil refining 0.16% 0.33% 2.32% 21,188 1,075 49 10.065 7.284 5.147

311 Foundries 0.41% 0.30% 0.18% 636 355 45 6.950 4.839 5.024
467 Wood fumiture 1.68% 0.88% 0.70% 199 89 16 6.164 3.396 3.391
247 Glass 1.98% 1.60% 0.94% 1,676 1,010 118 9.886 6.070 6.093

44 Leather 0.64% 0.49% 0.65% 1,002 270 33 5.657 4.241 2.508

255 Paints etc. 0.41% 0.52% 0.45% 1,495 609 46 7.697 5.152 4.030
429 Tobaceo 0.97% 1.47% 0.97% 8,800 4,738 295 10.598 6.349 6.396
362 Railway rolling stock 0.64% 0.32% 0.15% 10,600 8,300 1561 7.370 5.461 6.683
315 Boilermaking etc 0.58% 0.46% 0.38% 724 313 37 7.144 4.707 4,056
419 Bread etc. 3.86% 2.13% 1.87% 425 171 29 7.062 4.261 1.695
491 Jewellery 0.35% 0.24% 0.22% 533 207 29 8.467 4174 3.022
438 Carpets etc 0.77% 0.66% 0.62% 2,528 944 104 7.157 4.720 4331
463 Carpentry 1.01% 0.60% 0.45% 258 112 18 6.186 4.094 3.594
437439 Misc Textiles 0.98% 0.98% 0.94% 1,586 591 56 7.031 4544 4.002
416 Grain 0.67% 0.93% 1.54% 2,955 634 43 7.483 6.592 5613
314 Struct. meta products 2.23% 1.77% 1.50% 596 248 30 7.164 4.479 4.381
411 Oils and Fats 0.27% 0.32% 0.56% 8,120 1,660 131 9.259 5,698 4823
433434 Silk etc 0.25% 0.16% 0.17% 1,220 410 61 8.383 4.404 5.174
420 Sugar 0.83% 1.15% 1.13% 16,500 5,940 408 9.388 6.779 6.238
431 Woal 1.63% 1.10% 1.16% 1,594 538 75 7.336 4076 4.107
312 Forging efc of metais 0.23% 0.19% 0.15% 1,200 544 62 7.028 5.161 6.445
224 Non-ferr metals: prdn 0.33% 0.32% 0.37% 2,730 820 81 8.267 5.170 4827
361 Shipbuilding 0.88% 0.45% 0.63% 1,251 314 58 10.449 5.589 5.926

35 Motor Vehicles 2.70% 1.63% 2.31% 1,517 378 59 9.225 5879 6.179

248 Ceramics 0.73% 0.40% 0.39% 1,410 520 89 9.589 4.148 4.305
451 Footwear 1.52% 0.75% 0.55% 1,250 603 116 9.408 3.243 3.087
456 Furs 0.11% 0.07% 0.05% 292 142 21 6.641 3.683 2.519
1,498 522 50 8.514 4.834 4.851

Manufacturing Industries
Note: LTOT = Total Employment, NO = number of firms in a sector. QVf = Gross Output produced by foreign owned firms,

CLAT = Admin/Tech unit cost of labour, CLIW= Industrial Workers unit cost of labour, CLCL = Clerical Workers unit cost of labour,
YV=value-added, QV = Gross Output. ’
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Selected Indicators for 1990

Percentage Shares in Total: Size of Sectors: Unit Labour Costs:
LT0T Yv Qv QvFQV 9o QVNO  YVWNO LTOT/NO CLAT  CLIW CLCLER
(in £000)  (in £'000) (in£000) (in £000) (in £000)

Group H: Very High Growth, Largely Foreign-Owned Sectors

33 Office &data process. 3.56% 10.43% 9.89% 97.88% 37,070 17.782 133 31.282 15.957 19.315

345 Radio & TV 1.74% 6.31% 3.96% 87.50% 23,092 16,742 101 23.995 13.214 15.694
344 Telecomm. equip. 317% 2.58% 2.31% 87.50% 4,118 2,093 56 23.806 12.531 14.752
341 Insulated wires & cables 2.10% 0.92% 111% 87.50% 8,965 3,381 169 25.118 12.044 17.893
258 Soap, perfumes etc 0.58% 0.95% 0.87% 86.63% 5515 2,745 36 24.765 12.852 18.598
257 Pharmaceuticals 2.98% 11.73% 7.01% 96.26% 19,881 16,145 84 27.698 19.402 18.311
417823 Misc. Food 1.22% 7.68% 4.34% 78.92% 19,798 15,854 55 31.037 16.075 17.641
132162 Gas: Gasworks 0.49% 1.09% 0.67% 14,010 10,4580 103 31.964 25.554 18.164
415 Fish 1.07% 0.67% 0.79% 78.92% 2,074 805 28 17.292 9.367 10.821
37 instrument Engin. 3.79% 3.86% 2.59% 96.51% 6,725 4,551 98 26.181 13.209 17.203
346 Domestic elec. 1.44% 0.77% 0.78% 87.50% 12,577 5,638 231 25.470 11.089 15.076
424 Spirits 0.26% 1.31% 1.11% 80.68% 23,300 12,480 55 33.229 21.047 26.690

Group M: Moderate or High Growth sectors

492935 Other Manuf 0.49% 0.29% 0.22% 29.80% 1,679 982 36 24.050 9.207 9.427
251 Basic Chemicais 1.25% 1.23% 2.16% 37.67% 13,3583 3,468 77 34.781 25.276 22.594
363365 Cycles & other transp. 1.29% 1.04% 0.88% 13.19% 15,358 8317 224 30.575 25.177 20.000
483 Plastics 3.38% 2.09% 2.10% 51.70% 2,024 917 32 22.257 12.455 14.730
259260 Other chemicals 0.74% 0.59% 0.68% 86.63% 8,506 3.335 91 28.529 16.209 16.688
412 Meat 5.13% 2.96% 9.55% 9.98% 15,068 2,126 80 20.271 10.793 10.818
473474 Printing & Publishing 5.30% 3.54% 2.52% 10.18% 1,527 974 32 24.998 16.674 18.603
464465 Wood products 0.27% 0.11% 0.12% 16.62% 520 254 14 18.024 8.405 10.388
425268 Winag etc 0.80% 0.48% 0.59% 80.68% 3,888 1,428 52 35.639 18.969 20.478
221223 iron and Steel 0.74% 0.58% 0.77% 10.58% 5,041 1,731 48 25.069 18.308 16.372
343 Elec apparatus 0.58% 0.37% 0.30% 87.50% 2,778 1,582 52 18.780 10.188 11.866
466 Cork, brooms etc 0.14% 0.08% 0.07% 16.62% 2,300 1,350 50 24.074 14,115 15.732
161 Electricity 5.22% 5.47% 4.04% 31,441 19,367 403 29.668 18.287 20.128
413 Dairy products 3.66% 3.86% 9.85% 11.36% 21,322 3,802 79 25.002 17.570 13.375
34278 Elec & lighting equip. 1.56% 0.68% 0.64% 87.50% 1,785 860 43 20.727 10.567 12174
32 Mech. engineering 4.06% 2.42% 2.35% 65.79% 1,778 830 30 21.951 12.682 14.042
461462 Semi-finished wood 0.79% 0.53% 0.66% 16.62% 2,475 907 29 20.151 12.556 14.893
421 Cocoa, stc 1.55% 1.15% 1.44% 70.60% 8,386 3,042 g0 35.440 15.085 15.894
422 Animal foods 0.96% 0.97% 2.18% 0.00% 5,025 1,018 22 23.838 14.748 13.089
427 Brewing & malting 1.21% 2.98% 1.90% 80.68% 19,986 14,255 127 46.365 31.709 34.014
256 Chemicals: ind and agr 0.60% 0.57% 0.50% 86.63% 2,989 1,566 35 27.161 18.525 19.518
313 Treatment etc. of metais 0.58% 0.23% 0.26% 37.61% 1,597 647 36 25.566 15.026 16.374
170 Water Supply 1.08% 0.37% 0.28% 1,052 523 40 20.692 11.634 10.719
432 Cotton 0.85% 0.48% 0.87% 80.28% 12,764 4,156 161 29.107 14.602 13.2814
494 Toys etc 0.48% 0.35% 0.33% 29.80% 1,748 830 26 21.913 10.985 13.389
241246 Non-met Minerals:prdn 3.12% 3.53% 3.34% 49.38% 2,890 1,388 27 27.726 16.861 19.953
455 Household goods 0.55% 0.18% 0.24% 29.06% 828 300 19 16.570 8.683 9.428
436 Knitting 2.15% 0.58% 0.59% 60.80% 1,665 740 60 18.346 7.988 12.012
481482 Rubber Products 1.16% 0.75% 0.68% 90.21% 3.400 1,695 58 26.037 15.564 17.496
471472 Paper 1.64% 1.18% 1.35% 32.99% 3,267 1.285 39 23.751 16.021 13.013

Group D: Declining or Low Growth Sectors

316319 Finished metal products 2.96% 1.45% 1.56% 37.61% 1,128 475 21 19.452 11.775 11.528
453454 Clothing . 5.25% 1.31% 1.28% 29.06% 1,076 497 44 17.209 7.405 10.477
414 Fruit & veg 0.60% 0.34% 0.35% 78.92% 3.847 1,726 66 26.082 13.499 14.031

14 Mineral oii refining 0.20% 0.19% 1.16% 29.80% 27,144 2,087 47 34.278 18.840 23.282

311 Foundries 0.33% 0.16% 0.14% 37.61% 1,744 882 41 19.969 11.889 10.802
4867 Wood fumiture 1.50% 0.54% 0.55% 16.62% 547 245 18 14,752 8.818 8.418
247 Glass 1.89% 0.91% 0.73% 49.38% 3,272 1,883 84 30.330 16.346 16.363
44 Leather 0.24% 0.13% 0.27% 5.00% 1,969 414 17 15.330 10.330 9.183

255 Paints etc. 0.37% 0.32% 0.33% 86.83% - 2,867 1,292 32 24.278 15.026 16.746
429 Tobacco 0.62% 1.04% 0.68% 80.88% 17,875 12,475 161 45,772 20.742 29.389
362 Railway rolling stock 0.54% 0.23% 0.13% 13.15% 27.800 22,100 121 22.400 14.106 16.625
315 Boilermaking etc 0.47% 0.28% 0.26% 37.61% 1,549 751 28 19.080 12.800 12.718
419 Bread efc. 2.62% 0.99% 1.03% 0.00% 949 418 24 16.684 10.013 12.809
491 Jeweliery 0.43% 0.20% 0.17% 29.80% 1,088 591 28 16.401 10.608 9.643
438 Carpets etc 0.48% 0.24% 0.27% 80.28% 4,650 1,933 84 22.002 13.2114 14.303
463 Carpentry 0.84% 0.35% 0.40% 16.62% 708 278 16 16.541 9.929 10.134
437439 Misc Textiles 0.67% 0.36% 0.35% 80.28% 2,248 1,038 42 22.901 12.810 12.408
416 Grain 0.32% 0.25% 051% 0.00% 3.844 889 25 19.654 16.538 14.998
314 Struct. metal products 1.66% 0.82% 0.91% 37.61% 884 364 16 17.708 11.302 11.685
411 Oils and Fats 0.12% 0.12% 0.14% 78.92% 4,900 1,883 41 30.604 20.158 16.980
433434 Silk etc 0.15% 0.05% 0.06% 80.28% 1,886 671 44 27.259% 12.035 8.198
420 Sugar 0.44% 0.34% 0.38% 70.60% 26,400 10,800 309 29.750 18.642 19.730
431 Wool 0.78% 0.30% 0.41% 59.77% 2,560 1,000 57 21.088 11.470 12.157
312 Forging etc of metals 0.06% 0.04% 0.03% 37.61% 1,360 760 23 25.638 15.176 3.949
224 Non-ferr metals: prdn 0.09% 0.06% 0.13% 10.58% 2,154 462 15 21.233 12.131 8.015
361 Shipbuilding 0.28% 0.11% 0.11% 13.19% 912 416 23 18.579 11.699 12.270
3§ Motor Vehicles 1.52% 0.57% 0.87% 29.08% 1,718 663 39 19.252 13.708 20721

248 Ceramics 0.33% 0.18% 0.14% 49.38% 1.806 1,056 43 24.799 10.473 19.337
451 Footwear 0.35% 0.12% 0.11% 5.00% 998 487 32 16.983 8.774 11.128
456 Furs 0.03% 0.01% 0.02% 29.06% 486 157 10 14.341 9.548 7.234
4,335 1,932 42 25.169 13.715 15.948

Manufacturing industries

Note: LTOT = Total Employment, NO = number of firms in a sector, QVf = Gross Output produced by foreign owned firms,
CLAT = Admin/Tech unit cost of labour, CLIW= Industrial Workers unit cost of labour, CLCL = Clerical Workers unit cost of labour,
YV=value-added, QV = Gross Qutput.
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Figure B.1: Different Categories of Employment in Manufacturing Sector
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Figure B.2: Decomposition of Male and Female Employment in Manufacturing Sector
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Figure B.3: Labour Costs Per Worker for different Types of Labour in Manufacturing Sector.

Recursive Correlations 1979-13998 of LAT, LIW, and LCL Employment Levels with:
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Figure B.4: Recursive Correlations 1979-1990 of LAT, LIW and LCL Employment Levels with
Selected Variables
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Recursive Correlaficms 1979-1990 of CLAT, CLIW and CLCL labour costs with:
1. Labour Costs 2. LAT Employment
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Figure B.5: Recursive Correlations 1979-1990 of CLAT, CLIW and CLCL Labour Costs with
Selected Variables ’
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Figure B.6: Share of High Growth, Medium Growth and Declining Industries in Total Employment,
1979-1990
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of High Growth, Medium Growth and Declining Sectors.in Total Wage Bill,

Share of AT, IW and CL in Total Manufacturing Employment and Wage Bill
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Figure B.8: Share of Admin/Technical, Industrial and Clerical Workers in
Bmployment and Wage Bill
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Figure B.9: Share of AT, IW and CL in High Growth, Medium Growth and Declining Sectors’
Total Employment and Wage Bill.
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