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ABSTRACT

The purpose of this paper is to analyse whether specialisation has
increased in European Union countries, and to determine whether
speciaisation patterns are consistent with trade theories. | present
evidence of increasing specialisation in European Union countries
between 1968 and 1990. | identify which industries have increased in
geographical concentration and show that the characteristics of these
industriesare consistent with what is predicted by trade theories. The
Industrieswith increasing geographical concentration are characterised
by high scale economies and high proportions of intermediate goodsin
production, providing support for the new trade theories and the
economic geography theories.
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SPECIALISATION PATTERNSIN EUROPE

Mary Amiti

1. INTRODUCTION

Have specialisation patterns in the European Union (EU) changed?
The process of dismantling trade barriers between member countries
began in 1957 with the formation of the EU* and has continued to date.
It has involved removing tariffs on goods traded between member
countries and reducing non-tariff barriers by harmonizing product
standards and simplifying government formalities. According to all
strands of trade theory, reducing trade costs should lead to an increase
In the degree of specialisation. However, there are three strands of
literature which have distinct predictions about specialisation patterns.
Firstly, the classical Heckscher-Ohlin theory determines that each
country will specialise in industries which are intensive in the factors
withwhichitisabundantly endowed. Secondly, the new tradetheories
show that each country will produce less product varieties within an
industry to take advantage of increasing returns to scale, (Krugman
(1979) and Ethier (1982)). And thirdly, the new economic geography
theories show that vertical linkages between industrieswill result inthe
agglomeration of these industries in the one location (Krugman and
Venables (1995) and Venables (1996)).

The purpose of thispaper isto analyse whether specialisation has
increased in EU countries, and to determine whether specialisation
patterns are consistent with trade theories. Analysing whether
specialisation has increased is one way to ascertain if expected gains
from trade have been realised. These gains arise from allocating
production according to comparative advantage and thereby achieving
amore efficient allocation, by enabling firmsto expand production to
exploit economies of scale, and from the pecuniary externalities which
arise from vertically linked industries locating close to each other. To
seewhether specialisation hasincreased in Europe, | construct country
speciaisation indices and geographical concentration indices. The



movements in the country specialisation indices indicate whether
countries have become more different from each other in their
industrial structures. The geographical concentration indices indicate
which industries are the most concentrated. This enables us to study
the characteristics of these industries and hence determine whether the
specialisation patterns are consistent with the trade theories.

Empirical studies on specialisation patterns in Europe have
produced conflicting results. For instance, Aquino (1978) suggeststhat
specialisationin Europefell or remained constant over the period 1951
to 1974, and Sapir (1996) finds that specialisation remained constant
over the period 1977 to 1992 in Germany, Italy and the United
Kingdom, and increased in France since 1986. In contrast, Hine (1990)
and Greenaway and Hine (1991) show that specialisation increased in
Europe, at least during the period 1980 to 1985. Each of these studies
has adopted different approaches to measuring specialisation, raising a
number of measurement issues. In particular, which data sources
should we use: national or trade data? And how should we measure
speciaisation? In section 2 of this paper, | review the literature and
discuss some of these measurement issues.

In section 3, | present evidence of increasing specialisationin EU
countries. | construct country specialisation indices using production
and employment data drawing from two data sets. one is from
EUROSTAT which includes 65 manufacturing industriesin Belgium,
France, Germany, Italy and the United Kingdom for the period 1976 to
1989; the other is from UNIDO and is more aggregated with 27
manufacturing industries (but includes all of the EU countries except
Ireland and L uxembourg) and it beginsin 1968. An advantage of using
the EUROSTAT data set is its high level of disaggregation for
production data. Althoughtheindustriesinthe UNIDO dataset arefar
more aggregated, there are more EU countries included, it is for a
longer period and, furthermore, it also contains production data at
constant prices.

In section 4, | identify which industries have increased in
geographical concentratation over time and show that the



characteristics of theseindustries are consistent with what is predicted
by trade theories. Using the EUROSTAT data set, | regress the
geographical concentration indices on three variables, each
‘representing’ one of the three strands of trade theory: (i) a measure of
the deviation of labour intensity from the average, to proxy the
Heckscher-Ohlin theory; (ii) scale economies, to proxy the new trade
theories; and (iii) the degree of intermediate goods in production, to
proxy the economic geography theories. | find positive and significant
coefficients on the scale economies and intermediate goods variables,
which can be interpreted as providing some support for the new trade
theories and the economic geography theories. The coefficient on the
factor intensity variableisinsignificant. Thisisnot surprising given that
the five countries in the sample are very similar in terms of relative
factor endowments. The Heckcher-Ohlin theory relies on differences
inrelative factor endowmentsfor trade and specialisation to take place.
Section 5 concludes and the full results are contained in the A ppendix.

2. THELITERATURE

Various studies have investigated whether there is evidence of
Increasingspecialisationin EU countries. Thestudiesdiffer intermsof
the measure of specialisation, the variables, and thelevel of aggregation
of thedata?. Aquino (1978) and Sapir (1996) found that specialisation
did not increasein EU countriesfrom 1951 to 1974 and 1977 to 1992,
respectively, whereas Hine (1990) and Greenaway and Hine (1991)
showed that specialisation increased in EU countries in the early
1980s.

Sapir (1996) uses the Herfindahl index with export data on 100
manufacturing industries to measure country specialisation and found
that specialisation remained constant over the period 1977 to 1992in
Germany, Italy and the UK, and increased in France since 1986. The
Hirfindahl index is defined as:



H" i (8)° (1)

where s;isindustry i’s sharein total exports of country j. A value close
to 1 implies amost complete specialisation in one industry and avalue
close to O impliesahigh degree of diversification. There aretwo main
pointsto be made. Firstly, the H, index isrealy ameasure of ‘ absolute
gpecialisation’ since it indicates how different the distribution of
production shares is from a uniform distribution. This index could
change for reasons unrelated to changes in trade costs. For instance,
consumer preferences may change or there may be a technological
shock in a particular industry which affects all countries in the same
way. But askewed distribution towards one industry is aso consistent
with autarky and may have nothing to do with the level of trade costs.
Tradetheoriespredict that afall intrade costswill lead to each country
becoming more different from its trading partners. Therefore, to see
whether the European experience is consistent with the trade
hypothesis, it is preferable to construct indices of ‘relative
specialisation’ which measure how different acountry’ sdistribution of
production shares is from its trading partners distribution of shares.
Secondly, athough in theory an increase in specialisation should be
evident whether it ismeasured by export or production data, in practice
exports may increase without any change in the volume of production
dueto afall in domestic consumption. Consequently, exports may not
be a good proxy for production.

Hine (1990) and Greenaway and Hine (1991) found evidence of
increasng specialisation in the early 1980s using the mean of the
Finger-Kreinin index (F-K), with production and export data on 28
manufacturing industries, defined as:

F&Kjk' T min(s S ) (2)



where the subscriptsk and j refer to two different countries. The index
ranges between 0 and 1: if the distribution of sharesin both countries
Is identical then the index is equal to 1 and if the countries have
completely disjoint production patterns then the index is equal to 0.3

The F-K index can be considered to be a measure of relative
specialisation as it compares one country’s distribution of shares in
production to another. However, the mean of the F-K index may not
be a satisfactory summary measure of specialisation if the bilateral
comparisons(of country j with every other country inthe sample) move
in different directions, as large variations in the production shares of
small countries could easily drive the value of theindex. Toillustrate
this, suppose that there are three countries with two industries with the
following production patterns:

t=1: industry output industry shares  mean
F-K
1 2 total 1 2
country 1 5 5 10 D D 9
2 60 40 100 .6 4 .85
3 80 120 200 4 .6 .85
total 145 165 310 47 53
t=2: industry output industry shares mean
F-K
1 2 total 1 2
country 1 0 10 10 0 1 5
2 50 50 100 5 5 75
3 100 100 200 5 5 75
total 150 160 310 48 52




It seems clear that in period 2 relative specialisation increased in
country 1, and decreased in countries 2 and 3 asthey are closer to the
average distribution of shares. Yet according to the mean of the F-K
index, specialisation increased in al countries. (The lower the index,
the higher the degree of specialisation.)

Aquino (1978) found that inter-industry specialisation in 26
OECD countries has been limited over the period 1951 to 1974 with
atendency towards afurther reduction in inter-industry specialisation.

He used the standard deviation of the Balassa index weighted by
industry sharesto get a measure of country specialisation, s;, and the
standard deviation weighted by country shares to get a measure of
industry specialisation, s; with export data on 28 manufacturing
Industries. Anincrease in the standard deviation indicates an increase
In specialisation. The Balassa (1965) index, originally designed to
measure a country’s ‘revealed’ comparative advantage using export
data, is defined as:

B, — 3

wheres; isindustry i’s sharein total production of country j, and w; is
the share of industry i in the world's total manufacturing production
(or
in our study, inthe EU). If acountry’s production structure matches
that of the average of all other countries, then the index is equal to 1.
An index greater than 1 reflects specialisation in that industry. It
should be noted that the Balassa index has no upper bound and the
lower limitisO. Furthermore, aratio of sharesislikely to result in high
values for industries which account for small shares of world
production, small w/'s* Hence, variations in small industries can
unduly affect a summary measure using the Balassa index. The
weighted standard deviation helps to reduce the small country and
small industry influence inherent in the Balassa index.

Another approach to measuring specialisation, borrowed fromthe



inequality literature, is to calculate the Gini.> For the country
speciaisation Gini, first construct aLorenz curve asfollows. rank the
Balassa index in descending order; plot the cumulative of the
numerator on the vertical axis against the cumulative of the
denominator on the horizontal axis. The Gini isequal to twicethe area
between a 45 degree line and the Lorenz curve. |f the industrial
structure of country j matchestheindustrial structure of the average of
Europe, the Gini will equal zero. The higher the Gini, the more
specialised isthe country. (Anaogously, we can construct a Gini for
each industry to measure geographical concentration by rewriting the
Balassaindex as B;=p;/w; where p; iscountry j’'s production of industry
| as aproportion of total European production of industry i, and w; is
country j's share of manufacturing in total European manufacturing.)
The Gini placesimplicit relative value on changes in the middle parts
of the distribution, so atransfer from abig industry to a small industry
has a much greater effect on the country Gini if the two industries are
near the middle rather than at either end of the distribution. (See
Cowell (1995) for a discussion of problems related to the Gini.) This
means that movements between industries which are the closest to the
European average will get the most weight in the country Gini. As
these industries may vary from year to year, the weighting of industries
will also vary and we do not know whether these will be the big or
small industries. Despite the potential problemswith using the Gini as
ameasure of country specialisation and geographical concentration, it
Is an informative summary statistic and is the most commonly used
measure.

3. SPECIALISATION IN THE EU COUNTRIES

| utilise two databases to investigate whether the degree of
specialisation has increased in EU countries. | construct measures of
specialisation for each country j using the Gini, G, and the weighted
standard deviation of the Balassa index, s;, with production and

v



employment data®. According to trade theories an increase in the
degree of speciaisation should be evident whether measured by
production at current or constant prices, or employment.

Data

One data set is from EUROSTAT. It consists of 65 manufacturing
industries classified according to NACE3, for Belgium, France,
Germany, Italy and the UK. The other manufacturing industries and
countries in the database were not included because of too many
missingvalues. The data set represents approximately 65% of the total
manufacturing output in these five countries. It presents annual data
for production at current prices and employment covering the period
197610 1989. Thiswasthe most disaggregated national dataavailable.
In order to study specialisation patterns over alonger period and in
more of the EU countries, we turn to the UNIDO data set. It includes
all manufacturing industries, classified according to ISIC3 (27
industries), for 10 European Union countries. Belgium, Denmark,
France, Germany, Greece, Italy, Netherlands, Portugal, Spain and the
United Kingdom. It presents annual data covering the period 1968 to
1990. Data was available for production at constant 1980 prices as
well as production at current prices and employment.

EUROSTAT

The specidlisation indices’ using the EUROSTAT data set with
production and employment all indicate an increase in specialisation
in all of the five countries over the period 1976 to 1989, except the
increase in the G , with production and employment for Italy not
significant at the 5% level®. | regressed thelog of each index on atime
trend to determine the growth rate of the indices’. The G index is
givenin Table 1 and thethes; index in Table 2, with the growth rates
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and the t statistic. The G index indicates that the degree of
specialisation increased at an average annual rate of 2% in all countries
except Italy which only increased by 0.5%. Thes; index indicates a
similar pattern, with the correl ation between the two measures at 99%.



TABLE 1
G, index

Bel

Production

Fra Ger [ta

UK

Bel

Employment

Fra

Ger

Ita

UK

1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

24.12
24.48
25.84
26.13
27.65
27.45
30.49
29.99
29.49
29.36
29.35
30.25
3141
31.32
0.02'

8.28

1726 1371 1818
1680 1265 1861
1739 1305 19.07
1726 1318 20.62
18.18 1292 20.98
1819 1389 2117
18.17 1383 2087
1790 1399 2045
1852 1455 1944
1913 1552 2038
2028 16.02 19.88
2040 16.02 20.19
2050 16.28 20.28
2101 1656 20.71
0.02° 0.02° 0.005
1064 867 195

14.01
13.89
13.59
14.76
16.06
16.25
16.89
17.47
17.25
17.24
17.92
17.47
17.66
18.08
0.02

7.89

26.46
26.53
26.81
26.97
27.63
27.84
31.30
28.95
29.02
2951
29.39
29.39
30.50
30.55
0.01°

5.73

17.19
17.88
17.95
17.86
19.40
19.42
19.62
19.11
19.01
19.72
20.36
20.59
21.27
21.69
0.01°

9.91

16.22
15.33
15.05
14.97
14.69
1522
1581
16.22
16.75
17.23
17.39
17.85
18.10
17.89
0.01°

5.65

20.86
20.65
20.34
21.71
22.06
22.36
21.68
21.26
20.65
20.94
20.55
21.48
22.03
23.01
0.003
1.50

13.67
13.77
13.61
15.06
16.21
17.52
18.41
19.40
19.07
18.93
18.56
18.61
18.76
18.64
0.03

5.90
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TABLE 2

S

Production Employment

Bel Fra Ger Ita UK Bel Fra Ger Ita UK
1976 | 45.76 3159 2519 3418 2813|5012 3126 2926 3825 26.99
1977 | 4806 3042 2310 3537 2755|5048 3241 2757 3747 2674
1978 | 51.04 3128 2346 3542 2758|5149 3227 2691 3683 2654
1979 [ 49.37 3138 2394 3834 2960|5163 3305 2679 3891 27.96
1980 | 54.33 3287 2322 3857 3093|5405 3564 2622 3929 29.83
1981 [55.09 3298 2486 3937 3263|5512 3570 2722 3991 3285
1982 [ 64.09 3296 2477 39.06 3291|6717 3583 2829 3911 3393
1983 [ 59.28 3246 2513 39.09 3462 |57.74 3490 2887 3844 3599
1984 | 59.07 3365 26.06 3802 3446 5898 3464 2974 3789 3544
1985 [ 57.90 3499 2783 4024 3464 6009 359 3057 3841 3502
1986 | 59.05 36.65 2861 3860 36.00 5930 3700 3091 3763 34.15
1987 | 6497 3711 2861 3920 3497|6000 3740 3167 3896 34.15
1988 | 66.14 3756 29.12 3970 35.03 |6347 39.16 3218 4025 34.14
1989 [ 66.94 3862 29.70 4090 36.11 |65.73 39.73 3202 4237 34.20
i3 003 002 002 001 002 [002 002 001 0005 002

t 824 1052 730 49 912 |560 911 518 229 5.36

UNIDO

Table 3 presents the G index using production at constant prices and Table 4
presents the s; index with production at constant prices. The indices with
production at current prices and employment data are contained in the Tables 13,
1b, 1c and 1d of the Appendix. The correlation between the two measures is
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around 90%. Both measures, using all three variables, indicate a significant
increase in specialisation between 1968 to 1990 for Denmark, Germany, Greece,
Italy and Netherlands. For Belgium, France, Portugal and Spain all of the indices
indicate asignificant increase in specialisation from 1980 to 1990%°. For the UK,
the indices with production at constant prices indicate asignificant increase since
1980, but the other indices indicate mixed results.

TABLE 3
G, index with Production at 1980 prices

Bed Den Fra Ger Gre Ita Net Por Spa UK
1968 | 2555 3346 1140 1116 3327 1608 26.65 390/ 2166 11.20
1970 | 2355 3412 1067 1115 3268 1395 27.09 3607 1946 935
1972 | 2227 3144 1028 1125 2949 1393 26.7/6 3205 1448 8.62
1974 | 2206 33.07 1014 1180 3259 1366 2643 3421 1487 831
1976 | 21.36 3225 9.08 1143 3464 1522 2765 3509 149 7.42
1978 | 21.24 33.02 838 11.07 3630 1418 2803 3199 1538 6.78
1980 | 2186 3361 7.85 1127 3764 1669 2805 3326 1585 7.31
1982 | 2301 3424 755 1242 3840 1709 2719 3173 1704 5.66
1984 | 2284 3434 781 1289 3986 17.65 2744 3700 19.04 6.62
1986 | 23.86 3569 858 1399 4327 1776 2925 4156 1935 6.40
1988 | 2419 36.39 873 1357 4467 1799 3057 4089 1835 7.33
1990 | 2594 359 8.67 1344 4566 1868 2963 4251 1925 7.99
3 000 0005 -001" 001" 002 001 001 001 o000 -0.02
t 159 583 -489 822 1441 769 733 288 114 -438
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TABLE 4
s; index with Production at 1980 prices

Be Den Fra Ger Gre Ita Net Por Spa UK
1968 | 3985 5436 2217 3741 4801 4065 36.72 67.01 3167 3558
1970 | 3464 5588 21.03 3770 4639 36.25 40.20 59.38 2990 3190
1972 | 3310 5173 2024 3494 439 34.07 4311 56.92 2168 2/.08
1974 | 33.07 5615 2041 3605 49.74 3489 4182 6315 2469 2750
1976 | 3242 5193 2208 3722 5431 3645 4482 5429 2338 2/.67
1978 | 3229 5288 2156 3650 5599 3630 4399 4862 2332 26.77
1980 | 33.09 5582 2167 3717 5800 4018 4438 5406 2102 26.72
1982 | 3481 5673 2203 39.03 6214 4033 4395 5245 2387 2378
1984 | 3481 5560 2273 4103 61.20 4169 4481 6161 2551 2559
1986 | 37.06 5894 2393 4456 67.87 4291 4658 6843 2433 2634
1988 | 37.01 6007 2533 4385 7031 4377 4847 6646 2463 2805
1990 | 4096 5991 26.67 4443 7374 4482 4653 67.88 2449 3051
3 0.004 0.005° 001 001 002 001 001 0004 -0.005 -0.01
t 211 5.40 6.51 752 1775 721 925 136 -184 -250

Spain and the UK are the only two countries to have both measures

indicating a signifcant fall in speciaisation since 1968, and Portugal with no

significant change. Why might the degree of specialisation in acountry fall? One

possi ble explanation isthat beforejoining the EU, the countries may have had high
trade barriers protecting industries in which they did not have a comparative
advantage. The elimination of trade barriers within the EU increased competitive

pressures to increase production in the industries in which each country has a

comparative advantage. All of these countries are late joinersto the EU and even
though specialisation fell when comparing 1968 to 1990, there is an upward trend

starting in the late 1970s and early 1980s in Portugal, Spain and the UK.
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Even if the specialisation indices with the UNIDO data have not
increased, we cannot rule out the possibility that specialisation has
increased but is only obvious with more disaggregated data. This
becomesclear in the case of France and the UK when we compare the
results from EUROSTAT and UNIDO for the same period in Table 5
below, where K denotes production at constant prices, P denotes
production at current prices, L denotes employment, (+) indicates a
significant increasein theindex (at the 5% level), asignificant decrease,
and (0) indicates no significant change. All the indices using the
EUROSTAT dataindicate an increase in specialisation for France and
the UK, whereas some of the indices using the UNIDO data indicate
that there has been no significant change in specialisation.

TABLE 5
1976 to 1989

EUROSTAT | UNIDO

G Si G Si

PL PL KPL KPL
Bd | ++ + + +++ +++
Fra | ++ ++ |00+ 00+
Ger | ++ ++ +4++  +++
Ita {00 + + +4++  +++
UK | ++ + + +0+ ++0

14



4. GEOGRAPHICAL CONCENTRATION OF INDUSTRIES
IN THE EU COUNTRIES

We saw that specialisation hasincreased in EU countries between 1968
and 1990. This means that some industries must have become more
geographically concentrated in some countries. We can identify these
industries by constructing geographical concentration indices in the
same way as the country specialisation indices, but instead of
aggregating acrossindustrieswe aggregate across countriesto obtainthe
Gini, G, and the weighted standard deviation of the Balassa index, s,
for each industry i. Anincreasein G, or s; indicates that industry i has
become more geographically concentrated which means that some
countries have increased their production of industry i more than the
Increase in their total manufacturing, relative to the rest of Europe.
The G, index with production datafrom EUROSTAT arelisted in
Table 2a of the Appendix, ranked in descending order based on the
first years observations, and Table 2b groups the industries according
to the following categories. positive significant growth; negative
significant growth; and no significant change in the indices. (Since
there is a high correlation of 93% between the G, and the s; indices, |
only report the G, indices.) The industrieswith the highest G, index in
the EUROSTAT set are: toys and sports, carpets, miscellaneous, bread
and flour, and wool; and those with the lowest G, index are processing
of plastics, cocoa, chocolate and sugar, and iron and steel. According
to the EUROSTAT data, 30 industries recorded an increase in
geographical concentration between 1976 and 1989, ranging between
1% and 12% growth annually (cocoa, chocolate and sugar, textile
finishing, working of stone and ready made clothing recorded the
biggest increases); 12 industries recorded a fall in geographical
concentration, ranging between 1% and 14% (manufacturing of
concrete for construction recorded the biggest fall); and there was no
significant change in geographical concentration in 23 industries™.
Table 3aof the Appendix records the same information using the
UNIDO data set. The industries with the highest G, index with

15



production at current prices in the UNIDO set are: miscellaneous
petroleum and coal products, pottery, china and earthenware, and
professional and scientific equipment; and those with the lowest are
fabricated metal products, and paper products. There were 11
industries which recorded a significant increase in geographical
concentration between 1968 and 1990, ranging between 1% and 7%
(wearing apparel recorded the biggest increase); 8 industries recorded
a fall, ranging between 1% and 5% (plastic products recorded the
biggest fall); and there was no significant change in 8 industries. In
Table 3b of the Appendix we can see that the G, index using
production at constant prices givesasmilar ranking of industries as
the G, index using production at current prices S there is a 94 %
correlation between thetwo. The constant price G;index indicatesthat
17 industries had positive significant growth. It includes all the ones
in the G; index with current prices, except fabricated metals;, and
additionally furniture, iron and steel, plastic, petroleumrefineries, non-
ferrous metals, food, and machinery. Although all trade theories
predict that a reduction in trade barriers leads to an increase in
specialisation, there are three strands of trade theories which have
distinct predictions about the pattern of specialisation. | regress the
geographical concentration indices on three variables which are meant
to proxy the three strands of trade theories.

Accordingto the new trade theories, reducing trade barriersleads
to an increase in specialisation in industries which are subject to
economiesof scale. Krugman (1979) shows that when countries move
from autarky to free trade the number of varieties of goods in each
country falls, enabling firms to dide down their average cost curves.
So there are gains from trade due to the lower unit cost of production
and consumers have access to more varietiesthrough trade. In order to
try to capture this effect, | construct a variable, X, to proxy scale
economies. Xy, is defined as labour divided by the number of
enterprises. So we would expect that industries which are subject to
high scale economies to be more geographically concentrated.

TheHeckscher-Ohlintheory predictsthat countrieswill specialise

16



In industries which are intensive in the factors in which they are
relatively abundant. Hence, labour-abundant countrieswill specialise
In labour-intensive industries and capital-abundant countries will
specidise in capital-intensive industries. Since the geographical
concentration index is not specific to each country, | construct a
variable which isthe deviation of factor intensitiesfrom the mean. X,
Is defined as labour costs divided by value added, at factor cost, less
the mean of total labour costs as a proportion of the mean of the value
added at factor cost’?, all squared. According to the theory, those
industries which have ‘high’ factor intensities should be the most
geographically concentrated. Since the theory does not imply that
capital-intensive industries will be more geographically concentrated
than labour-intensive industries, or vice versa, the deviations of labour
intensity from the mean is squared. So we would expect that those
industries which differ a lot from the mean should be the most
geographically concentrated.

According to the economic geography literature, astrade barriers
are reduced vertically linked industries are likely to agglomerate in a
limited number of locations. Krugman and Venables (1995) and
V enables(1996) show that alarge number of downstream firms attracts
a large number of upstream firms due to ‘demand linkages', and the
more upstream firms are in the one location, the more intense is the
competition, thereby reducing the price of upstream goods and
providingafeedback effect whichisreferredtoasa‘cost linkage'. This
feedback effect may al so come from downstream firms having accessto
a bigger variety of differentiated inputs. These demand and cost
linkages are stronger the higher the proportionis of intermediate goods
In production of final goods. X is a proxy for intermediate good
intensity, defined as production less value added, divided by
production, at market prices. So we should expect that the higher the
proportion of intermediate goods the higher the geographical
concentration.

| estimate the following equation with the EUROSTAT data set?
to see whether the pattern of specialisation in the EU is consistent with

17



any of the three strands of trade theory.
Git ) BO%leli t%Bzxzi t%B3X3i t%a1 %?t%en (4)

Where subscript i denotes industry i and subscript t denotestime. a,
representsindustry dummies and ?, representstime dummies. Thetime
dummiesarerelative to 1976 and the industry dummies are relative to
iron and steel. The industry dummies represent fixed industry effects
which are unobservable and the time dummies represent fixed time
effects which are not explained by the model. The time dummies may
capture reductions in trade barriers, such as the harmonisation of
product standards and the reduction of government formalitiesin trade.

The mean and standard deviation of each variable are listed in
Table 6abel ow, and the correl ations between the explanatory variables
in Table 6b. | estimate two versions of equation (4) using ordinary
least squares. The G, index is replaced by the s; index as the
explanatory variable to check that the results are not sensitive to the
geographical concentration index. The variables are transformed into
logs so that the (3’ s can be interpreted as elasticities. The full results
are provided in Tables 4aand 4b of the Appendix and are summarised
in Table 7 below.

TABLE 6a
mean standard
deviation
G, | 0.18 0.09
si; | 0.38 0.20
Xu |1785  166.69
X5 | 0.01 0.02
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X4 | 0.62 0.09
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TABLE 6b
Correlations

X, X,
X, 10.18 0.11
X, 10.13
TABLE 7
(i) (i1)
dependent variable: IN(G) In(s)
independent variables:
X, 0.38° 0.22
(3.69) (2.20)
X, 0.00 0.00
(0.82) (0.62)
X, 0.90° 0.56
(3.37) (2.10)
industry dummies yes yes
time dummies yes yes
adjusted R sguared 0.83 0.83
number of observations | 868 868

Both of the specificationsindicate that changesin X ;, whichisthe
proxy for scale economies, and X, which is aproxy for the economic
geography theory, have apositive and significant effect on geographical
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concentration. According to equation (i), with G as the dependent
variable, a 1% increase in scale economies leads to nearly 0.5%
increase in geographical concentration; and a 1% increase in the
proportion of intermediate goodsin production leadsto approximately
1%increaseingeographical concentration. Thecoefficientsaresmaller
In equation (ii) with s; as the explanatory variable.

Both equations indicate that the factor intensity variable has no
effect on geographical concentration. Thisis not surprising since the
five countries in the sample are very similar in terms of their relative
factor endowments. The Heckscher-Ohlin theory relies on differences
inrelative factor endowmentsfor trade and specialisation to take place.
See Leamer and Levinsohn (1995) for a review of tests of the
Heckscher-Ohlin theory.

Kim (1996) conducts a similar study of the determinants of
geographical concentration in the United States using the Gini. He
finds support for the Heckscher-Ohlin theory and the new trade
theories but does not test for the new economic geography theories.
The support the study claims for the Heckscher-Ohlin theory is
guestionable. The explanatory variable used in Kim (1996) to test for
the Heckscher-Ohlin theory isameasure of raw material intensity and
Isdefined as the cost of raw materials divided by value added. But the
Heckscher-Ohlin theory does not claim that resource intensive
industries will be more geographically concentrated than other factor
intensiveindustries. Instead, it predictsthat countrieswill specialisein
industries which are intensive in the factors which they are relatively
abundant. The explanatory variable used in Kim (1996) to test for the
new trade theory is constructed in the same way as in this paper.

Brulhart and Torstensson (1996) also find support for the new
trade theories based on scale economies, using the Spearman rank
correlation test. They use the Gini to rank the 18 industries in their
sample of EU countries and find a high correlation with the ranking of
industries according to scale economies based on ‘products and
production runs and ‘size of establishments. Scherer (1980)
distinguishes between three different types of economies of scale in
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production: product specific, plant specific and multi-plant economies.
Plant size will only capture certain aspects of scale economies.

Nearly all of the industry dummies are positive and significant
indicating that there are unobserved fixed industry effects. Therefore
all of theindustries are more geographically concentrated than iron and
steel, holding everything else constant. The time dummies show an
increasing trend beginning in the early 1980s.

5. CONCLUSIONS

Thispaper has shown that thereis evidence of increasing specialisation
in EU countries between 1968 and 1990. International trade theories
predict that the industrial structure of each country should become
more different from its trading partners as trade costs fall. To
determine whether the European experience is consistent with this
trade theory hypothesis, | constructed country specialisation indices
and geographical concentration indices and presented evidence of
increasing specialisation in EU countries.

Thedisaggregated EUROSTAT data set showsthat specialisation
increased in all five countries (Belgium, France, Germany, Italy and
UK) between 1976 and 1989. With the UNIDO data set, which
includes 10 EU countries, both the Gini and the weighted standard
deviation of the Balassaindex using production at current and constant
prices, and employment indicated that between 1968 and 1990 there
wassignificant growth in specialisation in Denmark, Germany, Greece,
Italy and Netherlands. For Belgium, France, Portugal and Spain all of
the indices indicated a significant increase in specialisation between
1980 to 1990. Both measures indicated a significant fall in
specialisation between 1968 and 1990 in Spain and the UK, and no
significant change in Portugal. Specialisation may fall in countries
which had high trade barriers to protect industries in which they did
not have a comparative advantage. This may explain why late joiners
to the EU such as Portugal, Spain and the UK, although they
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experienced a fall or no significant change in specialisation when
comparing 1968 to 1990, do have an upward trend in specialisation
starting in the late 1970s and early 1980s.

Thegeographical concentrationindiceswith production at current
prices and employment show an increase in concentration in nearly
half of the industries, whereas the indices with production at constant
prices indicate that nearly two thirds of the industries experienced an
Increase in concentration between 1968 and 1990. The econometric
anaysis provides some support for the economic geography theories
based on vertical linkages and the new trade theories based on scale
economies. The coefficient on the proxy for the Heckscher-Onhlin
theory wasinsignificant. Thisisnot surprising since the five countries
in the sample are very similar in terms of their relative factor
endowments. The Heckscher-Ohlin theory relies on differences in
factor endowments for trade and specialisation to take place.

This paper has only shown that the EU experience is consistent
with trade theories. In order to test the theories we need a measure of
the level of trade costs, preferably for each country and for each
industry.
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ENDNOTES

The European Community, which is now called the European
Union, was formed in 1957. The first countries to form the EU
were Belgium, Germany, France, Italy, Luxembourg and
Netherlands. The EU wasexpanded to include Denmark, Ireland
and the United Kingdom in 1973; Greece in 1981; and Spain and
Portugal in 1986. Austria, Finland and Sweden joined in 1994
S these countries are not included in this study since the data
ends in 1990.

The level of aggregation and the way industries are classified is
usually dictated by the availability of data, and the problemsthis
raises are well known. (See for example Aquino (1978)). The
more aggregated the data, the less information we are likely to
obtain. Also note that the main focus of many of the empirical
papers is to distinguish between the extent of inter- and intra-
industry trade specialisation. | will not categorise specialisation
in this way. To do so would require a higher level of
disaggregation of the data (whichisnot available for production)
and then are-categorisation according to an economic definition
of an industry.

The F-K index is also known as the Michaely index. The F-K
index is a transformation of the Krugman (1991b) index, where
the Krugman index is equal to " # s; -s# and the F-K index is
equal to 1-%2" # 5, -si# . The Krugman index lies between 0 and
2. Krugman (1991b) compares the degree of specialisation in
four EU countries with similarly sized American regions using
employment data and found that the EU countries were less
specialised than American regions.

Kol and Mennes (1986) discuss some problems with the Balassa
index as a measure of similarity of trade patterns.

Krugman (1991b) uses the Gini to determine the degree of
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10.

geographical concentration of industries in the United States.
Brulhart and Torstensson (1996) use the Gini in a study of 18
industries in 11 EU countries and found that geographical
concentration hasincreased between 1980 and 1990. Helg et al
(1995) use the Gini to measure geographical concentration of
industriesand country specialisation in the EU. In their country
specialisation measure they only use shares (the numerator of the
Balassa index) which means they are comparing the distribution
of shares to a uniform distribution and not to the distribution of
the average of the countries, which is a measure of absolute
specialisation.

See Amiti (1996) for afull discussion and presentation of all the
different measures of specialisation discussed in the previous
section. Sincehilateral comparisons of the F-K index for country
j with all the other countries in the sample do not move in the
same direction, the mean of the F-K may not be a reliable
measure and therefore is not presented here.

All the indices are multiplied by 100.

Even though the G index does not give a significant increase in
specialisation for Italy it isclear from Table 1 that specialisation
did actually increase between 1976 and 1989 but not with a
smooth trend S the R bar squared was only 17% for Italy whereas
it was over 80% for the other countries.

The UK reclassified its manufacturing industries in 1979. To
check that the reclassification is not driving the results, | re-
calculated all the indices excluding the UK and found that
specialisation increased in the remaining four countries,

There were two exceptions: for France the G; index with
production at current prices indicates no significant change and
for Spain thes;index with production at constant pricesindicates
no signficant change since 1980.
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11.

12.

13.

This may just indicate that a linear time trend does not fit the
data.

| dropped the following three industries as they had negative
value added: 4110 manufacture of vegetable and animal oilsand
fats, 4130 manufacture of dairy products, and 4240 spirit
digtilling.

It was not possi bleto estimate this equation with the UNIDO data
set since value added is measured in factor prices for some
countries and market prices for others.
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G, index with Production at current prices

APPENDIX: TABLE la

Bed Den Fra Ga Gre Ita Net Por Spa UK
1968 | 20.97 2748 1122 1159 3524 1384 2312 3874 2090 1094
1970 | 21.69 2950 1086 1219 3430 1342 2518 39.04 2275 956
1972 | 2166 2865 1117 1252 3329 1328 2469 3586 2410 940
1974 | 2124 3129 960 1295 3310 1219 249 3651 2164 918
1976 |21.30 3062 9.69 1314 3542 1309 2612 3611 2294 825
1978 | 21.82 3367 954 1210 3749 1366 2793 3268 1660 824
1980 [21.86 3361 7.8 1127 3764 1669 2805 3326 1585 7.31
1982 | 2193 3330 766 1191 3893 1559 2807 3265 1593 7.21
1984 | 2241 3395 869 1299 4095 1553 2831 355 1799 6.13
1986 | 2301 3410 904 1406 4218 1638 2694 3890 1800 7.68
1988 | 2334 3426 883 1354 4333 1677 2929 3845 1898 7.87
1990 | 2364 3325 814 1326 4360 1689 2701 3868 1839 7.60
R 005 001 -001 001 001 002 001 000 -001 -0.02
t 804 847 -680 328 1325 810 707 -007 -413 -593
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TABLE 1b
G, index with Employment

Be

Den

Fra

Ger

Gre

Ita

Net

Por

UK

1968
1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990

19.80
19.59
19.92
21.39
20.17
19.71
18.82
19.79
20.55
20.75
20.44
20.89
0.00

091

24.31
25.53
25.59
25.52
25.46
27.52
28.01
27.12
27.74
28.11
28.62
32.56
0.01°

8.64

7.30
147
7.08
7.01
6.98
6.70
6.75
6.64
7.69
8.33
8.58
8.57
0.01°
341

13.85
13.99
13.84
14.83
15.16
14.14
13.79
14.46
15.03
15.86
16.52
16.46
0.01°

6.36

38.24
37.27
35.60
36.26
37.73
38.54
39.93
41.08
41.24
42.75
42.62
43.53
0.01°

10.79

15.56
16.05
13.06
12.81
12.61
13.04
13.46
13.94
15.12
15.87
16.58
17.22
0.01°

2.74

19.67
22.04
21.96
21.50
2281
24.72
25.69
24.43
24.90
24.20
24.47
23.27
0.01°

5.13

47.64
48.30
43.32
42.32
39.95
39.39
38.91
38.78
40.14
42.91
42.86
43.81
0.00

-1.99

25.24
25.71
24.76
24.74
24.31
20.43
19.74
18.23
18.70
20.49
20.95
21.22
-0.01°
-5.72

8.80
8.26
8.29
8.27
8.32
7.90
71.73
791
8.34
71.82
7.70
7.50
-0.005
-5.96
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TABLE 1c
s; index with Production at current prices

Be

Den

Fra

Ger

Gre

Ita

Net

Por

Spa

UK

1968
1970
1972
1974
1976
1978
1980
1982
1984
1986
1988
1990

36.19
34.75
33.92
34.23
33.28
34.00
33.09
32.03
32.67
34.13
34.43
34.62
0.00

-1.69

42.52
45.91
45.55
51.26
49.11
55.30
55.82
57.56
57.46
94.43
53.63
52.70
0.01°

5.75

24.48
24.78
24.70
20.14
23.10
23.27
21.67
22.23
23.88
25.19
25.13
25.28
0.00

1.28

35.29
38.36
37.49
37.84
38.99
39.15
37.17
38.52
40.86
43.98
43.65
43.01
0.01

7.55

55.79
49.79
50.93
50.82
56.51
59.04
58.00
59.63
63.85
64.78
66.33
65.58
0.01°

9.59

33.56
32.69
32.36
31.56
32.28
36.15
40.18
40.19
39.05
37.62
38.93
40.96
0.01°

8.28

35.57
38.52
39.20
40.39
42.49
42.86
44.38
42.94
43.12
42.21
45.08
40.97
0.01°

5.46

60.50
60.50
53.56
60.61
54.50
48.81
54.06
48.09
50.23
59.27
57.12
56.32
0.00

-1.14

35.11
38.08
43.99
40.65
41.71
23.78
21.02
22.38
24.93
25.27
29.21
28.22
-0.02
-4.04

32.47
30.24
26.84
25.35
25.13
27.43
26.72
26.60
2511
28.49
28.56
28.27
0.00

-1.06
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TABLE 1d
S; index with employment

Bed Den Fra Ger Gre Ita Net Por Spa UK
1968 | 3324 3880 2508 4414 6397 2825 3309 7686 3534 3210
1970 | 34.27 4046 2573 4510 6018 2940 3398 7815 3543 3110
1972 | 3483 4010 2490 4266 5351 2847 3390 69.66 3662 27.82
1974 | 34.06 4179 2467 4395 5403 2816 3480 6999 3731 26.70
1976 |31.80 4094 2472 4386 56.67 2830 3804 6414 3721 2596
1978 | 31.63 4419 2393 4172 5914 30.08 4231 6378 26.72 25.68
1980 | 30.07 4595 2264 4132 61.03 3042 4449 6534 2630 2532
1982 |30.84 4506 2246 4258 6343 3093 4348 6642 2400 2384
1984 |31.89 46.7/5 2481 4346 64.62 3202 4508 7085 2543 2348
1986 | 3230 4765 2491 4652 6740 3350 4495 7574 27126 2247
1988 | 3193 4868 2529 4804 6827 3501 4476 7769 2768 2194
1990 3354 5711 2608 4907 7230 36.05 4306 8178 2865 2226
R -0.004° 001" 000 0004 001 001 002 000 -0.02 -0.02
t -2.99 1267 -0.18 2.68 573 1105 1007 109 -523 -17.89

30



TABLE 2a
Gjt index with production (EUROSTAT)

industry 1976 1989
4940 toys & sports goods 3813 2141
4380 carpets & other floor coverings 30.89 3816
4950 miscellaneous industries 30.14 3280
4190 bread & flour confectionary 29.18 18.06
4310 wool industry 29.03 3376
4270 brewing & malting 2893 3312
2550 manuf of paint 26.84 2537
4510 mass-produced footwear 2647 3854
4650 other wood manufactures 2642 3054
4910 jewellery 2585 40.98
3270 other machinery: specific industry 2582 3338
3710 measuring instruments 2516  29.65
3620 railway & tramway rolling stock 2452  35.66
4140 processing of fruit & vegetables 2358 16.46
4220 animal & poultry foods 2280 19.25
4240 spirit distilling & compounding 21.64 2245
4610 sawing & processing of wood 2111 1811
3150 boilermaking 20.86 26.66
4120 dlaughtering & preparing meat 20.83 25.09
3230 manuf of textile machinery 20.03 30.58
4620 semi-finished wood products 19.86 15.50
4230 other food products 1978 17.12
3130 secondary transform of metals 1947 23.73
4660 plaiting materias 1914 1212
2410 manuf of clay products 1895 20.85
4130 manuf of dairy products 18.13 1874
2480 manuf of ceramic goods 1797 2349
3260 manuf of transmission equipment 1791 1825
4630 carpentry & joinery components 17.43 7.98
4150 processing of fish & seafoods 1709 29.49
3220 manuf of tools 1708 26.75
2450 working of stone 1657 40.50
3280 manuf of other machinery 1648 14.09

TABLE 2acont/...
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TABLE 2a continued

Gjt index with production (EUROSTAT)

industry
4670
2420
3140
4160
4730
2230
2430
2570
3240
4720
4360
4810
4320
2470
3250
3110
4390
3160
2240
2510
4280
4370
2580
4710
3610
4110
3210
4530
4560
2210
4210
4830

wooden furniture
cement, lime & plaster

manuf of structural metals

grain milling

printing & allied industries
drawing & cold rolling

manuf of concrete for construction
manuf of pharmaceutical products
manuf food & chemical machinery
processing of paper & board
knitting industry

rubber products

cotton industry

manuf of glass & glassware

manuf of plant for mines
foundaries

miscellaneous textile industries
manuf of tools

processing of non-ferrous metals
manuf of basic industrial chemicals
manuf of soft drinks

textile finishing

manuf of soap & toilet preparations
pulp, paper & board

shipbuilding
vegetable & animal oils

manuf of agricultural machinery
ready made clothing

furs & fur goods

iron & steel

cocoa, chocolate & sugar confection
processing of plastics

1976
16.45
16.23
15.44
14.31
13.93
12.97
12.61
12.53
12.33
11.87
1141
11.06
10.51
10.09
9.34
8.94
8.82
841
8.23
811
7.82
7.64
7.40
6.99
6.82
6.63
6.56
6.36
5.28
5.15
4.95
4.79

1989
9.20
13.08
11.32
2511
28.28
9.28
3.56
14.34
18.98
1141
26.24
911
17.61
9.64
9.15
8.44
10.50
17.66
7.34
11.59
13.30
25.31
11.80
5.39
15.79
14.58
16.05
17.09
34.38
10.32
16.52
4.50
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TABLE 2b

Changesin Gi index with NACE production

industries with positive & significant growth 3 tvaue
4210  cocoa, chocolate & sugar 0.12 6.02
4370  textilefinishing 0.10 7.26
2450  working of stone 0.08 6.76
4530 ready made clothing 0.08 9.90
4360  knitting industry 0.07 14.18
4560  furs & fur goods 0.07 314
4110  vegetable & animal oils 0.07 531
3160  manuf of tools 0.05 11.27
4150  processing of fish & seafoods 0.05 271
2580  manuf soap & toilet preparations 0.05 6.55
4730  printing & alied industries 0.05 7.48
3610  shipbuilding 0.04 3.25
3210  manuf of agricultural machinery 0.04 3.30
3220  manuf of machine tools 0.04 10.40
4120  dslaughtering & preparing meats 0.04 5.65
4910 jewellery 0.03 6.75
4160  grain milling 0.03 6.90
3230  manuf of textile machinery 0.03 4.01
3240  manuf food & chemical machinery 0.03 3.34
4320  cotton industry 0.03 4.12
3270  other machinery:specific industry 0.03 8.91
4510  mass-produced footwear 0.03 8.10
4380  carpets & other floor coverings 0.02 6.77
2510  manuf basicindustrial chemicals 0.02 3.75
2570  manuf of pharmaceutical products 0.02 3.50
4130  manuf of dairy products 0.01 2.38
4310  wool industry 0.01 4.75
4650  other wood manufactures 0.01 2.96
3150  boilermaking 0.01 241
4270  brewing & malting 0.01 534
TABLE 2b cont/...
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TABLE 2b continued

Changesin Gi index with NACE production

industries with negative significant growth

2430
4630
4670
4140
4710
4190
4810
4620
3280
2420
4720
4220

manuf concrete for construction
carpentry & joinery components
wooden furniture

processing of fruit & vegetables
pulp, paper & board

bread & flour confectionary
rubber products

semi-finished wood products
manuf of other machinery
manuf of cement, lime & plaster
processing of paper & board
animal & poultry foods

industries with no significant change

2210
2230
2240
2410
2470
2480
2550
3110
3130
3140
3250
3260
3620
3710
4230
4240
4280
4390
4610
4660
4830
4940
4950

iron & steel

Drawing & cold rolling
processing of non ferrous metal
manuf of clay products

manuf of glass & glassware
manuf of ceramic goods

manuf of paint

foundaries

secondary transform of metals
manuf of structural metals
manuf plant for mines

manuf of transmission equipment
railway & tramway rolling stock
meausuring instruments

other food products

spirit distilling & compounding
manuf of soft drinks
miscellaneous textile industries
sawing & processing of wood
plaiting materials

processing of plastics

toys & sports

miscellaneous

-0.14
-0.08
-0.03
-0.03
-0.03
-0.03
-0.02
-0.02
-0.02
-0.01
-0.01
-0.01
3
0.02
-0.01
-0.01
0.00
0.00
0.01
0.01
0.01
0.01
-0.02
0.02
0.01
0.01
0.00
0.00
0.00
0.02
0.01
0.01
-0.02
0.02
-0.03
0.01

-5.22
-4.30
-3.36
-2.33
-3.53
-6.42
-2.68
-5.54
-2.81
-2.39
-2.21
-2.65
t value
0.88
-0.66
-0.99
0.37
0.07
1.89
1.49
1.17
1.49
-1.10
1.40
1.46
1.17
0.27
0.40
0.39
1.43
1.43
0.73
-1.82
1.43
-1.68
1.69




TABLE 3a

Gjt index with production at current prices (UNIDO)

industry 1968 1990
354 misc. petroleum & coal products 4374 2852
361 poettery, china, earthenware 2738 3849
385 professional & scientific equipment 2268 1797
314 tobacco 2200 26.21
353 petroleum refineries 19.24 11.70
311 food products 1752 18.39
372 non-ferrous metals 17.40 9.73
332 furniture 1648 13.73
342  printing & publishing 16.15 22.66
352 other chemicals 1463 10.58
331 wood products 13.72 12.70
355  rubber products 13.69 8.92
313 beverages 1318 12.35
356 plastic products 12.88 5.01
362 glass & products 1223 10.22
382 machinery, except electrical 1207 1340
371  iron & sted 11.84 1247
323 leather products 1160 36.73
383 machinery electric 1154 1142
384 transport equipment 1131 1217
324  footwear 1112 38.73
351 industrial chemicals 992 1380
321 textiles 9.68 22.39
369 other non-metallic mineral products 928 14.85
322 wearing apparel 6.78 21.64
341 paper & products 4.80 6.32
381 fabricated metal products 4.66 7.56
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TABLE 3a continued

Gjt index with production at current prices (UNIDO)

industrieswith positive & significant growth

322
321
323
324
369
381
361
342
351
384
314

wearing apparel

textiles

leather products

footwear

other non-metalic mineral products
fabricated metal products
pottery, china, earthenware
printing & publishing
industrial chemicals
transport equipment
tobacco

industries with negative significant growth

356
352
372
353
354
332
355
385

plastic products

other chemicals

non-ferrous metals

petroleum refineries

misc. petroleum & coal products
furniture

rubber products

professional & scientific equipment

industries with no significant change

311
313
331
341
362
371
382
383

food products
beverages

wood products
paper & products
glass & products
iron & steel
machinery
electrical machinery

3 tvalue
0.07 17.29
004 19.01
0.04 1174
0.04 7.58
0.03 8.99
0.03 241
0.02 8.93
002 1491
0.02 6.79
0.02 4.18
0.01 431

-0.05 -15.72
-0.03 -4.36
-0.02 -6.54
-0.02 -481
-002 -7.21
-001 -3.66
-001 -3.22
-0.01 -2.79
0.00 -0.30
0.00 0.48
000 -0.75
0.00 0.43
0.00 -057
0.00 0.12
0.00 0.91
0.00 -1.29
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TABLE 3b
Gjt index with production at constant prices (UNIDO)

industry 1968 1990
354 misc. petroleum & coal products 3399 3119
361 pottery, china, earthenware 3243 41.28
385 professiona & scientific equipment 2493 1891
314  tobacco 2260 2887
352 other chemicals 19.50 797
342  printing & publishing 1941 2299
323  leather products 1865 3353
324  footwear 1760 3321
311 food products 1651 17.30
355  rubber products 1589 12.09
322  wearing apparel 15.78  18.06
313  beverages 1528 12.33
382 machinery, except electrical 1424 1517
353  petroleum refineries 1395 16.93
321 textiles 13.10 21.99
362 glass & products 12.42 8.85
331 wood products 1229 11.01
369 other non-metallic mineral products  11.91 16.68
372  non-ferrous metals 1145 1349
383 machinery eectric 1114 1322
384  transport equipment 1065 12.88
371 iron & steel 1034 1284
341 paper & products 10.15 3.15
332 furniture 957 15.65
351 industrial chemicals 9.09 1327
356  plastic products 9.03 11.13
381 fabricated metal products 6.78 4.44

TABLE 3b cont/...
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TABLE 3b continued

Gjt index with production at constant prices (UNIDO)

industrieswith positive & significant growth

323
384
321
324
332
369
371
356
322
351
353
361
372
314
311
342
382

leather products

transport equipment
textiles

footwear

furniture

other non-metallic mineral products
iron & steel

plastic products

wearing apparel

industrial chemicals
petroleum refineries
pottery, china, earthenware
non-ferrous metals
tobacco

food products

printing & publishing
machinery

industries with negative significant growth

341
352
385
362
355
313

paper & products

other chemicals

professional & scientific equipment
glass & products

rubber products

beverages

industries with no significant change

383
381
331
354

electrical machinery

fabricated metal products

wood products

misc. petroleum & coal products

3 tvalue
0.03 13.28
0.03 5.86
0.03 17.46
0.03 11.63
0.02 7.19
0.02 7.99
0.02 6.90
0.02 2.97
0.02 450
0.01 4.88
0.01 3.17
001 2210
0.01 7.67
001 11.88
0.01 6.18
0.01 5.88
0.01 2.65
-0.06 -12.35
-0.05 -855
-001 -4.87
-0.01 -6.32
-001 -2.82
-0.01 -2.76

0.00 1.24

0.01 0.60
-0.01 -101

0.00 -1.24
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TABLE 4a

Dependent variable In Gi Ins
3 tvalue 3 tvalue
constant -4.86 -6.71 -2.86 -3.97
X1 0.38 3.69 0.22 2.20
X2 0.00 0.82 0.00 0.62
X3 0.90 3.37 0.56 2.10

industry dummies.

Drawing & cold rolling 0.88 4.00 0.68 3.10
processing of non ferrous metal 0.39 2.61 0.18 1.20
manuf of clay products 211 6.85 1.25 4.09
manuf of cement, lime & plaster 1.40 7.24 0.74 3.84
manuf concrete for construction 0.58 2.04 -0.24 -0.84
working of stone 2.49 7.81 1.62 5.12
manuf of glass & glassware 111 5.40 0.46 2.25
manuf of ceramic goods 1.87 7.90 1.22 5.20
manuf basic industrial chemicals 0.34 3.28 -0.18 -1.78
manuf of paint 1.85 8.34 1.13 511
manuf of pharmaceutical products 1.02 5.90 0.32 1.87
manuf soap & toilet preparations 0.56 3.32 -0.03 -0.18
foundries 1.05 4.40 0.44 1.84
secondary transform of metals 2.35 7.23 1.42 4.38
manuf of structural metals 1.31 4.60 0.49 1.73
boilermaking 2.08 8.10 1.27 4.99
manuf of tools 1.35 5.18 0.62 2.39
manuf of agricultural machinery 1.16 5.49 0.51 245
manuf of machine tools 210 7.61 1.24 4.53
manuf of textile machinery 2.01 9.13 1.21 5.54
manuf food & chemical machinery 1.53 6.10 0.84 3.36
manuf plant for mines 0.86 3.94 0.17 0.78
manuf of transmission equipment 1.62 7.33 0.92 4.17
other machinery: specific industry 221 8.96 1.42 5.79
manuf of other machinery 1.38 6.25 0.67 3.04
shipbuilding 1.05 6.49 0.45 2.81
rallway & tramway rolling stock 1.69 12.40 1.26 9.25
meausuring instruments 2.28 8.77 1.43 5.52
daughtering & preparing meats 1.60 6.57 0.95 3.94
processing of fruit & vegetables 1.35 5.99 0.67 2.98
processing of fish & seafoods 1.67 7.66 1.07 4.96
grain milling 1.70 5.93 1.04 3.65
bread & flour confectionary 1.86 7.73 1.23 5.12
TABLE 4acont/...

TABLE 4a continued



cocoa, chocolate & sugar
animal & poultry foods

other food products

brewing & malting

manuf of soft drinks

wool industry

cotton industry

knitting industry

textile finishing

carpets & other floor coverings
miscellaneous textile industries
mass-produced footwear

ready made clothing

furs & fur goods

sawing & processing of wood
semi-finished wood products
carpentry & joinery components
other wood manufactures
plaiting materials

wooden furniture

pulp, paper & board
processing of paper & board
printing & allied industries

rubber products

processing of plastics

jewellery

toys & sports

miscellaneous

time 1977

dummies 1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

Adjusted R squared

0.75
1.62
1.29
2.35
0.91
2.15
1.19
1.79
1.77
2.06
1.36
2.37
1.27
2.08
1.95
1.62
142
251
1.84
1.22
0.10
1.29
2.18
0.82
0.36
2.53
1.97
2.52
0.01
0.00
0.05
0.08
0.12
0.11
0.16
0.14
0.13
0.14
0.17
0.20
0.20
0.83

4.65
5.93
6.84
9.40
3.76
8.99
5.95
6.89
6.32
10.37
4.74
8.91
4.62
6.15
5.88
6.46
4.74
7.95
5.97
4.21
0.64
5.23
7.45
4.88
1.34
7.87
7.34
8.52
0.24
0.13
1.40
1.93
3.06
2.66
3.85
3.23
2.85
331
3.93
4.54
4.28

0.17
0.93
0.64
1.46
0.15
1.43
0.48
1.00
111
1.80
0.50
1.56
051
1.15
1.09
0.98
0.63
1.63
1.03
0.34
-0.43
0.50
1.25
0.21
-0.30
2.10
117
1.65
0.02
0.01
0.07
0.09
0.13
0.12
0.17
0.14
0.14
0.15
0.18
0.21
0.22
0.83

1.07
3.42
3.43
5.88
0.60
6.02
2.38
3.88
3.97
9.13
1.75
591
1.85
3.43
3.29
3.94
212
5.20
3.37
1.16
-2.65
2.03
4.30
1.28
-1.12
6.57
4.38
5.63
0.43
0.35
1.83
2.22
3.18
2.98
3.97
3.24
3.08
3.42
4.12
4.90
4.73
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