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ABSTRACT

Quantifying a Dangerous Obsession? Competitiveness and Export
Performance in an OECD Panel of Industries™

This paper analyses the impact of cost competitiveness and technology on
export performance using a very rich panel dataset ot 12 manufacturing
industries in 14 OECD countries tor the period between 1970 and 1992
Consistent with standard models, we find that changes in relative unit labour
costs are a robust determinant of changes in export market shares. In the long
run a 10% increase in relative unit labour costs leads to a fall ot between 2%
and 3% of export market share, Despite this, the trends in national export
pertormance cannot be tully explained by relative costs. This points to the
importance ot non-price factors, and extending the model to allow tor
technology effects (including R&D and patents) on quality provides some
evidence tor the impostance ot higher relative investment rates. Allowing tor
heterogeneity in the effect of relative costs in different industries, different
countries and different time peniods suggests that labour cost changes are
less important in high technology industries, in periods of high demand and in
countries within the European Monetary System.
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NON-TECHNICAL SUMMARY

Faul Krugman's denunciation of national competitiveness as a ‘dangerous
obsession’ should not blur the importance for many aspects of economic
policy ot correclly appraising the impact ot relative costs on export
periormance. Claims that EU members must abandon the option of
competitive devaluations rest on labour costs having poweriul effects. Others
have claimed that frade performance depends increasingly on technological
capabiliies and have concluded that labour costs are of diminishing
significance.

This paper aims to clarify the imporiance of labour cost competitiveness on the
export performance of 14 OECD countries over the period since 1870. The
STAN data set, compiled by the OECD, allows the construction of industry-
level series for relative unit labour costs (RULC). These show quite strongly-
divergent trends across countries for a particular industry, and across
industries tor a particular country. Various indicators ot technological
improvement can also be assembled, including the intensity of spending on
research and development, the degree of patenting and the growth rate of the
capital stock. The paper tries to clarify how important RULC has been in
shaping trends 1n export market shares (XMS), whether the importance of
RULG varies across industnies and countries and time, whether technological
indicators are robustly correlated with export performance, and whether labour
costs and technological tactors adequately account tor XMS or whether there
are further unmeasured aspecis of competitive advantage that distinguish
countries.

Our results show that relative unit labour costs have a strong and robustly-
significant effect on export market shares, implying that a 10% improvement in
labour cost competitiveness increases XMS by nearly 3%. Initially the impact
is perverse, confirming the well-known J-curve effect of devaluation, and the
tull impact ot relative cost changes is not felt for six years. A striking result is
that country trends in export periormance are stronger once the effect of
RULC is taken into account. For example, Germany's ability to maintain export
market shares is more impressive when account is taken of generally adverse
trends in its relative costs. We also show that the vanious factors which
contribute to RULC ~ wages, labour productivity and the exchange rate — all
have similar long-run effects on XMS which means that it is appropriate to
combine them together into a single index.




While these results confirm that labour costs are important to export
performance, they do not imply that only labour costs matter. Our attempts to
confirm the importance of measurable technological vaniables were partially
successful. While we could not detect consistent effects for R&D spending or
patenting activity on export shares, a relatively high level ot investment by a
country in a particular industry was correlated with improving export
performance. Nevertheless, our indicators ot RULC and of relative investment
levels together do not exhaustively account for a country's export trends and
human capital suggests itself as the most likely candidate to finally eliminate
the ‘country dummies’ and provide a relatively compiete explanation ot export
performance.

Our results showed that the impact of cost competiveness varies considerably
between industries, and with the exception of the electrical machinery industry,
which had high R&D and high cost elasticity, greater cost sensitivity tends to
characterize low-tech industries. We also tound that exports were more cost
sensitive in recessions, but the suggestion that cost sensitivity was diminishing
over time as technology or quality tactors become more imporiant was not
robusily supported.

Countries differed considerably in the cost sensitivity of their exports, with the
least sensitive being the ‘core’ European Union countries most likely to join
Germany in the EMU. Indeed. the lack of responsiveness to costs of Dutch or
French expors may help explain their enthusiasm for EMU as compared to
the UK or Sweden, where exports are much more cost sensitive and thus the
potential loss from forswearing devaluation greater.



"Competstiveness s a meanmngless word when applied to national economues. And the

obsession with competitiveness is both wrong and dangerous.” P, Knigman (1994, p.4d)

1. Imtroduction

The impact of cost competiiveness on trade flows arises i many contemporary
discussions of economic policy. Despite the concern of policy-makers, there are few
disaggregated studies of the impact of competitiveness on trade across a range of
countries. This paper attempts to fill this quantitative gap by using & newly constructed
panel of industnies across 14 OECD countries over a period of more than twenty years. It
seeks to evaluate the exient to which cost competitiveness can explan the cross country
trends 1n export market shares and how uts umportance varies across different mdustries,
time periods and the business cycie. In parucular the role of technology 15 given an
explicit treatment.

The relationship between competitiveness and trade flows impinges on the three
spheres of labour market, industrial and exchange rate policy. For example, in the debate
about future exchange rate arrangements 1 Europe, proponents of EMU often justify the
abandonment of the exchange rate as an nstrument on the grounds that 1t 15 useless:
changes 1 cost compeutiveness associated with nominal exchange rate changes have little
rmpact on trade flows {e.g. Buuter 1955}, Other proponents make quite the opposite claim.
For them, the exchange rate is dangerously effective, making compettive devaluations
tempting and threatenmg the Single Market programme of the European Union (e.g.
Eichengreen and Ghirom 1995). Clearly, empirical clarification of these matters is crecial.

To date, there 15 little robust industry-level evidence available regarding the
sensitivity of trade to changes m the nominal exchange rate, how changes m wages (or
non-wage iabour costs) affect the economy’s ability to compete 1n mntemational markets,
ot how lechnoiogy policy such 2s mvestment mcentives or subsidies to research and
deveiopment activities affect exports. In this paper, evidence 1s provided on the average
effects of changes in labour costs, the exchange raie and in technology ndicators on
export market performance. We can identify which type of policy 15 Hikely to have large

effects m the longer run and we can clarify the ume profile of the effects on export
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market share of changes n vanables which policy makers may seek to nfluence.
Standard economic theory assumes that changes in relative costs (as a result of
changes in domestic labour costs or 1 exchange rates) are passed through 1mto relative
export prices which in turn bave significant effects on trade volumes, at ieast n the short
to medium run. Such mechamsms have found broad empirical support {see Goldstetn and
Khan 1685). However two streams i the literature have questioned this approach and the
refiability of the empinical results which have generally referred 1o quite aggregated data.
On the one hand the strategic behaviour of competing firms has been used to explain why
relative cost changes for internationally traded goods may be absorbed in fluctuations of
profits rather than price changes'. A second strand in the literature suggests that quality
and other non-price factors are playing an increasmngly mmportant role i manufactunng in
the OECD economies. If this is correct, measures of labour productivity may be
mncreasingly unreliable, rendenng indicators of cost competitiveness, derived from such
productivity data, less meanmgful in explaming trade performance. Such measurement
problems could. for example, help to resolve the apparent discrepancy between poor
German productiviiy trends m the 1980s and success tn export markets (Carlin 1996}, The
possibility of serious measurement error in the productivity serics suggests that technology
tndicators such as investment i fixed capital, patents or R&D expenditures may have a
direct mfluence on trade flows. One mterpretation of therr significance m explusmng trade
would be that they are correlated with vnmeasured aspects of quality (Fagerberg 1988).
An important preliminary question which must be asked of this study 1s: ‘Who
cares'? Paul Krugman (see the quote above) has fiercely attacked the vse of the
competition between firms as an appropriate analogy to use in the analysis of the
performance and pelicy of natons. Krugman s clearly right that a narrow use of the
analogy nisks ignonng the gamns from trade and tempis policy makers 10 see prolectionism
as an attractive policy instrument. Undoubtedly, prodguctivity growth is the fundamental
factor behind the evoiution of & nation's fiving standards. But as Kmgman himself
convedes, there are tegitimate reasons for governments {0 be concerned with the
determinants of trends m competitiveness. The evolution of living standards i an open
economy 15 constramed not only by domestic productsvity growth but aiso by the need to
generate sufficient export growth to pay for growing mmports. [ export performance is

poor ther generating the necessary ncrease 1n exporis would require progressive real




depreciation of the exchange rate. The impact of this on living standards depends on the
openness of the economy to trade and on the sensitivity of trade flows to cost
competitiveness.  If trade 1s imporzant and trade flows are msensitive then the terms of
trade costs of mamntaining adequate export growth could slice off a substantial part of
productivity growth, The evolution of real wages in turmn affects the sustanable fevel of
unemployment: if trade flows are unresponsive to changes 1n real wages, then necessary
adjustments 1n real wages to rectify trade 1mbalances may require large mcreases in
unemployment to hold down resultant wage pressure (Carlin and Soskice 1990). The
belief that Europe 15 “unable 1o afford’ us achieved level of welfare and social insurance
presumes that non-wage supplements make European labour costs too high and thus
undermine the ability to compete for overseas and domestic markets.

The structure of this paper 15 as follows. Section 2 describes the data and outlines
how cost compettiveness has varred across mndustries, across countries and over time.
Seciion 3 sets out the econometnic modelling strategy and Section 4 presents the mam
resuits. Sectron 5 explores the robustness of the basic model by pursting a mumber of

vaniants and extensions. Finally Section 6 offers some concluding remarks.

2. Data Description

2.1 The STAN daraser

The primary data set used is known as STAN (OECD, 1995) which has been recently
released by the OECD. It is the most comprehensive source of internationally comparable
data on the vanables of interest at the mdustry level over an extended peniod. Its
usefulness derives from the following features (for more details see Appendix 1)

(i) The availability of consistent income, empioyment, reaf oulput and trade data
allows for the construction of relattve unit labour costs (RULC) by industry, and for the
decomposition of RULC into 115 component parts {exchange rate trends, wage trends and
productivily trends). This permits an investigation of the potentially differenttal impact on
trade of reiative movements 1n wages, 1n labour productivity and in the exchange rate.

(ii) The time sertes dimension of the data allows a systematic analysis of the time
path of responses of trade to cost changes. Recent discussion of the umportance of
hysteresis effects suggests that this may be very mmportant and {hat estimates based on

short-run effects could be quite musleading. Tt is also possible to test whether the impact



of cost changes on exports changes over the business cycle or structurally over time®,
The data runs from 1970 to the early 1590s (the fast year with comprehensive data 15
1992). Given the lags mvolved, the sample that 1s used for the econometnic analysis m
effect covers the penod 1976-92 .

{iiiy STAN allows the construction of an ndicator of investment ievels, and
comparable data is avatlable for R&D spending and for patenting.  'We are interested in
whether such vanables robustly add to the explanation of how export shares evoive once
cost competitiveness is included.

(iv} The disaggregated nature of the data set allows companson of the rote of cost
competitiveness across mdustries. It 1s likely that the sensitivity of market shares to a
change 1n relative costs 15 systematically related to characteristics of the mdustry, such as
the price elasticity of demand. Although STAN provides data for 48 subcategories of
manufactunng (see Appendix 1), the analysis m this paper is manly confined to the
twelve major divisions of manufacturing. Table [ below shows the indusiry contributions
to total manufacturing expons for the USA, Japan and Germany. Four mdestries -
chemucais, non-electrical machinery, etecirical machinery and transport equipment -
account for at least two thirds of manufactured exports of these countnias. It is not
possible to satisfactorily disaggregate these four most donmunant exporing sectors, cither
because of lack of data {in parttcular for reat output 1n the machinery sectors) or because
of extremety large and erratic fluctuations {for some sub-categores of chemicals and
sransport equipment). Thus the potential benefits from greater disaggregation for the
analysis of exports s rather limuited®. Some experiments with greater disaggregation are
presented in the results section.

{v) The cross-country dimenston allows exploration of systematic vartation in the
importance of cost-compettiveness. It is often suggested, for example, that the UK
‘competes on price’ and Germany on ‘quality’ STAN includes 20 countries but, as

expiamed in Appendix 1, six countnes had to be discarded becavse of gaps 1n the dawm.

2.2 Export marker shares and cost compeittiveness
This paper analyses export market shares (XMS), where XMS for & particular industry 1s
calculated by revaluing each couniry’s exports into current dollars and then dividing 1t by

the dollar sum of the mdustry’s exports from the 14 countries. XMS is defined in relation




just to the exports of the 14 countsies concemned. Although these account for zround 90%
of OECD exports, such market shate caleuiattons take no account of expons from non-
QECD countries which have been growing strongly in some categonies. But the explicit
object of the exercise 15 10 mvestigate the comparative export performance of the group of
countries for which we have appropriate data. . The mclusion of exports from the South {or
even omiited OECD countries) would complicate interpretation of the results.

Table 2 presents trends in XMS for total manefactunng. Japan (and to a much
lesser extent Itaty) achieved substanual increases in market share; Germany's share was
high and rather stable (recovering in the later 1980s much of the earlier losses); France
and the USA together with a number of smaller European countnies also roughly
mantaned markes shares but those of e UK, Australia, Norway and Sweden fell
substantiatly.

Competitiveness has traditionally been measured by export prices or by unait fasour
costs. Since there s no data in STAN for export volumes and thus no export price senes,
our focus 15 on RULC (relative uni labour costs). Unit labous costs (ULC) for the 1-th
mdustry, j-th country can be defined thus

ULC, = (WYEMe.Q /Ny,
wihere W is employee compensation (inciuding non-wage labour costs) 1 nauonal
currency, E is the number of employees, € is the doliar exchange rate {nauonal currency
per doliar), Q 15 the volume of output (value added at constant prices), and N is
employment (includiag the self-employed). Thus unii Iabour cost depends on wages per
worker, Iabour productivity and the exchange rate. RULC; 1s then calculated by dividing
ULC, by a weighted average of the umt labour costs for all the countnies m the sampie.
We have used XMS;; mn 1980 as the werghting factor (see Appendix 1 for a further
description of the sources and construction of the series used).

It 1s smporant to emphasise that RULC is constructed from indices of doilar wage
costs per umt of output which allows estimates only of changes in RULC, not of levels.
The latter would requure estimates of real output in a common currency. As 1s well
known exchange rates are an unrefiable basis from which 1o caleulatle real productivity
levels {Oultor, 1994). It 1s possible to use the OECD's estnmate of PPP exchange rates to
estimate RULC in level terms (as 1n Golub 1994), However, PPPs calculated for GDP as

a whole do not murror very closely PPPs for individual manufacturing sectors (Van Ark



1996) and in this paper we focus on changes 1n RULC based on datz for real output
growth within a coentry. This has a methodological implication: comtegration-style
analysis based on levels information 1s rather hazardous®.

It has been conventronal to analyse changes 1n RULC without distinguishing
belween iis component parts - wages per head in the national currency, the exchange rate
and labour productivity. Implicitly they are all treated as having equal effects. A 10%
slower nse i money wages, a 10% depreciation m the exchange rate or 3 10% faster
merease ia labour productivity ail have an identical impact on measured RULC. That they
all have equal effects on trade performance 15 just a hypothesis however. Qur method of
constructing RULC allows us to disaggregate changes in RULC into changes in relative
money wages i nat:onal curmmencies, changes in relative productivity, and changes 1n the
relative exchange rate,

Table 3 presents twends for RULC for total manufacturing in each country and
shows targe swings 1 cost competitiveness that are familiar from the IMF's estimates (e.g.
Golub, 1994). Two paus of countries showed strong trend increases m RULC. Germany
and Japan on the one hand and the UK and Norway on the other. As table 4 shows,
Germany and Japan had appreciating nonumnal exchange rates over the pertod whilst mn
Norway and the UK the exchange rate depreciated (but nsufficiently 1o counterbalance
faster than average labour cost increases). In Beigium, the decline m relanve costs
(RULC) was fastest, followed by Australia, the US and Canada and Sweden.

The trends in productivity growth (table 4) show Japan as standing owt iess than 1s
often 1magined - Belgium ranks as the productivity growth leader over the period from
1970 to 1992. The UK productivity ‘muracle’ of the 1980s was sufficient to put Britain in
Sth place out of fourteen m the productivity growth rankings. Measured labour
productivity growth m German manufactuiing was no higher than that m the USA®.

‘Wage moderation 1 Japan, Germany and the Netherlands was reflected in appreciating

cumencies, whilst the converse applied in Italy and the UK.

2.3 Technotogy variables: investment, R&D and patents
Investment shares, defined as the ratio of gross domestic fixed capital formation to value
added, can be calculated from STAN. In attempting 1o explain changes m XMS it 1s the

investment share refative to the mdustry average for the year i question (RELINVSH)




which 15 reievant and this series has been construcied agum usmg XMS m 1980 as
weights.

The OECD’s ANBERD data set provides data or R&D cxperditure for twelve
countries and a Himited nomber of industries. The indicator of R&D effort used is the ratio
of R&D spending to current price vaiue added; agun the ratio to the mdusiry average is
used in the regressions (RELRDSH). Data ts also available for the 1980s on the level of
patenting within the USA by nation of origm and this allows the construcuon, fora
number of industries, of the patent ‘intensity’ {the rauo of patents to doilar value added).
Relauve patent mtensity (RELPATSH) is the rano of the natrona figure to the industry
average.

Table 4 provides figures for manufactuning m each country for the average
investment, and R&D shares for the whole pertod together with relaied ¢ata on
productivity, wage and exchange rate trends (patent data 15 not available for the whole of
manufacturing). The low levels of invesunent mn the UK and USA are well known, but
the similarly low rate in Germany 1s more sirprising. R&D expenditure 15 particularly

high 1n the USA and fow 1n Italy.

2.4 Industry and couwniry diversity

The advantage of disaggregated datat 1$ that it enables the diversuty of industry
performance within countries to be exploited. To illustrate this, wables 5 and 6 show key
data for the three biggest exporung countries and for two major exporting mdustries.

‘The data for Germany {table 3a) vnderline the breadth of that cconomy's presence
in world manufacturing exports. ia sharp contrast with Japan (table 5b) . where exposts are
concentrated in the machinery industries. Both German and US experts {table 5¢) have
been under pressure i the machinery sectors where Japan has challenged, but Germany
has maintained share 1n transpost equipment. In all three countnies there 18 considerable
vamability m trends in RULC across mdustries implying changes in comparative advaniage
over ime. To take an extreme case, the USA’s trend in cost compeltiveness improved
strongly m textiles yel deterorated sharply in clectrical engincering, Since relative wage
trends and relative exchange rate trends vary rather fttie across industries o the same
country, the masn explanation must be substanual differences in relative producuvity

growth, Such differences are shown m the final column. Investment rates are rather



consistently low n Germany and the USA and high in Japan, but R&D effort appears
from this data to be much more vanable across industrics. Patent shares were high but
generally declining i the USA {especially i engineenng), close 1o the mean m Germany
(but declining over time especiatly m textiles, instrumenis and elecineal machinery), whilst
n Japun, patent ntensity moved strongly upward across the range of industries leaving
Japan with rerauvely high levels.

Table 6 presents datz on the same set of variables for the complete set of countries
1t two of the biggest trading industries (chemucals mn table 6a and non-elecirical machinery
(which mcludes computers) mn table 6b). These tables show that the smaller countries can
have 1 strorg presence m particular sectors (Dutch strength in chemicats being the most
spectacular example) and can show big gamns (Finland) or iosses {Australia) m market
shares. There are really guite large differences 1n trends 1n RULC across countries at the
mndustry level. For exampie, there 1s a difference of over 3% per year m the change m
RULC in non-glectncal machinery between the USA and Germany which, unlike the
refative productivity trends, 1s not distorted by diverging trends m hours of work.
Investment shares vary by a factor of two comparing countries at the dustry level and
R&D shares by even more. There are big differences m measured labour producuvity
trends (for example a 5% per year differential between Germany and Japan 1n non-
electricat machinery).

To conclude the descrptive section, we see considerable heterogeneity in
competitiveness and export performance between the industries of a given country both at
a point of time and over tme. The econometnie implementation will explott this variability

to identify the effects of costs on exports.

3. Econometric modelling strategy

in order to motivate the empincal work it is necessary to spell out more explicitly an
econometrnic model. Under mark-up pricing an mcrease 1in margmal costs s directly
transiated into an mcrease m price. In a more general mode! of imperfect compeution,
increases i domestic relative costs cause both a decline in market share and a decrease m
profitability, The absence of reliable export price data means that 1t is impossible to
separately identify the effects of changes of costs on mark-ups and the effects of price on

consumer demand. Appendix 2 sets out a simple model of Cournot competition 1n export
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markets which generates a relationship between a country’s export market share and
relative costs. This captures poth of these effects and aiso predicts thai the degree to
which market share falls as refative costs nse will depend on stmecturs aspeets of the
particular industry,

Drawing upon simple models of imperfect competition, a natural emparical

specificanon of the reintionship between expert market shares and RULC is:

log(XMS)=Y @ Jog(RULC), ,+v, m

We have assumed that the pnimary factor that affects different relauve marginal costs
across countries is different unit fabour costs. This scems ptausible as labour 15 a relauvely
immobile factor whose price will differ systematically across countries.

The clasticsty of export market share with respect to RULC is an unfamiliar
measure and its relationship to ordinary export price elasticities needs some explanat:on.
If there 15 complete ‘pass through’ of relative cost changes nto relative export price
changes then the market share elasticity 15 just export price elasticity plus one {as the
change 1n the dollar value of exports equais the change in volume less the fall in aollar
prices). If there 15 incomplete pass through, so that part of the relative cost change 18
absorbed by the widemng or sarrowing of profit margins, then the mmplied price elasticity
of demand 1s rather larger. Estumates reported by Goldstein and Khan (1983} suggest that
perhaps half of labour cost changes are refiected in profits and possibly a sumilar par of
exchange rate changes (though the literature suggests variation over coustnies, sectors and
ume - see Menon 1995, Knetter 1993}, I one haif of refative cost changes is reflected in
relative price movements, an XMS elasticity of -0.2 implies that the price efasticity of
gemand is -1.5 {and as such lies towards the lower end of Goldstein and Khan's 1985
consensus estimate). Of course if profitability shifts i the opposste direction from RULC
{which STAN duta for the wage share confirms®) then the iterpretation of such price
clasticities becomes cloudier, for changes m profitability can affect export performance
through mfluencing marketing, R&D and investment effort.  Our estimates of XMS
clasnesiies reflect both the gemune rmpact of relauve price changes and the mpact on

export volume of such profitabiiity effects.



It is 15 highly undikely m the presence of delivery lags and long adjustment times
petween a change 1n costs, a change In price and then a change 1 consumer behaviour
that there will be an wnmediaie reaction of market share to a change i costs. For this
reason a distributed lag on RULC is allowed. A prion, one would expect that an
appreciatson of the exchange rate will produce, at least in the first inslance, a ‘perverse’
mcrease m the value of exports due to the short term fixity of contracts m national
currency. This 1s the well known 'J-curve’ effect. Consequently our baseline specifications
allow for a fifth order distrubuted lag in the effects of relative costs on export market
share {L=5Y.

There are many determmanis of export market shares other than RULC which, if
correiated with RULC wili bias the coefficients. I these are relativeiy fixed over ume
then estmating n first differences will sweep out these correiated fixed effects and so
give unbiased estimates of the effect of RULC. Despiie this fairly generai method it may
be that some couninies are still able to hold on to market shares despiie a deteriorating
RULC. To examne whether this 1s the case we incisded o full set of country dummies
the first differences regression and tested for thetr joint significance at every stage. In
other words we atiow for country specific trends i the change in export markel share
even after conditioning on the change m measured relative umt costs. Augmenting

equation (1) to allow for these trends gives the followng specification

Alog(XMS,)=3 " &, Alog(RULC), ,+Y . B.CTY #u, 2

The presence of country trends 1s probiematic as it 1s impossible for a country’s
share of the export market 1n an industry to grow forever. The country dummies are
effectsvely picking up some modei nusspecificatton (such as unobserved vanables) which
we atterapt to remedy in vanous ways. First, different proxies for technotogy are included
(patents, R&D and nvestment). Secondly, the paper examunes differeace in ihe effects of
relative cosls across industries, countries and years. Finally, a battery of tesis of dynamie
musspecification are applied.

The first differencec version of eguation (2} 1s estimated in three ways: (i) we poot



across all countries and industries to examine the average effect, (i) we disaggregate by
dustry and estunate the equaton separatety for each sector, and {iif) we disaggregate by
country and estumate the equation separately for each country. Due to degrees of freedom
{there are only zbout 18 ume senes observations afier accounting for dyramics) the fully
disaggrepated model (by industry and country} was not sitempted. Even if the onginal
error ternz in (1) 15 serally uncorrelated (after taking out individuai fixed effects and
country trends) first differencing will induce astocorrelation in equatton (2). In ail of the
econometne results reporied the standard errors are robust to arbitrary autocorrelation and
heteroscedastieity of unknown form {see White, 1980).% The estimation techmque 1s
OLs’

4. Results

4.1 The base-line equation: relative costs

Tabie 7 shows the results of implementing equation (2) for the pooled sampie. Industries
are weighted by their share in wortld exports to ensure that due influence 15 given 1o the
mcustries which table 1 showed are most important s world trade. Columi (1) contuns
only the couniry durmmmes {there 15 no constant) which unsurprisingly are jointy
stgnificant. They reveal substantial trends. Market shares rose, on average across the
industries, by more than 0.3% per year i Cunuda, Japan and Finland and fell by more
than 0.5%% per year in Australia, Denmark, Nerway and Sweden. Only the last twe
countries have individually sigailicant coefficients, however, which serves to underline the
variability across industries 1 export market share performance of individual countries, as
iHlustrated by the trends 1n tabie 5.

Coiumn (2) mcludes z fifth order distributed Ing in RULC. The relative unit labour
cost terms are jointly highly significant and yield a highly significant long-run elasticity of
-0.266. The estrmate of the etasucity of XMS with respect to RULC is not dependent on
the exact degree of disaggregation used in the basic sample or on the use of weights 1n the
regressson. Esumating equation {2) with a higher degree of disaggregation using 29
mndustries (the ‘Large Pool” -see Appendix 1) yielded a long-run coefficient of -0.264,
practically identical to our preferred level of disaggregatton. Estimating the baseline
equation on the ongsal pool without weights gave a fong-run coefficient on RULC of

-0.276. The same 15 not true when the data 15 aggregated to manufacturing as a whole. In
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the macro equation, the long-run slastcily between trade and RULC is only -0.03 and
mstgnificantly different from zero. Moreover, the initial perverse effects are farger than m
the pooted regression, as would be expected if export success brought real appreciation.
The contrast is very ciear between these results and those for the disaggregaied data (in
the pooted sample), where the exogenenty of the exchange rate 18 more plansible. This
may help 1o expian why studies which use aggregale data can only find very small
elasticities {e.g. Fagerberg (1988) and Amendoia et al. {1993)).

The dynamics of adjustment, shown 1n table 7 by the coefficieats on successive
fags on RULC, are brought out m the impuise response function shown n figure 1. The
immediate effect of RULC is perverse. i that a decline in competitiveness brings
immediate improvemen: in XMS. This 15 most plansibly iterpreted as the well known J-
curve effect often ascribed to long-run contracts bemng fuifilled at predetermmed domestic
prices after exchange rate movements. The protracied nature of the response 1s nofable;
there are stilt significant effects of RULC afier five years. If the perverse mmpact effect is
dropped by omutting the contemporaneouns change 1n RULC, the estimate of the long-run
elasticsty approximalely doubles."

A striking result from column (2) s that the country dumumes as a whole are more
significant once the change fn cost compettiveness (RULC) 15 meluded. I the change m
RULC really expluned ail the systematic varation 1 the change in export market share
then the country dumries would shrink to wrrelevance. Their continued significance
testifies 1o important trends 1 market shares which cannot be explamned purely 1n terms of
RULC. For some countries XMS3S performance looks distinctly more impressive, and
others’ less so, when set aganst the trend 1n cost competitiveness than when viewed in
1sofanon, Thus Germany's dummy ircreases in size comparing column (2} with coiumn
(1) 1n table 7 and becomes significant, whilst XMS trends in the UJSA, Canada and
Denmark weaken. The dummy for Jupan becomes slightiy larger but remains
insignificant.

The substantial size of several of these country dummues underdines how cost
compettiveness 1s far from explamung all the trends in XMS. Indeed they strongly suggest
that, at the macroeconomic level, the trend in RULC is endogenous.  As pointed out by
Kaidor {1978 p. 104), those countries with powerful underiying upward trends @ XMS

will expenence reat exchange rate appreciabion, via the influence of the current account,
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whilst countries with feeble export performance will have depreciating currencies,
Companisor of Sweden and Germany illustrate this pomt. Table 7 shows that Germany has
strong export performance, relative to us trend in RULC, and Sweden a weak export trend,
whilst table 3 shows the upward trend in RULC in Germany and downward trend 1n

Sweden.!!

4.2 The components of cost competitiveness

It was noted m section two that the elements of RULC need not have the same mpact.
Earlier work (explicitly in the case of Bank of England 1982) has generally presumed thit
the impact of changes 1n RULC on exports 1s the same whether these changes onginale 1n
retative wages, 1n labonr producuvity or the exchange rate. Table § estimates the expors
market share equatton with RULC decomposed inte relative wages, relative productivity
and exchange rates. All three sets of vanables 1ake thesr expected sigas i the long-run
(the exchange rate ts defined so that an increase n is value represents a depreciation) and
are wll joumly significant and sigaificantdy different from zero. The long-run effects are
approxsmnatety equal and Waid tests confirm that one cannot retect the hypothesis that the
fong-run effects are equal at conventional levels of sigaificance (7¥3) = .50 compared 1o
a critical value at the 5% significance level of 7.8).

Although the long-run coefficients are very smilar, there are mayjor differences 1n
the pattern of coefficients over ime. A Walid test of the restricion that afl the coefficients
of the exchange raie terms are eqgual to those of the umi labour cost terms 15 ¥?(6)=233,
which easily rejects the restriction at conventional levels (ertical value = 12.8). The mamn
difference lies m the exisience of the "perverse’ impact coefficient of the refatsve exchange
rite vanable due to the ‘I'- enrve effect (noted earlier} and the absence of any ‘perverse’
dynarnics for the preducuvity terms (in RULC). An increase 1n relative productivity has
the expected positive sign even n the first year and in subsequent years™ These results
sugpest that whilst RULC is an approprinte vanable for analysis of long-rus determinants
of exports, 1n short-run analysis, the exchange rade, m partcular, should be distingmished
from the other components of RULC.

The fact that RULC hay an mnportant effect on export market shares confounds one
possible reason for ‘devajuation pessimism': trade 1s not insensitive 1o cost changes. The

deeper problem, however, 1s that wages will come under upwards pressure from a
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devaluation and this has not been explicitly modelled. The issue 1s whether nomiaal
wages afways nise 1o fully offset the fall in purchasing power, and if so, how long the
process takes. A full model of wage determination 1s outside the scope of this paper and
difficult to set up with the data available. Nevertheless some simpie aggregate modeis of
wage determuiration were esumated by regressing the growth m wages againss distributed
lags of exchange rate changes. Even in the most basie model, the full effects of &
devaluation take 6 years to pass on. When (highly significont) country dummues and year
dummies are mcluded the full effect 1s not passed on even over this long ume period™
This :mplies that the effects of nominat depreciztions may have sustamed effects on
compettiveness. The caveat regarding the the data constramis should be born 1 mund,
however.

4.3 Technology effects

In much of the literature on cross country export determnation, authors have stressed the
importance of quality differentsals ansing from different technological capabilities across
countries. The view 33 luken that RULC is far jess imporant than technology factors. To
pursue this guestion. three mensures of technology are used: research and development
expenditure, patening activity and investment 1n fixed capitai as a proxy for embodied
technological change. This may be thought of as reflecting successive stages 1n the eyele
of research, innovation and implementauon of new technolomes.

Those who argue for the importance of quality differentials usually test ther
hypotheses by entening some proxy for technology mto an expert equation alongside the
refauve cost terms.  To the extent that technology improves measured productivily 1l will
affect RULC directly and it would seem, thercfore, that the mfiuence of technology
vanables has aiready been meluded. Nevertheless there may also be some industry or
couniry-specific factor that 1s net reflecied in the mdustry Jevel price deflators and
therefore in measured productivily. For example, bigher prices 1n, say, the German
machinery mdustry could reflect supenior design and reliability. When value added is
deflated by these higher prices (in the RULC formulation) Germany appears less
productive than other countries whereas in reality consumer willingness to pay is enhanced
by high product quality. Technology varables are therefore added 10 the baseline mode! as
corrections for measurement error In the {non-quality adjusted) price deflator™  Sinee

conlemporaneous effects of technology variables are highly unlikely they are entered as
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lags -1 to +-6.2

The last rows of table 8 report the resuits of adding lags 1 the relatve R&D
mtensity of different mdustries (RELRDSH) to the basic model. In this, and other
vanants, the R&D term was wrongly ssgned and insignificant. Even allowing for a much
longer tag suucture on R&D (aflowing R&D expenditures from up to 12 years previously
1o emier the equation) did not shift the results. The [ailure of the R&D vanable may be
because what matters for product gsality 15 ot the inputs to mnovatron, but whether past
research 15 successful. Measures of innovative output such as patents have been suggested
as supenior and have been found quite frequently significant al the industry level in eartier
work (e.g. Greenhalgh et al. 1994, Amable and Verspagen 1995), Table 8 also shows the
effect of adding lagged relative patent intensity to the baseline model. The patents are
those granted in the U.S. in order to ensure a common basis for eross-country
compansons. Although the coefficient 15 in this case posilive, 1 15 not significant at
conventional levels.”™ Experiments with different functional forms of these mnovation
vanables failed to change these resules.

A variznt of the technology argument is that 1t 15 embodied technological change in
new capital goods which will have the greatest effect on product quatity. In the spuit of
the endogenous growth literature investment 1ntensily 1s a proxy for embodied
technofogical change. When lagged RELINVSH was added to the paseline model
sncluding RULC (table 9), the coefficient in the pooled regression was posttive and
statisticalty significant. Unlike Delong and Summers (1991) i was not possible to
disaggregate invesiment further wnto equpment and other forms, but the results are
steongly suggestive of the unportance of higher mvestment rates mamproving
competitiveness.”

We conclude that policies to foster higher spending on R&D or greater paientng
activity are, by themselves, unlikely to have much effect or trade performance aver and
above their effeet on measured relative unit labour costs. Despite the smportance of
snvestment, 1t rematned the case that the country dummues were still significant
(x3(14)=38.15 compared to a critical valse of 23.7). Again, technology-related factors did
not appear to explam the resideal trends m export performance after controlling for costs.
Examnation of the coumry trends revealed a similar ranking to those m tble 7. We

return m the conclusion to consider what other factors could expian country trends.
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5. Robustness of the resuits

Many further experiments were attempted on the baseline specification to examine the
robustniess of the results, Some of the more IMPortant are examined in this section.

5.1 Heterogeneity benveen mdusiries

There are obvicus Hmitations with 1mposINg a COMIMON parameler on cost compelitiveness
across all industries. Consequently we re-ran the baseline equation separatety for each of
the 12 mncustnes. Table 9 provides a summary of the results. Apart from chercais, all of
the mduslries had the expected segative effects of costs on export market share in the
long-rug. In nene of these ten mdustnes, the RULC terms were jointly significant (as
indicated by the p vaiues in square brackets). However, only i three mdustnes {food,
1extiles and elecirteat machinery), are these significant al conventional fevels, due to the
much smaller sampie size, The most important feature of these results 15 thal the mean of
thre mdusiry specific coefficients 15 -0.24, very close to the tong-run cocfficient on the
pooled sample of -0.27. Thus, pooling across Indusines 15 NOL Causing i £ross
mustepresentation of the average fong-run elasticily of export market share with respect to
costs {cf. Pesaran and Smith, 1885).

Mosi models would suggest that RULC may be less important in industries which
were more R&D-ntensive (the model sn Appendix 2 pomts to the jower demand
elasticities and fewer competitors | R&D mtenstve mdustnes). Runming a regression of
the estrmated long-run elasticiiies aganst the average R&D wntensity 1 the mdustry
revealed a negaave, but statisucally weak relationship. The scatterplot 15 contmned m
Figure 2. Eyepalling the plot makes it clear that there 1s one outlier: the electncal
machinery 1ndustry 15 very high tech, but also has a very large elasticity. Removal of this
cutlier reveals o strongly negative relationship between the R&D intensity of an mdusiry

and the degree of cosl FCSPONSIVERESS as our simple modet would predict'®

5.2 Heterogeneity betwveen countries

Both the pooled and industry fegressions presume that the coeffieients apply equally
across countries. The regressions were also run separatety for individual countres to
examune whether soime Countries’ eXports appear 1o be mose cost sensitive than others
(Table 10}. Since all regressions are weighted by the share of the mausiry mn world

exports, differences between eountries reflect vanations o sensgtivity for the dundle of
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mdustnies rather than greater or smaller weighting of particular industnes. Overall the
resuits are encouraging. A majoriy of the long-run coefficients on RULC are negative,
and despite the smaller sample size, five are significant {Japan, USA, UK, Norway and
Sweden). Only one country (Denmark) has a sigaificantly posstive cost elasticity. As with
the imdustry specific regresstons, the mean of the country specific elastenies 15 -0.24; very
close to the elasticity 1n the pooied sample.

The country specific resulis are consistent with those of Magnier and Toujas-
Bemate (1994) and Amable and Verspagen (1993) who found German expaorts less
senstive (to prices and labour costs respechively) than were the exports of Japan, the USA
and UK. But Germany does not seem out of line with the majority of coentries. Indeed a
rather striking partition of the countries suggests itself - those countrics most ciosely
assoctated with the European Exchange Rate Mechanism appear to have export market
shares which are relatively msensttive to RULC (a5 does Canada with is very close
association with the US cconomy). In contrast, those European countries in the sample
that are most sceptical about monetary integratton (UK, Norway and Sweden) appear to

have exports which are more sensitive to relative costs. "

5.3 Changes i price sensitivity over time and over the cycle
Neither our theoreuicat mode! nor our empirical work aliows for trade barriers or other
ume-varying - cyclical or structeral - factors that could affect the influence of costs on
market share. With regard to the business cyeie 1t is commonly argued that there may be
greater sensitivity (o costs dering a recession when consemers will ‘shop around’ more
for the best bargains. With regard to the ehanges over time, o trend toward trade
liberatizatton would be expected 10 lead to greater price sensttivity over ume. On the other
hand, the growing importance of non-price competition may sunilarly blunt cost and price
effects. Also, the increasmg :mportance 1n exports of the transactions within transpational
corporations may reduce sensitivity to costs, except perhaps i the rather fong-run, when
decisions Lo swiich the patiera of foreign direct imvestment are taken.

To test the structural change view, the RULC coefficient was aflowed to be
different in the Iatter half of the sample {from 1983} 1o the first penod. Although the
effect of RULC appeared lower m the 1980s, this was not a significant difference

{*(6)=4.0). The model appeared 1o be strecturally stable over time. This finding was
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fobust even when the exact cut-off year was allowed to vary around 1983,

To test the busiagss cycle view, the RULC coefficient was interacted with & worid
recessson dummy {equal to umty petween 1974-75, 1980-82 and 1991-1992). The
interaction was pegative and weakly significant (x%(6)=11.6) 1mplying thai there did appear

to be somewhat more cost sensitivity when demand was low.

5.4 Hysteresis and markel share dynanics

Alihough we have allowed a fairly vnrestricted lag structure on the effecis of RULC over
tme, the baseline eguation does rot allow for dynamics in the export market share
variable. Yel many recent eontributions to the trade literature have suggested that there 15
considerable persistence 1 countries’ export market shares. This may be related to the
costs of losing market share wnen there are significant swilching costs to consumers (e.g.
Dixit, 1989), One mght expect 10 see a very sluggish response o eost changes gue (o this
fact, as compames are reluctant to lose market share,

One simpie way of testng for this effect s to mciude lags of the dependent
vaniable i our specifications™ A well known problem with this procedure 15 the fact that
the differenced error term will be correlated with the lagged dependent varsable by
construction. This will lead to downward bias on the lag. We chose to mstrument 1t with
longer tags of market share (in pertods -2 and before) usmg a GMM procedure. This
procedure (suggested by Andetson and Hsaio, 1982, and refined by Arellano and Bond,
1991} 15 valid n the apsence of autocorrelation of greater than order ¢ in the transformed
first differences error lerm {a condition which was sausfied).

The Jagged dependent variables were nsignificant mn the pooled results when
esumated by OLS. By contrast, the GMM results revealed that the lag coefficient 15 m fact
highly significant suggesung considerable persistence in market shares. This s consisient
with the more aggregate results offered by Amendola et al. (1993). Despite the fact that
this tmplies the responsiveness in the medium run to changes in cosl competiltiveness may
be somewhat slower than n (he baseline results, the size of the long run coefficient on

RULC is very similar {-0.283 with  standard error of 4.048).

3.5 Error Correction Mecharnisms

A further 1ssue 1 relation to the dynamic specification of the model 15 whether a more
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explicit comtegration framwork should be adopted. Could the presence of country trends
reflect a dynarmic misspecification which could be remedied by the use of levels
mformauon? A popular methodology 1n the time series literature 15 the two-step approach
of Engic and Granger (1987). A practical difficulty with smpiemenung their procedure 15
that there ts no way 10 obtam reliable information on productivity levels across all the
mdustries used (see the discussion n Secuon 2.2). However, (o the extent that the
superconsistency of the levels regression estimates hold even in the presence of
meastrement error and endogeneity, this may not be a problem. Monte-Cario evidence
{e.g. Banerjee et al. 1986) has cast some doubt on the superconsistency result, however,
for the ume length of the data we are considersng here (about 20 years). Despite these
concemns, we estunated the model in levels regressing market shares against the level of
RULC (catculated using PPP exchange rates for GDP). The coefficient was -0.217 with a
standard error of 0.046. These estimates were used (o construct the ‘error correction term’
mn {I-6) which was included 1n the baseline specification of equation (2). As expected the
varable took a significantly negative coeffeient. The possibility that this procedure would
push the country dumimues nto msignificance was, however, confounded: they remuned

Jointty significant ( ¥2(14 )= 28.5).

6. Conclusions

Cost competitiveness and trade performance figure highly on the agenda of policy makers
yet there 5 a dearth of disaggregated analyses of the effects of compeiiveness across
different countries. In this paper industry level punel data for fourteer OECD countries has
been examined. The overall message of these resuits ts quite reassuring. There appear to
be important effects of relative costs on export market shares and the coefficients have &
sensible pattern over me and across industries. The elasticity between relative costs and
expon market shares 15 approximately -0.27, This estimate 15 very robust to varous
experiments of disaggregating the sample by industry and country or allowing for more
flexible dynamuc specificatons. In the Jong-run, proportionate changes in the components
of refative unit tabour costs (exchange rate, wages and labour productivity} have
approximately the same effect on export market shares, aithough their short-run dynam:cs
differ. Thus as an index of competitiveness, RULC has much 1o recommend is.

It 1s also clear, however, that there are smportant influences on exporl market
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shares other than relative costs. Three key indicators of such factors have been examined
w this paper. First, the inclusion of relattve costs does not elimunate the significance of
the country cummes - if anything they are everl stronger. Second, conirolling for cost
changes, we find that relative wvestment shares have a marked effect on export markel
shares which supports the idea that technological smprovements embodied in new capial
goods promote export performance in ways that are not picked up by productivity trends.
There was no robust evidence that R&D or patentng intensities have an unpact on trade
over and abave their effects on measured productivity. Third, there was evidence thal the
R&D miensity of the mdustry serves (o dampen the responsiveness of export market
shases 1o changes 1n relative cosis. Desprte the imporance of rechnoiogscal influences, we
did not find firm support for the view that the sensitivity of exports to lapour costs fell n
the most recent penod.

What could explam the trengds in country trade performance apart from labour costs
or technology? One significant omission 1 our anaiysis 5 the absence of indicators of
numan capial which Ouiton’s (1996) study suggest may help to pm down Gernumy's
export success 1n the face of deterierating costs. Omne of the key tasks for future research 15
to develop comparable human capital measures across Ume and over countries at
disaggregated level 1o altempt to unravel whether tabour quality 15 the “mussing link” 1n
expkumng the cross-country patiems.

The combination of cost competitiveness being ymportant, with the existence of
underlymng trends n trade performance, has implications for the debate about exchange
rite arrangements 1 Eorope. Within EMU, the only way that these underlymng Lrends
could be offset would be through lower rates of unst iabous COSE INCTEAses M COURLTIES
with adverse trade trends. To the extent that the underlying trends reflect mstitutional
structures (e.g. the syster of human capital formation) it 15 unclear how monetary snion
could produce the necessary convergence. Conversely, the evidence presented here
suggests that where the compeltiveness benefits of exchapge rate depreciation are
mutntamed, export market share s affected. This phcromenon appears to be partcularty
strong n the countries which are most reluctant to join EMU. Thas, for these countries

outside the EMU bloe, competitive devaiuations remamn a tempiation.



Notes

| This docs rol necessarily undermime the smpact of costs on trade shures since changes m profitability will
presumably have zn unpact on the determnams of ‘non-price’ components of competitiveness. Bui 1i does
suggests a different ume patiem of responses and possible hysteresis effects (.. Giovaneth & Samees 1993).

2 The snereasing smportance of trade flows within companies has been suggested 2s leading to a decreasing
sensitivity (o costs whereas the reducizon in wade barners over the penod would poms n the epposde
directon.

3 It 15 alse evident trom the STAN decumentatzon thal beeause of the way i which the dataset was
constructed, the exient of measurement error mereases lhe more disaggregated the data.

4 The leve of ULC caloutated psing PPP is:

ULC, (ppp) = (WJEY (e, Q,/ N, PPP7),
where PPP* 15 the exchange rate for the basc vear of the pnce midex used to caiculate Q. The level of
RULCippp) 1 simply the ratio of ULC, tppp) to the weighted average of the ULC(ppp)s so that ULC and
ULC(ppp) differ only n the constant pPP* Thus apart from small differences due to weightng, the changes
\n RULC dersved from PPP calculatsons would be the same as those used in this paper. See secuon 3.5 for
some atiempls Lo COMPAre: our fesuils with a coimegration approach usiag the level of RULC{ppp).

5. Data on hours worked are not avaifable for the disaggregaied industries. Although caleuiations of RULC
are net affected by differing trends across countnes in hours worked, labour productivily can enly be
caleuiated on a per worker basis, German hours of work fell by ncarly 19 p.a. over the penad, whilst those
i the HBSA were roughly constant.

& The wage share 15 cajcuiated trom STAN by adding an 1mputed wage clement lor the seif employed to
employae compensaion and dividing by vatue added. The mputed wage 15 taken 1o be equal to the average
wage ol employees n the seetor concerned. Thus WAGESH = (W*N/E)VA.

7. We expertmented with lags of different lengths other than five to ensurg there was ap obvious truncation
hius sn our estmates.

% The estmates are preduced from Arcliano and Bond's (1991} Dynasuc Panei Data (DPD) sratstical
package wntien in GAUSS.

9. OLS is less obiectronable at the micro tovel than the macro levet as RULC s more likeiy 10 be
expgenous. As we argue a the kaer sect:ons althougls industry fevel shocks o the market share (the w,) are
unlikely 1o affect the exchange rate if the 1ndustry 15 smail, shocks to the manufaciuring sector's XMS as 2
whote (the moero equatton) witl probably affect the exchange raic. Thus the cxehange ate will be
endogeacous sn Lhe aggregale cguanon requiring the use of some instrumentat vartable techmaue. The other
components of RULC - wages and productivily are more of a problem as they are sdusiry specific and
could in ponciple be affected by currenl XMS shocks. b 15 hard to think ol convincing snstrumental vanables
1n this case, however.

10. This appears 10 explam the higher estmate cbtaned by Amable and Verspagen (1995} who usc a sub-
set of the STAN data.

11, Overall, the country dumnuus i column (2} table 7 broadty parallel the wends m RULC in table 3.

12, There 15 a perverse negative effect of refative wages 1n the first vear bul it 35 insignificant (the
caeflicient was 0.108 with 2 standard error of 0.080).

13, The sunpiest specification regressed the change 10 log wages against the change 1n Jog exchange rates

{1-1) © (1-6). The long run elasticnty was 0.953 with a standard error of 0.403. includiag year dummies drove
the efasticity (standard grror) down to D.343(0.081). Including the couniry dumsmes a8 well drove the
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clasticity io 0.233(0.026). These seis of dummy varsables were all significant at th 1% level. There were 224
observatzons i these estmatiops,

i4. A similar mierpretative question anses i the role of R&D stocks m a production funcbion. Cormectly
meassred capital siocks should, sn princepie, mick up all she R&D effects {see Griliches and Mairesse, 19495,
tor a mere extended discussion).

15. The {log) level of these vanables are used rather than the {fopr) differences as the levels shemselves
sepresent changes i an ndusiey's technology. R&D flows are approximately cqual to changes in the R&D
stock for very high levels of depreciation (very fast diffusion), The technology vanables werc ali
msignificant when 1acluded as growth rates rather than Jevels.

16. Obviously the presence of the US may bias these reselis geven that US firms are snsininsically more
likely to patent i their owa counry {see tble Sc). Drepping the US from the anaivsis rendered a larger bu
stitl inssgnificant long-rus coefficient on the patents vanable (coctficien: of 0.003 with a standard error of
0.002).

7. Anderton’s (1996) znalysis of UK export volumes ulso found investment 10 be mere freguently
significant than patenting or R&D spending.  Greenhalgh et al. (1996} report that measures of the
commercial adopuens of innovatons were mare robust 1n explaming trade performance of British high tech
mdustries than were measures of paenting.

12, 1t maght be umagined thay RULC would have a larger effect s sectors where jabour cosls comprised a
larger share of total costs. However, when the loag-run elasticities ase regressed on sample average shares
of tabour cost by mdustry there 15 no relatron at ail. Fhis 1s not so surpnsing since ene mdustry s
ntersmediate snput 1s another mdusiry's owtput, the cost of which will be strongly nflueaced by common
tabour cost trends. Thus RULC will pck up more than Hust cost snereases emanatag from labour employed
i the secior uscH.

19 Ut should be noted however that whilst the sensitivity of employment to tefauve costs mereases with the
sensilivity of market shares to eosts 1 15 not the same thing. The impact of relative cost changes on
employment depends on the volume rather than value of exports und export volumes can change even if
markei shases do rot {see Erdem and Glyn 1996 tor funher discussion).

20, We also tesied for asymmetrie responses to exchange rate shocks by aliowing a different coefficient on
positive changes w RULC compared to negative changes. The nuli of symmetnicai responses could not be
rejected.
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Appendix . Data Appendix

The full OECD STAN dataset covers 20 countries. Mexico and Korea were omitied
pecause of ther relatively low levels of development at the beginung of the penod.
Austeia’s data contamned no senies for real output, and there were ex(ensive seclions of
mussing data for New Zealand, Portugal and Spam which necessiated their exclusion simee
4 constant sel of countries is required for generating o consistent set of relative varrables
{eg RULC). Whilst the version used {1995) covered the years 1970-93, there were too
many mussing vatues for 1993, so that the anatysis was restrcted to 1970-92.

The STAN database covers total manufaciunng with 48 subdivisions at vanouos
different tevels of aggreganon, Table Al shows which industries comprise the basic pool
(the 12 mawm sadusiry divistons covermg the whole of manufacturing except the residual
category “other manufacturing’ which, mspection of the data, suggested vanes i definition
not only across countries, but aiso across vanables for a given country). The tabie also
shows the maxunum degree of disaggregation available within STAN and indicates which
sub-industries were omitied from the ‘large pool’ (29 indusiries).

The ANBERD data set on R&D spending provides data corresponding fo the basic
pooi (afier aggregation of some smaller sub-divisions for the machinery and transport
equipment sectors). ‘The only mismatch is that aerospace 15 meluded with areraft and thus
transport equipment m the R&D senes, whereas 1t 35 included non-electrical machinery
In the STAN cata. Given the possibility of serions distoruon of the Ré&D data for transport
equipment this industry was repiaced in the basie peol by motor vehicles when R&D was
a vansble. ANBERD does net provide data for Belgum and Norway and starts in 1973
and ends 1993 which correspondingly resinet the data set when R&D data 15 used.

Patent Data for US patents by country of angin from the Intemauonal Technology
Indicators Database can be matched into the basic pooi except that no data s available for
Wood Products and Paper Products, and there 1s data for food and beverages and textiles,
rather than the mere aggegated groups. These were matched with the appropriate STAN
sub-givisions and analysis conducted on this stightly amended version of the basic pool.
The data 15 available for 1980-91.



Table Al. Defining the baste pool
Basic Pool Maximum Disaggregation
food, beverages and tobacco  food: beverages; tobacco

textiles, apparel and textiles; weaning apparei; Ieather and products; footweur
footwear

wood products and furmture  wood products; fumsture
paper products and printing  paper products; prinung and publishing

chemcal products mdustriai chemicals; other chemcals (drugs and
medicines*: chemucal products nec*); petroleam
refinenies+; petroleum and coal products+; rubber
products; plasue products nec.

non-metaliic mineral pottery aad ching; glass and products; non-metaliic

products muneral progucts

basic metal industries rron and steel; non-ferrous metals

metal products metal products

non-clectrical machinery office and compusing machinery®: machinery and
equipment nec*

electrical machinery radio, TV and commumicauon equipmeni®. electrcal
apparaius*

{ransport equipment shipbuilding and repamring; railroad equipment+; motor

vehicles: motoreyeles and bicycles+; asrcraft+, transport
egquipment nec+

mstruments mstrements

Industries marked * could not be used because STAN provided no real output data;
industnes marked + were omtted {rom the Large Pool becanse of missing data andfos
excessive variability m the senes.



Basic Series:

WAGES Wages per worker. Calculated by dividing employee compensation which
inciudes non-wage iabour eosts (from STAN) by numbper of employees. The latter was
caleuiated by multiplying totai employment (from STAN) vy the share of employees in
total employment; the latter was mierpotated from beginniag and end period values
derived from the OECD International Sectoral Data Base, supplemented from OECD
Nattonal Accounts. Where data on self-employment were mssing the share of dependent
cmployment was assumed (0 be equal 1o thal of the mdustry grouping at one higher level
of aggregaton. In a few cases {generally at the begmmng of the period), mssing values
for wages per worker were filled in for sub-tndustries (in the larger pool) by linking to
changes m the series for larger industry aggregates {in the basic pool).

PROD Labour Productivity. Value Added at constant (1985) prices (from STAN) divided
by total employment (from STAN). In a few cases {generally at the beginmng of the
period), mussing values were filied n for sup-industries (in the larger pool) by linking to
changes m the series for the larger industry aggregates (in the basic pool).

INVSH Investment Share. Gross fixed capstal formation at current prices divided by value
added at current prices {both from STAN)

RDSH R & P Share. Business enterprise mtramural expenditure on R&D at current prices
(from ANBERD) divided by value added at current prices (from STAN).

PATSH Patent Share. Paients s the USA divided by value added converted to doilars at
the PPP exchange rae.

WAGESH Wage Share. Wages per employee divided by value added at curment prices
per persos employed (ie employee compensation. adjusted for self employment by
attributing to the self-employed in a sector a wage equal to the average wage 1n the sector,
divided by current price value added).

$ULC. Labour Cost n Dollars per unit of Output. Employee compeasation divided by
the average vatue of the exchange rate divided by vatue added at constant prices (all from
STAN). Note that this seres s not comparable 1 fevel lermns across counlries (sice real
output 15 expressed in terms of national currencies), but changes m SULC ware comparable
{changes 1 doliar labour costs per unit of output).

Relative Series:

XMS Expoert Market Shate 15 cateulated by taking exports in national currencies, current
prices from STAN and converung them to § using lhe average vatue of the % exchange
rate {from STAN) and dividing by the sum of exports for that mdusiry and year for the 14
countries.

Most of the basic variables described above are used m the analysis in ‘relalive
form’ that 1s the value for the #'th mdustry of the j'th country 1n the $'th year is expressed
relative to the average value for the i'th mdustry over all the countries i the U'th year.
This 15 done by constructing & weghted average of the individuat conatry vaiues, usig
KMS of the i'th ndustry s the j'th country m 1980 as weights. For example RELINVSH

ik



15 the invesyment share relative to the average (ie with values above or below one
depending on whether the country concerned is above or below the average). Exactly the
same procedure was used for ealculaung RELRDSH and RELPATSH.

Missing values for mdividual years (for exampie at the begimning or end of the
sertes) pose problems because a consistent senes of relative values must be coastroeted for
a consisient sample of countries {or otherwise relative values would jurnp about as
countries entered or left the reference group). Accordingly where there were missing
values we uscd interpolation (usually with reference to the behaviour of the vanable for
total manufactuning, or #s recent average valee for the ndusiry concerned) to derive a
"shadow" value of the vanabie for use in construcung the weighted average for alk
countries (but we did not use insert this shadow value mio the basic data set).

in the case of SULC, but also of its decomposed parts - relative wages per head,
relative prodecuvity and the refaive exchange rate - relanive levels cannot be construcied
since an average cannot be taken where the vanables concerned are expressed in different
national currencies {(wages per hiead, real output per head or umits of national currency per
$). Accordingty mdices of these vanables were constructed (with 1970 = 100} and
refative vilues of these indicies calculated in the nommaal way. In the case of SULC the
variabie s unit dollar labour costs of the 1 industry of the I'th country n year t relauve to
the average across countnies expressed as an mdex with & base of 1870 =100: the
proportionate change of this mdex represents the proportionate change m RULC (and
similarly for relative wages per head, relatively productivity and the relative exchange
Fate).



Appendix 2
A sumpie model of market share and refative costs under imperfest competiion

In this section a brief mode! is outlined to itlustrate the relevant 1ssues. Consider a represeniative firm for
each counury in a pancular endustey. The firms compete solely 1n 2 world market which 1s approximated
by a model of Coumet competition. W do not (at this stage) seek 1o model the way s which home
market shares are determuned. The problem can e thought of as the reduced form of a two stage game
where forms first choose capacities then compete on prices (see Kreps and Schemkman, 1983). Similar
prediciions can be generated from a model of Bertrand competition with differenuated producis {see
Carlin and Soskice. 1990}, The profiss for 2ach fon. . are

O(P-c)x, (A1)

Where P is the pnce. © the margial cost and X the quantity produced. Marginal costs differ acress
countries for a number of reasons, such as the different insttunons surrounding wage setting.

Now. consider solving for the one-shot Nash equilibrivny in guantities. 115 weill kaown that the price cost
margin can be axpressed as:

(P-c’)i[’:(xll,-'l’)(i." n) {AD)

Wherz X = mdustry output ard 1 15 the price elashaity of demand in the imdustry. This can. of course, be
writien 1n tenns of a firm's markei share

[

x 1 X=fl-—)q (AD
' P

Summuing across all {irms 19 the mdusiey gives

for -y (Ad)
P



Where
cZe ) N {AS)

and N is the number of finns in the sndostry. Notice that

‘ £, v e, o« .
1=zl (=) (=—=)=(t - =) ()] - {AB)
F ¢ P ¢ ¢ s

Subsumuning (A4} and (A0) back mio (A3) zives the reduced fomy for export market share:

:I cl !
(x / X)=(l-—)m '{—:){‘"r“} (AT

c [
or equivalentiy
{ATY

ey Do b
B /X1 - - =)
’ . NN

Clearlv the comparative stanes tmply that export market share 15 a decreasiag funcuea of relaive
marginal costs. Notice also thar this moded shows that the extent ol this sensitivity depands on the
chistucity of demand and the number of finns n the indastry, which ndexes the degree of competition.
The greater the number of competstors and/or the more sensitive that consumers are to pnce changes the
stronger 15 the relauonship between relative costs and market share.



Tabie 1. The industry composition of exports: US, Japan, Germany

Shares of country’s total masufactured UsaA JAPAN GERMANY
exports by mdustry i 1990 (%}

Total Manufacturmg 100 160 160
Food, Beverages & Tobacco 74 0.6 4.5
Textiles, Apparel & Leather 3.3 2 54
Wood & Furniture 1.5 0.1 1.5
Paper & Pringing 38 09 ER:
Chemizal Products i7.1 0.1 17.7
Non-Metallic Mineral Preducis 0.9 1.2 1.7
Basic Metal Industnes 29 52 59
Mewat Producis 2.4 23 4.5
Non-glecineal Machinery 9.3 20.3 18.2
Electrical Machinery 127 22 g
Transport Equipment 216 273 2.7

7
inslruments 4.8 59 3.7



Table 2. Export market shares, total mannfacturing

Share of total $ 1976-75 197681 1982-87 [988-52 % p.z. change m trend export
cxports of 14 market share, 1970-92
countnes {%)

Canada 5.8 49 6.0 5.0 0.3

France 0.4 10.0 9.0 9.5 0,1
Germany 18.7 18.6 8.} 19.2 0.1

Etaty 70 76 1.7 19 0.6

Japan 11.6 £33 16.4 15.3 1.8

UK 9.2 8.8 7.8 8.1 -0.9

USA 17.3 16.9 16.6 167 -0.3
Austraiia 1.3 1.2 (W] e84 -3.0
Beigium 59 5.7 5.0 5.4 0.7
Denmark i.6 i3 i5 i.5 -0.4

Finland 1.2 1.3 1.3 1.2 0.4
Netherlznds 6.0 6.1 58 37 -3.3

Norway 1.3 il 0.9 09 <2

Sweden 33 3.1 29 28 -1.3



Table 3 Relative unit labour costs in manafaeturing

1980=100 1970-75 1976-81 F982-87 1988.92 % p.o. change n wrend RULC §970-92
Canada 1343 109.8 1240 123.0 0.9
France 50.6 94.3 879 919 0.0
Cermany 906 95.1 92.6 108t 0.9
Ttaly 96.7 276 97.1 108.8 0.6
Japan 106.3 1i4.3 120.6 1260 1.0
UK 719 Bl.i 83.7 B4.5 i0
usa 1204 1925 1345 2L #i.1
Austealia 1170 09,0 106.7 520 -i.3
Beigsum 101.6 103.4 69.0 738 222
Denmark 5.8 106.6 92.5 1133 0.1
Finland 5.0 1058 97.2 1050 03
Metherlands 94.8 100.9 LR 884 -0.6
Norway 86.6 103.] 975 1047 L2
Sweden 98.1 1647 788 93.2 08



Table 4 Investment and R&D shares; productivity growth, nominal wage growth
and nominal exchange rate change, 19701991 (total manufacturing)

{1}
Investment
share {Se of
vatue added)

{ave 1970-92)

)

R & D share
(% of value
added)

{ave 1973-91)

3) [4) (5)
Labour Monmunal Nom. exch. rate
productivity wages {- means appreciation}

tave S p.a. trend changes, 1970-92)

Canada
France
Germany
haly
Japan
UK

USA
Anstraliz
Beigum
Denmark
Finiand
Wezherlands
Morway

Sweden

i

B}

2
[}

2.6
4.8
50
20
50
56
8.0
1.6

1.8 79 i.5
2.5 0.1 31
2.1 6.0 =24
33 14.3 4.5
4.8 i -4,
3.2 12.4 2.4
1.9 6.6 0.3
22 9.8 34
5.0 8.1 -6.2
21 8.3 0.9
4.0 R 1.l
30 6.0 -t8
20 0.3 1.0
22 93 24



Table 5a Market shares, RULC, investment, R&D, patents, productivity by industry:
Germany

i (2) (3} (£} (5) (6} (1)
Export Expont RULC Relative Relauve Retanuve Refative
markel market mvestment  RED paient produetiv-
share share share share share iy growth
ave 1970- % pa. wend growth  ave, 1970 ave,1973-  ave, 1980- T pa
92 1970-92 %2 91 o trend
growth
1970-92

Total 18.6 o a9 0.82 L4 na -08

manufact-

uring

Food 11.4 25 0.7 0.81 0.49 0.78 -1.0

beverages

& tobacco

Textiles, WA 0.7 -0.0 0.86 1.21 1.53 0.1

apparei &

leather

Wood & 133 1.2 21 0.76 na na -1.8

furmiture

Paper & 11.7 3.1 .8 0.80 0,40 na 0.2

prinkng

Chemical 0.7 0.2 20 0.63 .03 1.01 -2.0

products

Non- 204 -0.5 -0.4 0.8 0.93 1.03 -0.2

metzllic

mineras

Basc 18.4 0.3 -0.2 0.64 071 0.77 -0.7

metal

industries

Metai 236 0.1 0.4 .83 1.0% 375 -0.4

products

Non- 27 -1.2 1.7 0.86 1.0 103 -1.3

clectzical

machinery

Elecineal 18.1 -1.2 4.1 0.74 0.95 1.03 -3.0

machinery

Transport 193 07 a7 097 [Fizh 1.05 -1

equipment

Instru- 0.1 0.6 1.4 118 1.18 0.63 28

mests

Nore: Relapve invesiment, R&D and patent shares (cod. 4 - 6) are the coumey s rato 50 value added cempared Lo the
weighled average ratios for alf countnes. Relalive productivily growth teol. 7} is the difference between the country's
praductivity growth and werghted average growth rates of industry productivity of all countrics. Trend growth rates
teolumns 2,3 and 7} are ssumaied by OLS.

* Dwe 10 the mclision of areralt in trensport equipment in the R&D senes, this indusity was replaced by motor vehicles.



Fable 5b Market shares, RULC, investment, R&D, patents, productivity by industry:
Japan

(13 2} (3} {4) {3) (6} ]
Export Export RULC Relative Relatsve Relauve Relative
market market mvestment  R&D pasent produgiiv-
share share share share share 1y growth
ave 1970- % pa. trend growth  ave,1970-  ave,}573-  ave, 1980- @ pa.
92 1970-92 92 9i 9] rend
growth
1570-92

Tatal 141 1.8 1.0 i.31 103 na 1.9

Manufaci-

uring

Food 1.9 =37 5.0 6,98 144 0.66 -1.8

beverages

& 1obacco

Textiles, 10.2 -0.4 33 1.14 2.66 0.97 -09

apparel &

leather

Wood & 1.9 -07 2.0 0.63 336 na 32

Furmture

Paper & 30 ¢33 3.1 1.65 0.94 na 04

prinung

Chermucal 7.9 0.3 i3 1.3¢ 1.19 1.0% 0.8

products

MNen- 11.5 0.3 29 13 2.62 127 0.5

meialiic

mneral

products

Basic 8.9 -13 2.5 1.27 174 £02 -0.5

melal

mdustnes

Metal 12.5 0.4 1.0 1.28 1.60 1.00 2.1

progucis

Mon- 13.4 5.6 -0.9 £.55 £.07 0.84 319

eicetneal

machinery

Elecinecal 116 2.6 1.5 1.40 D.84 13 83

machinery

Transport 202 22 0.8 143 0.93* |95 232

eguipmest

Instni- 219 24 -5 110 1.18 i.69 3.4

ments

Note: Relative investment, R&D and patent shares (col. 4 - 6) are the country’s falio to vatue added compared to the
weighted average ralios for ail countries. Relative productivity prowih (coi. 7) is the difference between the country's
productivizy growsh and weighted average growth mtes of industey producuvity of all countnes. Trend groweh rates
{columns 2,3 and 7) are estsmated by OLS.

* Due to the inclusion of weeraft in transpon equipment 10 the R&D sencs, this sndustry was replaced by motor vehicles.



Table 5c Market shares, RULC, investment, R&D, patents, produetivity by industry:
Usa

{1} 2} 3 (4} (5) {6) (8)
Export Expost RULC Relauve Retative Relauve Relative
market market mvestment  R&D patent productiv-
share share share share share sty growth
ave 1970- % pa treend growth  ave 1970~ ave,i973-  ave, 1980- % pa
92 1970-92 92 91 g1 rend
growth
1970-92

Toiaf 16.7 -0.9 -1 Q.77 1.66 na 1.0

Manufact-

wring

Food 17.] 0.1 -1.3 0.73 130 237 0.2

beverages

& tobaceo

Textiles, G4 i.8 -26 0.70 o.57 203 6.0

appare! &

leather

Wood & 119 09 -0.9 0.65 2.90 na -0y

furniture

Paper & 152 0.1 -0.2 0.66 .12 i «1.6

prifisng

Chemical 16.3 -G.1 -1 0.84 1.23 1.96 -0,7

products

Nen- 9.7 -0.7 -6 0.68 1.99 332 -1

metaliic

mineral

Basic 70 ~0.6 0.5 0,58 0.97 1.86 -3.1

meta

ndustnies

Metal 12.7 ~1.2 -19 069 1.33 2.61 05

praducts

Mon- 235 -1.0 -19 050 1.60 i.61 0.2

electeical

machinery

Electrical 17.9 -1.0 1.7 0.7+ 1.32 203 -39

machinery

Transport 194 -1.2 -0.8 0.66 1.79* i.54 -1

equipment

Instru- 2356 -0.6 1.8 0.96 2.00 .10 -24

ments

Note: Relative investment, R&D and paient shases {col, 4 - 6) are the country’s rtso (o value added compared 1o the
weighted average mups for all countries. Relative productivity growth (col. 7 is the difference between the country's
progductivity growth and weighted avernge growih rales of industry productvity of all countnes. Trend growsh rates
{columas 2.3 and 7) are estimaed by OLS,

* Due te the mclusion of aircraft in transport equepment in the R&ED senes, this indusiry was replaced by motor vehicles.



Table 6a Market shares, RULC, investment, R&D, productivity by country:

chemicals

Canada
France
Germany
italy
Japan
UK

USA
Austraiia
Beigum
Denmark
Finland

Nether-
lands

Morway

Sweden

[2)]
Exporl
market
share

ave 1970~
92

10.8
157
7.2
1.9
0.1
i6.3
0.9
1.1
1.3
0.7
113

1.0
1.9

2)
Export
market
share

% p.a. wend growth

1970-92

1.5
0.7
-0.2
-1.5

0.8
-0.1
0.1
-3.0

0.2

0.1

35
-0.6

(3}

RULC

[
& th

1
[
[

F=T

08
36
0.4

0.5

L5

-0.8
0.1

{4)
Relauve
mvesiment
share

ave, [970-
9z

154
0.89

(5}
Relative
RE&D
share

ave, 1973+
91

0.63
.87
1.03
0.63
1.1%
1.53
1.23
037
nia

0.93
0,78
124

na

1.24

(6)
Relative
patent
share

ave, 1980-
51

078
0.56
101
0,38
1.10
1.12
1.95
0,32
.09
0.73
.45
D.75

0.49
0.96

[¥))]
Retanve
productv-
1ty growth

% p.a.
trend
growli
1970-92

-0.6
0.4
-2.0
3.1
0.8
0.7
-0.7
=1
35
-0.3
c.3
-0

07

+1.¥

Noie: Relative mvestment, R&D and patent shases tcol. 4 - 6) are the country’s ratio 1o value added
compared to the weighted average ratios for all countries. Relative productivity growth teel. 7) s the
difference between the country’s productvily srowth and weighied average growth rates of indusiry

producuvsty of all countnes. Trend growth rates (cofumas 2.3 and 7} are esumated by OLS.



Table 6b Market shares, RULC, investment, R&D, productivity by country:
non-electrical machinery

Canada
France
Germany
Faty
Japan
UK

UsA
Ausiraiia
Belgium
Denmark
Finlang

Nether-
lands

Norway

Sweden

(1}
Export
market
share

ave 1970-
42

28
13
237
8.6
13.4
9.8
235
03
23
]
.8
30

0.5
34

(2}
Export
markel
share

% pa. trend growth

1970-92

-1.3
-0.5

0.3
5.6

-1.0
-2.0
-13
-1
31
290

-0.3
-th

3}

RULC

-4

24
-0.8
2.4
05
0.4

[

RN

{4)
Relatsve
nvesiment
share

ave, 1970~
9z

0.4
0.80
0.86
123
i.55
0.90¢
0.90
0.63
1.0t
1.28
105
1O4

1.7
.08

{5)
Relauve
R&D
share

ave, 1973-
EH

0.54
0.64
1.00
134
1.57
0.87
.60
0.43
na

0.57
G.79
0.55

na

131

(6)
Relative
palenl
share

ave, [980-
91

)]
Relatve
productiv-
1y growsh

% p.a.
rend
prowsh
1970-92

1.5
-0.3
~13

0.z

39
-1.3

02
0.3

17
-3.3

1.9
-0.9

4.7
-3

Noie: Relauve mvestment, R&D and patent shares (cot, 4 - 6} are the country s ralio to value added
compared o0 the weighted average ranes for all countries.  Relauve productivity growth {coi. 7) 15 the
difference between the couniry s producivity growth and weighted average growth rates of industry

productivity of ail coumnes. TFremt growth rases tcolumns 2.3 and 7) are cstemated by OLS.



Table 7: Pooled regression resudts

{5 H4)
Dependent vanable: Alog{XM$)
Aln{RULC(1Y) . 191 (034)
Aln(RULC-1p - 156 0.027)
Aln(RULC(:-2) . -07000.027)
Aln{RULC(-3)) . -069 (.023)
Aln(RULC{t-4)) - -.048 (.D31)
AlnfRULC{1-5)) - - 114 €023
Eong-run clasueity of RUT.C -0.266(0.069)
Ip-value of jonr significance] J0.000]
Canada .07 £.005) 002 (.007)
France -.001 (.003) 001 {.003)
Germany 003 (.003) 007 (.003)
Tsaly -.002 {.005) 001 (.006)
Fapan 009 {.009) Dil (007}
UK -.005 (.003} -.081 {.003)
UsA -0t (.003) -.005 1.003)
Australia -.009 (007 -0t (.007)
Belgium -.003 (.005) -.006 {.005)
Benmark -, 006 (007} -.004 (.007)
Finland 006 (12 013 1011
Netherlands +.003 {.006) -000 (.006)
Norway - 026 (.009) -020 {.008)
Sweden -017 (007 -.016 (.007)
Joint significance test of country 2441 26.23
dummies: y2014) 10.03} 16021
Ip-valuel
Observauons (NT) 2805 2805
LM test of first order senal correlation 148301381 0.776/0.438]
[p-vatue]
LM test of sceond order serial -1.RTSI0.061} -LET50.0%41

comeistion |p-value]

Note: The sample consssts of 12 industnes across 14 countries between 1976-1992; all regressions are
wesghted by workdwide tndustry exports (1980 dollar values); standard errors i parentheses are robust 1o
heteroscedastcity and arbitrary astocomefation; LM senal correlauon tests are disiibuted N(G,1)



Fable 8. Extensions

1} (2 (3)
Expersment Long-run effeet of Long-run coefficient on
variable i column § KRULC
Baseline equation -0.266 (.069)
£.0001
Components of RULC:
Aln{Relative exchange G.308 (0.131) n.a.
rate) 1.060]
Aln{Relative 0.217 {0.086) n.a.
productivity) oG}
Aln(Relative wages) -0.253 (9.124) n.a.
1.0371
Reiauive R&D -0.006 (.004) -0.157 (0078)
(NT=171T) 1131} 1.008)
Relanve patents granted  0.002(0.002) -0.534 {.103}
(NF=010} 0601 10.660¢
Relative capital 0.015%0.0076) -1291 (.062)
mvestmenl {NT=2442) 1.0007 18,0007

Notes: Unless otherwise specified NT=2805, These are the ssmmarnised results from varzous experniments
around the baseline specilication on the pooled regression. Sec text for deiails, The techaology vanables are
alt expressed in log levess from 3-1 o -0, Relauve invesunens, R&D and patents are the iog of the couniry's
ratio to vaiue added compared fo the weighted average rauos for all countries. The number 1 round
parertheses 10 the nght of the coefficient 1s the robust standard error; the number i square brackets beiow
the coefficient 15 the p-value associased with a Wald 1est of the josm significance of 2l terms - e, the
varables of interest 1n the first column and the RULCs sn the second cotusmn.



Table 9. Industry regressions

{1 143 3) {4} {5} 6)
RULC Ger- Japan Us Other countries Jou
loag-run many with a significant gummy signil. of
counires
{p value)
Food, drink, -0.257 0.014 -(0.018 0.0 Can (+) Belg (+) Aust {-} G006
tobacco L) (.005) {006} .005) Den £-) Fin {-) Swed {-)
loao}
Texties & -0.521 0.005 -0.026 8.003 ltaly (+) Aust {+) Belg {-} G008
clothing 1.25T) (034 £.006) 1.003) Firt {-) Neth {-) Nor {-}
1.000} Swed ()
Woad & -0.260 0000 <0054 $.063 lhialy {43 Den {4} Belg 4} Fin ) 0.006
furmiture (0.281} [.087} (.0 L008) Swed ()
f.002{
Paper & S0.124 0831 0.007 G002 Fra (+) Ialy {+) UR{+) Dent+) 0000
prnling 119} {.003} (.004) {.003) Neth ¢+) Can (-} Nor (-}
].00G} Swed (-}
Chermicats Q608 0804 0.011 0.003 Can ¢+} Fin (+) Swed (4} 0.000
165} (006} .046) {806} Jzaly 4} Neth {-) Aust ()
1.007}
Mon-metallic -0.142 -0.009 042 -0.002 Can i+) Haly (4) Fin (+)) UK (+)  0.600
minerals {0.217) £.0603) 006} (006 Nor () $wad {-)
{.GO8}
Basic metals -0.272 -0.003 -0.023 0004 Can i+) UK (+) Aust (+) Den 0.000
{.216) (.006) {.D06} .006) i+) Fin {+} Neth {+} Bel {-)
[.o00]
Mea} producss 0258 8.081 0.002 -0.818 Tizly 14} Den ¢4} UK (-} 0.000
(230 (.006) .003) ({.006} Aust {-} Nar (-} Swed (-)
1.000]
Nan-electrica £.281 -G £.052 -0 Fin |+) Neth (+} Car (-} 2000
snachinery (2423 {005 .005) {.005) Aust £-} Bel (-} Nor (-} Swed (-}
1.000]
Electneal -0.597 0.019 -0.085 0010 Can (+) laly (+) UK (+) 6.060
machinery {220) {.006) {007) (.006) Aust (+) Fin {+) Bel ()
1.060} Neth (-) Swed (-}
Transport -0.159 0034 0.013 -L012 Den (-) Mor &} Swed (<) L.006
cgumpment 214} (008} {.008) {.008)
1.000}
Enstrements -0.015 -0.008 0.023 -0.002 Fin (+) Nor ¢4} Fra () Aust () 0.000
(122} {006} (.006) {.306) Den(-}
1.0001
POCL -0.266 0.007 .81 -0.005 Nor (-} Swed (-} 8024
(.069) (.003) (007} (.003)
1000}

Note: These are the coefficients trom ndusery specific regrassions idenucal ia form (o those presented in 2able 7 G.e. al}
regressions inclede RULC{) 1o RULC(E-5) and 2 fult set of country dummies Robust standard errors are ia parsnibeses,
The p valaes from a x2 1est of the joint significance of the RULC tenms are in square brackets. Column 6 gsves the p-

value from a %7 test of the swinl significance ol the country dummies



Table 10. Country Regressions

(1 (2) 3)
RULC Industnes with a sipnificant demmy  Jomt sigaificance
leng-run of indusines
{p value)
Canada 0.307 (.394) chem(+) basic metalsi+) 0.660
10001 paper(-)
France 0172 (.098) papert+) chemi+) basic met(+) trans  £5.000
10061 eqi+} texi(-} elect mach(-)
struments{-)
Germany -0.124 (0. 162) paper{+) trans cq(+) food(+} .06G0
1.808] nan-clect machi-)
Taly -0.033 1.232) texti+} wood{+) paperi+} 3.000
L6661 met prodi+) chem¢-)
Japan - G400 1.204) chemi+) non-eiect mach{+) 0.000
1.000}1 tzans egl+} 1nstsi+} texi(-)
waod(-) basic melf-)
UK -0.246 (0.101) feod(+) papert+} chemi+) basic 0.000
£.0001 mel(+) mnernds(-) met prod{-) wrans

eqi-} mnstsi-)

LISA -L287 (L 133) metal prods(+} non-elect mach(-) 0.000
[.000} teans cq(-}
Australia -1,197 {736} iext(+} elect mach{+} chem(-) 0.000
1.000) non-elect mach(-} msis{-)
Belgium G.041 {.089) tood{+) frans eql+) non-eject 0.000
1660} mach(-} elect maeh(-)
Benmark 0.224 (.H8) papesi+) basic met(+) met prod(+) 0.000
1.000} non-stect mach{-) elect mach{-) trans
eql-}
Finjand -0356 {.22%) chemi+) basic meti+) non-clect 4.000
14831 machi+) elect mach(+) nsts{+)
Netherlands 0.164 (.125) paperi+) non-elect mach(+) chem(-})  0.000
1.0061 elect mach(-}
Norway 3907 €124 fond(+) textiles(-) paper(-) G.000
f.o007 chemseals(-) metals{+) iranspor(-)
mstrumentsi +}
Sweden -0.670 (.047) ali{-) except chemicalsi+) 0.660
1.0001 mstruments(+)

Note: These are the coefliciers from country regresssons of the form presented in table 7 (ie. all regresssons
melede RULCO) to RULCH-3)). They clude @ full set of industry dummses.  Standard errors are 1n
parentheses in eofumn 1 square brackels give the p-vatue of the ¥2 -est ol the Jomt sipaificance of the
RULC temms. Column 3 grves the p-value from an 32 test of the joint significance of the industry dummues.





