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Abstract

Sincethe early saventiesan inareasing attention has been paid to the impact environmental
policy has on foreign trade. One of the most important issues is whether countries with
relatively strict environmenta regulationstend to experience adeterioration of international
competitiveness and thusa fall in the exports, and arise in the imports, of the pollution-
intensive commodities or, onthe other hand, benefit from theimprovement in environmental
quality and arelikely to develop new comparative advartages in the environmentally more
senditive industries So far, most empirical studies have concluded that the proportion of
environmental costs to the total production costs is still so margind that environmental
policieshave hardly any effect oncomparative advantage patterns and thus on foreigntrade.
One of the few exceptionsis VanBeersand Van denBergh (1997), who found that stricter
regulations have some negative impact on bilateral trade flows between OECD countries.
The aimof thispaper isto show that thisoutcomeis partly due to model mis-specification.
The analysis is based on atriple indexed fixed-effects model and on itsvariants. It isfound
that, as soon as both the importing and exporting country specific effects are taken into
consderation, the relationship between stricter regulations and foragn trade becomes
datigticdly insignificant. Thissuggests that environmertal costs do not have a real impact,
neither negétive nor positive, on foreign trade.

JEL dlassification: C23, F18
Key words: Gravity model, Panel data, Foreigntrade, Environmental regulation, OECD countries.



1 Introduction

Sincethe early seventies policy makersand academics alike, have been paying anincreasing
attentionto the impact environmentd policy might have on foreign trade. One of the main
issuesiswhether countrieswithrel aivelystrict environmental regul ationstend to experience
a deterioration of international competitiveness and a decline of both local and foreign
invegment, at least in the pollution-intensive industries. Among others, Anderson and
Blackhurst (1992), Dean (1992), Jaffe, Peterson, Portrey and Stavins (1995), Levinson
(1995), Van Beers and Van den Bergh (1996) and Xing and Kolstad (1996) provide

interesting reviews of this issue.

It isacommonly held belief that the pollution-intensive industries of acountry which
imposes more stringent environmenta regulations than its trading partrers ae likely to
suffer a significart increase in production costs. Consequently, these industries either
become less competitive internaionally and lose some of their market share or, in order to
avoid thisloss, they migrateto countries with lower environmental dandards. In any case,
exportsof pollution-intensive commodities of a country with relatively strict environmerntal

regulations decrease, while thar imports are expected to increase.

On the other hand, following for example Porter and Van der Linde (1995), this
datic view can be challenged on the ground that a country with relatively stringent
environmental regulations can benefit fromthe improvement in environmental quality and
is likely to develop new comparative advantages in the environmentally more senstive
industries. These advantages, in the long run, might more than offset the short-term losses.
Moreover, even in the short run, as V an Beers and Van den Bergh (1997) point out, the
negative effect of stringent environmentd regulations onexport flows and its positive effect
onimport flows canbe blurred by gover nment inter ventions, such assubsidiesto pollution-
intensive industries and import restrictions on foreign products which do not meet the
higher than average domestic environmental standards. | naddition to these environmental

cost factors, industry location will also be driven by other economic fundamentds such as:



accessto resources and markets, the supply and quality of labour, and transportationcosts,
for example. Indeed, the effed of these economic fundamentals may outweigh that of

environmental cost factors.

So far empirical studies have not provided strong support for the hypothesis that
relatively high environmental standards lead to the loss of competitiveness, and to the
consequent decrease of exportsand increaseof imports. | nfact, gpart fromafew exceptions
(Walter (1974) and Van Beers and Van den Bergh (1997)), most studies on different
countries, industriesand sample periods, conclude that environmental costs relative to total
produdion costs are still marginal and have hardly any effect on comparative advartage
patterns and therefore on foreigntrade (see for example, Jaffeet al. (1995), Low (1992hb),
OECD [1985], Ratnayake(1998), Stevens (1993), Sorsa (1994), Tobey (1990) and Vallaru
and Peterson (1997)).

The study which most strongly motivated this paper is that of Van Bearsand Van
den Bergh (1997). It andyses the impact of environmentd regulations on hilateral trade
flowsfor the cross section of 21 OECD countries in 1992. It is based on a gravity mode,
as developed by Tinbergen (1962) and Linnemann (1966), augmented by variables that
measure the strictness of environmenta regulations both in the importer and exporter
countries. Two strictness measures of environmental regulations were used. The first one
was based on the combination of seven output -oriented environmental indicators, whilst the
second was cal culated from only two. Both of these measures, but especialy the narrower
one, are consistent with the Polluter Pays Principle. The moded was estimated over three
kindsof bilateral tradeflows: total trade; pollution-intensve (or ‘dirty’) trade; and pollution-
intensive trade related to non-resource based (or ‘footloose') sectors. The results, based on
thenarrow environmental regul ationsstrictnessmeasure, can besummarised asfollows(Van
Beers and Van den Bergh, 1997, pp.41-42):

i The analysis of total and ‘footloose’ trade supports “the hypothesis that a more
stringent environmental policy exerts a negative influence on exports’. However,

environmental standardshave no ggrificant effect on‘dirty’ exportsingenerd. This



means that the presence of resources is a more important factor determining
competitivenessof pollution-intensive resource based indudriesthanenvironmental
standards.

i. Reatively strict environmenta regulations have negative impact on all three types
of imports (total, ‘dirty’ and ‘footloose’). This suggests that countries imposing
more strict environmental regulations on their own producers, probably also erect

non-tariff barriers to importsin order to protect domestic industries.

The aim of this paper is to find out how much these outcomes depend on the
spedficaionof traditional gravity models, such asthe one used by Van Beersand Vanden
Bergh (1997). For this reason, instead of the traditional double indexed cross-sectional
approach, athree-dimensiona panel dataframework is employed, which allows for both
importing and exporting country effects, aswell asfor time (or Businesscycle) effects. Even
if these addtional specific effects are insignificant, thepanel dataset usedisexpected to be
more reiable and enlightening than a simple cross-sectional data set, since bilateral trade,
epecially on the lower, two- and three-digit Sandard Internaional Trade Classification
(SITC) levels, is often prone to strong annual fluctuations. As our analysis shows, as soon
as these specific effects are taken into consideration, the relationship between stricter
regulations and foreign trade becomes gaigicdly insignificart. This suggests that
environmental costs do not have a real impact, neither negative nor positive, on foreign
trade.

The paper is structured as follows. The model is briefly described in Section 2.
Section 3 d scussesthe measurementsand sources of the data used, with special regard to
the strictnessof environmental regulations Theempirical findings aresummarised in Sedtion

4. Finally, the concluding remarks can be found in Section 5.



2 The Model

The basc modd, hereafter referred to as Model B, is atriple indexed generalisation of the
model used by Van Beers and Van denBergh (1997). It hasthe following form

InIMP,, = B, + B,InGDP, + f,InGDP, + B, nPOP, + f,InPOP,
+ B;InDIST, + B, ADJ, + B,EEC,, + B, EFTA, + B,NAFTA,, (1)

+P1oInLAND, + B, InLAND, + ,,1n8C,, + B, nSC, + u,

gt >

where: In denotes naturd logarithm;
IMP;,, theimports of country i from country j in year t;
GDP,, GDP,, the GDPs of countriesi and j, respectively, in year t;
POP,, POP,, the populations of countriesi and j, respectively, in year t;
DIST,,
ADJ.
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the distance between countriesi and j;

a dummy variable, equal to 1 if countries i and j are adjacent, i.e. share a

common land border, and zero otherwise;

EEC,,, adummy variable, equal to 1 if countriesi and j are both members of the
EEC inyear t and zero otherwise;

EFTA,, adummy varieble, equal to 1 if countriesi and j are both members of the
EFTA in year t and zero otherwise;

NAFTA,,, adummy variable, equal to 1 if countriesi and j are both members of the
NAFTA in year t and zero otherwise;

LAND;, LAND,, the land areas of countriesi and j, respectively;

SC,;, C;, scores measuring the relative strictness of environmental regulations in
countriesi and |, respectively, in year t;

u;,, white noise disturbance term; and

i=1..,Nj=1..,i-1i+1. ,Nt=1.,T.

Inthis model, GDP, measuresthe potential demand of the importing country, while

GDP; representsthepotentia supply of theexporting country. Ther efore, the corr esponding



slopeparameters, 3, and 3,,, are expected to be positive. POP, and POP, are usedto capture
the effects of economies of cale in the importing and exporting countries, respectively.
Sincecountries withlargepopul ations tend to be moresdlf-reliant, one might expect 3, and
B3, to be negative. However, the expansion of the scale of productive capadty causes long-
run aver age codts to fal, giving more populous countriesa competitive edgein exporting,

so that 3, could also be positive.

DIST; isaproxy for resistanceto trade, thusit is artid pated that 3 will be negative.
The ADJ;, EEC;, EFTA; and NAFTA; dummy varidbles indicate whether the trading
partners have a relatively sronger bond, so that B ,..., B, are expected to be positive.
LAND; and LAND,; arethe sheer s zes of the importing and exporting countries, respectively.
Their slope parameters, [3,, and 3,,, are probahly negative since larger courtries ae more
diverseand potentialy richer in natural resources. One might alo argue, however, tha 3,
is positive 9nce larger countries tend to possess more natural resources and a higger

exporting capacity.

Findly, SC; and SC,, measure how grict the environmental regulations are in the
importer and exporter countries. In line with the assurmption that strict environmental
standards lead to relatively lower exports but higher imports one might expect f3,, to be
positiveand 3,5 to be negative. However, asmentioned earlier, 3, could be negative, either
due to subsidization of loca production suffering from the higher than average domegtic
environmental standards, or as areault of trade barriersimposed to imports from countries
with lower ervironmental standards. Similarly, 3,, could be positive for countries which
have acomparative advantage inthe environmentally moresengtiveindugtries. | nsummary,
itishypothesized that the 3,, B, Bs, B+, s, B SlOpe parameters are positive, 3, Bs, P, are

negative, whilethe signsof f3,, B,,, B, and 3,; are ambiguous.

The cross sedtional specification used by Van Beersand Van den Bagh (1997) is
aspecid case of (1), with T = 1. It is denoted as Model A.* Apart from Models A and B,

Y In this model By = 0 because NAFTA became effective onlyin 1994,
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whichdo not t akeany specific effectsinto consderation, three further generalisations of (1)
arealso considered. Thefirst one, Model C, dlowsforimporter country effectsby including
o;, into Model B. Thisextraterm representsall the factorsthat might have some influence
on imports, but are not explicitly taken into consideration in (1), and it permits average
propensitiesto import to differ across countries The second one, Model D, additionally
allowsfor exporter country effects. Therefore, it hastwo extra terms, o, for the importer
country effect and vy, for the exporter country effect. Finaly, the third one, Model E, has
threeextraterms, «;, v; and A, with thelast one serving to capture any time (business cycle)
effects on bilateral trade flows.

In matrix form the most genera specification (Model E) can be written as
y=Dya+D,y + D, A+Zf +u , (2

where: y is the vector of observations of the dependent variable,

Y = Wip1:Viags - ViarsYiz1 oY iar Y --Yairs > Ywa-mn > --Yvar-nrl
Z isthe matrix of observations of the explanatory variables in (1), including the constant
term, organised inasmilar waytoy; c=[ct;, o,...,0n]", Y[V 1 Yoreer Yid s A=[Agy AgyeesAd]'
and B=[B,, B,,....B«]" are parameter or disturbance vectors; K isthe number of explanatory
variables and u is the vector of disturbances D,, D; and D, are dummy variable matrices
definedas Dy =1, ®1,. and D, =1,.®1,, wherel isavector of oneswithitssize in
the index. The structure of the D, ((N* xT )xN ) matrix is a bit more complex such that

1% here
| w
i jEN)

W= I,) ad IP=JOQ],

] md 1= 10®,

@ =( 1
0 I,,



](N):(IN—I 0 1] and T®=]MQ]

Imposing the A, =0V, restrictionson (2) yieldsModel D. Model Crequiresy,=4,=0V,,

whilein Model B dl three vectors are assumed to be null vectors.

InModels C-E, the «;, y; and A, specific effects can betreated in two different ways,
either as random variables (an error components approach) or fixed parameters (a fixed
effects approach). Given that a specific aim isto analyse thes effects, they are treated as
fixed unknown parameters. Note, however, that smilarly to these fixed specific effects,
some of the independent variables are one dimensiona, that is they vary across countries,
but not over time. As a result, Models C-E camot be egimated without appropriae
restrictions. In Model C LAND, would be perfectly collinear with «;, so it hasto be dropped
fromthe spedfication. Similarly, Models D and E have to be estimaed without LAND, and
LAND,;. The other independent variables change in at |east two dimensions, so they do not
cause perfect multicollinearity. Theij-indexed DIST and ADJ variables for example, would
be perfectly multicollinear with o; xy;, but not with «; +y;. Note also tha all of the models
have a constart term. Therefore, again in order to avoid perfect multicollirearity, at least
one dummy vaiale has to be dropped from each =, i.e. there cannot be more than N-1

importer country dummies, N-1 exporter country dummies and T-1 year dummies.

3 TheData

The data utilised in this study is comprised of amual measures for sevenyears, 1990-1996,
on 24 OECD countries (Australia, Austria, Belgium-Luxemburg?, Canada, Denmak,
Finland, France, Germany, Greece, Iceland, Irdand, I taly, Japan, M exico, the Netherlands,
New Zedand, Norway, Portugal, Spain, Sweden, Switzerland, Turk ey, the United Kingdom

2In international tradestatistics Bdgiumand Luxemburg are usually treated as a single country.
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and the USA).2 Similarly to Van Beers and Van den Bergh (1997), al five models were
estimated over three different kinds of hilateral trade flows. T he precise definitions of the

quantitative vaiables’ and data sources are:

TIMP,, total imports of country i from country j in year tin terms of thousands of 1990 US
dollars. The import data in thousands of US dollars are from the United Nations
Commodity Trade Statistics, Satistical Papers, Series D (1990, 1991, 1992, 1993,
1994, 1995 and 1996).° These current dollar import figures were deflated by
deflators for imports of goods and services obtained from the World Bank World
Tables.

DIMP,,, similar to TIMP, but instead of total imports it measures only the inports of
pollution-intensivesectors. Onthe basisof SITC (version 3) thefollowing industries
are classified as ‘ dirty’®: 251 (Pulp and Waste Paper); 334 (Petroleum Products);
335 (Residua Petroleum Products); 51 (Organic Chemicals); 52 (I norganic
Chemicals); 562 (Fertilizers); 59 (Chemi cal M aterial s); 634 (V eneers, Plywood); 635
(Wood Manufactures); 64 (Paper, Paperboard); 661 (Lime, Cement, Construction
Materials); 67 (Iron and Sted); 68 (Non-Ferrous Metds); and 69 (Metds
Manufactures).

FLIMP;, similar to DIMP, but only for the non-resource based pollution-intensive
(‘footloose’) sectors, i.e. for 59, 661, 67 and 69.

GDP,, GDP,, GDPs of countriesi and j in year t in terms of billions of 1990 US dollars.
Two different series were experimerted with, based on purchasing-power parities

(GDP1) and on exchange rates (GDP2), respectively. Both series are from Energy

3 At the moment the OECD has29 members. However, we have considered only thosewhich joined
the organisation before 1995, so we have disregarded the Czech Republic, Hungary, Karea and Poland.

* The exact descriptions of the ADJ;;, EECy,, EFTA, and NAFTA;;, dummy variables can be found
in Section 2.

® Unfortunately, this data source proved to be a bottleneck in this project. At the time of data
collection (the second half of 1999) detailed trade data were still not available far after 1996.

® This definition of ‘dirty’ SITC categories is from Low (1992a).
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Balances of OECD Countries, 1996-1997, International Energy Agency, 1999.

POP,, POP,, populations of countriesi andj in year t (Source: Energy Balances of OECD
Countries, 1996-1997, International Energy Agency, 1999).

DIST;;, average distance between the major economic areas of countriesi and j in nautical
miles. It has been calculated following Linnemann (1966). The distances between
major portsareextracted from http: //mww.ports.com, the averagedistancesbetween
the ports and the most important economic areas are from Linnemann (1966,
pp.222-226).

LAND;, LAND,, land aress of country i and j in 1,000 ha, obtaired from the Human
Development Report, 1996, United Nations Devel opment Programme.

SC,, SC;, measure of the relative drictness of domestic environmental regulations in

countriesi and j in year t.

Since SC isthe most crucid varidble in the analysis, it warrants further discussion.
Asalready mentioned, Van Beersand Vanden Bergh (1997) constructed two environmertal
regulations strictness measures for 1992. The first one was based on seven output-oriented
societal indicators which, in different ways, try to assess the overal effect of the
environmental regulationsand thecorresponding compensaing subsidies if there areany.’
Sincemost of these indicatorsarepublished only irregularly, itisnot possble to develop this
first typeof strictness measures for each year 1990-1996. The second, narrower measure,
was composed from only two indicators - from the level of energy intensity in 1980 and
from the change of energy intensity from 1980 to 1991 - by a ranking procedure.® This

second approach was followed.

Six strictness measureswere experimented with. Eachone of thesewasbased onone
of the following two indicators published in the Energy Balances of OECD Countries,

" These indicatorsare the fdlowing (Van Beersand Van den Bagh, 1997, p. 34): proteded areas
asapercentage of national territory in 1990; market share of unleaded petrol in 1990; recycling rate of paper
in 1990; recycling rate of glassin 1990; percentage of pgpulation connected to sewage treatment plant in
1991; level of energy intensity in 1980; and change of energy intensity 1980-1991.

8 See Van Beers and Van den Bergh (1997), p. 35.

9



1993-1994 and 1996-1997, International Energy Agency, 1996 and 1999:

EC,, totd final consumption of energy (Mtoe) in country i in year t; and

ES, totd primary energy supply (Mtoe) in country i in year t.

These absol uteindi cators were compared to GDP1, to GDP2 and to POP, respectively, and
from the resulting rdative measures index numbes were calculated for 1990-1996
(1980=100). Then, for each year, the courtries were ranked (from the worst to the best),
both upon the static and dynamic measures. For each country the two ranks were summed
and upon this compound measure the countries were ranked again. In thisway six ses of
ranks were obtained for 1990-199. Finally, thes ranks were divided by the number of
countries in order to derive six sets of strictness measures ranging between O (no

environmental regulations) and 1 (strid environmental regulations).

The rankings for 1992 are shown in Table 1, along with the one developed by Van
Beersand Van den Bergh (1997). These rankings are similar, but not identicd, especially
not so for Australia, France, Japan, Mexico, the Netherlands, Norway, Spain, Sweden,
Switzerland and T urkey. Measuring the strength of association between these rark orders
by Kendall's T, and Spearman’s p coefficients, it was found that neither Re. ¢pp, NOr
Res cor iSSignificantly correlated with Rec o aNd Reg pop, NOt evenat the 10%leve.® This
suggedsthat the estimation results of (2), or any of its variants, mght strongy depend on
the choice of the strictness measure. The comparison of these rankings to the one created
by Van Beersand Vanden Bergh (1997), R, also revealed that Reg g, iSthe most similar

to Rgg, followed by Res cop1 and Rec, copz:

For this reason, although each model was estimated using all six rankings, attention
is focussed on the results based on totd primary energy supply and GDP deflated by
exchange rates. T he corresponding ranks, Req pp,, fOr €ach year, are illudrated in Hgure
1. Clearly, therelative strict ness of environmental regulations changed significantly during

the sample period, most notably in Finland, France, Ireland, Japan, Norway, Spain, Sweden

® The complete set of strictness measures and the bivariate rank correlation coefficients far 1992
can be oltained from the authors on request.
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Tablel

Rankings Representing Environmental Regulations Strictness, 1992

Rarks (fromworg to best)”

Country
RBB REC, GDP1 REC, GDP2 REC, POP RES GDP1 RES GDP2 RES, POP

Australia 2 7 8 17 6 7 15
Austria 17 17 18 14 23 22 21
Belg.-Lux. 17 11 13 9 5
Canada 7 5 9 13
Denmark 19 24 24 22 24 24 21
Finland 4 3 5 2 3 10

France 12 15 17 20 10 14
Germany 21 22 23 23 20 23 21
Greece 6 11 12
Iceland - 1 1 3 1
Ireland 13 20 20 12 19 19 13
Italy 13 19 15 17 20 19 20
Japan 19 23 22 8 22 21 8
Mexico - 1 24 8 2 24
Netherlands 16 10 12 17 16 17
New Zealand 1 1 2 2 1 2
Norway 9 11 21 11 18 3
Portugal 2 11 4 13 5 9
Spain 8 17 12 11 10 9
Sweden 4 7 18 14 4 12 4
Switzerland 13 11 16 4 15 16 15
Turkey - 21 5 20 18 6 17
UK 11 10 10 17 16 15 17
USA 9 15 14 14 13 12 11

#: The subscriptsrefer to the variables used to construct the given ranking. Thefirst ranking (BB),
for 21 countries, is from toVan Beers and Van den Bergh (1997, Table 1, p.36).
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Figure 1. RanksBased on ES and GDP2
(fromwor st tobest)
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and the UK. Thisfad further highlightsthe potential advantageof apanel-dataanalysisover
a purely cross-sectional one, which is based on a single snapshot in time and thus lacks

dynamics.

4 Estimation Results

Beforereviewing the most important outcomesof the analys's, there aretwo remarksto be
made. Firstly, since heteroscedadticity is very likely, the usud t-statistics were computed
from heteroscedasticity-consistent standard errors. Secondly, some of the bilateral trade
flows are zero, for which the dependent variable, INIMP, is not defined. In order to
circumvent this problem, all import figures wereinflated by unity.* In spite of this dueto
the fact that In(IMP+1) might be zero, the OLS estimators are still potentially biased, so

0 Given themagnitudesof TIMP, DIMP and FLIMP, this mani pul ati on assuresthatthe logarithms
exist without having any statistical effect on the estimates.
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Tobit eximatorswere dso experimentedwithandall non-postivedependent variable values
were censored. However, asthe proportion of censored observationsis small, the OLSand
Tobit reaults arevery amilar, 0 only the most important OL Sresutsare discussed inthis
paper.t*

Five models, Models A-E, for three types of bilateral tradeflows, using six different
environmental regulations strictness measures were estimated.* The OL S results based on
GDP2 and R ¢ pp, are summarised in Tables 2-4. Table 2 contains the findings for TIMP,
Table 3 for DIMP and Talde 4 for FLIMP. In each table the first set of resultsis from a
cross-sectional andysisfor 1992, amilar to the one peformed by Van Beersand Van den
Bergh (1997), and the other four sets ae theestimation resultsof (2) and itsgeneraisations
over the whole sample period. The out comes of various F-testsfor the joint significance of

the additional dummy variables are also presented in these tables®

Total Imports

In Models A and B, which do not allow for any specific effects, all slope estimates but two
aresignificart in the expeded direction. Inparticular, bothimporting and exporting country
GDPs, adjacency and EEC or NAFTA membership ssemto be pogtively related to total
bilateral import flows. On the other hand, importing and exporting country populations and
land sizes, as well as the distance between these countries, exert negative impacts on total
imports. The EFT A dummy isinggnificant in Model A, but it is weakly significant in the
unexpected, i.e. negative, directionin Model B. Most importantly, the relative strictness of
environmental regulationsinthe importing country has astrongly significant negative effect

1 There are only 2 censored TIMP observations, 81 censored DIMP observations and 127 FLIMP
observations, while the sample size is 3864.

2 For brevity, not all deails are reported in this paper, but are availableon request.

2 Note that these F-teds arestrictly evaluating the net effect of the additional set of dummies and
that of theleft aut perfectly collinear variablg(s).
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Table2
OL S Estimation Results for TIMP
(GDP2 and Res pp2)

_ Spedficaion

Variable

Modd A Mode B Mode C Model D Model E
Constant 22.069"" 23.848™" 174.002"" 147.202"" 171.673™
In GDP, 1.459™ 1677 2.265™" 2174 1.796"
In GDP, 1.491™ 1431 1.481"" 1.063™" 0.685
In POP, -0.535™" -0.760"" -0.902"" -10.300"" -10.900"™
In POP, -0.580"" -0.541" -0.572" 1.684 1.077
InDIST; -0.689" -0.627"" -0.736™" -0.948™ -0.949™
ADJ; 0.488™"" 0.588™" 0.500™" 0.351" 0.350"™"
EEC;, 0.401™ 0.387"" 0.123™ 0.104™ 0.097""
EFTA;, 0.004 -0.122" (?) 0.082 0.123" 0.131°
NAFTA,, na 0.751" 1.034™ 0.798™"" 0.793™
In LAND, -0.069™ -0.082"" na na na
In LAND, -0.097""" -0.097"" -0.091" na na
In C, -0.246™ -0.252"" 0.068 0.067 0.092
InSC, -0.029 0.012 -0.049 -0.026 -0.001
D, na na - - -
Dj na na na 2,5,6,9,10, 2-24

13,18,21

D, na na na na 2-5
Observations 552 3864 3864 3864 3864
RSS 2867.783 2285.79 1748.068 1744.098
adj. R? 0.859 0.855 0.884 0.911 0.911
F-tegs’ dfl df2 F-gatidic
CvsB 22 3828 44,299
D vsB 44 3806 55.405™"
DvsC 22 3806 53.216™"
EvsB 50 3800 48.963"
EvsC 28 3800 42.151°"
EvsD 6 3800 1.442

Note: (see next page)
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a) *** ** gnd * indicate significance at the 1%, 5% or 10% level, respectively, while (?)
shows that the slgpe estimae issignificant in a perversediredion.

b) D;, D; and D, denote the sets of insignificant (at the 10% level) importer country, exporter
country and timedummy variables. Thecountriesarenumbered as: 1, Australia; 2, Austria;
3, Belgium-Luxemburg; 4, Canada; 5, Denmark; 6, Finland; 7, France; 8, Germany; 9,
Greece; 10, Iceland; 11, Ireland; 12, Italy; 13, Japan; 14, Mexico; 15, the Netherlands; 16,
New Zedland; 17, Norway; 18, Portugal; 19, Spain; 20, Sweden; 21, Switzerland; 22,
Turkey; 23, the United Kingdom; 24, the USA.

c) Duetothedifferent samplesi zesthefirst adjusted R? value is not comparable with the other

four.

d) Model X versus Model Y.

on totd bilatera import flows, while the regulations in the exporting country seem to be
uninfluentid. Thisisin sharp contrast with the findings of Van Beers and Van den Bergh
(1997) who detected significant negative relationships between total bilateral imports and

the strictness of environmentd regulationsin both the importing and exporting countries.**

Considering the ot her three specifications, threenotableimportant differencesinthe
results are apparent. Firstly, as both the importing and exporting country effects are taken
into consideration, the exporting country population loses its significance. Secondly, the
EFTA dummy becomes significant in the expected direction. Thirdly, both stringency
measuresturn out to be insignificant, suggesting that they have no real impact on bilaeral
trade. It is dso clear from the generd F-tests that both the importing country dummy
variablesand the exporting country dummy variables are joirtly significant. These results
suggest that Models A and B are incorrectly specified. 1n those models the omitted specific
effects might be assumed by the other independent variables, most notably by InPOP, and
InSC,,, making them appear significant.™

Judging the quality of these models by the adjusted coefficient of determination, all

4 However, as our analysis with the different stringency measures shows, the appar ent effect of
environmental regulationsin the exporting country strongly dependson the measure used. If, for example,
instead of Reggpp, We USe Recgprr, then INSC, seems toexert asignificant positive effect on INTIMP,,, while
using Respop OF Rec pop the &fect isinsignificant in Model A, but significantly negative in Model B.

% Thereisonly one type of stringency measures which leadsto a different outcome: using Recgpey

strictness in the importing country has a significant negative effect on total bilateral trade in al five
spedfications. Apart fram this important difference, the egimation reaults ae vay smilar.
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five specifications have reasonable explanatory power. Model D isthe best accounting for
about 91% of the totd variation in the logarithm of TIMP,,. Although the most general
specification, Model E, doesnot perform better, it sill provides an interesting new piece of
information. The year dummy variables are jointly insignificant, but the only individually
sgnificant one causes all exporting country effectsto become negigible. Thisimplies tha,
as regards individual effects, total bilateral trade flows are influenced mainly by importing
country effects.'

‘Dirty’ Imports

The resultsfor ‘dirty’ trade are summarised in Table 3. They uggest tha not allowing for
specific effects, i.e. Models A and B, importing and exporting country GDPs have positive
effects, while populations, land szes and distance dl exert negative impacts on ‘dirty’
imports. As for the relative stringency of environmertal regulations, strictness in the
importing country has a strongly significart negative influence on ‘dirty’ trade, while
strictness in the exporting country seems to be postively rdated to it. Note, that in this
respect there is an important difference between the total and ‘dirty’ trade flows. In these
models total imports seemed to be unaffected by environmental regulationsin theexporting
country, but ‘dirty’ imports are postively related to them. It dso indicates that importing
countries prefer to purchase from countries with high environmenta standards. Thisagain
contradicts Van Beers and Van den Bergh (1997) who found no significant relaionship
between ‘dirty’ imports and the strictness of environmental regulations in the exporting

countries.'’

In Model A adjacency, EEC and EFTA memberships are inggnificant, whilst in

16 By and large this outcome is not sensitive to the choice of the stri ctness measure.

" However, as our results suggest, this might be due to the cross-sectional natur e of their analysis.
In Model A, using Respop OF Rec pop NO significant relationship between INDIMP;;, and InSC;; or InSC;; can
be detected, butin Model B the first relationship is significantly negative and the second is signi ficantly
positive.
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Table3
OLS Egimation Resultsfor DIMP
(GDP2and RES, cop2)

) Spedficaion

Vaiadle

Modd A Modd B Modd C Modd D Modd E
Constant 18.357" 215617  154.599™ 90.542" 81.025
In GDP, 1.632"" 1.925™ 2.703™ 2.259™ 1.075
In GDP, 1.479™ 1431 1.524"" 0.922 -0.259
In POP, -0.3717" -0.760"" -8.846™" -10.503 -9.779"
In POP; -0.486™" -0.417" -0.486™" 5.224" 5.902"
InDIST; -1.056™" -0.990™" -1.238™" -1.155™ -1.157"
ADJ; 0.231 0.334™ 0.110 0.212°" 0.212""
EEC;, 0.136 0.182"" -0.026 -0.042 -0.061
EFTA;, 0.359 0.0370 0.388" 0.303" 0.327"
NAFTA,, na 0.2870 0.533"™ 0.371" 0.290°
In LAND, -0.134" -0.105™ na na na
In LAND, -0.086" -0.097"" -0.062"" na na
In SC, -0.575™ -0.512"" 0.059 0.073 0.174
In SC, 0.408™ 0.341™ 0.214™ 0.042 0.145
D, na na - - -
D, na na na 4 4,7-9,13,

18,23

D, na na na na 2,3,5-7
Observations 552 3864 3864 3864 3864
RSS 7961.467 7064.248 5339.597 5301.542
adj. R? 0.781 0.762 0.788 0.839 0.839
F-teds arl ar2 F-gaidic
CvsB 22 3828 22.099™
DvsB 44 3806 42,474
DvsC 22 3806 55.878""
EvsB 50 3800 38.131"
EvsC 28 3800 45124
EvsD 6 3800 4.546™

Note: see Table?2.
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ModelsC-E they aeadl sgnificant in the expected (i.e. poditive) direction. In Model Cthere
is still a significant positive relaionship between InDIMP;, and InSC,,, but InSC,; becomes
inggnificant. In Models D and E, however, both drictness measures seem to be
unimportant.’® Therefore, the conclusion isthat the unobserved exporter heter ogeneity and
time effects have amoreimportant rolein ‘dirty’ trade than environmental regulations, thus
Models A and B are mis-specified. Another important feature of Models D and E is that
InGDP; isinsgnificant, but the dopeof INPOP, issignificartly positive and quitelarge. This
meansthat, after having accounted for both t heimporting and exporting country effects, the
potential supply of the exporting country becomes unimportart, but itspopulation exertsa
strong postive effect on* dirty’ imports. Findly, thistime dl generd F-tedsrgect the null
hypothesisof jointly insignificant dummy variables. Therefore, though ModelsD and E have
the same (adjusted) expl anatory power, 84% approximatdy, theleast restricted gpecification
Is statisticdly the most preferred one.

‘Footloose’ I mports

If environmental regulations have a real impact on international trade flows, their impact
should be the strongest on pollution-intensive non-resource based industries, as these can
be relocated with relative ease. Nevertheless, astheresultsin Tables4 show, thereareonly
two minor differences between the results for ‘dirty’ and ‘footloose’ imports.
Firstly, the land size of the importing country has a significant negative effect on ‘dirty’
imports, but it seemsto be insignificant in relation to * footloose’ imports. Thismight be due
to thefact that natural resources play amuch moreimportarnt roleinthe competitiveness of

the ‘dirty’ sectors in general than in the competitiveness of the ‘footloose’ industries.*

8 Thereisonly one exception: using Resgpp; @t the 10% level we can deted a positiverel ationship
between INDIMP;;, and InSC;; in Model E.

¥ Nevertheless, not muchimportance can be assigned to thisoutcomesince according to the results
based on Model B and on Recgppi: Recooras Respor OF Recpop the relationship between InFLIMP;, and
INLAND,; is, in fact, significantly positive.
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Table4
OLS Edimation Resultsfor FLIMP
(G DP2 and RES, GDPZ)

) Spedficaion

Variadle
Modd A Modd B Modd C Modd D Modd E

Constant 19.115™ 22.804"" 114.392" -28.100 -108.376
In GDP, 1.672°" 1.929™ 2.880"" 1.895™ 1.197
In GDP; 1.648™" 1.705™ 1777 0.458 -0.235
In POP, -0.554™" -0.859™ -6.447"" -10.687" -8.007""
In POP, -0.420™" -0.499™" -0.553™ 12.782"" 15.411°"
InDIST; -1.1317 -1.049™ -1.2617" -1.238™ -1.240™"
ADJ, 0.256 0.381°" 0.216™ 0.261" 0.262"""
EEC; 0.139 0.251"" 0.068 0.027 0.017
EFTA;, 0.236 0.091 0.395™ 0.362"" 0.379™
NAFTA,, na 0.380 0.423" 0.459" 0.354
In LAND, 0.010 0.024 na na na
In LAND, -0.280™" -0.293™ -0.261" na na
In SC, -0.457"" -0.469" 0.092 0.132 0.205
In C, 0.285" 0.152°" 0.046 -0.047 0.026
D, na na 4,7,12 - -
Dj na na na - -
D, na na na na 2,35-7
Observations 552 3864 3864 3864 3864
RSS 7746.053 6993.362 6084.913 6042.477
adj. R? 0.792 0.783 0.803 0.827 0.828
F-teds df1 df2 F-gatidic
CvsB 22 3828 18.728™""
DvsB 44 3806 23.614™
DvsC 22 3806 25.828™""
EvsB 50 3800 21.427"
EvsC 28 3800 21.357"
EvsD 6 3800 4448

Note: See Table2.
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As regards environmental standards, in Models A and B the regulations in the
importing country seem to have a significantly negative, while the regulations in the
expor ting count ry asignificantly positive, effect onthe ‘footloose’ bilateral trade flows. T his
is again in contradiction to Van Beers and Van den Bergh (1997), who found both
relationships to be significantly negative. The redly important point, however, isthat in
ModelsD and E the pecific eff ects again make the gringency measures look unimportart.

5 Conclusions

This paper studied the possible impact of environmenta policy on bilateral foreign trade
flows. Theandysiswasbased onathree-way fixed-effects model whichalowsfor importing
country, exporting country and aso for time specific effects. Thismodel, and its variants,
was estimated for a parel of 24 OECD countries over asample period of 1990-1996. The
stringency of environmental regulations was measured by six different indicators, dl of

which were based on ether the rd aive energy consumption or on relative energy supply.

Although the application of the different measures led to somewhat different
estimation resuts it is clear from ths study that the impact of environmertal policy on
foreign trade camnot be assessed properly without the importing and exporting country
effects. Without these specific effects there seems to be a relationship between stricter
regulations and foreign trade, but its significance fades as soon as both the importing and
exporting country specific effects are taken into consderation. Moreover, F-tests suggest
that these effectsarejointly significant, that isthey areimportant explanatory variables. This
implies that a simple cross-sectiond or naive pand-data mode is mis-specified and the
stringency measures, and probably also the other quantitative explanatory variades, dsorb

the influence of the missing specific effects.

% Using Resepry, though, bath effeds aresignificantly pasitive at the 10%level in Model E.
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