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Abstract

This analysis studies the role of those factor$ #ina exogenous to the environmental
Kuznets curve (EKC) model in causing a weakeninthéecorrelation between GDP per
capita and emissions (G@nd sulphur). The aim is to advance within the Eé€earch
by scrutinizing both the historical experience wflividual countries and the common
features shared by those countries which have reg@intigreduce emissions (¢@nd
sulphur) whilst at the same time increasing GDPoime levels. For this purpose, a
graphic analysis is carried out.
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1.-Introduction.

The environmental Kuznets curve (EKC) hypothesidest that there is a positive
relationship between environmental degradation iandme, i.e. high income leads to
greater degradation, up to a point at which incrgaleincreases in income cause the
curve to begin to slope downwards, implying improeats in the quality of the
environment Then, the relationship between per capita incand environmental
degradation may be graphically represented byarted-U curve.

The empirical studies that analyze the EKC hypashdscus on estimating
econometric models. The equation most often usad fsllows (Ekins, 1997):
@

f (Et) = ao+a1gi(Ye) + a292(Y7) + a3ga(Y?>) + aaga(Y) ) + BB+ pt + &

where E; is the environmental indicator for the countrat the timet; a,5,y are the
parameters that must be estimat¥gdis the per capita income for the counirat the
moment in time, whereY"., is a polynomial of the lagged incontjs a vector of other
explanatory variables which might possibly inclullenmy variables in order to capture
specific demographics, the geography or specifadge is the random disturbance; and

! Sternet al (1996), Ekins (1997), Barbier (1997), Stern (19%8hag| (1999), Dasgup&t al (2002) and Stern
(2004) offer an overview of the literature thatagailable within the field. Further, in 1997 theujpal
Environment and Development Economizg!), dedicated a special edition to the isssedid Ecological
Economics25(2) in 1998
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f() and g(.) are the functional forms that are predominantlyt bot exclusively,
logarithmic or lineal.

When this relationship is represented by an indedeshaped curve, the second step
is to calculate the turning point (TP), that i tber capita income at which a marginal
change in the environmental indicator is zero.

Certain authors have cited EKC as a means of difgrttie existence of a direct
positive causal relationship between economic gnamid the quality of the environment,
which in turn allows them to draw clear conclusiomigh respect to economic and
environmental policy: This would seem to imply thla¢ focus should be upon creating
the competitive conditions that are required ineorth guarantee continuous economic
growth up to the point at which both economic amml@gical objectives become
attainable. Within this framework environmentalipplwould become unnecessary and,
the imposition of such a policy would put a brake economic growth as a primary
objective.

It should be underlined that these conclusionsvary simplistic and cannot be
extrapolated directly from the EKC research. Thidbecause the equation (1) is in its
reduced form and, consequently, do not reveal venaih not environmental quality and
economic growth are directly linked, or whetheisthélationship is indirect and comes
about as a result of stricter environmental potleyived from higher income levels. This
makes it difficult to obtain conclusions as to @edt causal relationship using these
equations.

Moreover, it is most likely that the single glolE{C model in its reduced version is
a misspecification (Steret al, 1996) given that it attempts to impose isomor@hCs
on all of the countries and, therefore, a commoriorRll of them.

Hence, in order to obtain robust conclusions asstob policy design, the nexus
between economic growth and environmental detdrmranust be better analyzed.

Consequently, we have chosen to follow the lingopsed by Harbaugét al (2002,

p. 549): “Rather than trying to fit a universal,dueed-form, pollution-income
relationship, it would be useful to know what conmfeatures are shared by pollutants
and countries wherein emissions are decreasing iacoime is increasing”. This
suggested approach would facilitate the job of ysial in improving theoretical
explanations and testing them, which, in turn, shdwelp administrators produce more
efficacious policy. Hence, our analysis attemptsntike an advance within the field of
EKC research by scrutinizing both the historicgbemence of individual countries and
the common features shared by those countries widgh managed to reduce pollution
whilst at the same time increasing GDP income kvel

It must be pointed out that not all reductions allytion are compatible with the

EKC hypothesis even though the levels of per cdpitame are increasing. This occurs
when the events that have given rise to dissocidigiween emissions and GDP are not
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linked to “typical characteristics of a developiagd growing economy” (Vogel, 1999,
p.26).

In this sense, Stern and Common (2001) and Dian&z (2009) have suggested
the possibility that factors exogenous to the EK@del have been more influent in
counteracting the GDP-scale effect than factoetedlto income. This is essentially what
this paper aims to explore.

2. — Aim of the Analysis.

This analysis focuses on determining the role oSéhfactors that are exogenous to
the EKC model in causing a transition in the relaship between per capita GDP and
emissions. Transition is here defined as a chamgkeed relationship by which the given
variables go from demonstrating a strong positweeatation to one which is negative or
simply weakly correlated.

The analysis focused upon the curve that arispsriicapita GDP is traced on the x
axis, and the environmental indicator, also useg@dn capita terms, is traced on the y
axis. This graphic analysis attempts to achievddhewing objectives:

a) To obtain a set of countries for whom it may beraiéd that there has been a
transition towards the dissociation between thelutiom of GDP and the
environmental indicator.

b) To check for the possible existence of a systeniiaticbetween the onset of the
transition and a specific level of income.

c) The detection of historical events, internationgdlements, policy measures, or
other factors that might immediately precede oncioie with the start of the
transition and which might also be identified asgble causes of said transition.

d) A comparison of what has occurred among differeatintries and their
pollutants.

The essential mechanism used for the investigatmried out in this work involves
the use of two environmental pressure indicattimssd that are most commonly used in
the EKC literature: the emissions of €énd sulphur. The rationale for this choice was
based on the fact that, there are long, compldtecfedata that are readily available for
both groups and that, although both pollutants haeé origins in the combustion of
fossil fuels, the environmental problems that tgeperate and their respective potential
solutions are radically different since €@roduces climate change while sulphur
produces acidification.

3. — Data.

The CQ emissions data come from tBarbon Dioxide Information Analysis Center
(CDIAC) from theOak Ridge National LaboratorfORNL) in theU.S. Department of
Energy The CQ emissions data from the ORNL include the emissiaeréved from the
combustion of solid, liquid and gaseous fossil $ugjas flaring and the production of
cement (Marlanet al, 2002). The data are expressed in terms of thossaetric tons of
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carbon. The series of ORNL data was used sinceoitiged the most comprehensive
chronological data.

The sulphur emission data was taken from the Stenies (2003)and was expressed
in terms of metric tons of sulphur per year.

The GDP and population data was taken from the éfgity of Groningen and the
Conference Board (2002). The GDP data are exprassaiflions of U.S. dollars at 1990
prices, converted using “Geary-Khamis” purchasiogvgr parities. The population data
has been expressed in thousands of individuals./BDIP is therefore, expressed in
thousands of dollars per capita.

The samples used are the following:

OECD94 (22 countries): Australia, Austria, Belgium, Caaa®enmark, Spain, United
States, Finland, France, Greece, Netherlands, ntigldtaly, Japan, Norway, New
Zealand, Portugal, United Kingdom, Germany, Swe@avitzerland y Turkey.

Non-OECD (35 countries). frica: Egypt, Ethiopia, Ghana, Kenya, Morocco, Niger,
South Africa, Democratic Republic of the Condaia: Myanmar, China, Hong Kong,
India, Indonesia, Philippines, South Korea, SrikanTaiwan, ThailandEast-Europe:
Bulgaria, Czechoslovakia, Hungary, Poland, USSRitin America: Argentina, Brazil,
Chile, Colombia, Mexico, Peru, Venezudididdle East: Israel, Iran, Iraq, Saudi Arabia,
Syria.

WORLD. Included all the OECD94 and non-OECD countries.

The time-frame used, for the sample and all ofvidigables, was 1950-1999. Given
the availability of data for COemissions for USSR the period for this country was
limited to 1950-1991. With respect to USSR’s sulplmissions the data is only
available up until 1980.

The countries that were chosen contained 83% ofmbriéd’s population in 1998,
94% of GDP, 87% of the emissions of £&hd 88% of the sulphur emissions.

Figure 1 shows the evolution of the £@nd sulphur emissions. In the OECD94
sample, sulphur emissions begin to decline from31®wards and CQemissions tend
to stabilize after 1979. In world and non-OECD, ;Gfnissions have tended to rise
throughout the period, in contrast to sulphur eiorssthat begin to decline after 1990.

2 This work explains how the data series were ektiedrand indicates where they may be found igeat
following addresshttp://www.rpi.edu/~sternd/datasite.hts#e 23-9-2003. This paper has been subsequently
published in Stern (2005).
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Figure 1- CQ emissions (thousands of metric tons of carbon) sulghur emissions
(metric tons of sulphufy.
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*In figure 1, the world emissions correspond tottital world emissions and not the total of the
countries cited. The non-OECD emissions have bedeulated as the difference between the
world total and those of the OECD94 sample.

4.-Graphic Analysis

As previously indicated, this analysis is base@a@tudy of the curve that is traced if
and when per capita GDP is situated on the x-axisthe environmental indicator, also
in per capita terms, on the y-axis. The objectivéhts procedure is, of course, to detect
the factors that might have led to a transitiorihe relationship between GDP and the
environmental indicator. Figures are available fidiaz-Vazquez and Cancelo (2008).

It should be stated, a priori, that the analysis iser capita terms. Hence, all further
mention of GDP, C® or sulphur will refer to the variables per inhabit unless
otherwise specified.

4.1. - Graphic analysis of the C@GDP relationship.

Taking the work of Moomaw and Unruh (1997) as atisig point, this analysis has
chosen to select those countries whose,-GDP relationship trace a discontinuous
transition, this trajectory giving rise to a retatship between both variables in which this
changes from a strongly positive correlation to améch is negative or weak, i.e. those
countries that Moomaw and Unruh characterise as $/pEven though in the work of
Moomaw and Unruh all of the countries that fallointhe type 1 category belong to the
OECD, the additional information that is providesténfor the enlargement of the sample

3 Therefore the countries that fall outside the grewe: those for whom this relationship is positared
increasing over the period, those that do not destnate a consistent relationship between the twiabias
and those countries in which emissions decrea&bésrises.
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period has led us to partially modify the countries tag included in this group and, to
draw a distinction between two sub-groups: a) Typeountries that belong to the
OECD94 (type 1-OECD) and b) Type 1 Eastern Eurogee(1-EE). It was felt important
to establish this distinction since the transitimocesses experienced by the countries
belonging to each of the groups have different atteristics. These differences are
explained below.

4.1.1- Type 1 countries OECD 94 (type 1- OECD)

All of the countries cited have at least one faatocommon: they have experienced
a discontinuous transition in the &GDP relationship due to the oil crises of the 1870
a phenomenon which has been observed and recoyddddimaw and Unruh. There is a
markedly positive slope that characterises thg @DP curve which levels off when the
oil crises shocks occur, or even becomes nedafse® table 4). From Table 1 it can be
seen that the type 1-OECD reach their maximum $ewélper capita emissions for the
period between the years 1970 and 1980. This odawssch a way that, in spite of the
fact that per capita GDP continues to grow througttbe rest of the period, the per
capita emissions do not return to same levelsaftthe given decade.

Only Finland and Denmark reach their maximum lesfeper capita emissions in
1996. However, if the graphs for these countriesaralyzed in more detail, it can be
seen that the breakage-point for Denmark with retspe the positive increasing
relationship between emissions and per capita Gk, place from 1970 onwards, and
in Finland from 1980. In fact, the year 1970 repres for Denmark the second highest
year in terms of per capita emissions after 1988afd undergoes a comparable process.

Table 1.-Maximum CQ emissions per head with the GDP per head and C&(GDP

YEAR OF GDP YEAR OF
MAXIMUM Co, PER MAXIMUM
COUNTRY EMISSIONS PER HEAD CG,/GDP TOTAL
PERHEAD HEAD (1990 EMISSIONS
(€] US$) €))
TYPE 1-OECD

Germany 1979 3,83 15.333 0,25 1979

F.R. of 1979 3,48 17.807 0,19 1973

Germany

4 These authors use the per capita emissions gff@® the CDIAC provided by the Oak Ridge National
Laboratory and the real per capita GDP series §861U.S. dollars) from the Penn World Tables (Sunsme
and Heston, 1991, 1994). Take these data for thed#950-1992.

® It must be remembered that the choice of dataHerclassification of the countries was adoptediavhi
considering the variables in per capita terms pitesof this, it has been observed that, with tkeeptions of

the USA and Canada, the transition which is obskimeper capita terms remains observable when total
values are used. The reverse is true of the twatdes cited, their total emissions exhibit a shamdency to
grow in line with GDP after the periods of crisisdafar surpass the levels of emissions that aheshin the
1970’s. It should further be underlined that, ie #.S.A., the per capita relationship also regairtdearly
upward slope after the crisis, but without reactthegper capita levels that 1970’s witnessed.
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Austria 1979 2,28 13.449 0,17 1998
Belgium 1974 3,83 12.643 0,30 1974
Canada 1979 482 16.170 0,30 1997
Denmark 1996 3,77 20.399 0,18 1996
USA 1973 5,95 16.689 0,36 1999
Finland 1996 3,31 16.502 0,20 1996
France 1974 2,61 13.420 0,19 1979
Netherlands 1979 3,08 14.643 0,21 1979
Norway 1980 2,50 15.127 0,16 1999
United 1971 3,23 10.937 0,30 1971
Kingdom

Sweden 1970 3,18 12.716 0,25 1970
Switzerland 1973 1,89 18.204 0,10 1973

TYPE 1-EE

Poland 1980 3,50 5.740 0,61 1987
Czechoslovakia 1978 4,47 7.761 0,58 1979
Hungary 1979 2,20 6.251 0,35 1979

(1) in the period 1950-1999.
NOTE: GDP per head points are in real 1990 US dofier inhabitant and the
CGO, emissions per head are in metric tons of carboinpabitant.

SOURCE: University of Groningen and Conference Bq2002), CDIAC
(Marland et al, 2002), author’s calculation..

Table 2.- Weight of Nuclear energy into the total electsigitoduction in 1986 (%)

France 69,8 Bulgaria 30,0
Belgium 67,0 F.R. of Germany 29,4
Sweden 50,3 Spain 29,4
Taiwan 43,8 Hungary 25,8
South Korea 43,6 Japan 24,7
Switzerland 39,2 Czechoslovakia 21,0
Finland 38,4 United Kingdom 18,4

SOURCE: Garcia and Iranzo (1988, p. 171).

It is important to stress that, in most of the tYyp®ECDs, the decline in per capita
emissions is more intense during the economic atagn phase which occurs after the
1979 oil shock.

It has also been shown that, confirming the analgéiMoomaw and Unruh, the
shape of the curve for some of the type 1-OECD t@mmis closer to an inverted “V”
shape than an inverted “U”. This would appear ttidate that there might be a sharp,
swift reduction in these emissions. The most olwicases are those of Belgium, France
and Sweden. This sharp reduction may be explaiggtiebfact that, as can be seen from
table 2, it was precisely these three countries,otiies that rely most heavily on nuclear
energy, which would seem to negate that this chamgra@jectory might be due to greater
ecological sensitivity.

The case of Germany requires a specific explanatoren that the data that has

been used was that which refers only to a unitean@ey. However, if the paths for East
and West Germany are analyzed separately, it map$served that, as one might expect,
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only West Germany is consistent with the perforneatypified by the type 1-OECD
countries.

Finally, it should be underlined that the fact that capita U.K. emissions in 1999
are lower than those for 1950 is exceptional.

4.1.2. - Type 1 Eastern European Countries (type EE).

The countries that have been chosen within thisgare: Poland, Czechoslovakia
and Hungary. These countries were not included bpribw and Unruh among type 1.
These authors observed that, in general, in thogaties that were regulated under the
umbrellas of planned economies, the per capitastoms fell as and when per capita
GDP fell. The additional information that the eglament of the time period analyzed
provides, leads to the conclusion that, at the leagt the three countries that have been
selected have experienced transitions with respectheir CQ-GDP, although the
characteristics of these countries are somewhiarelift from those of the type 1-OECD.

There are two principal conclusions that may bamtel from the analysis. Firstly,
the oil crisis, particularly the second oil “shogkdlso set off a reaction leading to a
transition with respect to GE5DP, which has its parallel in the type 1-OECD.isTh
phenomenon may be observed for the cases of CZeehkim and Hungary. These
countries reach their maximum level of emissions tie years 1978 and 1979
respectively. Further from these dates onwardsynip 1989, the per capita emissions
become more stable or decline, whilst per capitd?@Dntinues to grow. In the case of
Poland, this “first” transition is not observableen that, in this particular country, the
emissions are very closely linked to the growtl&@8fP during this period, that is, there is
a decrease which coincides with a fall in per eagDP after the oil crisis which
subsequently gives way to a recovery as produdseif recovers.

Secondly, the effect of the oil crisis was exactthaby the subsequent sharp
contraction in economic activity within the East&uaropean countries between 1989 and
1993. In this second shock, the emissions initidihginish as per capita GDP diminishes.
However the result of adding together two effects tbeen that when per capita
production has begun to recover, it has done do lesmels of emissions that are far lower
than those of previous decades and, the curverépagsents the GE5DP relationship
has not managed to regain an upward slope. Theigdbnomic phase of contraction and
restructuring might be deemed to be a “second’?-GOP transition for the type 1-EE
countries (but the first for Polarfd)

In order to finalize the analysis of the &GDP trajectory in the type 1 countries, it
should be concluded that, when the disparitiehénger capita incomes of the chosen
countries are taken into account at the precise finwhich the transition was taking

® The evolution of the relationship between totalssitns and GDP in these countries is very similahat
set out for per capita variables
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placé, that, historical events (the oil crisis and thstructuring of Eastern Europe) have
led more surely to a GE5DP related transition than the mere fact of aghgea given
threshold per capita income level. Further, it $tddae underlined that these transition
processes are linked to periods of profound econansis.

4.2.-Graphic analysis of the sulphur-GDP relationsip

Among the objectives of this analysis is the conguar of the sulphur-GDP with the
CO,-GDP trajectory. To this end, the type 1-OCDE countries and tipe ty-EE which
are referred to in the analysis are those whicle leen classified into these groups in the
analysis of the COGDP relationship.

Table 3.- Maximum sulphur emissions per head with the GBPhgad and ratio S/GDP

YEAR OF YEAR OF
MAXIMUM  SULFUR GDP PER MAXIMUM
COUNTRY EMISSIONS PER HEAD S/IGDP  TOTAL
PER HEAD HEAD (1990 USSY) EMISSIONS
(1) (1)
COUNTRIES TYPE 1-OECD
Germany 1964 51,21 9.709 5,72 1985
Austria 1957 36,93 5.716 6,46 1957
Belgium 1980 42,04 14.467 2,91 1980
Canada 1951 123,04 7.686 16,01 1974
Denmark 1980 44,12 15.227 2,90 1980
USA 1969 69,41 15.179 4,57 1973
Finland 1980 61,09 12.948 4,72 1980
France 1980 29,80 15.103 1,97 1980
Netherlands 1956 25,37 7.468 3,40 1970
Norway 1977 18,61 13.357 1,39 1977
United 1955 76,60 7.826 9,79 1955
Kingdom
Sweden 1980 29,54 14.936 1,98 1980
Switzerland 1951 12,92 9.684 1,33 1974
COUNTRIES TYPE 1-EE
Poland 1985 57,79 5.664 10,20 1985
Czechoslovakia 1979 100,87 7.790 12,95 1982
Hungary 1964 95,86 4.390 21,84 1964

(1) Period 1950-1999.
NOTE: GDP per head points are in real 1990 US doper inhabitant and the
sulphur emissions per head are in metric tons iifazaper thousand inhabitants.

" See Table 1. Taking into consideration the graphilysis, the year in which emissions reached marxi
levels may be considered to be the point at whiehttansition in the type 1 countries began to flkee
(“first” transition in Czechoslovakia and Hungaryyjth the notable exceptions of Denmark, Finland an
Poland. It may be observed that the range in pgitacncome oscillates between 6,251 dollars inOLBO
Hungary and 18,204 in Switzerland

81t should be remembered that the work of Moomaw dnclih (1997) was limited to analyzing what
occurred in the case of G@missions
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SOURCE: University of Groningen and Conference Bo&002), Stern (2003) , author’s
calculation.

From the sulphur-GDP curve the following conclusiomay be gleaned:

First, given identical economic circumstances, b@uctions in sulphur emissions
have been much more acute, and prevalent in manetre®s than when looking at those
for carbon. This result is consistent with the féett the effects of the sulphur emissions
are more local in nature, thus favouring the admgtiof measures aimed at reducing this
type of emissions.

Second, and as in the case of &&DP, there is no specific per capita level of GDP
that marks the outset of the process of transitvgh relation to the sulphur-GDP (see
table 3).

Third, and as previously expounded, the changethhénCQ-GDP are linked to
specific historical events, the economic crisishaf 1970’s and the fall of the Berlin wall.
However, the transitions with relation to sulphupi&are not necessarily linked to these
events. The situations are more noticeably diveargethis particular case. This can be
verified by looking at the considerable differenoeshe dates in which these countries
reach their maximum sulphur emissions per inhabits@e table 3). In consequence, it
might be deduced that the specific conditions @ratteristics of each given country are
significantly influential.

In spite of these factors, in the majority of type 1 countries, the dates of the oil
crisis signal a change in the trajectory of sulpB@P and, specifically, this occurs after
1979 when there is a significant reduction in eroiss However, in contrast with the
case of CQ@ (that is, the oil crises generally entail a tréiosi from high levels of
correlation between the two variables to a relafigm which is negative or weakly
correlated), there is found to be a greater ditsersf situations with respect to the
sulphur-GDP trajectory, both before and after thees of the oil crises (see table 4):

- From a clearly positive slope to one which is aitheak or indeed negative:
Denmark, the USA, Finland, Norway, Switzerland @mbchoslovakia.

- From a correlation that is positive but low, thesea sulphur-GDP curve which
is clearly downward slopingBelgium, France and Switzerland.

- The downward slope becomes much more pronoungastria, Netherlands
and Hungary. This group may also be deemed to Baldada, given that it
provides a negative correlation between the sulpmissions and GDP before
1973, although it is not possible to assert thaveunaintained a negative
tendency until this year. In fact, in this countitye emissions fall considerably
in the 1950’s but, subsequently rise a little ub@lr3.

- With no outstanding effectthe United Kingdom and Germany. In the United
Kingdom, the sulphur-GDP relationship is represéritg a sharply negative
slope throughout practically the whole of the pérémd this does not become
more intense after the oil crisis. With respect Germany, it should be
remembered that the data used is that which bel@ngaunited Germany. This
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makes it very likely that there are hidden trajdet® that are different for
Western and Eastern Germany, as is the case toorcar

Although the analysis has indicated that 1979 leew year for the sulphur-GDP
relationship, in the majority of the type 1 coues;iit cannot be deduced that the energy
crises have been the main driving force behindtthijectory. This is because, in the case
of sulphur, signing the 1979 Convention on Longgeiiransboundary Air Pollution and
the pacts agreeing to certain obligatory reductiadspted in 1985 in the Helsinki
protocol may have had an effect. All of the typealntries signed the convention. Of
these, only the USA, The United Kingdom and Poltiédd to sign the 1985 protocol.

Further, as with the C&GDPscenario, sulphur-GDP in the type 1-EE countries ar
affected by the economic changes suffered aftefalhef the Berlin wall, in such a way
that the subsequent economic recuperation did matlve a contingent increase in
emissions, but rather, these emissions continuéllto

Finally, it should be underlined that some of tloairdries that were not selected as
type 1 countries because their GDP@&missions were on the increase, enjoyed a stage
in which their sulphur-GDP curve tended to turn dawards: Japan (from 1970), Israel
(from 1973), ltaly (from 1974), Ireland (from 197%pain (from 1980), Egypt (from
1982), Taiwan (from 1989), South Korea (from 199Bj)eece (from 1992pnd Hong
Kong (from 1993).

Table 4.- Correlations between emissions per hedd>DP per head.

CO,-GDP Sulphur-GDP

1950- 1974- 1980- 1950- 1974- 1980-
1973 1999 1999 1973 1999 1999

Type 1-A

Germany 0,95 -0,76 -0,79 0,73 -0,73 -0,83
Austria 0,98 -0,04 0,60 -0,45 -0,95 -0,91
Belgium 0,93 -0,69 -0,42 0,52 -0,91 -0,85
Canada 0,95 -0,72 -0,53 -0,40 -0,91 -0,82
Denmark 0,97 -0,26 -0,06 0,61 -0,82 -0,95
USA 0,94 -0,14 0,65 0,72 -0,94 -0,93
Finland 0,98 0,15 0,39 0,94 -0,85 -0,79
France 0,99 -0,86 -0,74 0,14 -0,92 -0,86
Netherlands 0,99 -0,30 0,03 -0,18 -0,90 -0,88
Norway 0,97 -0,33 -0,47 0,83 -0,93 -0,90
United 0,57 -0,66 -0,40 -0,93 -0,95 -0,91
Kingdom

Sweden 0,98 -0,89 -0,82 0,23 -0,90 -0,87
Switzerland 0,99 -0,59 -0,27 0,01 -0,85 -0,92
Type 1-B

Czechoslovakia 0,98 0,12 0,39 0,96 -0,04 0,18
Hungary 0,97 0,42 0,62 0,73 0,19 0,51
Poland 0,98 0,03 -0,09 0,99 -0,22 -0,33
Type 2

AFRICA

Egypt 0,77 0,96 0,93 -0,25 0,61 -0,66

® Further, in Greece, the positive slope of the elnrecomes much more gentle after the mid eighties.
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ASIA

China 0,79 0,93 0,90 0,74 0,84 0,75

South Korea 0,95 0,99 0,99 0,91 0,36 -0,18
Hong Kong 0,97 0,87 0,72 -0,90 0,77 0,50

India 0,96 0,98 0,98 0,93 0,94 0,92

Indonesia 0,85 0,95 0,95 -0,04 0,95 0,92
Sri Lanka 0,57 0,91 0,90 0,52 0,75 0,80

Thailand 0,98 0,98 0,98 0,95 0,96 0,95

Taiwan 0,99 0,97 0,96 0,68 0,31 -0,43
LATIN

AMERICA

Chile 0,95 0,88 0,96 -0,47 0,77 0,75

Colombia 0,87 0,88 0,81 0,52 0,49 0,20

MIDDLE

EAST

Israel 0,97 0,95 0,99 0,96 0,12 0,30

OECD9%4

Australia 0,98 0,97 0,97 0,65 0,46 0,37

Spain 0,99 0,78 0,81 0,97 -0,67 -0,91
Greece 0,99 0,97 0,96 0,97 0,81 0,49
Ireland 0,97 0,95 0,94 0,79 -0,29 -0,23
Italy 0,99 0,87 0,90 0,98 -0,94 -0,90

Japan 0,99 0,77 0,93 0,97 -0,81 -0,67
Portugal 0,99 0,99 0,98 0,73 0,87 0,80
Turkey 0,98 0,97 0,97 0,94 0,88 0,86

Source: Author’s calculations. Data from: Universif Groningen and Conference Board (2002),
CDIAC (Marlandet al, 2002) and Stern (2003).

5. Conclusions.

The guiding light for this analysis has been thelgtof those specific cases in which
the emissions-GDP relationship has followed an rieeeU trajectory. This strategy
aimed to discover whether or not these cases wersistent with the suppositions that
underlie the EKC hypothesis, in short whether titeritional and non-intentional events
that might have given rise to dissociation betwtdentwo variables are systematically
linked to growing, developing economies.

The results of this study indicate that, there astimreshold income level beyond
which there is a general reduction on the presexested on the environment. On the
contrary, historical events and economic crisesldveeem to have been more clearly
linked to environmental transitions rather than diainment of a given developmental
threshold. Specifically, from the analysis presdrtere it is revealed that the events that
provoke the C®GDP transition, that is, the oil crisis of the 09/and the transition of
the Eastern European economies, are not systethaticked to a specific phase of
development and do not even respond to environinatars.

With respect to sulphur, the results are more anthig, given that, on the one hand,
not all of the countries begin the transition & #ame time. On the other, while 1979
seems to be the year in which there is a genedafiak in emissions in many of the
OECD94 countries, this may be somewhat misleadimgngthat this was the year in
which both the second oil crisis and the signingtled Convention on Long-range
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Transboundary Air Pollution took place, hence mgkindifficult to assess their impact

on emissions. Therefore, it would appear to beenoomplex to detect a common given
event capable of explaining the dissociation asda @onsequence, it is also difficult to
determine the role of income levels within the gsx as a motor of the demand for
improved environmental conditions.

In spite of this, there is no level of per capitadme beyond which there begins to be
dissociation in terms of sulphur-GDP and, given treater heterogeneity of this
scenario, other factors might be affecting the lteslihese factors potentially include the
perceived ecological damage, the availability oti-pollutant technology and the
pressure exerted by supranational organizationsly&img the impact of these factors
falls outside the realms of this study but willdsdressed in subsequent analyses.
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