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Abstract

Over the past few decades the
relationship between economic growth
and environmental degradation has been
the subject of intense research. In this pa-
per we attempt to review and survey the
litterateur about the environmental Kuz-
nets curve theory which illustrates the
impact of economic growth on the envi-
ronment. It is observed that a large num-
ber of studies support the validity of EKC
while others didn’t find any empirical ev-
idence to support it. It is important to note
that there have emerged several factors
other than those that were initially taken
into account to employ the EKC. These
include but may not be limited to the
trade openness, population growth, in-
come elasticity of environmental quality
demand, FDI scale, and production and
consumption patterns etc. Litterateur sug-
gests strongly the importance of choosing
suitable indicators and data while at-
tempting to employ EKC. Moreover, the
EKC provides help for the policy makers
to devise a suitable policy in order to re-
duce pollution.

Keywords: Economic Growth, Environ-
mental Degradation, Environmental Kuz-
nets Curve “EKC”

1. Introduction

Environment is the host of all activi-
ties, also the economic activity under
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consideration here. The economic activity
has a cyclic relationship with the envi-
ronment known as “input-output” pro-
cesses in which it receives the raw mate-
rials from the environment and then gives
a range of pollution such as waste, air and
water pollution etc, back to the environ-
ment as an outcome of the production,
consumption and/or utilization processes.
The relationship between economic activ-
ity and the environmental degradation is
explained through Kuznets curves theory.

This study is intended to first intro-
duce the EKC and its hypothesis along
with associated shapes which will lead to
the illustration of the standard model of
EKC. Then, it shall put the studies sup-
porting EKC as well as the inconsisten-
cies observed in its hypothesis and finally
the conclusion.

2. What Is EKC?

The environmental patterns has been
called Environmental Kuznets Curve
(EKC) due to the similarity with the rela-
tionship between the level of inequality
and per capita income considered by
Kuznets (1955) in his presidential address
entitled by “Economic Growth and In-
come Inequality”. He hypothesized an
inverted -U- income — inequality relation-
ship that when per capita income increas-
es, the inequality also increase until at a
certain point “income turning point” af-
ter, the inequality starts to decrease while
the per capita income keeps increasing. A



resemblance of this theory was noted by
Grossman and Kruger (1991) through
their empirical study. They tested the va-
lidity of the EKC hypothesis and found
that there was an inverse-U-shaped rela-
tionship between economic growth and
environmental degradation.

The EKC hypothesis assumes that
there exists an Inverse-U-Shaped rela-
tionship between economic activities,
usually measured in terms of ‘Income per
Capita’, and the environmental quality,
measured by environmental indicators
such as per capita CO2 emission. That is
to say, at the first stage of economic
growth, environmental degradation would
increase with an increase in per capita
income, but would begin to decrease as a
rise in per capita income passes beyond
the income turning point.

A
Environmental
degradation

(pollution)

Post-industrial
economies
(service economy)

Industrial
economies

Pre-industrial
cconomies

1
1
1
1
1
Turning point 1
1
1
1
1
1

»
»

Income per capita
(growth)

Stage of economic development

Source: Panayotou (1993)
Fig. 1: The inverted U-shape of environmen-
tal Kuznets curve

So the EKC hypothesis illustrates that
as a country develops its industry, the en-
vironmental degradation increases ac-
cordingly to it, and start decreasing after
reaching a certain level of economic pro-
gress (Figure 1).lts implicitly suggests
that environmental damage is unavoida-
ble in the first phase of economic devel-
opment. Panyotou (2003) suggested sev-
eral reasons for the inversion of pollution
patterns. First, the turning point for pollu-
tion is the result of more affluent and
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progressive communities placing greater
value on cleaner environment and thus
putting into place institutional and non-
institutional measures to affect this. Se-
cond, pollution increases, at the early
phase of country’s industrialization, due
to rudimentary, inefficient and pollution
generating industries appearing on the
industrial arena. When industrialization
starts to achieve more advanced levels
until it is sufficiently advanced, the pollu-
tion will stop increasing anymore. Rather,
it will start to take a U-turn. Moreover,
service industries will gain prominence
causing a further reduction in pollution.

Further long this trajectory, the pollut-
ed industries will shift from the devel-
oped countries to developing countries
where the developing countries are in the
early stages of economic development.
The environmental regulations in devel-
oped countries might further encourage
pollution generating activities to gravitate
towards the developing countries Lucas et
al (1992). For the sake of development,
these countries sacrifice their environ-
ment accepting those industries being of-
fered by the developed countries. The re-
sult is a greater amount of pollution in the
developing countries Dinda (2004).

One of the best ways to explain the
EKC is income elasticity of environmen-
tal quality demand. In the early stages of
economic development, the people are
more focused on and interested in elimi-
nating poverty and improving their living
conditions while ignoring, willingly or
unwillingly, the importance of environ-
mental protection because of low income
elasticity of demand for environmental
quality. As their income grows, their
standards of living also increase. Then,
they start caring about the quality of envi-
ronment. Their desire and demand for a
clean environment leads to structural
changes in economy and environmental



policies to reduce the environmental deg-
radation. Important to note is the point
claimed by some researchers that the en-
vironment quality is a luxury good at the
early stages of economic growth (e.g.
McConnell, 1997; Kristrom and Rivera,
1996).

Other studies have found even signifi-
cant cubic income-pollution relationship
that takes the form of an N-shaped curve
(Figure 2), like Grossman and Kruger
(1991), with two turning points. Which
means ; Environment degradation in-
crease initially , declines after reaching
the first point , and then increase indefi-
nitely beyond the second turning point.
Birgit Friedl et al (2003) also found a cu-
bic N-shaped relationship between GDP
and CO2 emissions.
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>
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Fig. 2: the N-shape of environmental Kuznets
curve

3. The Environmental Kuznets Curve
Model

The earliest EKCs were simple quad-
ratic functions of the levels of income.
However, we consider a parametric cubic
model which is quite standard in the EKC
literature in order to investigate the vari-
ous shapes and forms of EKC which may
exist between the economic growth and
the environmental degradation. The
standard EKC model takes the following
form:

Ev=aos0ut +B1YuB2YsBsY sy & (1)
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Where E; is the environmental indica-
tor like per-capita BOD emissions, Y; is
per capita real GDP, X, refers to vector
variables that may affect Et such as Ener-
gy consumption, trade openness , popula-
tion growth etc, & is a random error term.
O, o are intercept parameters.

The model is usually estimated with
panel data David | (2003). In the recent
years many studies took place, in differ-
ent countries, to investigate the specific
patterns in each country or group of coun-
tries using different econometric method
and tools in estimating EKC.

Eg. (1) allows to test various forms
and shapes of environmental Kuznets
curve ; B>0, <0 and B3>0 indicates
an N- shaped relationship ; $1<0, f,>0and
B3<0 indicates an inverse N-shaped rela-
tionship; B:<0, B,>0and Bs=0 a U-shaped
relationship ; $1>0, B,<0 and P3=0 reveals
an inverse U-shaped relationship , and
When ;>0 and B,= B5=0 that indicates a
monotonically increasing linear relation-
ship and when [;<0 ,B,= Bs=0 reveals a
monotonically decreasing linear relation-
ship.

The “‘turning point’’ level of income,
where emissions or concentrations are at
a maximum, can be found using the fol-
lowing formula:

T =exp [-Bv/ (2B2)].

Most part of the research on EKC has
been aimed to identify the income turning
point, where this point varies from pollu-
tant to pollutant (Heil and Selden, 2001).
Shafik (1994) found evidence about the
validity of EKC hypothesis with no evi-
dence of turning point and Grossman and
Kruger (1995) estimated the income turn-
ing point under $8000 for gas, Selden and
Song’s (1994) estimated that the income
turning point is under $10000. Neumayer



(2004) cited a range of between $55,000
and $90,000 as the income turning point
for CO2, based on assumptions. Because
of the sensitivity of these results to
changes in model specification imply that
the conclusions drawn cannot be consid-
ered robust (Stern, 1998). Also, Stern
(2004) suggests that many of this econo-
metric work is flawed in that it often fails
to take account of problems such as
heteroscedasticity, simultaneity, omitted
variables or co-integration. Alternatively,
it may simply be the case that there is no
single relationship between emissions and
income, that the evolution of emissions is
dependent on many factors that vary and
change according to circumstances.

4. Study Results Consistent With The
EKC Hypothesis

Investigating the relationship between
the economic growth and environmental
degradation is relatively a new thread.
Before the empirical testing for EKC the
earlier studies analyzed the theoretical
issue on an inverted-U-shaped EKC.
Beckerman (1972, 1992) focused on the
loss of welfare of the population in de-
veloping countries. Simon (1981) led
vigorous challenge to conventional be-
liefs about energy scarcity, natural re-
sources and pollution of environment.

The first empirical study for EKC
which appropriated to treat the relation-
ship between the economic growth and
the environmental degradation appears to
have been the NBER working paper by
Grossman and Kruger (1991) who noted
the resemblance to Kuznets inverted —U-
shaped relationship between income Ine-
quality and development estimated EKC
for SO2, fire smoke, SPM. After this
study many empirical studies appeared to
test the validity of EKC model around the
world. Shafik et al (1992) presented their
study exploring the relationship between
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the economic growth and environmental
quality by analyzing the pattern of 10 dif-
ferent indicators; this was the background
of the World Bank’s report (1992) which
confirmed on the necessity to integrate
environmental considerations into devel-
opment policy making. Many other stud-
ies like Yi Chia Wang et al (2011), Reka
Homordi et al (2009), Lucena (2005),
Michael Tuker (1995), Jean Agres et al
(1999), Fodah, M et al (2010) also found
a significant evidence of prevalence of
EKC in different countries, in a individu-
al country as well as in set of countries,
with different environmental indicators
such as CO2, SO2, NOX, BOD etc.
Panyouto (1993,1997) study supported
the prevalence of EKC in developing and
developed countries, when he found that
at least in the case of ambient SO2 levels,
policies and institutions can significantly
reduce the environmental degradation at
low income levels and speed up im-
provement in higher income levels.
Thereby, he concluded flattening EKC
and reducing the environmental price of
economic growth. At the same time, he
suggested that developed countries could
help the developing countries through
creative financing mechanisms such as
global environmental facilitation.
Dinda(2004) indicated that, in general,
less developing countries use their whole
stock of capital for commodity produc-
tion which generates pollution for the sa-
ke of development. Differences may not
only lie between the developing and de-
veloped countries in the level of pollution
and income turning point level .Ying liu
(2009) found in the same country that
more developed coastal regions, had a
high income level of turning point than
the less developed central and western
regions in China. Lopez (1994) Seldon
Song (1995) considered exogenous tech-
nological change and found that pollu-
tion is generated by production, and the
relationship between pollution and in-



come levels depends on the elasticity of
substitution of goods. Erwin H. Bulte
(2001) found that in developing countries
production and consumption patterns of
households are the main causes of envi-
ronmental damage. Another study based
on a conventional household model,
Moconnell . EK (1997) said that pollution
is generated by consumption rather than
production activities, and also generated
an inverted -U-shaped pattern under ap-
propriate conditions persistent to EKC.
Hsiang Chih Hwang (2007) study con-
firmed the existence of EKC between
BOD and GDP per capita. Ferda (2008),
Agras and Chapman (1999) , Abdul Jalil
(2009), Muhammad Shahbaz et al (2010),
Junghe Baek et al (2011), Z. Liu et all
(2011) through their empirical studies
found that the energy consumption and
trade openness are significant variables in
explaining CO2 emissions. In addition to
these studies Ang, J. B (2007) found that
more energy use, higher income, and
greater trade openness tend to cause more
CO2 emission.

Many studies tested the impact of en-
ergy consumption and population growth
on environment, Xuemei Liu (2005)
found that including energy consumption
in regression implies a negative relation-
ship between income and Co2 emissions,
which is contrary to the previous find-
ings. 1.J. Lu et all (2007) suggested that
the rapid growths of economy and vehicle
ownership were the most important fac-
tors for the increased CO2 emissions. En-
ergy conservation performance and CO2
mitigation in each country are strongly
correlated with environmental pressure
and economic driving force whereas pop-
ulation intensity contributed significantly
to emission decrease. Anging Shi (2001)
found that population growth has been
one of the major driving forces behind
increasing carbon dioxide emissions.
Richard York et al (2003) found that
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population has a proportional effect (uni-
tary elasticity) on the CO2 emission.
Kaufmann, R.K. et al (1998) noted that
some environmental problems can be
ameliorated by slowing population
growth and increasing income levels.

5. Study Results Inconsistent With
The EKC Hypothesis

EKC hypotheses are spatial hypothe-
sis for this theory. It assumes that the
economic growth in the early stages
causes harm to environment but after a
certain point (income turning point) the
economic growth becomes a cure where
it fixes and reduces the environmental
damage despite the economic growth
continues in increasing. Some studies
didn’t find empirical evidence to support
the validation of EKC hypothesis such as
Moomaw et al (1997), De Bruyn et al
(1998), V.lantz,Q feng (2005), those stud-
ies found that CO2 unrelated to GDP.

The estimation of EKCs for total en-
ergy is an attempt to capture environmen-
tal impact whatever its nature Suri and
Chapman (1998). Both Arrow et al.
(1995) and Stern et al (1996) argued that
if there was an EKC type relationship it
might be partly or largely a result of the
effects of trade on the distribution of pol-
luting industries. The environmental
regulation in developed countries might
further encourage polluting activities to
gravitate towards the developing coun-
tries Lucas et al (1992). D. Stern et al
(1996) critically examined the concept of
EKC and they found the following result,
it did not appear to them that the EKC
approach has much to offer in the way of
informing the choices arising for policy
maker. Jordi Roca et al (2001) study pre-
sented evidence that there isn’t any corre-
lation between higher income level and
smaller emissions, except for SO2 whose
evolution might be compatible with the



EKC hypothesis. The authors argue that
the relationship between income level and
diverse types of emissions depends on
many factors. Thus it cannot be thought
that economic growth by itself will solve
the environmental problems.

6. Conclusion

It is evident from the results of vari-
ous studies that the EKC is valid in some
cases while invalid for others depending
upon the specific scenarios prevailing in
different countries. This leads us to un-
derstand that the economic development
is not the only variable affecting the deg-
radation of environment. Environment
can get degrade for several other factors,
alone or in a mix. These include but not
limited to trade openness, population
growth, income elasticity of environmen-
tal quality demand, FDI, scale, produc-
tion and consumption patterns etc. Ac-
cording to the empirical studies done on
EKC, it is quite important to choose suit-
able indicators and data. Not less im-
portant is the fact that income turning
point varies in the different scenarios and
circumstances in terms of pollutant to
pollutant and specificity of every country.
Although EKC has been subjected to a
criticism, nonetheless, it still prevalent
and provides the bases for further re-
search by providing the flexibility for
more factors, which affect the environ-
mental degradation in a positive or nega-
tive manner. The EKC illustrates that the
economic growth and eliminating poverty
is the ‘primary goal’ which the people are
looking for in the early stages of econom-
ic growth. The EKC gives a sign to the
policy makers helping them in devising
policies to control Pollution in the first
stages of economic development which
may cost more in future. The industrial
revolution which pushed the world econ-
omy and the developed countries forward
had many negative impacts on the envi-
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ronment as a consequence of that, the
developed countries should share the re-
sponsibility of reducing the pollution with
the developing countries helping them to
achieve development on one hand while
reducing the global environmental degra-
dation.

7. References

[1] Abdul Jalil, Syed F.Mahmud.
“EnvironmentKuznetscurveforCO2
emissions: A cointegrationanalysis
for China”. Energy Policy 37 5167—
5172, 2009.

[2] Agras, J. and Chapman, D, “A Dy-
namic Approach to the Environmen-
tal Kuznets Curve Hypothesis”, Ecol.
Econ. 28, 267-277, 1999.

[3] Ang, J. B. CO2, “emissions, energy
consumption”, and output in France.
Energy Policy; 35: 4772-4778, 2007.

[4] Anging Shi, “Population Growth and
Global Carbon Dioxide Emissions”,
Paper to be presented at IUSSP Con-
ference in Brazil/session-s09, 2001.

[5] Arrow, K., Bolin, B., Costanza, R.,

Dasgupta, P., Folke, C., Holling, C.

S.,Jansson, B-O., Levin, S., Maler, K-

G., Perrings, C., and D. Pimentel,

“Economic growth, carrying capacity,

and the environment”. Science, 268:

520-521, 1995.

Beckerman, W.B. (1972), “Economic

development and the environment: a

false dilemma”, reprinted as Becker-

man, W.B, Growth, the Environment
and the Distribution of Incomes: Es-
says by a Skeptical Optimist, Edward

Elgar, Cheltenham, 1995.

[7] Beckerman, W.B, “Economic growth
and the environment: Whose
growth?Whose environment?”, World

(6]



Development, Vol. 20 No. 4, pp. 481-
96, 1992.

[8] Birgit Friedl, Michael Getzner, “De-
terminants of CO2 emissions in a
small open economy” .Ecological
Economics 45 133 /148, 2003.

[9] De Bruyn, J. van den Bergh, and J.
Opschoor, “Economic growth and
emissions: reconsidering the empiri-
cal basis of environmental kuznets
curves”. Ecological Economics,
25:161-175, 1998.

[10] Dinda, S., “Environmental Kuz-
nets curve hypothesis: a survey”.

Ecological Economics, Vol. 49 No. 4,

pp. 431-55, 2004.

Erwin H. Bulte, Daan P. van
Soest., “Environmental degradation in
developing countries: households and
the (reverse) Environmental Kuznets
Curve”. Journal of Development
Economics Vol. 65 Z2001. 225-235,
2001.

Ferda Halicioglu., “An econo-
metric study of CO2 emissions, ener-
gy consumption, income and foreign
trade in Turkey”. Energy Policy 37
1156-1164, 2008.

Fodha, M., Zaghdoud, O, “Eco-
nomic growth and environmental
degradation in Tunisia: an empirical
analysis of the environmental Kuz-
nets curve”, Energy Policy 38, 1150—
1156, 2010.

[14] Grossman, G.M. and Krueger,
A.B. “Environmental impacts of a
North American Free Trade Agree-
ment”, National Bureau of Economic
Research Working Paper 3914,
NBER, Cambridge, MA, 1991.

[15] Grossman, G. M., and Krueger,
A.B., “Economic Growth and the En-
vironment”. Quarterly Journal of
Economics 110(2), 35377, 1995.

[16] Heil, M.T. and Selden, T.M.,
“Carbon Emissions and Economic
Development: Future Trajectories
Based on Historical Experience, En-

[11]

[12]

[13]

773

vironment and Development Eco-
nomics”, 6, 63-83, 2001.
Hsiang-Chih Hwang, “Water

Quality and the End of Communism:

Does a Regime Change Lead to a

Cleaner Environment?” .International

Business School, Brandeis Universi-

ty, 415 South St, Mail Stop 032, Wal-

tham, MA 02454-9110, 2007.

[18] IBRD, World Development Re-
port, “Development and the Envi-
ronment”, Oxford University Press,
New York, NY, 1992.

[19] 1.J. Lu, Sue J. Lin, Charles Lew-
is, “Decomposition and decoupling
effects of carbon dioxide emission
from highway transportation in Tai-
wan”, Germany, Japan and South Ko-
rea. Energy Policy 35 3226—
3235,2007.

[20] Jordi Roca, Emilio Padilla,
Mariona Farre” , Vittorio Galletto,
Economic growth and atmospheric
pollution in Spain: discussing the en-
vironmental Kuznets curve hypothe-
sis” Ecological Economics 39 85—
99,2001.

[21] Jungho Baek , Hyun seok kim,
“Trade Liberalization , Economic
Growth , Energy Consumption and
Environment : time series evidence
from G20 Economies” Journal of
East Asian economic integration
Vol.15, NO.1, 2011.

[22] Kaufmann, R.K., Davidsdottir,
B., Garnham, S. and Pauly, P, “The
determinants of atmospheric SO2
concentrations: reconsidering the en-
vironmental Kuznets curve”, Ecolog-

ical Economics, Vol. 25 No. 2, pp.

209-20, 1998

Kuznets, Simon, “Economic

Growth and Income Inequality”.

American Economic Review 45(1):

1-28, 1955.

[17]

[23]

[24] Kristrom, B,and Rivera, “Is the

Income Elasticity of Environmentyal



Improvement Less then One ?” Envi-
ronmental and Resources Economics,
7:45-55, 1996.

Lindmark, M, “An EKC-pattern
in historical perspective: carbon diox-
ide emissions, technology, fuel prices

and growth in Sweden”, 1870-1997.
Ecological Economics 42, 333- 347,
2002.

[26] Lopez, R, “The environment as a
factor of production: the effects of
economic growth and trade liberaliza-
tion” , Journal of Environmental Eco-
nomics and Management, 27: 163-
184, 1994.

[27] Lucas, R., Wheeler, D., Hettige, H.,
“Economic development, environ-
mental regulation and the internation-
al migration of toxic industrial pollu-
tion: 1960-1988”. In: Patrick, Low
(Ed.),

International trade and the environment,
World Bank Discussion Paper, vol.

159, pp. 67-88. Washington,

DC,1992.

Lucena, A. F. P. Estimativa de
uma Curva de Kuznets Ambiental
Aplicada ao Uso de Energia e suas
ImplicacOes para As Emisdes de Car-
bono no Brasil. 2005. 132f. “Un-
published Master Thesis, Faculdade
de Engenharia, Universidade Federal
do Rio de Janeiro”, Rio de Janeiro,
2005.

Muhammad Shahbaz. “Envi-
ronmental Kuznets Curve and the
Role of Energy Consumption in Paki-
stan”, School of Social Sciences,
Universiti Sains Malaysia 11800
USM, Penang, Malaysia,2010.

[30] Mcconnell, EK, “Income and

demand for environmental quality”,

Environment and Development Eco-

nomics , 2: pp 383-399,1997.

Michael Tucker , “ Carbon diox-
ide emissions and global GDP” . Eco-
logical Economics 15 215-223, 1995.

[25]

[28]

[29]

[31]

774

[32] Moomaw, W. R. and G. C. Un-

ruh, “Are environmental Kuznets

curves mis- peading us? The case of

CO2 emissions. Environmental and
Development Economics”, 2: 451-
463, 1997.

[33] Neumayer, E, “National Carbon
Dioxide Emissions: Geography Mat-
ters, Area”, 36(1), 33-40, 2004.

[34] Panayotou, T, “Empirical tests
and policy analysis of environmental
degradation at different stages of eco-
nomic development”. Working Paper
WP238, Technology and Employ-
ment Programme. International La-
bour Office. Geneva,1993.

[35] Panayotou, T “Demystifying the
environmental Kuznets curve: turning
a black box into a policy tool”, Envi-
ronment and Development Econom-
ics, Vol. 2 No. 4, pp. 465-84,1997.

[36] Panyotou ,T. “ Economic
Growth and the environment,” Spring
Seminar of the United Nations Eco-
nomic Commision for Europe, Gene-
va, 2003.

[37] Shafik, N. and Bandyopadhyay,
S,. “Economic growth and environ-
mental quality: time series and cross-
country evidence”. Background Paper
for the World Development Report,
Vol., The World Bank, Washingto,n
DC, 1992.

[38] Shafik, N., “Economic devel-
opment and the environmental quali-
ty: An econometric analysis”, Oxford
Economic Papers 46, 757-773, 1994.

[39] Selden, Thomas M. and Daging Song.
"Neoclassical Growth, the J Curve for
Abatement, and

the Inverted U Curve for Pollution,”

Journal of Environmental Economics and

Management 29(2), 162-68, 1995.

[40] Simon, J.J , “The Ultimate Re-

source”, Princeton University Press,

Princeton, NJ, 1981.


http://journals.cambridge.org/action/displayJournal?jid=EDE
http://journals.cambridge.org/action/displayJournal?jid=EDE

[41] Stern, D.I., Common, M.S. and
Barbier, E.B. “Economic growth and
environmental degradation: the envi-
ronmental Kuznets curve and sustain-
able development”,World Develop-
ment, Vol. 24 No. 7, pp. 1151-60,
1996.

[42] Stern, D.I., Progress on the En-
vironmental Kuznets Curve? Envi-
ronment and Development, 3,175-
198, 1998.

[43] Stern. David I ,“The Environ-

mental Kuznets Curve”. Encyclope-

dia of Energy , Elsiver Inc , 2004.

Suri, V. and Chapman, D, “Eco-
nomic growth, trade and the energy:
implications for the environmental

Kuznets curve”. Ecological Econom-

ics, 25: 195-208,1998.

[45] Richard York, Eugene A.Rosa,
Thomas Dietz. STIRPAT , “ IPAT
and ImPACT : Analytic tools for un-
packing the driving forces of
enveronmnat impacts”, Ecological
economics46351-365, 2003.

[46] Reka Homorodi , “An Analysis
of the Relationship between Carbon-
Dioxide Emissions and Gross Domes-
tic Product for 139 Countries within
the Time Period 1985-2004”. Master

[44]

775

Degree Project in Economics, school
of Technology and Society University
of Skovde, 2009.

[47] V.lantz, Q.feng. “Assesing in-

come, population, and technology

impacts on CO2 emissions in Canada:

Where’s the EKC?”, Ecological eco-

nomics 57 (2006) 229-238, 2005.

Xuemei Liu, “Explaining the
relationship between CO2 emissions
and national income—The role of en-
ergy consumption”, Economics Let-

ters 87 325-328,2005.

[49] Yi-chia Wang, Yih- chi chuang,
“Environmental Resilience and Eco-
nomic Growth: Command Economy's
Optimization and Environmental
Kuznets Curve Economic Model-
ling”, Vol. 28, No. 6 (2011): 2854-
2861,2011.

[50] Ying Liu., “Trade, growth, and
environment nexus: the experience of
China, 1990-2007”. Master of eco-
nomics by Research thesis, school of
economics, Faculty of commerce,
University of Wollongong, 2009.

[51] Z. Liu,Y. Geng, B, “Xue. Inven-
torying Energy-related CO2 for City:
Shanghai Study”. Energy Procedia 5
2303-2307,2011.

(48]





