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ABSTRA

Understanding the impact of environmental gove is o the important questions in
ecological sciences. We hypothesize ig mental governance to reduce
anthropogenic emissions of greenhousc/is® ap heat in environment. Carbon digkide (CO

of a country’s environmental quality. Using
e relationship between environmental
etric modelling, and found that a unit
increase in environmental govi ’tric tonnes reduction in anthropogenic CO
emission. This study justifies t onmental governance initiatives, calling for
more inter-country and intra agreements-toTeduce anthropogengnsion.

publicly available data for 120 cou
governance and anthropogenic i

Key words: Car i nvironmental governance.

INTRODUCTION (a State in India) to protest rampant deforestation.
ruleghis movement was a non-violent protest by
Rre related to vari(mégging trees to prevent them being chopped down
Iikefor making commercial products like sport goods,
esources, otftc. The history and more details regarding this
A s firms, angrovement is described by Guha (1990). There are
¥ Agrawal 2006)_several popular examples of environmental
and  impact ofdovernance initiatives (like Carbon Tax, Clean
key area of researg’hower Plan, etc.) by developed countries like
paavola 2007, Gaaz United States of America, Germany, Switzerland,
To give an intuitive appeal of what€tc: | would like to point out that developing

ontal governance means, let us descrigguntries without a significant manufacturing or
The Chipko movement durindndUStrial base also have environmental

ed by peasants in Uttarakhandovernance initiatives. For example, Nepal is a

Environmental goyg
processes, and prg
forms of envi
conservation, pro

1970s was
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land-locked country and its economy is driveroccur during project
primarily by agriculture and services. More tharoperation. The successive perfe
90% of Nepal's workforce is employed inthe Thirteenth plan (2013-2016)4 assured to
agriculture and services and the remainingffectively implement commi i
percentage employed in crafts-based industmnvironmental protection, res
(Source https://en.wikipedia.org/wiki/Nepal#Econgmy use of natural resources,
Nepal has been at the forefront in drivingmplement commitment
environmental governance efforts despite severatanagement includig

implementation challenges (Ayadi 2012, Upadhya These are of the
and Kandel 2015). Ayadi (2012) notes that frongnvironmental gda the world,
the first five year plan (1956-1961), environmentagoverngients, ' ations, non-

protection was given importance in Nepaldovern : scientists have
Important public policies related to environmentafOme tog ' ades to create laws,
protection, in Nepal, are National Conservatioffdreemen jstitutions intended to solve
Strategy 1988, Nepal Environmental Policy and®'9€
Action Plan 1993, Tourism Policy 1995, Solid%?
Waste Management Policy 1996, Hydropowef;’r
Development Policy 2001, Nepal Biodiversity

Conservation Strategy 2002, National Wetlan&" ©
Policy 2003, etc. (Ayadi 2012). The co
forestry programs initiated in 1993 are nq
across Nepal. Ayadi (2012) notes that th
is unique to Nepal and is a role mggdel
countries to follow. Upadhya and
succinctly summarise the envir
policies and initiatives i

f biodiversity, excess
ission, etc. (Speth and Haas
n large-scale environmental
greenhouse gas emissiop. CO

arvey 1993). There is need to reduce
genic emission of such greenhouse gases
Pate global warming. In this paper, we
igate the question:Has environmental
governance been effective to reduce anthropogenic
Taking note of the themission of CO,? My hypothesis is better
Government of Nepal be rgnvironmental governance would lead to reduced
policy measures to reduce i an@nthropogenic Coemission. This could be due to
safeguard the envirgg s welBproved environmental literacy and pro-
introduced to
concern of the d

acts were promul bple upfront tgehicular pollution, environmental activism by

{\lGOS and citizens to protect environmental
gegradation, etc.

managemen
g wied to implemen
brojects and promote environmental Dutt (2009) studied the impact of overall

pact Assessment (El4QPvernance quality (no specific emphasis on
xamination (IEE) were €nvironmental governance) on anthropogenic, CO
datory to identify, predict, and evaluatgMission using cross-national panel data. The
s of development projects on thélataset consisted of 124 countries spanning the

ad to formulate mitigation strategieme period from 1984 to 2002. Equation (1)
to minimize (NggRdverse impacts that are likely t§lescribes the functional specification used:
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the World Bank,
proxies for

CO; emission per capita = f [GDP per capita, (GDP pegOvVernance measures provig
capita¥, population density, quality of governance, World Governance IndicatorS
political institutions, ~socio-economic conditions, countries’ governance quality.
education level, education expenditure, interactionrneasures are: voice and ag
between governance and political institutions,Stability and absence of
interaction between education expenditure andffectiveness, regulatory qual
education level, time trend] ............ Q) control of corruption. A detailé i of

these measures cajp j

Data on anthropogenic GOemission were
(2011). No other

obtained from World Development Indicators,

) Halkos and Nid non-
published by the Data and Research Group of . )
World Bank ity of ) i aram ) ' that the
_ orld Bank. Qual y of governance is a f:om_p03| €alatio Juality and, CO
index of quality of bureaucracy, corruption in the . . L
' ~ “emission m countries’ higher
government, and democratic accoumab"'%overnance qu t always lead to lower

obtained from the International Country RiskCOZ
Guide, published by the Political Risk Serviceg,,
Group, New York. Dutt (2009) found that,
countries having better quality of governanceg

2009, Halkos and Nickolaos
ific to activities related to
ance. To rectify this gap, our
measures for environmental

are not
ental go

country follows an invegted U-sh Iationshiﬁegress'on' Table 1 summarizes the variables used,

with the level of inc wthintuition behind using it, and expected sign of

(Grossman and Kruege, nestimates. This is the theoretical framework we

implication of EKC hypothesis
that economic gro
environmental

proposed various
EKC (Panayotou

tiondeveloped from existing literature. Data for all
ad teariables except environmental governance index
hav@yas obtained from World Development Indicators,
e existence Qf plished by the Data and Research Group of
| do nO{/\lorld Bank (http://data.worldbank.org/). The
environmental governance index for countries was
) . study, I—!alkos an%btained from Environmental Sustainability Index
2) studied the relationship between ) ) )

. Project of Yale University and Columbia
on and quality of

on a cross-national panel dataset of dniversity (World Economic Foruret al. 2002,

database. They used  sikttp://sedac.ciesin.columbia.edu/es/esi/index.html.
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Table 1. Description of variables.

Variables Description Intuition based on theor Expected
ign

Dependent variable

CO, emission per capita (G@mission in metric
tons)/ (population)

Independent variables

GDP per capita (GDP in thousand $)/
(population)

2
(GDP per capita)

Fossil fuel usage (Fossil fuel energy
consumption/Total energy J
consumption)*100

Environmental governanceComposite index
index

Environmental governance inde ing various datasets (Richmond and
n 2006, Galeottt al. 2006). We do not
a detailed review of literature on EKC
pypothesis for C® emission. Our intention is to
“corruption, percentag undeprovide theoretical justification for including GDP
protected status, rule byer capita and (GDP per capftajs control
public, government knowdge/ariables for estimating the impact of
, andnvironmental governance on anthropogenic, CO
World Economic FQ mentakmission.
governance” (Woy m 2002, Yale  Let us explain the rationale of fossil fuel usage
Center for Enviro Policy 2005)variable in more detail. What does this variable
aracteristics ofean? Inclusion of this fossil fuel usage variable is
¥gh other indicetended to capture three scenarios: (1) Fossil fuels
ustainability  Index, ysed to meet the power requirements in countries
Index are available fofhere agriculture is the major source of income,
>s do not measure the) Fossil fuels used to meet demand of vehicular
characteristics ~ of  environmentalfye| in countries with high number of motored
vehicles, (3) Environmental regulations that are
as have supported and rejectéatended to limit fossil fuel usage or promote clean
existence of EKC for €O fuel usage. If we include clean fuel usage variable

specifically measures governance i
environment, was available only fo
and 2005. This composite

evidence fo
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(also available in the World Bank database), it wilto, emission per capita = f [GD capita + (GDP per
be correlated with the fossil fuel usage variable, capitaj + fossil fuel usage + envir® Al governance
i.e., in a country like UAE, the fossil fuel usage is

close to 100% and the clean fuel usage is close to
0%. Hence, we decided against using clean fuel We perform linear reg
usage variable for the analysis. quantify the impact of enviro

index]...... )

There might seem a possibility for theindex' Given that we hg ~ck for

existence of reverse causality, i.e., higher,COn€ presence of indj

D
wn
(0]
D
=
D
o
~—
7]
3
Q

<

emission leading to better environmentafnd time effects.

does not lead to better environmental governandeecau i @ ares) regression
in a country. Rather, better environmentakstimator i consistent in their
governance in a country is due to highpresence. We
environmental literacy, spill-over effects ofpgc

eck for time effects

present in dataset. We
environmental literacy and awareness from othey, ce of country specific effects.
countries, awareness of human-made damages.lt
the environment that are directly not related to, quste

emission, etc. (Mehtat al. 2001, Davidson 3
LS regression on panel data

fixed effects regression - are
of 120 countries and the sample char&gperi dividual fixed effects significant?

The World Bank database had £
for 220 countries during the ye

But, Environmental g
two years was availa 145tep 4: Decide on fixed versus random effects

Run random effects regression - are
individual random effects significant?

countries, respectively.

Table 1. Developg ' i These steps are motivated from Baltagi (2008)
implementation il laws  (e.9.9ng Owusu-Gyapong (1986). We describe these

Pe, Ocean'asteps in the next section. Panel data regression is

a 0,
40% of theexecuted using Stata software. The dataset, codes

with  weaker
used, State outputs are not included in this paper.
mental laws (ex:

outh America) constitute

hese 120 countrieg) odel results and diagnostics
¥ to 57% of global G@mission in 2002

countries in No
Middle East part

They can be made available upon request.

Step 1: The pooled regression estimates (i.e., OLS
the research question, we use tlestimator) and their statistical significance are
following linedg@pecification: summarized in Table 2.
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Table 2. Pooled OL S (Ordinary least squares). Fixed effects regressio

Variable Expected Obtained p- result of restricted F-test for
sign coefficient value

tata provides the
jnificance of
country specific effects. In this g ds an F-
GDP per capita + .0007 0.0001value = 75.82 which is stati

(GDP per capitd)  +/- -9.90E-09 0.0001 5% significance level.
Fossil fuel usage + 0613  0.0001/ndividual effects of each
Environmental . 3259 00001 Sgnificant Italso megge
governance index omits these individ 2ffects suffer from
an omission vari
The estimated model is statistically significantpjased and incons in estimator is
i.e., it has an F-value of 114.2 that is statisticallyreferr _ r parameter of

significant at 5% significance level. The estimateghterest nterpretation. The
model fits Significantly better than a model with NOpptained r environmental governance
predictors. The sign of obtained coefficients meetgde isti ficant even at 90%

our parameter of interest is: a unit increase ipg
environmental governance index reduces averagg cific time invariant effects, that
CO, emission by 3.2 metric tons per capita. This
OLS estimation is consistent only if there
individual effects.

within estimators, would have
of the information that
ental governance index explains. Strength
pgentry’s environmental governance is
d on the political system which is time

Step 2: To test for individual effects, we
effects regression. The fixed effect
for all time-invariant differ t of that country.
countries. The estimgted coe
effects model cannot
time invariant characteri
advantages of oil reserves, p
The fixed effects reg 4
estimator) and t
summarized in Ta

of fixe s
_d%ep 3: To test whether individual effects are
mitte .
Irandom, we run random effects regression.
a
et(I:?andom effects model assumes country specific

ithirqandom error term to be uncorrelated with
gegressors which allows time-invariant variables to
play a role in explaining the dependent variable’s
variation. Random effects model allows us to

generalize the inferences beyond the sample used.

p_
coefficient value

0.0001 0.0001

The random effects regression estimates, also
called GLS (Generalised Least Squares) estimator,

and their statistical significance are summarized in
-1.65E-09  0.007 Taple 4. The GLS estimator incorporates the
0.0528  0.054 variance structure of error components. The default
0.0088 0.972 option in Stata uses Swamy and Arora method for
estimating the variance components.
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Table 4. Random effectsregression. Step 4: In this step we deg

Variable Expected Obtained p- GLS estimator and Within est
sign coefficient value

between choosing
We conduct

: Hausman specification test, whja ed on the
GDP per capita + 0.0003 0'0001diﬁerence between fixed
(GDP per capitd) ~ +/- -3.36E-09 0.0001 ggtimators. It basically tests
Fossil fuel usage + 0.0824 0'0001specific random errors a
Environmental - -0.361 0.168

regressors. The null hypothe
correlated.

The p-value of Wald Chi-square is statistically exogeneity of all i
. d"IdIVIdua| effects. pffects model
significant at 5% significance level in the estimate i

. allows aors with these
model. This means that all coefficients are divid ¢ q
. . indivi . on of random
significantly different from zero. We did Breusch- ) "
L effec en the additional
Pagan Lagrange Multiplier (LM) test and
mformatlon pro odel leads to a more
Likelihood-Ratio (LR) test to check if variances of ) .
e ithin estimator. The
the random individual effects are different from .
. ) ] f onality assumption makes the
zero. The null hypothesis of LM test is variances of . .

q dividual  effect ) ra del similar to an omitted
rgn .qm in !VI ual effects are ze-ro, i.e., no ion so that its GLS estimator
significant difference across countries. The tesltS
statistic rejected the null hypothesis
significance level, i.e., random country e
significant and their variance is not zero
hypothesis of LR test is the same as L
LR test statistic rejected the null h
significance level, i.e., random ¢

governance index

lly significant at 5% significance level,
cannot reject the null hypothesis. The

- Gstimated random effects model summarised in

afhble 5.
5%

signs. Our parameter of

intuitive sign, is not stati o
. Step 5: In finalising the random effects model, we
specific  effects of the have assumed that disturbances have
P . ) ) homoscedasuc variances and constant serial
coefficient of envi ce index is: a
. correlation through the random individual effects.
€an etwe%e cannot be confident about the p-values
; ssion by 0.36 (onorted in Table 5, because tests for
capita. So far, we have establishgferoscedasticity and serial correlation are not

ators are pFEfeffed Qone. Testing for heteroscedasticity and serial

i.e., when one deals with heteroscedasticity, serial
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correlation is ignored and when one deals withejecting this hypothesis ba on sample results.

serial correlation, heteroscedasticity is ignoredhese are Type 1 error and Ty

(Baltagiet al. 2010, Baltagi 2008). Our dataset is a
. . . ; .Type 1 error: We say that
micropanel with less time periods. Econometric

theory says that such datasets are least likely %wwonm.en.tal g(;/etrnan(;e Ir
have problems of serial correlation (Baltagi 2008). OZ em'SSItOT' ut, ac ui
We check for the presence of heteroscedasticity be)pwronmen al governance ha

executing the following steps: Type 2 error: We sSd i S in

. . __environmental
a) run iterated GLS model assuming i
anthropogenic

. actuall
heteroscedasticity improvements y

governance

b) run GLS model assuming homoscedasticity

they cannot be
othegis is tested on a sample.
ror could lead to
ment spegding. money or encouraging
ance initiatives in spite of not
nefits  through reduced
ission. Committing a Type 2
Government spending its scarce
es on other projects and with minimal focus
pental governance efforts. The p-value
the probability of committing Type 1

c) run LR test where null hypothesis is  Both
heteroscedasticity exists

The results failed to reject null hypothesis, i.e.CO
heteroscedasticity is present in the model. Wg
compute robust standard errors, described by Talaljg
5, to control for heteroscedasticity.

Table 5. Robust standard errors.

Variable Expected Obtained
sign coefficient

GDP per capita + i /

GDP 2 o this study, given the nature and

( _ per capitd) i Juence of committing a Type 1 error, we can
Fossil fuel usage + gly increase the acceptable error level to 17-

Environmental -
governance index

169 20%. Using this argument, we can still defend the
practical significance of environmental governance
index. This study also demonstrates that
ancpplication of GLS estimator to random effects
levelmodel is an appropriate approach to use because it
raise theis more efficient than OLS. This also means that
t significanceexistence of unobservable time-invariant country
o0 this questi@pecific effects is not sufficiently important to
c are willing tovarrant the adoption of a fixed effects
(i.e., p-value) ispecification.

pability of committing Type 1 error.

pling, i.e., based onCGPNCLUSION

chefs hypothesise about the Reduction in per capita G@mission by 0.36

. In this study, the null hypothesis is:metric tons when environmental governance index
g0ts in environmental governance havehanges across time and between countries is
athropogenic G@mission. We can significant, considering the magnitude of reduction

es of error while accepting orthat is achieved. Our study justifies the role of

We find that the environm
index is not significg
However, it is
significance level
level should we

commit two
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existing environmental activism by governmenBaltagi, B.H. 2008Econometrihaalysis of Panel
and non-government institutions and calls for more  Data. John Wiley and Sons op. 13-100.
mter-country_and mtra_—cquntry practices to reduc%altagi, B.H., B.C. Jung and
anthropogenic C®emission. The study can be .
. . . : Testing for heterosked
improved by using a better index of environmental . .
. . . . correlation in a rando

governance (if available) for more time periods.
Increasing time periods in the panel dataset will
help capture the dynamic effects of change in
anthropogenic C®Qemission and will help obtain a Damodaran, A. 2Q 41 forbearance: The
better model. This paper has not accounted for challenge of g
oceans absorbing anthropogenic C@mission in environmen
resulting in ocean acidification and plants i6 1):33-45.
absorbing anthropogenic O emission for . .

. g hog ¢ ) . .Davidson v Frickel. 2004.
producing oxygen. The anthropogenic part in this .

. o . . ental governance: A
paper includes only emission from burning fossil )

. n and Environment
fuels and cement manufacturing. There are other
sources of anthropogenic @emission that are not
included in our study. This paper also makes B rnance, institutions and the
strong assumption that environmental governance ' g me relationship: a cross-
influences CQ emission in the same year. F nvironment, Development and

. Biermann, C. Folke, M. Nilsson and

DIsson. 2012. Global environmental

rnance and planetary boundaries: An
oduction.Ecological Economics 81:1-3.

rovidegGaleotti, M., A. Lanza and F. Pauli. 2006.
suggestions to check alyan Reassessing the environmental Kuznets curve
Kolukuluri (IIM Bangalore for CO, emissions: A robustness exercise.

many of his valuable days fo r€ is pgoer and  Ecological Economics 57(1):152-163.
improve the panel datg i
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