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1- Counterfactual
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Table 2- Estimation Results of Probit model in DiD method (Kyoto protocol)
guess oo shro Bl Z oyl s
Variable Coefficient ~ Standard deviation  Z statistics ‘5; 3‘-;'“
ro
(Log GDPP) &, GDP 2 )& -0.16** 0.05 -3.2 0.002
4l CDP )8 £ oy 0.005 0.02 0.24 0.80
(The square of Log GDPP)
.I . e . O e . - S .a s . e
Lfl>‘> uﬂlbb "\.'719’ Jf )‘ “"*“‘o_ o ‘59)9l u»))‘ ke M)w -0.025* 0.015 -1.62 0.10
(Log the share of industrial value added from GDP)
S8 b ey o 025 0.02%* 0.007 2.83 0.005
(Log the proportion of urban population to total)
2 e 5 S5 le e o250 -0.00* 0.05 1,79 0.07
(Log the proportion of foreign direct investment to GDP)
(CONS) lase 5 Lo ps -0.06 3.06 -0.02 0.98

Prob=0.007

LR chi2=15.85 Pseudo R?=0.37
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Source: Research findings (** and * respectively significantly in level of 5 and 10 percent)
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Table 3- Results from DiD regression (Kyoto protocol)

AU gukin COz i, shro Bl 50l t oLl &> e o
QOutcome variable Log CO2  Standard deviation t Statistics Prob
(t=0) Y+ +A L Y-+ Jlo
(From 2005 to 2008)

(Control group) (C) J,xS8 o9, 5.74
(Treated group) (T) ks 09,5 7.83
(T-C Difference) (T-C) Jslis 2.08*** 0.07 2.97 0.004
(t=1) Y-\ G YA Jlo
(From 2005 to 2008)
(Control group) (C) J S eg,5 7.85
(Treated group) (T) les 09,5 8.04
(T-C Difference) (T-C) Lol 0.019** 0.09 211 0.05
(Difference in difference) Jolis » Jolis -1.89** 0.9 -2.1 0.045

(100 0 g 2o yd ) prdaws 13 (5 sine i 5 4y s ciib) 3uios (slaassly 2o
Source: Research findings (*** and ** respectively significantly in level of 1 and 5 percent)
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Table 4- Estimation Results of logistic model in PSM method (Kyoto protocol)

Joesy G g Slre Bl 2l Z o,Ll cl )
Variable Coefficient ~ Standard deviation z Statistics ‘5; "“EM
ro
(Log GDPP) «l,.s GDP )& 0.14 0.39 0.38 0.7
4l CDP S 2 oy -0.004 0.01 -0.29 0.76
(The square of Log GDPP)
Lfl>b U‘zjl}b J“‘J?’ J% )l """:"“- L)‘“’U °J5)'gl L)b))‘ W W"’)K! _0022** 0008 _252 0012
(Log the share of industrial value added from GDP)
S 4 e S Sl )80 0.04%%* 0.005 8.9 0.000
(Log the proportion of urban population to total)
GDP 4 B i IS ulo pw Cons i )&
(Log the proportion of foreign direct investment to ) -0.017* 0.009 -1.88 0.10
GDP)
(Cons) luws 3l o ye 2.76 2.27 1.22 0.22
Prob= 0.000 Pseudo R?= 0.33

LR chi2=90.97
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Source: Research findings (*** significantly in level of 1 percent)
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Table 5- Results from balance test in PSM method (Kyoto protocol)

29,5 (il 295 oila  wep  OREEheSen

15 =
o J s oy g v ST
- . . Prob
Treated mean  Control mean  %Bias %Reduce ‘bla# Statistics
4l GDP 4280 U 10.7 11.14 177 -1.61 0.1
(Log GDPP) M 10.7 10.6 4.9 72.6 0.38 0.7
&y GDP )8 pg3 olgs U 119.8 130.4 -18.6 -1.68 0.09
(The square of Log 119.8 117.6 3.9 79.3 0.30 0.76
GDPP)
03938 53 i o)) U 311 3.2 -18.9 -1.83 0.06
g J5 5l i i
Sl el
(Log the share of M 3.11 3.15 -7.8 58.7 0.55 0.58
industrial value added
from GDP)
e Casma G i8] U 4.25 3.85 102.6 7.83 0.000
I«
Log the proportion of 4.25 4.27 -3.9 96.2 -0.58 0.565
urban population to
total)
NStk s s o )5) U 1.26 113 9.9 0.86 0.39

GDP & 3,5 puiiess
(Log the proportion of 1.26 1.38 -9.2 6.7 -0.7 0.48
foreign direct
investment to GDP)

(sibosg 332 M g (s3lg 51 I3 U) e (slaaidl, sl
Source: Research findings (U before matching and M after matching)
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Figure 1- %Bias of covariates before and after matching (Kyoto protocol)
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Figure 2- Evaluation the common support of treated and control group after matching (Kyoto protocol)
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Table 6- The effects of the Kyoto Protocol on COz emissions

Juess o Al e Gl yosl t o, Sl o ghans
Variable Coefficient Abadie-Imbens standard error t Statistics Prob
(CO2 emissions) CO2 jlusl  -1.76%** 0.24 -7.25 0.000

(Moyd V grbas y3 (6o sine i) Gaios slaazdly sisle
Source: Research findings (** significantly in level of 5 percent)
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Table 7- Estimation results of Probit model in DiD method (Paris agreement)

R0 o o sbroddl ool Z o, &P dxo maw
Variable Coefficient Standard deviation  z Statistics Prob
(Log GDPP) &il,.s GDP 2,5 -0.29%** 0.1 2.9 0.000
o GDP 2,80 pg3 55
Ly BET RN £ OF 0.01 0.01 0.83 0.4
(The square of Log GDPP)
.l B. . .I - e P 5 .'l f..l - g
AP GABE g JS 5l o i 03938 23] e 280 -0.02%%* 0.009 -2.62 0.009
(Log the share of industrial value added from GDP)
S b Caner o 28 0.025%** 0.004 5.37 0.000
(Log the proportion of urban population to total)
CDP & (o2l s 6 IS 2hle o o 025 0.05%* 0.018 27 0.107
(Log the proportion of foreign direct investment to GDP) ' ' ' '
(Cons) las 1 o ye -0.29 1.79 -0.16 0.87
Prob=0.000 LR chi2=47.6 Pseudo R?=0.31

(1o 0 g hoyd ) o )3 (o) inn i dy s g ) Buios (slaandly 1o
Source: Research findings (*** and * respectively significantly in level of 1 and 10 percent)
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Table 8- Results from DiD regression (Paris agreement)

A o CO2 i, e 1,5l to,lf S maw
Qutcome variable Log CO2 Standard deviation Z Statistics Prob
(2015 year) (t=0) Y+10 4 V- V¥ Jlo
(Control group) (C) J,x8 09,5 1.48
(Treated group) (T) ,les 9,5 0.52
(T-C Difference) (T-C) Juslis -0.95%** 0.099 -9.7 0.000
(2016 year) (t=1) Y-\ 4 ¥+ V# Jus
(Control group) (C) J S 05,5 1.495
(Treated group) (T) ,les o5, -0.67
(T-C Difference) (T-C) Lol -2.16%** 0.1 -21.6 0.000
(Difference in difference) Lol > Jolss -1.21%** 0.14 -8.61 0.000

(103 ) grdaw 13 (oI5 sinn cugi 5 4y i) Gaios (slaazdly sisle
Source: Research findings (***significantly in level of percent)
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Table 9- Estimation Results of logistic model in PSM method (Paris agreement)

o ey Sxe Bl sl Zo)lol (gl dxe pebaw
Variable Coefficient  Standard deviation  z Statistics Prob
(Log GDPP) «lys GDP oz, 5 0.23*** 0.44 5.86*** 0.000
4 CDPip Sl o oy -0.007 0.19 041 0.68
(The square of Log GDPP)

(B QB 257 5§ S 50 03558 25 e o)) 0.85% 0.30 2.8 0.005

(Log the share of industrial value added from GDP)
8 b e o 025 2,61 0.47 0.51 0.61

(Log the proportion of urban population to total)
CDP & 26 ot (5 IS tla o o )50 0.38%** 0.1 3.58%x* 0.000
(Log the proportion of foreign direct investment to GDP)
(Cons) luws 3l yose 7.83** 331 2.36** 0.01
Prob=0.000 LR chi2=62.72 Pseudo R2=0.30

(102 0 g hoyd ) o )3 (o) inn i dy st g ) Buios (slaandly 1islo
Source: Research findings (*** and * respectively significantly in level of 1 and 10 percent)
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Table 10- Results from balance test in PSM method (Paris agreement)

29,5 (ke 29,5 (ke oy Glao s 20,3 toylol |
FYp:
o IS ol o e e
- . Statistic Prob
Treated mean Control mean %Bias  %Reduce ‘blas{ S
&1y GDP o1, U 11.36 10.97 16.1 1.71 0.09
(Log GDPP) M 11.04 10.80 9.8 39 0.66 0.51
s GDP iy S pg s U 135.7 1255 171 162 0.1
(The square of Log GDPP) M 126.8 121.3 9.2 46.3 0.63 0.52
itk 03938l byl maes o)) U 3.15 3.03 26.9 2.01 0.04
S5 alsl g JS 5l coio
(Log the share of industrial M 3.04 3.04 0.9 96.5 0.06 0.995
value added from GDP)
JS 4 65t Comon o o) U 3.92 4.26 -88.8 -5.98 0.000
(Log the proportion of 4.29 4.24 121 86.3 1.18 0.24
urban population to total)
tins (£ IS &3l ps g pipyS) U 1.037 0.64 31.2 2.45 0.015
GDP & >,k
(Log the proportion of M 0.93 0.79 10.8 65.2 0.66 0.51
foreign direct investment to
GDP)

(siborg 332 M g (s3loge 51 J3 U) et (slaaidl, s e
Source: Research findings (U before matching and M after matching)
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Figure 3- % Bias of covariates before and after matching (Paris agreement)
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Figure 4- Evaluation the common support of treated and control group after matching (Paris agreement)
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Table 11- The effects of Paris agreement on CO: emissions

goesa) Gy Al jlrs Bl ol t o, &I e
Variable Coefficient A-l standard Error t Statistics Prob
(COz emissions) CO2 ,Lass! -1.45%** 0.21 -6.67 0.000
(Moyd Vo 13 (g5 sine i) Gaios (slaazdly sisle
Source: Research findings (*** significantly in level of 1 percent)
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Introduction: Global warming is an important issue for all people in the world. Once greenhouse gases
(GHGs) are generated, they accumulate in the atmosphere for a very long period. For this reason, the scope of their
impact is not only limited to the present generation, but also will continue to affect coming generations. Due to these
long lasting effects, global warming must be dealt with seriously in order to achieve environmental and economic
sustainability. Among the six dominant greenhouse gases (GHGs) mentioned by the UNFCCC, carbon dioxide
emissions (COy) are the main contributor to the bulk of accumulated GHG emissions and showing the highest growth
rates over time. These national climate action plans, communicated by 189 participating countries to date, will not be
sufficient to meet the level required to stay well below 2°C. In order to achieve the long term goals contained in the
Agreement, governments will regularly set or update their emissions reductions targets. Hence, the international
community has taken some measures to solve this problem it includes the Kyoto Protocol and the Paris Agreement.

Materials and Methods: In this paper, we empirically investigate the impact of the Kyoto Protocol and Paris
Agreement on CO; emissions using a sample of 139 countries.To analyze the effect of the Kyoto Protocol on the
emission of CO,, the period 2005-2012 are considered and in Paris agreement the years of 2014-2017 are included.
We propose the use of a difference-in-difference (DiD) regression and a propensity score matching (PSM) methods to
address the endogeneity of the policy variable, namely Kyoto and Paris commitments. Countries are matched
according to observable characteristics to create a suitable counterfactual. We correspondingly estimated a panel data
model for the whole sample and the matched sample and compared the results to those obtained using a Covariates
variable. The model proposed to estimate the effects of the Kyoto Protocol on CO; emissions includes GDP, Foreign
direct investment (FDI), The proportion of urban population to total (UP), The share of value added in industry (AVI)
as main drivers of emissions. A differences-in-difference estimator has been proposed, in which rather than
evaluating the effect on the outcome variable, evaluating the effect on the change in the outcome variable before and
after the intervention is done. Our inference in difference in difference method is based on the differences between
committed and non-committed countries over two time periods: a pre-treatment period of 2014-2015 and a post-
treatment year of 2016-2017.

Results and Discussion: As the coefficient for facing future commitments from Kyoto protocol and Paris
Agreement is statistically significant, we conclude that the Kyoto protocol and Paris agreement effect are due to pre-
ratification differences in emissions. In Kyoto protocol the results of the difference in difference method indicate that
countries that face emission commitments emit on average 1.89 percent less CO, compared to the control group of
countries, which face similar conditions in terms of GDP, FDI, and AVI and UP, but do not have to cut emissions. In
propensity score matching result illustrate CO, emissions has reduced by 1.76 percent. Similar to other studies
estimating the Kyoto effect, we also obtain that ratifying Kyoto has a negative and significant effect on emissions. In
particular, our results show that a country with emission commitments emits on average 1.8 percent less CO2 than a
country without reduction commitments. The results of the difference in difference method indicate that countries
with emission commitments from the Paris agreement has reduced on average about 1.21 percent less CO2 than
similar countries that did not ratify the agreement and according to the PSM method, in the commitment countries in
Paris agreement, it has dropped by 1.45 percent.

Conclusion: According to the result, the impact of the Kyoto Protocol and the Paris Agreement based on two
approaches are different, but it is obviously clear that these international agreements have been successful in reducing
CO; emissions. Yet, in order to stabilize global warming at 2 degrees Celsius, much more serious measures would
have to be taken. Although emissions from the developed countries with reduction commitments have declined and
some countries achieved their targets, the decline in emissions is unlikely to be enough to stabilize levels of GHGs in
the atmosphere. The main policy recommendation derived from this study is that policy makers should actively work
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towards finding a way of extending the international agreement to a wider range of countries, including the so-called
new industrialized nations, which indeed should be renamed ‘already’ industrialized countries.

Keywords: Difference in difference method, Kyoto protocol, Paris agreement, Propensity score matching
method



