International Environmental Policy Agreements and
their Effect on Reduction of Greenhouse Gases

Union College
Elisabeth Palmieri

RegreSSion Results Abstract Temperature Change in Different Scenarios

The emission of greenhouse gases 1s the primary source of environmental degradation leading to climate change. 'The gases released by one country create Global mean temperature increase since 1300 (*C)
(1) (2) 3) (4) externalities that affect all other countries since the effects of pollution are not localized. Several international conferences have resulted in agreements Buseline
— fotal Greenbiouse  Total Croenbousc Ges %o thange - Fothange aiming to hold countries accountable for reducing emissions. These conferences have been held with the expectation of limiting climate change to less than & e
Emission Emission two degrees Celsius annual increase 1in global temperature. A visual depiction of this trend 1s featured to the right. Before 2005, there were different, A _
GDP 1990 19,86 -88.13% % 0,092 0,73%w antagonistic schools of thought, resulting in failed consensus on how to handle these problems. The Kyoto Protocol, signed in 1997, 1s widely recognized as 3 Spmg
el e S S a failure 1n 1ts inability to lead to major reduction of emission. Its failure can be partly contributed to this debate among countries. Exponentially growin Optimal with maximum
: 1Ty naj . “TNISS . partly g . P Y8 g t e
% Change GDP S R developing economies such as China, India and Brazil claimed that reduction should be confined to the developed world, arguing was greenhouse gas s ialcliiog
’ emission was vital to their success in growing their GDP, as they are currently the largest developing economies, and do not want their growth to be 2 A S
Renewable Resources -6,566.07 -20,336.491 12.20 -89.92 : : : : ’ : .. : ’ : : Optimatwith low.aiscount rate
1990 (13.436.41) (13.135.19) (99.12) (95.89) restricted by these restraints. ‘This thesis analyzes the measured change in emissions since 1990 across over 100 countries to determine how the GDP of a (Stern discounting)
% Change Renewable T37.128.2] 11794 country in 1990.and the change of GDP since aftect the change in emissions. The model f:ontrols. for. energy production and usage, .and the changgs of 1
Reovrven (3,975,694,47) (21,833.84) these numbers since 1990. All data are collected from The World Bank except o1l production, which 1s obtained from the Organisation for Economic
Fossil Fucl 1990 5,153.27 [17.410.87 2481 48.13 Cooperation and Development (OECD). This analysis aims to contribute to research on the progress of limiting greenhouse gas emission and conversion to
(13.212.69) (12,894.01) (97.92) (94.35) : . : .. . : . . 0
renewable energy sources. It also draws attention to the relationship between emissions and GDP as major emerging market economies are likely to be the o0 Shok oo o o DRsE o
7 & hange Foss] oty 2003521 largest source of | future emissions. They can choose to develop using technologies that are more environmentally friendly than the technologies that have V V
e O Production N — voto 0000 been used historically. Source: W. D. Nordhaus, NBER Working Paper No. 22933
1990 (2.50) (2.36) (0.018) (0.017)
9 i Q %9 o= (1) - -
% Clange Crud OF 102996 s077 perent Change GIDP International Policy Agreements
- - VARIABLES
Industry 1990 -3,880.96 -24,259.43 -2.14 -161.92 . .
o (13.891.72) (17.596.12) (102.99) (129.39) GDP 1990 0.01#%% The Kyoto Protocol was signed December 1997 with 84
5% Chnge Tty 1 i b (0.001) signatories. The map on the right (.ieplc'ts th.e countries involved.
(5,886.87) (42.96) Urban Population 1990 1.41%%* Purple countries are Annex B parties with binding targets only
Constant 1,022,534.50 2,782,593.91%* 382 11,908.93 9451 in the first period, which began in 2008 and ended 1n 2012
S el e (181660 % Change Urban 0.294 when the second period began. Green countries are Annex B
| Populat 0.365 L. . . .
Observations w2 & 80 & PR (0:36% arties with binding targets in the second period. Blue countries
R-squared 0.163 0.387 0.027 0.306 . . P MELIS Lt P o
o Ot Froduction 0.000) do not have binding targets. Yellow countries had binding
Standard errors in parentheses targets 1n the first period but withdrew. Orange depicts the
¥** p=0.01, ** p<0.05, * p=0.1 % Change Crude (X -0.032 United S h . hat had b fed
Production 0.03) nited States who was a signatory that had never been ratified.
e o | one Red depicts UN members’ who dld. not participate in Fhe
0 2 5 ” 1990 (0.59) agreement. The Protocol 1s recognized as a failure 1n its
Naturallogof ~ Naturallogof  Naturallogof  Naural log of %% Change Renewable P eftectiveness of emission reduction by the major e;m1tters. The
VARIABLES Cireenhouse Gas - Cireenhouse Gas - Gireenhouse Gias - Greenhouse Gias Resources (138.80) Copenhagen Accord advocated for the continuation of the
SMISSIon MISS1oN MISS1ION SMISS1ION . . . .
ossil Fue - Protocol but without the binding goals. Dellink and others
Fossil Fuel 1990 1.29 g8
GDP 1990 4)(.(())%%(;4 _0;%0(%)72 oi%oggg)os 4):())00083)73 (0.57) (2011) found the goals they advocated for in this agreement are
| | | | % Change Fossil Fuels 73.85 not ambitious enough in limiting average global temperature
% Change GDE ('33’32]) (g‘.ggg) (126.29) increase to below two degrees Gelsius. They found that to limit
Renewable Resources .028*** A0.027%** -0.025% -0.032%% (63.91) : MeX'l CO a n d B raZ'l l C ase St u dy
1990 (0.010) (0.010) (0.013) (0.014) of GDP from Annex B and non-Annex B countries and
Observations 115 0 . . . . .
% Change Renewable 4.426* 0.960 0.5-0.6% (?f g:lob.al. real income to ach1eye, but do not ob.serve When looked at 1n the cases of two countries who began 1990 with
Resources (2.400) (3.146) R-squarcd 0.670 the countries individual goals to be at this level of commitment. similar per capita GDP we can see the relationship between GDP
Fossil Fucl 1990 -0.024%* -0.021%* -0.021 0.025* ogrowth and increased emission, for example Mexico and Brazil.
1010 ) 013 014 . . .
(0010 0010 019 o1 C ONC lu Si on The two countries are both located in South America and began
% Change Fossil Fuels 4(;?76;; é-gg) 1990 with per capita GDP that varied by only 15.3 US dollars.
| | 'T'he main regression results are presented above. The first column of the first table displays the results with the current greenhouse gas emission levels as the Brazil had a per capita GDP increase of 4.6% greater than
4 1 % % % % % % % & %k % % & o . . o . . . . . o . . . . .
f;gged?l‘gffi’g::)"‘m 0‘?01_380) 0‘(23.200010) 0'?01_3;0) o.(zg?g&) dependent variable run with the 1990 levels and no percent change variables. The coefficient indicates that if the oil production of one country is 1 unit Mexico, this reflects a greater real change as well since Brazil
' Ch;l e O - Uum*; U (thousand metric ton) higher, current greenhouse gas emission increases by 9.023 kilotons. GDP per capita from 1990 1s insignificant in this regression. The began with the higher per capita GDP. Both countries experienced
edmten (0.001) 0.001) second regression on this table depicts the results when percent changes are included. The R-squared increases to 0.337 meaning that with the percent ogrowth of urbanization, increase 1n percent of energy coming
changes, 38.7% of current levels of greenhouse gas emission can be explained by the independent variables in this study. Here both GDP per capita from fossil fuels and decrease of percent of energy coming from
Industry 1990 -0.011 -0.030 i 3E5, 3 2 o T P Y o P ) ) Y ] p p )
(0.013) (0.019) variables, 1990 value and percent change, are statistically significant. The coetticient indicates that it the per capita GDP of one country in 1990 increases b renewable resources. The decrease for energy coming from
, p . . g ) y g . . . . . p op y . . . y . y
% Change Industry g SUS 1, current greenhouse gas emission decreases by 83.127 kilotons, this is holding percent change in per capita GDP constant. The coetficient indicates renewable energy sources for Brazil was from 94.5% to 73.1%
(0.006) that it this percent change increases by 1 percentage point then current greenhouse gas emission increases by 6,132.12 kilotons. The mean of greenhouse gas while for Mexico 1t was only 24% to 17%. However, the percent
Constant 13.R6%** 13, 78%w 14,03 5.00%" emission 1s 288,126 which means that this growth 1s about 2.13% of the average emission per country. Since this 1s holding 1990 levels of per capita GDP increase of greenhouse gas emissions for Brazil 1s about double the
(097) (0-98) (1.33) (1.47) constant, this relationship reflects the impact economic growth has on greenhouse gas emissions both in real and percent change terms. What this implies 1s ercent change for increase of greenhouse gas emissions for
ST b B Lo S BOn8 5 e pEFESTIE EhaTS pHe . . . . "
that countries with a strong economy and countries with a growing country have different effects on emission. Countries which had a stronger economy 1n Mexico, retlecting a higher real increase as well. This 1s true
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that with a one percentage point increase of energy coming from renewable resources, percent change of per capita GDP increases by 1.19 percentage sustainable growth.
oints, significant at the 5% level. This result provides evidence that conversion to sustainable energy sources does not have a negative eftect on growth of
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per capita GDP. The increase usage of sustainable energy sources has a possible correlation with GDP growth, even when controlling for initial level of per
capita GDP.
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