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Abstract 
This paper examines the feasibility of greenhouse gas (GHG) emission reduction targets of major 

countries and regions in Asia when a global goal of 50% reduction in GHG emissions is set. Specifically, this 
paper considers the feasibility of achieving reduction targets for each region under various allowable emission 
allocation schemes based on a global 50% reduction target, together with the population and economic 
activity of each region. This is discussed by comparison with GHG emission reduction projected by using 
both past trends and future speeds of change proposed in past studies for improvement of energy intensity (EI) 
and carbon intensity (CI). 

The results show that when a high improvement speed of EI and CI is assumed the reduce (RED) case a 
global 50% reduction is possible if there is low GDP growth (the conventional scenario; CNV), but with high 
GDP growth (the advanced scenario; ADV), the target cannot be achieved. In the RED case with the ADV 
scenario, Indonesia and the Philippines meet the reduction targets under all schemes. Japan can achieve 
emissions per capita (pCAP) and emissions per GDP (pGDP) targets. China can achieve only the pGDP target 
and India can achieve only the cumulative emissions per capita (pCUM) target. However, in the four reduc-
tion cases considered in this study, Vietnam and Malaysia fail to meet any of the targets. 

In this paper, only domestic mitigation options are taken into account. To achieve the global 50% 
reduction target, the following actions must be adopted, 1) acceleration of the speed of improving EI and CI 
beyond that of most past studies, and/or 2) introduction of flexible reduction mechanisms such as interna-
tional emissions trading. 
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1. Introduction 

 
In order to mitigate global warming and meet the 

long-term goal of preventing a global temperature rise of 
more than 2°C, it is necessary to reduce global green-
house gas (GHG) emissions by 50% by 2050 compared 
with 1990 (Kainuma et al., 2013). Efforts to reduce GHG 
emissions are also required in Asian regions, most of 
which are developing countries. In addition to developed 
countries, developing countries such as China, Indonesia 
and other Asian countries that are not required to specify 
reduction targets set pledges for 2020 in line with the 
Copenhagen Accord agreed on in December 2009 at the 
15th Conference of the Parties to the United Nations 
Framework Convention on Climate Change (COP15) 
(UNFCCC, 2010). Although the first steps are being 
taken towards global reductions of GHG emissions, little 
progress is being made in official discussions on targets 
after the year 2020. 

A variety of allowable emission allocation schemes 
have been proposed for GHG emission reduction targets 
for each country beyond 2050 (Nishimoto et al., 2005; 

Gilbert et al., 2007). Their pros, cons and feasibility, 
however, have not been considered on a country level. 
Since mitigation of global warming requires long-term 
measures, each country must set its targets quickly and 
devise measures to achieve them, considering the merits 
and demerits of various reduction schemes. 

In order to consider the feasibility of achieving global 
GHG emission reduction targets, the achievement of the 
corresponding reduction targets in each country and 
region should be considered. Energy use accounts for the 
greater part of GHG emissions and is closely linked to 
economic activity. In the Asian region in particular, high 
economic growth is expected over the next few decades 
and it is necessary to think about the possibility of 
reducing GHG emissions in the course of this economic 
development. 

In order to examine the feasibility of achieving a 
global goal of a 50% reduction in GHG emissions, this 
paper considers the feasibility of the reduction targets in 
each of fifteen regions in Asia. Specifically, we projected 
future GHG emissions using both the past trends 
(2000-2008) and the future speed of change proposed in 
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past studies on improvement of energy intensity (EI) and 
carbon intensity (CI). These emissions were then com-
pared with the allowable emissions allocated to the re-
gions using several allowable emission allocation 
schemes based on global 50% reduction conditions, 
populations and projections for future economic activity. 
Three allowable emission allocation schemes were taken 
into account for calculating reduction targets: 1) emis-
sions per capita (pCAP), 2) emissions per GDP (pGDP), 
and 3) cumulative emissions per capita (pCUM). 

 
2.  Allowable Emission Allocation Schemes and 

Projections of Future Population and 
Economic Activity 
 

2.1 Allowable emission allocation schemes 
In order to assign the burden for reducing emissions 

to all countries of the world, it is necessary to take equity, 
fairness, feasibility, economic efficiency and other fac-
tors into account. Many proposals have been made, but 
among them, the following three have been considered 
from the point of view of simplicity, pragmatism and 
comprehensiveness. 
a) Emissions per capita (pCAP) 

Emissions per capita in all regions of the world are 
equalized in the target year. Emissions are assigned 
proportionally to the size of the population. It means that 
the larger a country’s share of the world population, the 
more emissions it is allowed. 
b) Emissions per GDP (pGDP) 

Emissions per GDP in all regions of the world are 
equalized in the target year. The larger a country’s share 
of the world GDP, the more emissions it is allowed. 
c) Cumulative emissions per capita (pCUM) 

The emissions for each country from a certain year to 
the target year are accumulated, and this value is divided 
by the total population (cumulative population) during 
the same period (hereafter, cumulative emissions per 
capita) and equalized in the target year. The stringency of 

reductions varies according to the initial year from which 
cumulation is calculated. 

 
2.2 Projections of future population and economic 

activity 
As for population, we used median values from the 

United Nations World Population Prospects (UN, 2011). 
In this scenario, the world population of 6.9 billion peo-
ple in 2010 increases to 9.3 billion in 2050. 

For economic activity, we considered two economic 
growth projections, high and low, i.e., the advanced 
society scenario (ADV) and conventional society sce-
nario (CNV), respectively. The assumptions regarding 
population for both these scenarios were the same. 
However, differences in approach to social change result 
in differences in total factor productivity and unemploy-
ment rates through future changes in educational stand-
ards and government efficiency improvements, resulting 
in variations in economic growth rates. For the projection 
of economic growth in each region, we formulated the 
above mechanism using a Cobb-Douglas production 
function with capital and population as factors of pro-
duction. The various parameters were calibrated with 
reported values from 1980 to 2008, and for the future,  
the changes shown in Table 1 were assumed for both 
scenarios. 

The world economic growth rate for the years 
between 2005 and 2050 is projected to be 3.27% under 
the ADV scenario, and 2.24% under the CNV scenario, 
which are higher and lower, respectively, than the 3.1% 
of the last 40 years. Of the range of future GDP scenarios 
in past studies, these values are the upper 20th percentile 
value (for ADV) and about the lower 13th percentile 
value (for CNV). 

World GHG emissions were calculated using a simple 
method. The reported values of emissions for each region 
up to 2008 were used as starting points for the next half 
century (EC-JRC/PBL, 2011; UNFCCC, 2011; 2012). 
Countries with pledges started reducing GHG emissions 

Table 1  Characteristics of two future scenarios. 
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to achieve their pledges from 2013 and countries without 
pledges were assumed to follow the emission scenarios 
of the TRN case described below using the past rate of 
change in GHG/GDP for the years between 2000 and 
2008. After 2020, the rate change in GHG/GDP for 
global GHG emissions was set at a constant rate towards 
the target of a global 50% reduction target by 2050 com-
pared to 1990 emissions. These global GHG emissions 
were allocated to each region. 

Figure 1 shows the relationships between the reduc-
tion targets for pCAP and pCUM in the main regions of 
the world (Kawase et al., 2013). The pCAP and pCUM 
schemes have a roughly linear relationship. For the 
developed countries and China, the pCUM reduction 
targets are rather more stringent than those of pCAP. For 
Asia overall, the reduction targets of both pCAP and 
pCUM are positioned somewhat lower than the global 
average (based on Table 2), but the distribution covers a 
wide range. 

Figure 2 shows the relationship between reduction 
targets for pCAP and pGDP. pGDP reduction targets 
depend on the GDP setting. The characteristics of the 
ADV scenario and CNV scenario reduction targets differ 
between the developed countries and the developing 
countries. In the ADV scenario, the developing countries 
account for a larger share of the world GDP, therefore the 
allocation of emissions is larger for developing countries, 
and for developing countries, the reduction targets are 
lower in the ADV scenario. In addition, in the ADV sce-
nario, the reduction targets for all of the regions are in the 
range of 40% to 64%, and the differences among the 
reduction targets of regions around the world are smaller. 
Conversely, in the CNV scenario, the GDP allocation 
does not differ significantly from that of the current 
world, therefore the allocation of emissions is larger for 
the developed countries compared with the ADV sce-
nario, and for the developed countries, the reduction 
targets are lower in the CNV scenario. 

Table 2 shows the reduction targets for each allowable 
emission allocation scheme in the Asian region. Reduc-
tion targets, excluding the land-use (LU) sector, were 
calculated with LU emissions/absorption in 2050 as-
sumed to be zero. 

The reduction targets for each allowable emission 
allocation scheme differ, but in Asia as a whole, reduc-
tions of 46% to 59% are necessary. If Japan is excluded, 
however, the range is 42% to 63%. The reduction targets 
differ significantly, depending on the allowable emission 
allocation schemes, when the regions are examined 
separately. As in Fig. 1, pCAP and pCUM show the same 
tendency, but the reduction targets for pGDP show a 
different tendency from those of the other schemes. 
Currently, however, regions with relatively small emis-
sions have low reduction targets under all of the schemes. 
In addition, in Indonesia and “Other Southeast Asia” with 
their large share of LU, and Malaysia with its large sink, 
there is a significant difference between the reduction 
targets for GHG emissions when LU is included or 
excluded. 

Looking at GHG emissions including LU, for pCAP, 
Japan, Taiwan, Korea, Singapore and “Other Southeast 
Asia” have high reduction targets, while India, Malaysia, 
the Philippines and “Other South Asia” are allowed in-
creases. Conversely, for pGDP, Japan and Singapore 
have low reduction targets. For pCUM, many regions 
such as Japan and China are required to make reductions 
exceeding 90%. However, India, the Philippines and 
“Other South Asia” are allowed emissions more than 
double those of the year 2005. The range of reduction 
targets among the regions is the largest with pCUM. 

Fig. 1 Relationship between reduction targets for pCAP and 
pCUM. 

 

Fig. 2 Relationship between reduction targets for pCAP and 
pGDP. 

Note: Regions in Asia are plotted with a diamond symbol. pGDP has 
two reduction targets depending on GDP. The reduction target 
of the ADV scenario is marked with a closed symbol. That of 
CNV is marked with an open symbol.  
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3. Projection of GHG Emissions in Each 
Region and Potential for Reductions 
 
In order to examine the feasibility of achieving the 

reduction targets in Table 2, we explored the plausible 
range of GHG emission reductions. We calculated the 
ranges for four reduction cases under different economic 
scenarios, and compared them with the reduction targets. 

 
3.1 Formulation of GHG emissions 

The method of projecting future GHG emissions is as 
follows. The targeted GHGs in this paper are the six 
gases covered by the Kyoto Protocol (CO2, CH4, N2O, 
HFC, PFC, and SF6). Emission sources are classified as 
industry, energy, solvents, agriculture and land-use 
change (AFOLU), and waste. 

GHG emissions, C, are divided into emissions from 
energy use CE and from other sources CB (Eq. 1). The 
suffix r indicates the region and t, the year. 

 
, , ,r t E Br t r tC C C= +  (1) 

 
C :  GHG emissions 
CE :  Energy-related GHG emissions 
CB :  GHG emissions from other sources 
 
Energy-related emissions are broken down into car-

bon intensity (CI, energy-related GHG emissions divided 
by total primary energy supply (TPES)), energy intensity 
(EI, TPES divided by GDP) and GDP as a proxy of eco-
nomic activity (Eq. 2). 

 
, ,

, , , , ,
, ,

E r t r t
E r t r t r t r t r t

r t r t

C E
C A CI EI A

E A
= ⋅ ⋅ = ⋅ ⋅　 (2) 

 
E :  Total Primary Energy Supply (TPES) 
A :  Economic Activity (GDP) 
 

3.2 Rate of improvement in energy intensity (EI) 
and carbon intensity (CI) 

Two assumptions are envisaged for the speeds of 
change of EI and CI in Eq. 2. In the first case, the speed of 
improvement in the period 2000 to 2008 (minus speed of 
change) is assumed to continue into the future. However, 
if both or either is a positive speed of change (deteriora-
tion), it is expected to remain at the 2008 value. In the 
second case, for the changes in EI and CI assumed for 
future emission scenarios in past studies, a value indi-
cating a significant speed of improvement (an upper fifth 
percentile value of the reported ones, hereafter termed 
“high speed of improvement”) is used. Table 3 shows the 
references used for analysis from past studies. Table 4 
lists the EI and CI in the base year, the speed of change of 
EI and CI set for projection, and GDP growth rates. 

Table 2  Asian region classifications and reduction targets. 

Region GHG in 2005
(MtCO2eq)

pCAP pCUM pCAP pCUM
Total  ex.LU LU ADV CNV ADV CNV

Japan 1,261 1,351 -90 83 43 18 94 85 47 24 94
China 7,946 7,876 69 68 59 61 97 68 58 61 97
Indonesia 1,791 666 1,126 69 88 88 81 15 67 67 49
India 2,145 2,112 33 -51 41 53 -100 -54 40 52 -103
Korea 590 625 -35 85 57 49 99 86 60 52 99
Malaysia 39 254 -215 -116 -163 -181 51 67 60 57 93
Taiwan 290 290 0 87 54 39 99 87 54 39 99
Thailand 349 336 13 61 54 65 85 59 52 64 85
Vietnam 226 216 9 12 60 74 32 8 59 72 29
Singapore 48 48 0 75 14 -16 92 75 14 -17 92
Philippines 146 144 1 -104 39 33 -376 -106 38 33 -380
Other East Asia 171 125 46 66 89 95 81 53 85 93 74
Other South Asia 539 530 9 -120 4 52 -371 -123 2 51 -379
Other Southeast Asia 647 152 495 74 92 96 87 -9 66 83 47
Pacific Islands 52 16 36 33 45 65 43 -116 -78 -12 -84
Asia 16,238 14,741 1,497 46 57 59 47 40 53 53 42
Asia excl. JPN 14,977 13,390 1,587 42 58 63 43 36 53 69 37
Annex I 15,995 18,128 -2,133 83 58 46 95 85 63 52 96
Non-Annex I 26,066 20,669 5,396 42 57 65 34 26 46 50 17
World 42,061 38,797 3,264 58 58 58 58 54 54 54 54

pGDPpGDP
Including Land-use Excluding Land-use

Required reduction percentage compare to 2005 (%)

 
Note: 
* Malaysia’s cumulative total emissions are calculated from GHG emissions excluding land-use sink. 
* Other East Asia includes D.P.R. Korea and Mongolia. Other South Asia includes Afghanistan, Bangladesh, Bhutan, Sri Lanka, Maldives, 

Nepal and Pakistan. Other Southeast Asia includes Brunei, Cambodia, Laos, Myanmar, Timor-Leste. Pacific Islands is Oceania exclude 
Australia and New Zealand. 
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3.3 Reduction case settings for GHG emission 
projections 

We chose the year 2005 as the base year for the 
projection of GHG emissions, covering 2009 to 2050, 
using reported values from up to 2008 as the most recent 
year. As for population and GDP, we used the values set 
in Section 2.2. For the future projection, we set four 
reduction cases, transfer (TRN), pledge (PLG), pledge 

forever (PLG+), and reduce (RED), combining pledges 
and variations in improvement speed for energy intensity 
(EI) and carbon intensity (CI). As for pledges in the 
Copenhagen Accord, we referred to the highest stated 
reduction targets. Table 5 lists the characteristics of the 
four reduction cases. 

We divided the period of the projections into three 
(2008-2012, 2013-2020, and 2021-2050). A common 
emissions scenario was applied for all cases from 2008 to 
2012, and after 2013, we set different emissions scenar-
ios for each reduction case and emission source. Energy- 
related emissions were projected using the method 
described in Section 3.1. The same speed of reduction as 
for energy-related emissions was envisaged for industries 
(excluding F-gas), solvents and other sources. Emissions 
from waste in all the periods and cases were calculated by 
multiplying GHG emissions per capita in 2008 by the 
population. The same setting was used for CO2, CH4 and 
N2O for each emission source. 

Table 6 shows the emissions for each reduction case 
and each emission source. 

Table 3  References for future scenarios and periods covered. 

 

Table 4  List of items related to GHG emission projections. 
Region With

/Without
pledge

EI CI EI CI EI CI ADV CNV (%)
Japan ○ 0.35 0.90 1.36 0.22 1.98 3.82 0.52 0.31 -5.1
China ○ 2.65 1.30 1.11 0.00 4.47 4.63 5.98 4.77 12.1
Indonesia ○ 2.78 0.81 2.10 0.00 3.52 2.72 5.04 4.01 67.3
India ○ 2.72 0.93 3.17 0.00 4.16 1.26 6.51 4.95 27.1
Korea ○ 0.98 1.02 2.80 0.00 3.53 4.92 2.70 2.09 -3.2
Malaysia ○ 1.77 1.23 0.74 0.00 3.52 1.99 4.59 3.69 -539.0
Taiwan ○ 0.85 1.02 1.52 0.18 3.53 3.31 2.55 2.15 1.1
Thailand 1.80 1.00 1.56 0.00 3.52 3.31 5.00 3.28 24.5
Vietnam 3.83 0.82 2.60 0.00 3.86 2.14 6.57 4.55 38.1
Singapore ○ 0.52 0.85 4.01 0.00 3.53 3.31 2.56 2.22 0.4
Philippines 1.36 0.75 3.53 0.10 3.52 2.19 4.80 3.95 31.1
Other East Asia 5.50 1.74 1.31 0.78 3.70 1.40 5.72 3.05 35.7
Other South Asia 2.09 0.71 1.73 0.00 3.54 1.40 7.31 4.60 45.1
Other Southeast Asia 3.00 0.64 3.83 0.00 3.53 2.01 6.61 3.95 91.9
Pacific Islands 0.57 0.93 0.00 1.77 3.54 1.40 5.89 3.75 81.0
Asia 1.10 0.54 0.00 0.00 4.25 4.72 4.16 2.98 9.2
Annex I 0.94 0.73 0.87 0.95 4.23 6.09 1.67 1.24 -4.9
Non-Annex I 1.07 1.85 0.95 0.00 4.42 4.61 5.46 3.95 35.6
World 1.00 2.00 0.19 0.00 4.29 5.45 3.27 2.24 20.2

Share of
AFOLU

Set decrease speed (%/yr) EI and CI
in 2005

（World = 1）
Past trend
（2000-2008） High improved speed

GDP growth
rate(2005-2050）

 
Note: “Asia” means the countries and regions listed above. As for “Other East Asia,” “Other South Asia,” Other Southeast Asia” and 

“Pacific Islands,” see the note below Table 2. 
 

Table 5  Reduction cases. 
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4. The Feasibility of National Reduction 
Targets 
 
If the reduction target is within the range of reduction 

calculated in Chapter 3, we judged the reduction target 
“feasible.” Firstly, we analyzed the feasibility of achiev-
ing the global 50% reduction target, and then the feasi-
bilities for the Asian countries. Finally, we discussed 
whether differences in economic scenarios would have 
an impact on achievement of the targets. 

 
4.1 Feasibility of achieving the target of a global 

50% reduction in GHG emissions 
Projected GHG emissions worldwide and in Asia 

under the four reduction cases are listed in Tables 7 and 8. 
Table 9 lists reduction targets under each allowable 
emission allocation scheme in all Asian regions (com-
pared to 1990). 

The GHG emissions worldwide and in Asia increase 
compared to 1990 in all cases except RED. In the Asian 
region, even in the PLG+ case, the emissions increase 
five-fold in the ADV scenario, and three-fold in the CNV 
scenario. In the RED case, a 39.9% global reduction is 
achieved compared to 1990 in the ADV scenario but this 
does not meet the global 50% reduction target. In the 
CNV scenario, a reduction of 66.1% is achieved, meeting 
the global target. In Asia, the rate of reduction in the 
CNV scenario is stuck at 49.2%. However, as shown in 
Table 9, the reduction targets for the Asian region are 
14.4% to 36.1%, so that under the CNV scenario, the 
reduction targets for all the schemes can be achieved. 

 

Table 6  Emission scenarios for each reduction case and each emission source. 

 
 

Table 7  World GHG emissions in each scenario. 
Reduction

case
GHG

Emission
Reduction
from 1990

GHG
Emission

Reduction
from 1990

(GtCO2eq) (%) (GtCO2eq) (%)
1990 35.73 0.0 35.73 0.0
2005 42.06 -17.7 42.06 -17.7
TRN 112.93 -216.1 70.31 -96.8
PLG 92.47 -158.8 57.07 -59.7

PLG+ 109.04 -205.2 70.47 -97.2
RED 21.47 39.9 12.12 66.1

Economic Scenario
ADV CNV

 
 

Table 8  GHG emissions from Asia in each scenario. 
Reduction Economic Scenario

case
GHG

Emission
Reduction
from 1990

GHG
Emission

Reduction
from 1990

(GtCO2eq) (%) (GtCO2eq) (%)
1990 10.3 10.3
2005 16.2 -57.4 16.2 -57.4
TRN 74.5 -621.9 45.4 -340.0
PLG 56.7 -449.6 34.3 -232.0

PLG+ 53.7 -420.5 31.4 -204.2
RED 9.2 11.1 5.2 49.2

ADV CNV

 

Table 9  Asian reduction targets for each scheme. 
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4.2 The feasibility of achieving the reduction targets 
in the Asian region 

In Fig. 3, the ADV scenario for GDP, the reduction 
projections in each region are shown for each reduction 
case (reduction is shown as a positive value). Reduction 
projections vary according to the reduction case. The 
chart shows a feasible range of GHG emission reductions, 
with four reduction cases plotted on a horizontal line and 
the locations of reduction cases ticked with small vertical 
bars. The figure also shows the required reduction rates 
under different allowable emission allocation schemes. 

Among the reduction cases, the RED case has the 
highest reduction potential. In regions with large reduc-
tion projections, differences in reduction targets among 
the schemes are small, and the reduction targets are also 
high. 

The regions where reduction potentials are large are 
Indonesia and “Other Southeast Asia” where emissions 
from AFOLU account for a significant share of GHG 
emissions. Other regions with high reduction projections 
are Korea, Japan, Taiwan and Singapore. This is because 
these regions have a low GDP growth rate and a high 
speed of improvement for CI. 

Japan can achieve its targets for pCAP and pGDP. 
China can achieve only its target for pGDP and India can 
achieve it only for pCUM among the cases analyzed. In 
the emission projections, the regions that achieve the 
reduction targets under all allowable emission allocation 
schemes are Indonesia, the Philippines and the Pacific 
Islands. Conversely, the regions that cannot meet all of 
the targets in the four reduction cases are “Other East 
Asia,” Vietnam and Malaysia. Malaysia has a very large 
LU sink, but in this paper, net emissions from LU are 
assumed to be zero in 2050, so in the RED case, 
Malaysia’s emissions increase by about three times 
compared to 2005, and it is difficult for the country to 
achieve its reduction targets under all cases. Therefore, 
these regions will need to consider a framework for 
mitigating conditions to achieve their reduction targets. 

 
4.3 Effects of differences in economic scenarios 

This section discusses the impact of the differences 
between two economic scenarios, the ADV and CNV, on 
achieving the targets. Figure 4 shows the relationship 
between emission projections in the RED case with ADV 
and CNV scenarios and reduction targets with pCAP. 

The diagonal in Fig. 3 is a line on which the reduction 
projection is equal to the reduction target for pCAP (45° 
line). The region below the line denotes where reduction 
targets are met. In the CNV scenario, the following 
regions are below the line: “Other South Asia,” the 
Philippines, India, Vietnam, the Pacific Islands and others. 
Of these regions, “Other South Asia,” the Philippines and 
the Pacific Islands keep their projections under the line 
even in the ADV scenario. However, the other regions 
cross the diagonal, which means, with a move from the 
CNV to the ADV scenario, further efforts towards 
achieving the reduction target will be required. 

 

Regions located on the upper right side of Fig. 3 are 
regions with both high reduction targets and large reduc-
tion potentials. In these regions, the reduction potentials 
are not as highly influenced by economic growth as-
sumptions. The regions which are influenced signifi-
cantly are India, Vietnam, “Other East Asia,” and “Other 
South Asia.” 

 

Fig. 3 Reduction targets and projections for each region in 2050 
(ADV scenario). 

Note: Reduction is expressed by a positive value. Closed circles (pCAP, 
pGDP, pCUM) are reduction targets. The horizontal line shows 
feasible ranges of GHG emission reductions based on the four 
reduction cases (TRN, PLG, PLG+, RED). 

 
 

  

  

 
 

 
 

     

 

 
  

Fig. 4 Reduction targets for pCAP and reduction projections in 
the RED case in both economic scenarios in 2050. 

Note: The diagonal is a line on which the reduction projection is equal 
to the reduction target for pCAP. In the area below the line, the 
reduction projection is larger than the reduction target for pCAP.
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5. Final Remarks 
 
This paper considers the feasibility of the reduction 

targets in each of fifteen regions of Asia for a 50% 
reduction in global GHG emissions. 

Under the conditions of economic growth and reduc-
tion efforts assumed in this paper, the RED case under the 
CNV scenario can achieve the global target of a 50% 
reduction in GHG emissions. Under the ADV scenario, 
the target cannot be achieved. 

In the Asian region, even in the ADV scenario, some 
regions can achieve their reduction targets depending on 
their allowable emission allocation schemes. The regions 
with a large reduction potential are Indonesia and “Other 
Southeast Asia,” where land-use accounts for a signifi-
cant share of GHG emissions, and in this paper, a 
projection of zero land-use emissions by 2050 has 
considerable impact. In addition, in Malaysia, Vietnam 
and “Other East Asia,” none of the targets of any of the 
schemes can be achieved in any of the four reduction 
cases in the ADV scenario. The main reasons are high 
economic growth and a relatively low rate of improve-
ment in CI. When high economic growth is assumed for 
India, Vietnam, “Other East Asia,” and “Other South 
Asia,” the reduction potentials decrease significantly. 

The reduction targets of Asian countries differ signif-
icantly by region and by allowable emission allocation 
scheme, and the feasibility of achieving the targets was 
shown to differ according to the circumstances in each 
region. In this research, only domestic mitigation options 
were taken into account. To achieve the global 50% 
reduction target, the following actions must be taken, 1) 
acceleration of the improvement speed of EI and CI 
beyond that of most past studies, and/or 2) introduction 
of flexible reduction mechanisms such as international 
emissions trading. 
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