
R&D Activities ● Systems Analysis Group  RITE Today 2026 

 

19 

Systems Analysis Group 

Members (As of Apr. 2026) 

Group Leader, Principal Research Scientist Keigo Akimoto 

Deputy Leader, Vice Principal Research Scientist 

    Takahiro Nagata 

Principal Research Scientist  Naoki Oda (concurrent) 

Vice Principal Research Scientist  Wataru Fujisaki 

Senior Research Scientist  Kenichi Wada 

Senior Research Scientist  Miyuki Nagashima 

Senior Research Scientist  Takashi Homma 

Senior Research Scientist  Fuminori Sano 

Senior Research Scientist  Ayami Hayashi 

Senior Research Scientist  Atsuko Fushimi

Senior Research Scientist Hiroshi Harada 

Senior Research Scientist Yuko Nakano 

Senior Research Scientist Naoko Onishi 

Senior Research Scientist Teruko Hashimoto 

Research Scientist  Hitotsugu Masuda 

Research Scientist  Teruhisa Ando 

Staff   Kiyomi Yamamoto 

Staff   Misako Saito 

Staff   Sachiko Kudo 

Staff   Ryoko Minamimura 

Research Activities in Systems Analysis Group 

The Systems Analysis Group aims to provide valuable 

information about response measures to global warm-

ing and energy issues through systematic approaches 

and analyses at both national and international levels. 

The Government of Japan formulated the 7th Strate-

gic Energy Plan1), the Plan for Global Warming Counter-

measures2), and the GX2040 Vision3), and these were ap-

proved by the Cabinet in February 2025. Greenhouse 

gas (GHG) emissions reduction targets as Nationally 

Determined Contributions (NDCs) for 2035 and 2040 

were set at reductions of 60% and 73%, respectively, 

compared to FY2013 levels, and were submitted to the 

UNFCCC Secretariat as Japan’s NDC on February 18. 

Globally, many countries submitted their NDC3.0, which 

outlines emissions reduction targets for 2035 and 2040 

around the time of COP30 in November 2025. The Sys-

tems Analysis Group conducted scenario analyses for 

the formulation of the 7th Strategic Energy Plan in 

FY2024, and carried out further expanded analyses in 

this fiscal year. In addition, while reviewing the status of 

emissions reduction targets in the latest NDCs, analyses 

and evaluations of emissions reduction efforts were 

conducted using multiple indicators. This report ex-

plains these scenario analyses and evaluations. 

1. Sensitivity analysis of energy supply and demand 

scenarios for the 7th Strategic Energy Plan 

The Government of Japan revised the Plan for Global 

Warming Countermeasures in February 2025 and set 

GHG emissions reduction targets as NDCs for 2035 and 

2040 at reductions of 60% and 73%, respectively, com-

pared to FY2013 levels, and also submitted them to the 

UNFCCC Secretariat on February 18. These targets cor-

respond to a linear reduction path from the already 

submitted 46% reduction by 2030 to net-zero emissions 

(100% reduction) by 2050. While keeping exiting reduc-

tion targets and advancing responses to climate change, 

a pathway was selected that also responds to increas-

ingly complex international circumstances. Furthermore, 

in the outlook of energy supply and demand in the 7th 

Strategic Energy Plan, a scenario in which emissions are 

higher was also presented as a response to economic 

risks. Meanwhile, global emissions continue to rise, and 

international conditions are becoming increasingly cha-

otic. The Russia−Ukraine war has prolonged, and in Feb-

ruary 2026, the United States and Israel attacked Iran, 

intensifying tensions in the Middle East. The US Trump 

administration formally withdrew from the Paris Agree-

ment in January 2026, and further declared withdrawal 
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from the UNFCCC itself. Also, in February, it announced 

repeal of the GHG “endangerment finding”, which had 

served as the legal basis for various emissions reduction 

policies. 

Global climate change countermeasures are becom-

ing increasingly fragmented. In aiming to achieve global 

carbon neutrality (CN), increasing differences in ambi-

tion and policy strength among countries make mitiga-

tion efforts more difficult. Climate change counter-

measures are an urgent issue. However, in a situation 

without international cooperation on emissions reduc-

tion, even if domestic emissions reduction efforts are 

strengthened, reductions may be realized not through 

progress in climate policy but through declines in pro-

duction activity and industrial leakage overseas. In such 

a case, even if domestic emissions decrease, global 

emissions will not decrease. 

RITE conducted scenario analysis in FY2024, which 

was used as a major reference for the energy supply and 

demand outlook of the 7th Strategic Energy Plan4),5). In 

that analysis, the “Risk Strategy Scenario” (regarded as 

the “Technology Improvement Scenario” by the govern-

ment) was also adopted as a risk response scenario. 

However, under such international conditions, the im-

portance of conducting broader scenario analysis has 

increased. Therefore, further expanded analysis was 

conducted based on the “Risk Strategy Scenario” pre-

sented for the formulation of the 7th Strategic Energy 

Plan. 

 

1.1. Methodology 

As in the analysis for the 7th Strategic Energy Plan, 

analysis was basically conducted using the DNE21+ 

model6),7),8). Figure 1 shows the analysis flow. 

The DNE21+ model is a partial equilibrium energy 

supply and demand model in which production vol-

umes of energy-intensive industries (such as crude 

steel) and transport service demand are assumed 

exogenously. However, it has been observed that over-

seas relocation of energy-intensive industries has been 

progressing, and in future CO2 emissions reductions, it 

is highly possible that production activity levels of en-

ergy-intensive industries themselves will change (de-

cline in Japan) due to relative price changes with over-

seas markets induced by international differences in 

CO2 emissions reduction stringency. Therefore, analysis 

was conducted incorporating the effect of reduced pro-

duction volumes in energy-intensive industries that 

may be induced by international differences in CO2 

emissions reduction stringency. In this analysis, the 

global energy-economic model DEARS9),10) was basically 

used. On the other hand, there is a possibility that price 

elasticity has increased especially in developed coun-

tries, and therefore, analysis assuming higher price elas-

ticity was also conducted for the “Low Growth Scenario”. 

The calculations were performed again using DNE21+ 

with the updated prerequisites based on the estimated 

results of production declines. 

 

 

Figure 1 Estimation procedure for economic impacts and 

energy systems 

 

1.2. Scenario assumption 

Analysis was conducted for the seven scenarios 

shown in Table 1. 

The “High Growth Scenario” assumes broad and sig-

nificant technological progress. In contrast, scenarios in 
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which only certain technologies progress successfully 

are the “Renewables,” “Hydrogen,” and “CCS” scenarios. 

All of these scenarios assume linear emissions reduc-

tions from a 46% reduction in 2030 to CN in 2050, and 

a 73% reduction in 2040. The targets of a 60% reduction 

in 2035 and a 73% reduction in 2040 (both compared 

to 2013 level) were submitted as Japan’s NDC to the 

UNFCCC Secretariat in February 2025. 

The “Low Growth Scenario” assumes that all technol-

ogies progress only along an extension of current 

trends. As can be understood from the analysis results 

described later, the impact on Japan’s economy under 

this “Low Growth Scenario” is extremely large. Due to 

rising relative energy prices compared to overseas, en-

ergy-intensive industries may fall behind in interna-

tional competition, and significant declines in produc-

tion volumes may be expected. The government’s GX 

policy aims to achieve a virtuous cycle between the en-

vironment and the economy, and a situation in which 

GHG emissions are significantly reduced but the econ-

omy is severely damaged must be avoided. Moreover, 

in such a case, even if domestic emissions are reduced, 

energy-intensive industries would increase their activi-

ties overseas, and global emissions would likely not de-

crease. 

It should be noted that even in the “Low Growth Sce-

nario,” technological progress along the current trends 

is assumed, and given the recent economic downturn in 

Germany, for example, this scenario represents a suffi-

ciently high risk of occurrence. Therefore, as a risk re-

sponse strategy in the case where innovative techno-

logical progress does not occur, the “Risk Strategy Sce-

nario” was also presented, in which strict achievement 

of domestic GHG emissions targets is not required so as 

to avoid excessively widen relative energy price differ-

ences. In this scenario, a carbon price level equivalent 

to that in a 1.5°C scenario is assumed, and Japan’s emis-

sions are calculated based on the model’s economic 

calculation. As a result, in the “Risk Strategy Scenario,” 

the targets of a 73% reduction in 2040 and CN in 2050 

are not achieved; instead, emissions are reduced by 

61% in 2040 and 79% in 2050. 

Amid the increasing fragmentation of climate change 

countermeasures in recent years, relative energy price 

differences are more likely to widen further. Therefore, 

in FY2025, scenarios were analyzed assuming even 

lower carbon price levels than in the “Risk Strategy Sce-

nario,” namely the “High-risk Scenario” and the “Stated 

Policies Scenario.” As will be described later in detail, the 

former adopts the carbon prices assumed in the Inter-

national Energy Agency (IEA)’s Net Zero by 2050 (NZE) 

scenario, and the latter adopts the carbon prices as-

sumed in the IEA’s Stated Policies Scenario (STEPS). 

The above scenarios are illustrated in Figure 2. 

 

Table 1 Assumed scenarios 

 

 

 

Figure 2 Map of the assumed scenarios 
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1.3. Assumption on technology scenarios and model 

preconditions 

The assumptions for individual technologies in each 

scenario are as shown in Table 2, consistent with the 

scenario analysis conducted for the 7th Strategic Energy 

Plan. For details of the model preconditions and sce-

nario assumptions, refer to References 4) and 11). 

As mentioned earlier, except for the “Low Growth 

Scenario,” reductions in production volumes of energy-

intensive industries were, in principle, estimated using 

the global energy-economic model DEARS and then fed 

back into the DNE21+ model for calculation. On the 

other hand, for the “Low Growth Scenario,” analysis was 

conducted assuming a relatively high long-term price 

elasticity value of −1.0. 

 

Table 2 Scenario assumption for technologies 

 

 

1.4. Results of scenario analysis 

(1) Global emissions and temperature rise 

This section presents the model analysis results for 

the assumed scenarios. 

First, Table 3 summarizes the emission reduction rates 

of global emissions in 2040, the timing of achieving net-

zero CO₂ emissions globally, and temperature increases 

for the analyzed scenarios. The scenarios with a 73% re-

duction in 2040, including the “High Growth Scenario” 

adopted in the government’s Strategic Energy Plan, as 

well as the “Risk Strategy Scenario,” show a peak 

temperature increase of 1.7°C, which correspond to 

1.5°C scenarios with temperature overshoot, and are 

consistent with the current recognition, such as state-

ments by the UN Secretary-General António Guterres 

that temperature overshoot is unavoidable. 

In the “High-risk Strategy Scenario,” the temperature 

increase in 2100 is 2.4°C, while in the “Stated Policies 

Scenario,” it is 3.2°C. Global emissions do not achieve 

net zero by 2100 in both scenarios. These levels are 

close to the UNEP estimate of 2.6°C (range: 1.9-3.6°C) 

under current policy continuation. 

 

Table 3 Global emissions and temperature rise 
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however, in reality, the world is heterogeneous, and 

some countries may implement only measures close to 

baseline levels. In such cases, the electricity price gaps 

between Japan and other countries under the “Low 

Growth Scenario” could widen even further. Therefore, 

it is important to consider flexible responses in emis-

sions reductions to some extent. 

The “Risk Strategy Scenario” is designed to respond 

to such situations. In this scenario, as described earlier, 

a carbon price equivalent to that in a 1.5°C scenario is 

assumed globally, resulting in uniform CO₂ marginal 

abatement costs (carbon prices) worldwide, which are 

slightly lower than those in the “High Growth Scenario.” 

In the “Risk Strategy Scenario,” which assumes continu-

ing the current pace of technological progress, because 

the scenario assumes carbon prices rather than emis-

sion constraints, energy costs and electricity costs re-

main at levels comparable to the “High Growth Sce-

nario.” In comparison with other countries, although 

electricity prices increase compared to current levels in 

all scenarios due to emissions reduction measures, the 

relative price gap with overseas does not widen signifi-

cantly. 

The “High-risk Strategy Scenario” and the “Stated Pol-

icies Scenario” refer to the carbon prices in IEA scenar-

ios. Japan’s carbon prices in 2040 are estimated at 116 

USD/tCO₂ and 41 USD/tCO₂, respectively (equivalent to 

12,800 yen/tCO₂ and 4,500 yen/tCO₂ assuming an ex-

change rate of 1 USD = 110 yen). The upper and lower 

bounds of the GX-ETS carbon prices in 2026 are set at 

1,700-4,300 yen/tCO₂ (with an annual increase of 3% in 

real terms), and the assumed carbon prices in these sce-

narios are considered to be close to these levels. The 

marginal electricity costs in 2040 is estimated to remain 

almost unchanged compared to 2020 in the “High-risk 

Strategy Scenario”, while they slightly decrease due to 

reductions in renewable energy costs in the “Stated Pol-

icies Scenario.” 

 

Table 4 Marginal abatement costs of CO2 emissions 

 

 

Table 5 Marginal costs of electricity in 2040 

 

 

Table 6 shows the estimates of production volumes 

and GDP declines calculated using the global energy-
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“Low Growth Scenario,” and “Risk Strategy Scenario.” It 

also presents economic growth projections including 
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potential to capture overseas markets. Although there 

is significant uncertainty in the estimates, an increase of 

about 5 percentage points per year is projected. There-

fore, this scenario could achieve economic growth 

roughly at the level of potential growth (slightly positive 

in 2040; the economic growth rate for 2023–2040 is es-

timated at 1.5% per year, incorporating population de-

cline effects). 

In the “Low Growth Scenario,” where technological 

progress remains gradual, it is possible that Japan is 

placed in a situation where access to relatively low-cost 

decarbonized energy is even more limited compared to 

overseas, resulting in wider relative energy price gaps 

with other countries and large-scale industrial reloca-

tion overseas. In the iron and steel and chemical indus-

tries, extremely large declines in production volumes of 

around 40% compared to the baseline are estimated. 

Similarly, in the automobile industry (transport equip-

ment), similar level of production decline is estimated. 

Overall GDP is also projected to decline significantly by 

around 13–14%. If emissions reductions are pursued 

linearly toward CN by 2050 without substantial techno-

logical progress, a situation similar to that shown in the 

“Low Growth Scenario” could plausibly occur. 

In the “Risk Strategy Scenario,” technological pro-

gress is assumed to be similar to that in the “Low 

Growth Scenario” rather than rapid as in the “High 

Growth Scenario,” and the economic impact is esti-

mated to be not significantly different from that of the 

“High Growth Scenario” while emissions increase rela-

tive to targets. Avoiding major declines in economic ac-

tivity and industrial relocation due to carbon constraints 

is important, and this scenario represents one that can 

respond to such risks. 

In the “High-risk Strategy Scenario,” because carbon 

prices are low, negative impacts on the economy can be 

significantly suppressed compared to other scenarios. 

On the other hand, since emissions reductions abroad 

also do not progress, the effect of the international ad-

vantages of mitigation technologies in Japan is smaller 

than in other scenarios. As a result, when including 

overseas market acquisition effects, the overall eco-

nomic impact will be at a level similar to that of the “Risk 

Strategy Scenario” and the “High Growth Scenario.” 

 

Table 6 GDP and major manufacturing industries in Japan 

 

 

(3) Japan’s emissions 

Figure 3 shows GHG emissions by sector in Japan. As 
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Figure 3 GHG emissions by sector 

 

(4) Japan’s energy supply and demand 

Figure 4 shows electricity generation in Japan. Elec-

tricity generation increases in all scenarios except for 

the “Low Growth Scenario.” Under the 73% reduction 

scenario for 2040, since non-CO₂ GHGs and other hard-

to-abate industrial sectors remain, achieving near-zero 

emissions in the power generation sector is economical. 

A combination of renewable energy, nuclear power, and 

CCS is found to be economically optimal. The share of 

renewable energy in 2040 is estimated to be around 40–

50%, and it is slightly lower at around 35% in the “Risk 

Strategy Scenario.” In 2050, a notable increase in float-

ing offshore wind power is observed. 

Electricity demand is expected to essentially increase 

due to factors such as IT demand. However, if energy 

prices become relatively high, it becomes necessary to 

suppress energy consumption while production vol-

umes decline, including through industrial relocation 

overseas. Investment in economically efficient power 

sources often requires long lead times. Therefore, in or-

der to avoid tight electricity supply-demand conditions, 

it can be said that highly predictable energy and climate 

policies that prevent the realization of the “Low Growth 

Scenario” are important. 

In the “Risk Strategy Scenario,” the share of LNG-

based power generation (including cogeneration and 

CCS-equipped systems) remains at approximately the 

current level until 2050 as an economically efficient out-

come. In the “Stated Policies Scenario,” coal-fired power 

generation remains economically viable, while the eco-

nomic potential of renewable energy is significantly 

constrained. 

 

 

Figure 4 Electricity supply 

 

Figure 5 shows final electricity consumption by sector. 

In the “High Growth Scenario,” final electricity con-

sumption is 1,081 TWh/year in 2040 and 1,210 

TWh/year in 2050. The demand is expected to be sig-

nificantly suppressed due to high energy prices in the 

“Low Growth Scenario.” In the “High-risk Strategy Sce-

nario” and the “Stated Policies Scenario,” electrification 

is somewhat suppressed due to low level of carbon 

prices, however, energy-saving effects are also weaker, 

resulting in relatively high levels of final electricity con-

sumption. 

 

 

Figure 5 Final electricity demand by sector 
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Figure 6 shows total final energy consumption. In-

creasing the electrification rate is an economically effi-

cient measure. However, complete electrification is not 

economical in any sector, and a combination of hydro-

gen, ammonia, synthetic methane (e-methane), syn-

thetic fuels (e-fuels), and biofuels is considered eco-

nomically optimal. 

For total final energy consumption, the electrification 

rate in 2040 is estimated to be 38–44% under the 73% 

reduction scenarios, and 54–57% under CN in 2050. To-

tal final energy consumption in 2040 is estimated to de-

crease by 26–28% compared to 2015 under the 73% re-

duction scenarios, and by 36–41% in 2050 under CN. 

In the “High-risk Strategy Scenario” and the “Stated 

Policies Scenario,” relatively high total final energy con-

sumption is estimated as carbon price level is low. 

 

 

Figure 6 Final energy consumption by fuel type 

 

 

2. Analysis and evaluation of 2035 emissions reduction 

targets (NDCs) 

2.1. Status of emissions reduction targets in NDCs 

A pledge-and-review mechanism was adopted in the 

Paris Agreement in order to encourage participation 

from many countries, which established a framework in 

which nearly all countries undertake emissions reduc-

tion efforts. Under the Paris Agreement, all countries 

determine their own targets and methods for achieve-

ment and submit them as Nationally Determined 

Contributions (NDCs) every five years (Article 4, para-

graphs 2 and 9). When revising targets, countries are 

required to make progression beyond their previous 

targets (Article 4, paragraph 3). In addition, to promote 

effective implementation, all countries are required to 

report their implementation status and undergo review 

in a transparent manner using common and flexible 

methods (Article 13). For the Paris Agreement to effec-

tively achieve emissions reductions, it is considered im-

portant how appropriately the review process can be 

implemented. However, as the appropriateness or inad-

equacy of each country’s NDC is not subject to review 

under the review procedures decided at COP24, evalu-

ation outside the UNFCCC framework is considered im-

portant. 

RITE previously analyzed emissions reduction efforts 

using various indicators for the Intended Nationally De-

termined Contributions (INDCs) submitted before the 

Paris Agreement in FY2015. Furthermore, in FY2021, a 

similar analysis was conducted for the NDCs submitted 

to the UN by November 11. Subsequently, around 

COP30 in November 2025, many countries submitted 

NDC3.0, including emissions reduction targets for 2035 

(and for some countries and regions, including Japan, 

also for 2040). Based on this, in FY2025, analysis and 

evaluation of emissions reduction efforts focusing on 

NDC3.0 were conducted. 

Table 7 shows the emissions reduction targets of 

NDC3.0 submitted to the UN by December 31, 2025, as 

well as the status of published NDCs and CN declara-

tions (only selected countries are shown). 

Developed countries, including Japan, present en-

hanced emissions reduction targets compared to their 

2030 targets in NDC3.0. Meanwhile, China, which had 

previously set CO₂ intensity targets, has expanded the 

scope to GHGs and presented an absolute emissions re-

duction target of 7–10% below peak level. 
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Table 7 Emissions reduction targets in major countries’ 

NDCs 

 

 

2.2. Evaluation of emissions reduction efforts in NDCs 

(1) Indicator and methodology for evaluation 

It is important to properly review emissions reduction 

targets pledged by each country in their NDCs. Given 

differences in national circumstances, it is important to 

evaluate emissions reduction efforts in a way that en-

sures comparability while taking these differences into 

account, and therefore, it is necessary to select appro-

priate indicators and measure emissions reduction ef-

forts accordingly. In this study, evaluation was con-

ducted using the indicators described below based on 

previous research12). 

Measuring emissions reduction efforts is considered 

important for establishing a PDCA (Plan–Do–Check–

Act) cycle. The principles for comparability metrics are 

described in Reference 13) as below. 

 Comprehensive: capturing efforts comprehensively 

 Measurable: capable of being measured 

 Replicable: reproducible and transparent 

 Universal: applicable to as many countries as possi-

ble 

Furthermore, since no single indicator can uniquely 

determine fairness or equity, it is necessary to conduct 

a multifaceted evaluation using multiple indicators. 

In this study, the evaluation of “emissions reduction 

effort” in NDC targets adopts the same methodology as 

used in the 2015 evaluation, selecting indicators sum-

marized in Table 8 so that efforts can be appropriately 

assessed despite differences in national capabilities and 

mitigation potentials. The methodology described here 

has also been adopted as a peer-reviewed literature in 

Reference 14), and in addition, indicators not explicitly 

included in that study (such as per capita emissions) are 

also adopted and evaluated here. 

 

Table 8 Evaluation indexes adopted in this study 

 

 

Below are several points to note in evaluating emis-

sions reduction efforts in NDCs. 

 There is significant uncertainty in emissions projec-

tions and reductions related to Land Use, Land-Use 

Change, and Forestry (LULUCF), making evaluation 

difficult; therefore, this study basically does not ad-

dress them. 

 For countries that have submitted emissions reduc-

tion targets relative to a base year, the emissions for 

the target year are calculated based on actual emis-

sions in the base year (excluding LULUCF). 

 For countries that have submitted GDP intensity im-

provement targets, evaluation is conducted based on 

RITE’s assumptions for future GDP. 

 For countries that have submitted reduction targets 

relative to BAU (Business-As-Usual), when BAU emis-

sions are specified in the NDC, total emissions for the 

※1 Submitted by the Biden administration. Withdrawn from the Paris agreement on Jan. 26, 2026.

※2  Evaluated with the 2030 baseline emission estimated by the DNE21+ as the peak.

2050 -2040 NDC2035 NDC2030 NDC

CN by 2050-73%-60%-46% (vs 2013)Japan

CN by 2050―-61% to -66%-50% to -52% (vs 2005)US※1

CN by 2050-90%-66.25% to -72.5%-55% (vs 1990)EU27

CN by 2050―-81%-68% (vs 1990)UK

CN by 2050At least -75%At least -65%-50% (vs 1990)Switzerland

Low emission 

society by 2050
―-70% to -75%-55% (vs 1990)Norway

CN by 2050―-62% to -70%-43% (vs 2005)Australia

CN by 2050

(w/o methane)
―-51% to -55%-50% (vs 2005)

New 

Zealand

CN by 2050―-45% to -50%-40% to -45% (vs 2005)Canada

CN by 2060―-65% to -67%-30% (vs 1990)Russia

CN by 2050―-53% to -61%-40% (vs 2018)Korea

CN by 2060―

-7% to -10% vs GHG 

emissions peak (peaking 

before 2030)

-65% CO2 emissions 

per GDP (vs 2005)
China※2

CN by 2070――
-45% GHG emissions 

per GDP (vs 2005)
India

NotesOverviewIndicators for emissions reduction efforts

Comparison based on each country’s base 

year should be conducted.

When baseline emissions are expected 

to stagnate, it is more relevant to 

simply compare the projected 

reduction rates, which makes it 

possible to avoid uncertainties in the 

estimation for baseline emissions.

Relative to 1990, 

2005, 2013, etc.

Emissions reduction 

ratio from the base 

year

It is good as a measure for evaluating future 

reduction efforts since reduction ratios based 

on the most recent results are shown.

Relative to latest 

possible year, 

such as 2019

As this is highly dependent on the country’s 

level of economic activity and situation in 

general, assessing emissions reduction efforts 

through this indicator can be difficult.

To show the level of GHG emissions 

per capita.

Absolute levelEmissions per capita

Values tend to be higher for low-GDP 

countries, and highly dependent on industrial 

structure.

To show the level of GHG emissions 

considering a scale of economic 

activities.

Absolute levelGHG emissions per 

unit of GDP (CO2

intensity)

Countries with low-GD tend to show better 

improvement rate of intensity due to high 

GDP growth rates.

Using the rate of change might be 

assessed as an aspect of the emissions 

reduction efforts, as the differences of 

economic growth rate can be removed.

Improvement 

rate

(e.g. compared to 

2019, etc.

It excludes past efforts in energy saving and 

the abatement potential of renewables.

Differences in economic growth can be 

taken into account.  

Emissions reduction 

ratio compared to 

baseline emissions

Existing measures such as energy taxes are 

considered out of scope (however, if energy 

saving effects have already been achieved, 

they may be taken into consideration as the 

MAC is estimated to be high).

This is highly relevant for assessing 

reduction efforts, as it reflects national 

differences in terms of economic 

growth, energy savings efforts and the 

abatement potential of renewables.

CO2 marginal 

abatement cost 

(carbon price)

Uncertainties are high as this is a model-

based estimation.

While marginal abatement costs do not 

take into account the economy’s ability 

to bear the necessary burden, this 

indicator is sensitive to that.

Emission reduction 

costs per GDP
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evaluation year are calculated based on those values. 

 

(2) Results of analysis and evaluation of emissions re-

duction efforts 

Figure 7 shows a comparison of the emissions reduc-

tion ratio in 2035 compared to the base year of 2013. 

Table 9 summarizes emissions reduction ratio in 2035 

compared to 1990, 2005, 2013, and 2021 for major 

countries. 

In terms of reductions relative to 2013, Norway shows 

the highest reduction rate, followed by the United King-

dom and Australia. On the other hand, countries ex-

pected to experience significant economic growth in 

the future may appear disadvantaged when evaluated 

based on reductions relative to a base year. Thus, while 

this indicator is very simple, it is considered inappropri-

ate for evaluating emissions reduction efforts, especially 

when including developing countries. 

 

 

Figure 7 GHG emissions reduction ratio in 2035 relative 

to the base year of 2013 

 

Table 9 GHG emissions reduction ratio in 2035 relative to 

the base year 

 

 

Figure 8 shows GHG emissions per capita in 2035. The 

United Kingdom, Switzerland, and Norway have rela-

tively low levels, while Turkey, Ukraine, and China are 

projected to have incremental per capita emissions. 

Figure 9 shows GHG emissions per unit of GDP in 

2035. Switzerland, Norway, and the United Kingdom are 

estimated to have low emissions per GDP. However, it 

should be noted that emissions per GDP are influenced 

by industrial structure - for example, countries with a 

larger tertiary sector tend to show better values, while 

those with a larger secondary sector tend to show worse 

values - independent of actual emissions reduction ef-

forts. 

Figure 10 shows emissions relative to baseline in 2035. 

In addition to Norway, which has a high reduction rate 

relative to its base year, Thailand is also evaluated as 

having a high reduction rate due to expected future 

economic growth. 
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Figure 8 Per-capita GHG Emissions in 2035 for NDCs 

 

 

Figure 9 Per-GDP(MER) GHG Emissions in 2035 for NDCs 

 

 

Figure 10 Emissions reduction ratio relative to baseline in 

2035 

 

Figure 11 shows marginal abatement costs of CO₂ in 

2035. Thailand, the United Kingdom, and Russia are 

evaluated as having high marginal abatement costs. For 

countries and regions such as the EU27, Switzerland, 

and Japan, which also present 2040 targets, marginal 

abatement costs in 2040 are estimated to be 387, 318, 

and 368 USD/tCO₂, respectively. For China, since the 

timing and level of its emission peak are not clearly 

specified, the 2030 baseline emission estimated by the 

DNE21+ model was treated as the peak for evaluation, 

resulting in a marginal abatement cost of 38 USD/tCO₂. 

Including non-Annex I countries, many submitted tar-

gets imply marginal abatement costs reaching hun-

dreds of USD per tCO₂. While these are considered am-

bitious targets on one hand, their feasibility raises more 

questions than previous NDCs. 

Figure 12 shows emissions reduction costs relative to 

GDP in 2035. Russia, Thailand, and Ukraine are evalu-

ated as having high costs relative to GDP. These costs 

include the effect of net cost increases due to decrease 

in exports of oil and gas associated with emissions re-

ductions. For example, Russia is evaluated as having a 

16% increase in reduction cost relative to GDP due to 

decreased fossil fuel exports compared to baseline. 

Therefore, caution is required in interpretation. 

 

 

Figure 11 Marginal abatement costs of CO2 in 2035 
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Figure 12 Per-GDP emissions reduction cost in 2035 

 

2.3. Summary 

Emissions reduction targets for 2035 NDCs of various 

countries were evaluated using multiple indicators for 

emissions reduction effort. Among these, emissions re-

duction costs were analyzed using the global energy 

and climate policy assessment model DNE21+. 

Including non-Annex I countries, many submitted 

emissions reduction targets imply marginal abatement 

costs reaching hundreds of USD per tCO₂. While these 

indicate ambitious targets, their feasibility is even more 

questionable than previous NDCs. As noted earlier, this 

evaluation basically does not include LULUCF due to its 

high uncertainty. Some countries with high marginal 

abatement costs may be assuming significant reduc-

tions through LULUCF; however, even in such cases, 

their targets may deviate from actual emission reduc-

tions. 

For China, since the emission peak is not clearly spec-

ified in its NDC, the 2030 baseline emission estimated 

by DNE21+ was treated as the peak, resulting in a mar-

ginal abatement cost of 38 USD/tCO₂. 

The Paris Agreement’s NDC framework is based on a 

pledge-and-review approach. Although differences ex-

ist among countries, striving for equitable emissions re-

duction efforts is important for maintaining the system 

and achieving global emissions reductions. However, 

the United States has withdrawn from the Paris Agree-

ment, and some major emitting countries have not 

submitted NDC3.0, suggesting that significant dispari-

ties in emissions reduction efforts among major coun-

tries may remain. 
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