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Abstract:  
East Asian countries and regions are now faced to meet the NDCs (Nationally 
Determined Contributions) in Paris Agreement and 2C target. We will first consider the 
efforts to reduce CO2 emission in the power sector, the largest emitting sector: around 
40-60% of the share of total CO2 emissions in East Asian countries. we will see 
environmental and economic impacts of carbon taxes under various levels in the power 
sector to meet the NDCs and 2C targets using E3ME model. We will see how power 
mixes of East Asia countries will be influenced by Feed-in-Tariff (FIT) and a carbon tax 
on the power sector by 2050. We find the policy mix such of the FIT, coal regulation, 
and carbon prices is the most effective measure to cut CO2 emissions and increase 
renewable energy without negative impacts to the macro economy. 
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1. Introduction 
East Asian countries and regions are now faced to meet the NDCs (Nationally Determined 

Contributions) in Paris Agreement and 2C target1. It is necessary that various levels of efforts by 

economic sectors should be pursued to keep these international commitment and consensus.  

In this paper, we compare the carbon tax rates between the case where carbon taxes are 

uniformly introduced in all sectors, and when implementing original CO2 emission reduction 

measures in the power sector such as through Feed -in-Tariff and coal regulation, to achieve the 

country's CO2 reduction targets. We will first consider the efforts to reduce CO2 emission in the 

power sector, the largest emitting sector: around 40-60% of the share of total CO2 emissions in East 

Asian countries2.  

Choosing energy sources in the power sector has a significant impact on not only CO2 emissions 

but also the economy. Thus, we will see environmental and economic impacts of carbon taxes under 

various levels in the power sector to meet the NDCs and 2C targets. We expect that carbon taxes to 

meet the NDCs and 2C targets could be lower and lower by the additional efforts in each sector. 

Concretely, we focus on the power sector and will see how power mixes of East Asia countries will 

be influenced by Feed-in-Tariff (FIT) and a carbon tax on the power sector by 2050.  

In Section 2, we give an overview on renewable energy support systems in East Asian 
countries. In section 3 we describe 4 policy scenarios and the metholodgy for the model analysis. 
We will use additionally the coal regulation policy scenario from Azuma et.al. (2017), a 

collaborative study in conjunction with this paper: To meet the CO2 target only by carbon tax and 

FIT require very high carbon pricing and this is politically not easy because of too much burden 
on economic entities. Section 4 provides the energy, environment and economic impacts from 
E3ME-Asia for each scenario (regulation and carbon tax) in the power sector. Section 5 
discusses the findings. 
 

2. Overview on renewable support system in East Asia 
In this section, we focus on additional efforts to cut CO2 in the power sector by promoting 

renewables through policy support. From the results in Azuma et.al. (2017), it was found that in the 

three countries excluding China, when unclean power plants and coal were regulated, gas and coal + 

CCS grew, so that the share of renewable energy did not increase easily. This result suggests that it is 

necessary to support renewable energy introduction, such as FIT, in order to reduce nuclear power 
                                                        
1 Countries and region will be abbreviated to just countries for the shake of simplicity in this paper. 
For the detail, see the website on the UNFCCC: http://unfccc.int/focus/ndc_registry/items/9433.php 
And, WRI “What is INDCs?” (http://www.wri.org/indc-definition). 
2 See the IEA “Energy and CO2 emissions in the OECD”, With detailed data up to 2015. 
(https://www.iea.org/media/statistics/Energy_and_CO2_Emissions_in_the_OECD.pdf) 
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and coal and promote renewable energy dissemination to promote sustainable low carbon economies 

in East Asia. In this context, we assess renewable support systems in this area in this section. 

 

2.1 China 
In East Asian countries, FIT has been introduced in the power sector. For instance, in China, 

according to the “Renewable Energy Law” (order of the President of the People's Republic of China, 

No. 33), enacted in 2005, the grid companies are required to purchase renewable energy output. In 

2009, the Chinese National Development and Reform Commission (NDRC) introduced a national 

FIT to support the deployment of electricity from wind power (Fa Gai Jia Ge 2009: No.1909). The 

initial benchmark purchase price setting is divided in four categories based on different resource 

areas3. Tariffs vary as followed: 

 Category 1: 0.51CNY/kWh 

 Category 2: 0.54CNY/kWh 

 Category 3: 0.58CNY/kWh 

 Category 4: 0.61CNY/kWh 

In 2011, NDRC announced the country’s first nationwide Solar PV FIT policy (Fa Gai Jia Ge 

2011: No.1594). In this notice, solar PV projects approved before July 1, 2011 and put in operation 

by December 31 of the same year, with a benchmark price of 1.15 CNY/kWh. This price also 

applies to solar PV projects situated in Tibet approved on July 1, 2011 or afterwards and approved 

before July 1 but not in operation by December 31, 2011. For solar PV projects in other regions, a 

price of 1 CNY/kWh will apply.  

For biomass, the Renewable Energy law introduced a 0.25CNY/kWh feed-in premium for 

biomass generated electricity. This capital premium is added to province-specific prices of 

coal-generated power, and is applicable over a fifteen-year period. In 2010, the Notice on Improving 

the Pricing Policy for Biomass Power Prices provides for a new national unified FIT for biomass of 

0.75CNY/kWh for biomass power projects (Fa Gai Jia Ge 2010: No.1579). 

For hydropower, the NDRC issued the Notice on Improving the Pricing Mechanism for 

Hydropower Prices in January 2014 (Fa Gai Jia Ge 2014: No.61) and unveiled a new hydropower 

on-grid tariff pricing mechanism in which prices would be decided through negotiations between 

hydropower operators and the receiving provinces. The new hydropower tariff would be based on 

the average on-grid tariff of all power sources in the receiving province.  

  On 17 June 2014, NDRC published a notice to set the FIT for offshore wind. The intertidal 

projects will enjoy a tariff of 0.75 CNY /kWh while the nearshore tariff will be set at 0.85 CNY 

                                                        
3 For the detail, see “China Wind Power Outlook 2010” 
(http://large.stanford.edu/courses/2010/ph240/jin1/docs/wind-power-report-english-2010.pdf, Access 
day: 2017.04.13) 
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/kWh. The FIT will apply to wind power projects to be commissioned before 2017. For projects to 

be commissioned during or after 2017, NDRC will determine in the future, in accordance with the 

construction costs, as well as the bidding situation at that time (Fa Gai Jia Ge 2014: No.1216). 

The tariff scheme and benchmark prices have been revised almost every year by the NDRC in 

accordance with investment, cost changes and technological advancement. Recently, rates will be 

gradually adjusted. For instance, FIT for wind power existed only for onshore wind projects. In 

recent years FIT for offshore wind was added (see Table 1). Moreover, the prices for wind power 

and solar is declining 4 . More recently, in March 2016, the NDRC issued a major policy 

announcement (Fa Gai Neng Yuan, 2016: No.625) on purchase-all program of renewable energy. 

The notice regulated that grid enterprises (include transmission system operator need to buy all 

renewable energy electricity within the full acquisition planning under the premise to ensure the 

safety of the power supply according to the national benchmark prices and the number of affordable 

acquisition hours5. 

 

Table 1: Overview of FIT in China (Unit: CNY/kwh) 

Item Category Price 
Solar 

 
 

Category1 
Category2 
Category3 

Tibet 

0.65 
0.75 
0.85 
1.05 

Wind (land) 
 
 

Category1 
Category2 
Category3 
Category4 

0.40 
0.45 
0.49 
0.57 

Wind (offshore) Intertidal 
nearshore 

0.75 
0.85 

Biomass 
 

Waste materials 
 Others 

0.65 
0.75 

 
2.2 Japan 
In Japan, the FIT was started in 2012 to promote use of renewable energy and obliges electric 

                                                        
4 For more details, see the Notice on Adjusting the Pricing Policy for Offshore Wind Power Prices 
(Fa Gai Jia Ge 2014: No.3008), the Notice on Adjusting the Pricing Policy for Offshore Wind Power 
and Solar Power Prices (Fa Gai Jia Ge 2015: No.3044), the Notice on Adjusting the Pricing Policy 
for Solar Power and Offshore Wind Power Prices (Fa Gai Jia Ge 2016: No.2729), the Notice on the 
Pricing Policy for CSP (Fa Gai Jia Ge 2016: No.1881). 
5 For more details, see “China’s String of New Policies Addressing Renewable Energy Curtailment: 
An Update” 
(http://www.renewableenergyworld.com/articles/2016/04/china-s-string-of-new-policies-addressing-
renewable-energy-curtailment-an-update.html, Access day: 2017.04.13) 
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utilities to purchase electricity generated from renewable energy sources at a fixed purchase price 

(from 13.65 to 57.75 JPY/kw in 2012) 6 for a fixed period (usually 10-20 years) determined by the 

Japanese government (Table 2)7.  

 

Table 2  Overview of FIT in Japan (Unit: JPY/kwh) 

Categories   FY2014 FY2016 
Purchase 

period 
(Year) 

Photovoltaic 
power 

10 kW or more 32  24  20 

Less than 10 
kW 

When generators are not 
required to install output 
control equipment 

37  

31  

10 
When generators are 
required to install output 
control equipment 

33 

Land-based 
wind power 

20 kW or more 22 22  

20 Less than 20 kW 55 55  

Offshore 
wind power 20 kW or more 36 36  

Geothermal 
power 

15,000 kW or more 26 26 
15 

Less than 15,000 kW 40  40 

Small and 
medium 

hydropower 

1,000 kW or 
more but less 
than 30,000 
kW 

Installing fully new facilities 24 24 

20 

Utilizing the existing head 
race channels 14  14 

200 kW or 
more but less 
than 1,000 
kW 

Installing fully new facilities 29  29 

Utilizing the existing head 
race channels 21 21 

Less than 
200 kW 

Installing fully new facilities 
alone 34 34  

Utilizing the existing head 
race channels 25 25 

Biomass 
Wood 
(unused) 

2,000 kW or more 
32 

32 
Less than 2,000 kW 40 

Wood (general) 24 24  
                                                        
6 For the detail, see the Japan Times article on May 29, 2012, “New feed-in tariff system a rush to 
get renewables in play”. 
http://www.japantimes.co.jp/news/2012/05/29/reference/new-feed-in-tariff-system-a-rush-to-get-ren
ewables-in-play/#.WMD9zH_WDs5 (Access day: 2017.03.09) 
7 The details of the FIT scheme in Japan is described in Morita and Matsumoto (2014) and 
Matsumoto et al. (2017). 
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Wood (waste materials of buildings) 13 13  
Waste materials 17 17  
Methane fermentation 39 39 

Note: 1. Mainly, sewage sludge is used. 

     2. waste materials of buildings  

This scheme regulates the procedures for deciding purchase prices and periods, the certification of 

facilities, the collection and adjustment of surcharges related to purchase costs, and terms by which 

electric utilities can reject the contracts. It is expected to reduce uncertainty around investment in 

renewable electricity facilities, and encourage investment to increase renewable energy sources 

(Kitamura, 2013). The Japanese FIT covers PV, wind, small- and medium–scale hydro, geothermal 

and biomass power (Table 2). 

The prices and periods are set according to the classification, installation mode, and scale of 

facilities. The purchase prices, periods and classifications are discussed and reviewed every year by 

the Procurement Price Calculation Committee, and the Ministry of Economy, Trade and Industry 

makes final decisions. The costs to purchase the generated electricity are shared by all electricity 

consumers in proportion to the volume of electricity they used. The surcharge is also determined by 

the Ministry of Economy, Trade and Industry based on the work by the Surcharge Adjustment 

Organization. The surcharge was JPY0.22/kWh in FY 2012 and has increased to JPY0.35/kWh in 

FY 2013 and JPY2.64/kWh in FY 2017. However, purchase prices and surcharge rates for 

large-scale Solar and Wind power are being lowered8. 

With this FIT scheme, power generation from renewable energy has largely increased. The share 

of renewable energy (excluding large hydropower) in power generation was 1.4% in 2011, but 

increased to 7.3% in 20169. PV facilities are popular because environmental assessment is not 

required and installation is easier than the installation of facilities of other forms of Renewables 

(RES) electricity (Kitamura, 2013). 

 

2.3 Korea 
On the other hand, until 2011, South Korea had a FIT system but it was replaced by the RPS in 2012. 

The government maintains a FIT only for existing recipients. The existing recipients may have 

options to either maintain their feed-in-tariff or exchange them for a REC (Renewable Energy 

Certificate) that enables transactions under the Renewable Portfolio Standard (RPS). RPS 

                                                        
8 See News Releases of METI on March 19, 2015, “Settlement of FY2015 Purchase Prices and 
FY2015 Surcharge Rates under the Feed-in Tariff Scheme for Renewable Energy” 
http://www.meti.go.jp/english/press/2015/0319_01.html (Access day: 2017.03.09) 
9 See website of METI: 
http://www.meti.go.jp/committee/sougouenergy/shoene_shinene/shin_ene/pdf/012_02_00.pdf and 
http://www.isep.or.jp/archives/library/9570 
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programme requires 13 largest power companies (with installed power capacity larger than 500 

MW) to steadily increase their renewable energy mix in total power generation in period of 

2012-2024 (Table 3). In order for power companies to meet their RPS targets they can invest in 

renewable energy installations themselves, or purchase RECs on the market. 

 

 

Table 3  Yearly RPS targets (% of RE power generation) 

 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022～ 

Target 2.0 2.5 3.0 3.5 4.0 5.0 6.0 7.0 8.0 9.0 10.0 

Source: Ministry of Trade, Industry and Energy (2015) 

 

The government introduced the long-term fixed-price contracts for solar and wind power from 

2017. The system aims to deal with the volatility of the system marginal price (SMP) and the price 

of the renewable energy certificate (REC). SMP refers to an electric power market price 

(KRW/kWh) for a power amount applied per dealing time and is determined as the highest price of 

effective electric power generation prices of all electric power generators to which outputs are 

allocated per time slot. REC certifies that power generators produced and supplied power using new 

and renewable energy facilities. REC is issued per 1MWh and it enables transactions under the RPS. 

Table 3 shows the trends of SMP and REC price. The price of SMP has been showing a sharp 

decline. The price of REC has been increasing but the sum of SMP and REC price has been 

decreasing. 

 

Table 4  The Price trends of SMP and REC in South Korea (Unit: KRW/kwh) 

 2012 2013 2014 2015 

1st half 2nd 

half 

1st half 2nd half 1st half 2nd half 1st half 2nd half 

SMP 166 156 155 150 147 135 111 92 

REC* 32 32 57 57 62 62 85 85 

SMP+REC 198 188 212 207 209 197 196 177 

*: This prices are the government announced prices. 

Source: Ministry of Trade, Industry and Energy (May 1, 2017)  

http://english.motie.go.kr/www/main.do. 

 
2.4 Taiwan 
In Taiwan, the government approved the ‘‘Renewable Energy Development Act’’ on 12th June, 2009, 

which aimed at promoting the use of renewable energy, boosting energy diversification, and helping 
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to reduce greenhouse gases. The new act caps the subsidies for renewable energy up to 10 GW 

within 20 years. The core strategy of the Act is a FIT system. It authorizes the government to 

enhance incentives for the development of renewable energy via a variety of methods, including the 

acquisition mechanisms, incentives for demonstration projects, and the loosening of regulatory 

restrictions. According to the subsidies of the statute, the share of power capacity of renewable 

energies will be triple of the nationwide power installation capacity by 2030 (Hwang, 2010)10. 

However, this targeted renewable power generation capacity is raised to 17.25 GW by 2030 from the 

original plan that announced on 28th May 2015. 

A Committee is formed to decide the formula for FIT. Tariffs and formula should be reviewed 

annually, referring to technical advancement, cost variation, goal achievement status, etc. (see Table 

5). Tariffs shall not be lower than the average cost for fossil-fired power of domestic power utilities. 

Current, only Solar PV tariff rates are set on date when generating equipment installations are 

completed. Other technologies have tariff rates set on the Power Purchasing Agreement (PPA) 

signing date. The tariffs applied for 20 years, and PPA being a very important credit for banks to 

provide project financing. BOE (Bureau of Energy) announces PV capacity quota every year. PV 

systems > 50 kW are subject to a bidding procedure to decide tariffs. Developers proposing higher 

discount rates receive the priority to get the quota. The installed capacity of PV systems has been 

increased by more than 60 times in 5 years after the implementation of FIT (BOE, 2015)11. 

 

Table 5  FIT for Renewables in Taiwan (2015) (Unit: US ¢/kWh) 

Item  Type  Capacity (kW)  Period 1  Period 2 

PV 
Roof type 

≧1 ~ <20  22.14 21.52 

≧ 20 ~ < 100  18.51 17.99 

≧ 100 ~ < 500  17.30 16.82 

≧ 500  16.75 16.30 

Ground type ≧1  15.76 15.33 

Wind Power 
Onshore 

≧ 1 ~ < 10  27.12 
 

≧ 10  8.78 (with LVRT) 

Offshore 
 

18.52 

Hydropower  Stream-Type 
 

8.50 

Geothermal 
  

15.91 

Biomass No biogas eqip. 
 

8.50 

                                                        
10 Jenn Jiang Hwang (2010) “Promotional policy for renewable energy development in Taiwan”, 
Renewable and Sustainable Energy Reviews, vol. 14, Elsevier. pp.1079–1087. 
11 Bureau of Energy Ministry of Economic Affairs (2015) “Renewable Energy Promotion Policies 
in Taiwan”. 
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With biogas eqip. 
 

10.90 

RDF 
  

9.11 

Others 
  

8.50 

Note: Exchange rate: USD 1 = NTD 31 

 

3. Scenarios and Methodology 
3.1 Scenarios 
In this section, we analyse the impacts of additional efforts in the power sector, such as FITs, coal 

power regulation and carbon taxes to meet the 2030 NDCs and 2050 2C targets. If a carbon tax alone 

is introduced to meet the 2030 NDCs and 2050 2C targets, this will be too high to be accepted 

economically and politically. Thus, we set four policy scenarios, as shown below (see Figure 1).  

In the Scenario 1, we consider the impact of a Feed-in Tariff; (FIT) policy. As we saw in the 

previous section, FITs have been introduced in the power sector to increase the penetration rate of 

renewable energy by guaranteeing to purchase electricity generated from renewable energy sources 

at a fixed price for a set length of time (see Table 6). However, the current FIT prices in four 

countries are not high enough to promote renewable energy dissemination and we assumed a FIT 

price increase up to 30% - 50% from current prices in 2050. 

 

Table 6  Overview on FIT system in East Asia country 

 China 
CNY/kwh 

Japan 
JPY/kwh 

Korea 
KRW/kwh 

Taiwan 
US ¢/kWh 

Photovoltaic power 0.65-1.05 27-35 85-177 
(*RPS: system 
marginal price 
(SMP) and the 

price of the 
renewable 

energy 
certificate 

(REC)) 

15.33-21.52 

Land-based wind power 0.40-0.57 22-55 8.78-27.12 

Offshore wind power  36 18.52 

Geothermal power  26-40 15.91 

Small and medium hydropower  14-34 8.5 

Biomass 0.65-0.75 13-40 8.50-10.90 

Others   8.50-9.11 

 

In Scenario 2, we applied FIT and Scenario 3 (coal regulation) in chapter 3 in the power sector. 

In East Asian countries, the share of coal is high in the power sector. Coal power generation is 

causing not only global warming, but also serious air pollution. Therefore, we assume coal 

regulation occurs in the power sector.  

In the Scenario 3, we add a carbon price to meet the emissions reductions target in the power 

sector as in Scenario 4 where the NDC and the 450ppm targets are met. The carbon price is 

estimated to be the around 121.3 ($2010/tCO2) in 2050, with a single level of carbon price for the 
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four countries. The decarbonisation target for the power sector is for the four countries combined 

and is the same reduction (S4 below) where only carbon price was used to meet countries’ overall 

reduction target. The carbon price is applied to all energy users (not just Power Generation) which is 

1031.9 ($2010/tCO2) in 2050 for the four countries by our independent estimation. The 

decarbonisation target in S4 is based on the IEA450 scenario + own target in 2050 from the 2c 

degree (decarbonization) work by Cambridge Econometrics and Jean-Francios Mercure. 

The above four policy scenarios apply to only those countries subject to the analysis. We use the 

reference scenario for other countries. It is highly likely that there would be different outcomes due 

to mutual trading relationships for different countries if all East Asian countries simultaneously 

limited coal power generation. 

 

 S1: FIT only in the power sector 

 S2: FIT and coal regulation (Scenario 3 in chapter 3) in the power sector 

 S3: FIT, coal regulation and carbon price to meet 2C decarbonization target in the 

power sector 

 S4: decarbonisation scenario via carbon price only to meet 2C target in all sector  

 

Figure 1  Total CO2 emissions, schematic of BAU, target and Scenarios  

 
 

3.2 Expected results and Methodology 
We expect economic, energy and environmental impacts of each scenario. First, Figure 2 

summarizes key macroeconomic impacts of a feed-in-tariff in Scenario 1. Generally, the FIT scheme 

will result in higher electricity price to the end users because of additional costs resulting from 

CO2 emission of Baseline 

S1: CO2 emission by FIT 

S2: CO2 emission by FIT and Coal 
regulation 

S4: Carbon tax to meet NDCs and 

2C targets 

S4: Carbon tax 

S3: CO2 emission by FIT, Coal 
regulation and Carbon price 
 

2050 
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charges that must be paid to small generators to ‘reward’ renewable electricity that they put on the 

grid. This ultimately increases the cost of supply and this cost is being passed onto customers, in the 

form of an additional surcharge on their bills. At the same time, a FIT scheme should encourage 

uptake of renewable technologies, as it makes expensive renewables more attractive. Thus, there will 

be an increase in investment by people who decide to participate in the FIT scheme. 

 

 

Figure 2  Economic impacts of a Feed-in-tariff  

 

 

The explanation of the impact of Scenario 2, is omitted in this section. See explanation of 

regulatory impacts in Azuma et.al. (2017). Figure 3 summarizes key macroeconomic impacts of a 

carbon tax in Scenarios 3 and 4. The energy price increases will be passed on to more general 

increases in prices, which will cause substitution in consumers' expenditure, in exports and between 

imports and domestic production and a reduction in demand due to higher prices. It is possible to see 

positive impacts on GDP from a carbon tax. For example, a carbon tax may encourage investors to 

invest in low-carbon technologies and in the longer term it can reduce demand for energy imports.  
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Figure 3  Economic impacts of a carbon tax in the short term

 

4. Estimation Results and policy implication 
4.1 China  
4.1.1 Energy and Environmental impacts 

First, we look at the CO2 emissions in the power sector (Figure 4 and Table 7). Feed-in-tariff in S1 

only have a small effect on reductions of CO2 emissions. However, FIT and coal regulation in S2 

have dramatically cut CO2 emissions also it is almost the same as the effect of carbon tax only in 

S4. On the other hand, S3 achieves reduction of CO2 emissions exceeding target in the power sector. 

It means that in China, there are two effective options, such as FIT and coal regulation and carbon 

tax, to achieve CO2 emission target, but their impact on the economy may be different. Thus, it also 

allows us to select policy measures, taking account of the economic impact of both measures.  

 

Figure 4  CO2 emissions in the power sector, China  
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FIT in S1 have small impacts on promoting renewables uptake in our modelling results (Figure 5 

and Table 11). This was partly because the FIT rates are small. S2 further promotes renewables 

uptake because generation from coal is no longer an option and the power sectors must find 

alternative power sources. The results show that China has the largest increase in solid biomass, 

nuclear, large hydro, onshore and Solar PV. The renewable energy share is about 64.9% in S2. In S3, 

IGCC CCS has the next largest increase. Onshore wind and Solar PV also increase as in S2. 

Renewable energy increases about 92.3% ,  in S3 the increased renewables share contributes most 

to the decarbonization in this scenario. However, the carbon price only scenario in S4 shows that 

nuclear power generation increases by 27.8% and renewable energy will decrease by 59.8%.   

 

 

 

 Figure 5  Power generation mix, China (TWh/yr) 

0

5000

10000

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

CO2 in the power sector, mTCO2, China  

Baseline

C5S1- FIT only

C5S2 - FIT+Coal regulation

C5S3 - FIT+Coal regulation+Carbon price

C5S4 - decarbonisation scenario via carbon price
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4.1.2 Economic impacts 

The impacts of FITs on the Chinese economy is small and slightly negative. FITs increase prices of 

electricity and this has a negative effect on real income to consumers and higher costs to business 

(Table 7). Impacts in S2 from coal regulation follow the patterns from exogenous assumptions on 

coal capacity which accelerate after 2030, causing a boost to investment from renewable 

technologies. As investment in FTT: Power is mostly up-front, over time the positive effects from 

investment become smaller and the net impacts on GDP is negative because consumers are paying 

for higher electricity prices as cheap coal is no longer available.  

In S3 where the carbon price is introduced on top of regulations and FIT, the negative impact on 

GDP is larger. The carbon price is applied to all users so the price increase is not limited to the 

electricity price, but also covers for example, road transport uses of petrol or industry uses of coal. A 

carbon price causes an inflationary effect which affects real incomes and expenditures (as shown in 

results below) as well as reductions in international competitiveness. Because we assumed the 

carbon reduction action is taken only in the four Asian countries, there are some negative impacts on 

countries’ competitiveness, particularly to non-East Asian countries. This is especially true in China 

where a big share of its GDP comes from exports. In addition, in S3, imports are going down 
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because consumer expenditure falls and fuel imports are reduced. Carbon price results are much 

lower in S3 (approximately $121.3/tCO2) compared with S4 (approximately $1032/tCO2). This is 

because coal regulation is very effective in China, making the power sector’s carbon reduction target 

easier to achieve than relying on carbon price alone. This means only small additional effort in CO2 

reduction is required in order to meet the 2-degree target and hence, a much lower carbon price is 

required. 

 

Table 7  Differences from baseline in 2030 and 2050, China 

China  2030  2050 

from baseline (%) S1 S2 S3 S4 S1 S2 S3 S4 

Power sector emissions -0.4 -8.4 -7.3 -39.4 -6.3 -86.6 -92.8 -85.3 

Total emissions -0.2 -4.4 -17.9 -35.8 -3.7 -49.6 -67.4 -73.3 

GDP 0.0 0.1 -1.1 -0.8 -0.2 -0.2 -0.5 -1.6 

Employment 0.0 0.0 -0.5 -0.4 -0.1 -0.3 -0.4 -1.1 

Consumer spending -0.1 0.0 -3.2 -3.6 -0.4 -1.0 -2.4 -3.6 

Exports 0.0 0.0 -0.2 -0.1 -0.1 -0.3 -0.3 -0.6 

Imports 0.0 0.1 -0.8 -0.9 0.0 0.0 -0.4 -1.3 

Investment 0.0 0.3 -0.9 -0.2 0.0 0.9 0.6 -1.3 
Inflation  
(consumer price) 0.0 0.1 2.3 3.0 0.1 0.5 1.3 1.4 

Carbon price 
(2010USD/tCO2) - - 73.7 102.1 - - 121.3 1031.9 

Source: Cambridge Econometrics 

 

4.1.3 Policy Implications 

Under the current and assumed FIT system, there are only small impacts on CO2 reduction, because 

the rate is too small to promote the development of renewable energy, while coal regulation is very 

effective at reducing CO2 reduction. Above all, it is an urgent task to strengthen the coal regulation 

as the top priority matter. Then, the rate of FIT should be raised gradually in order to promote the 

installation of renewable energy. An effective carbon price mechanism such as a national-level 

carbon emission trading market and carbon taxes will accelerate the transition to a clean energy 

economy and will promote green growth into the future. As shown in Table 6, we realize that 

scenarios without carbon pricing generated better results in terms of GDP and employment. Building 

and adopting a well-designed carbon pricing system based on principles of fairness, environmental 

safety, and economic growth in order to create jobs, reduce greenhouse gas pollution, and have fair 

impacts across all regions and income groups, is important.  
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4.2 Japan 
4.2.1 Energy and Environmental impacts 

Japan results for CO2 emissions is given in Figure 5 and Table 8. FIT in S1 lead to a small reduction  

in CO2 emissions which, 5.9 % less compared to the baseline. The FIT and coal regulation in S2 

reduces CO2 emission further by 39.3 %. On the other hand, S3 and S4 with carbon prices show 

huge reductions in CO2 emissions, those are 89.3% and 92.2%, respectively. This means, that in 

Japan, a policy mix which of FITs, coal regulation, and carbon taxes, is available to achieve CO2 

emission targets with consideration of the economic impacts of all measures.  

 

Figure 6  CO2 emissions in the power sector, Japan  

 
 

Next, we look at the impacts on energy sources, which are similar to the results for China. 

Feed-in-tariffs in S1 only have small impacts on promoting renewables uptake in our modelling 

results in Japan. This was partly because the FIT rates are small as shown in Figure 7 and Table 11. 

S2 further promotes renewables uptake because generation from coal is no longer an option and the 

power sectors must find alternative power sources. The results show that Japan has increased the 

shares of solid biomass, oil, nuclear and small renewable energy. In S3, biomass CCS experiences 

the largest increase, followed by CCS, offshore, and Solar PV. Renewable energy shares increase 

by about 47 % and contributes most to decarbonization in this scenario. However, the carbon price 

only scenario captured in S4 shows that with a carbon price, only nuclear increases. In this scenario, 

both fossil energy and renewable energy sources will decrease.  
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Figure 7  Power generation mix, Japan (TWh/yr)  

 
 

4.2.2 Economic impacts 

Impacts of FIT on the Japanese economy are close to zero (Table 7). In the longer term, there is a 

small negative effect as FIT increase prices of electricity and this has a negative effect on real 

incomes for consumers and higher costs for business. 

Coal regulation, in addition to FIT, (S2) produces negative economic effects in the short run from 

higher electricity prices as power generation moves away from cheap coal to other more expensive 

technologies. In the long run, investment impacts outweigh the negative price effect and we see 

around a 0.1% increase in GDP in Japan. This follows a similar result from coal regulation alone in 

Chapter 3. 

In S3, where a carbon price is introduced in addition to regulations and FIT, the GDP impact in 

Japan is negative in the short run. The carbon price is applied to all users so the price increase is not 
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limited to electricity price but also covers, for example, road transport uses of petrol, or industry uses 

of coal etc.  A carbon price causes an inflationary effect which effects real incomes and spending, 

as well as a reduction in international competitiveness.  

In the long run, impacts on GDP in Japan in S3 are positive because of the additional investment 

in the power sector and the reduction in fossil fuels imports to Japan. This is particularly true for 

petrol and gas imports. There are big reductions in demand for these fuels in the decarbonisation 

scenario. In S4, GDP and employment are negative in 2050, because the carbon price is about 10 

times higher than in S3, the negative impact on the economy is great. 

 

Table 8  Differences from baseline in 2030 and 2050, Japan 

Japan  2030  2050 

from baseline (%) S1 S2 S3 S4 S1 S2 S3 S4 

Power sector emissions -2.5 -6.3 -16.2 -23.8 -5.9 -39.3 -89.3 -92.2 

Total emissions -1.2 -3.1 -12.5 -16.4 -3.3 -21.8 -58.9 -69.3 

GDP 0.0 -0.1 -0.2 0.2 0.0 0.1 0.4 -0.9 

Employment 0.0 0.0 -0.1 0.0 0.0 0.1 0.1 -0.5 

Consumer spending 0.0 -0.1 -0.6 -0.3 -0.1 -0.1 -0.4 -3.0 

Exports 0.0 0.0 -0.2 -0.1 0.0 0.0 -0.2 -0.7 

Imports -0.1 0.0 -1.2 -0.9 -0.2 0.2 -3.0 -6.8 

Investment 0.0 -0.1 -0.2 1.3 0.0 1.0 1.2 0.0 
Inflation  
(consumer price) 0.1 0.1 0.8 0.7 0.1 0.2 0.4 3.3 

Carbon price 
(2010USD/tCO2) - - 34.6 34.6 - - 121.3 1031.9 

Source: Cambridge Econometrics 

4.2.3 Policy Implications 

   In Japan, the policy mix which includes a FIT, coal regulation, and carbon taxes in S3, can 

reduce CO2 emissions in the power sector at the same level as a carbon tax only in S4. In addition, 

the negative impact on the economy was small, and it turned out to be the most effective policy 

measure since the carbon price of S3 is as low as 1/10 of the carbon price in S4. Also, In S3, 

biomass CCS experiences the largest increase, followed by increases in CCS, offshore, and Solar 

PV. In Japan FITs, coal regulation, and the carbon price in S3 is the most effective measures to cut 

CO2 emissions and increase renewable energy with positive impacts on the macroeconomy.  

 

4.3 Korea 
4.3.1 Energy and Environmental impacts 

Figure 8 and Table 9 Show CO2 emissions in the power sector by scenarios. The model result of S1 
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(introducing only a FIT) shows decreases in CO2 emission because a FIT promotes renewables 

uptake, especially large hydro and onshore winds (see below Figure 9 and Table 11). Therefore, the 

impacts of a FIT on Korea in the short run are positive, due to the additional investment in 

renewables technology. 

In S2, we add to coal regulation in Scenario 1. The model results show increases in all other 

technologies to compensate for reductions in coal generation. CCGT and IGCC power generation 

see the biggest increase in the share of total power generation. The substitution from coal went 

mostly to gas and not much to nuclear energy in Korea. A combination of FITs and coal regulation in 

Korea means further uptake of onshore wind technologies.  

In S3, we add carbon prices in the power sector from Scenario 2. Impacts of the carbon price on 

CO2 emission in the long term is very positive due to additional investment in CCS and Solar 

technologies. CO2 emission reduce by 66% compare to the baseline in 2050 (Table 8). Solar PV 

increases 4.75 times in 2050 compared to the baseline in 2050. However, this policy is not as 

effective in Korea because a lot of electricity is still being generated from gas. A combination of FIT, 

coal regulation and carbon prices in Korea means there is further uptake of solar technologies. 

 

Figure 9  CO2 emissions in the power sector, Korea  
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Figure 9  Power generation mix, Korea (TWh/yr)  

 
 

4.3.2 Economic impacts 

Impacts of FIT on Korea (S1) in the short run are positive due to additional investment in 

renewables technology (Table 9). The scheme is successful in stimulating uptake of onshore wind 

technology in Korea (the FIT for solar uptake benefits these technologies unevenly). This means that 

in the longer term, as there is more electricity being produced from onshore wind, the FIT scheme 

can become expensive (we assume the same FIT rate throughout our solution). The GDP results in 

the longer term are negative because of higher electricity prices. 

In S2, there is a reduction in coal power plant investment from the coal regulation. A 

combination of the FIT and coal regulation in Korea means further uptake of onshore wind 

technologies. There is only a small investment boost in this scenario but the main driver for negative 

GDP result is the higher price from the FIT scheme becoming too expensive. Higher electricity 

prices limit the increase in consumer incomes and spending in real terms. Coal regulation is effective 
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at reducing CO2 emission, but some substitutions go to gas generation which emit CO2, albeit at 

lower intensity 

In S3, the impact of an additional carbon tax on Korean’s GDP in 2030 is negative as the carbon 

tax increases price, reduces real incomes and competitiveness. However, in the longer term, it boosts 

additional renewable investment which no longer favors only onshore wind (Solar technologies 

take-off under this scenario) and reduces the costs of the FIT scheme. This result is shown in the 

smaller increase in consumer price in S3 compared to S2. Employment results follow GDP and 

sector output results but to a lesser magnitude. 

 

Table 9  Differences from baseline in 2030 and 2050, Korea 

Korea  2030  2050 

from baseline (%) S1 S2 S3 S4 S1 S2 S3 S4 

Power sector emissions -4.6 -35.8 -11.3 -28.0 -15.1 -61.4 -66.9 -84.9 

Total emissions -2.7 -20.7 -13.1 -22.8 -12.5 -47.8 -56.0 -74.2 

GDP 0.0 -1.0 -1.7 -0.4 -0.7 -2.1 -0.4 -1.4 

Employment 0.0 -0.8 -1.6 -0.6 -1.6 -3.8 -0.6 -2.5 

Consumer spending -0.1 -1.7 -2.7 -1.2 -2.9 -7.5 -1.1 -4.4 

Exports 0.0 0.0 -0.5 -0.2 -0.1 -0.2 -0.2 -0.9 

Imports 0.0 -0.2 -0.7 -0.4 -0.7 -1.5 -0.2 -2.0 

Investment 0.5 -1.1 -2.0 0.4 -0.1 0.0 0.4 -1.7 
Inflation  
(consumer price) 0.4 2.7 2.6 1.8 3.3 9.9 2.4 7.8 

Carbon price 
(2010USD/tCO2) - - 41.6 41.6 - - 121.3 1031.9 

Source: Cambridge Econometrics 

 

4.3.3 Policy Implications 

Korea had a FIT system but it was replaced by the RPS in 2012. The government introduced the 

long-term fixed-price contracts for solar and wind power from 2017. The model results show that a 

FIT policy has impacts on promoting onshore wind power generation. The coal regulation in Korea 

is important for reducing domestic fine dust emissions as well as for reducing CO2 emission. The 

move comes as President Moon Jae-in has pledged that he would reduce domestic fine dust 

emissions by 30 percent by the end of his term through shutting down old coal-fired power plants 

and reducing the number of diesel cars on the street12.  

The introduction of FIT + coal regulation policies in our modeling in Korea leads to shift from 

                                                        
12 See the Korea Herald, 27 June 2017. 
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coal to gas power generation. This result is consistent with the energy policies in Moon’s 

government. Under Moon’s plan, LNG will become the top energy source for electricity generation 

by 2030, replacing the nation’s high dependency on coal and nuclear which accounted for nearly 70 

percent of energy generation as of 2016. 

Looking at the share of renewables in power generation mix in 2050, the share of nuclear and 

fossil fuels decreases, but the share of renewables dramatically increases. Therefore, to meet the 

same CO2 reduction target in the power sector as the 2-degree scenario (approximately -80% from 

1990), the Korean government need to introduce an effective carbon price mechanism such as a 

national-level carbon emissions trading market and carbon taxes. These measures promote a switch 

from nuclear and coal power generation to eco-friendly renewable energy. 

 

4.4 Taiwan 
4.4.1 Energy and Environmental impacts 

Generally, the FIT scheme will result in higher electricity prices for end users because of 

additional costs resulting from charges they must pay to small generators to ‘reward’ renewable 

electricity that they return to the grid. This ultimately increases the cost of supply and this cost is 

being passed onto customers in the form of an additional surcharge on their bills. At the same time, a 

FIT scheme should encourage the uptake of renewable technologies, as it makes expensive 

renewables more attractive. As a result, there will be an increase in investment by people who 

decided to participate in the FIT scheme.  

 

Figure 10  CO2 emissions in the power sector, Taiwan  

 

 

Figure 10 and Table 11 show CO2 emissions in the power sector by scenarios in 2050. The FIT in 
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S1 leads to reductions of CO2 emissions which are -17.5 % lower compared to baseline emissions. 

FITs and coal regulation in S2 reduces CO2 emission by -46.4% relative to baseline. On the other 

hand, S3 and S4, which both have carbon prices, show huge reduction inCO2 emissions, those are 

-164% and -110.9% lower relative to the baseline, respectively. This means that in Taiwan, a policy 

mix which includes FIT, coal regulation, and a carbon tax achieves the CO2 emission target with 

consideration for the economic impacts of each policy measure (see below Figure 11 & Table 10).  

 

Figure 11  Power generation mix, Taiwan (TWh/yr) 

 
 

Impacts of a FIT on Taiwan in the short run are positive from the effects of additional investment 

in renewables technology. InS2, the model results show increases in all other technologies to 

compensate for the reduction in coal power generation (see below Figure 12 & Table 11). CCGT and 

IGCC are technologies that see the biggest increase in the share of total power generation. In Taiwan, 

the substitution from coal went mostly to gas and not much to nuclear power generation. A 
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combination of a FIT and coal regulation in Taiwan means further uptake of onshore wind 

technologies. In S3, the impact of the carbon price in the long-term on CO2 emission in is very 

positive (Lower CO2 emissions relative to baseline) due to additional investment in CCS and Solar 

technologies. This policy is effective in Taiwan because a lot of electricity will shift to renewables. A 

combination of FIT, coal regulation and carbon prices, in Taiwan means further uptake of solar and 

wind power technologies. 

 

4.4.2 Economic impacts 

Impacts of a FIT (S1) on Taiwan is small and positive in the short-run from the boost to investment 

created by the policy (Table 10). In the long-term, the positive effect is offset by an increase in 

electricity prices that lead to a negative effect on real incomes for consumers and higher costs to 

business. The impact of having additional coal regulation (S2) in Taiwan follows the pattern from the 

coal regulation scenario in Azuma et. al. (2017). The initial reduction is from coal investment due to 

coal regulation policy, but between 2030-2040 the investment from other technologies, mainly from 

IGCC and nuclear offset, the reduction in investment from coal and create positive effects 

throughout the Taiwanese economy. By 2050 however, prices increase because of higher renewables 

and continuous FIT policies contributed to a reduction in real incomes and reductions Taiwanese 

exports, causing an overall reduction in GDP of -0.3% compared to the baseline. 

 

Table 10  Differences from baseline in 2030 and 2050, Taiwan 

Taiwan  2030  2050 

from baseline (%) S1 S2 S3 S4 S1 S2 S3 S4 

Power sector emissions -5.2 -16.1 -30.5 -61.5 -17.5 -46.4 -164.0 -110.9 

Total emissions -3.3 -9.6 -27.7 -45.9 -12.9 -34.0 -127.4 -94.4 

GDP 0.1 0.0 -0.2 0.4 0.0 -0.3 -0.1 -0.8 

Employment 0.0 0.0 -0.2 0.1 0.0 -0.1 -0.1 -0.5 

Consumer spending 0.0 -0.1 -2.2 -1.4 -0.3 -1.2 -1.9 -5.1 

Exports 0.0 0.0 -0.3 -0.3 0.0 0.0 -0.1 -0.7 

Imports 0.0 0.1 -0.8 -0.6 0.0 0.1 0.0 -0.8 

Investment 0.4 0.6 1.1 5.1 0.1 0.3 5.1 0.8 
Inflation  
(consumer price) 0.1 0.2 2.9 2.2 0.4 2.2 2.5 6.5 

Carbon price 
(2010USD/tCO2) - - 73.7 73.6 - - 121.3 1031.9 

Source: Cambridge Econometrics 

 

In S3, where carbon price is introduced on top of regulations and FIT, the GDP impact is more 

negative in the short run. The carbon price is applied to all users so the price increase is not limited 
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to electricity price but also covers for example, road transport uses of petrol or industry uses of coal 

etc. A carbon price causes an inflationary effect which effects real incomes and spending, and causes 

a reduction in international competitiveness. In the long run, although prices increase by the most in 

this scenario, additional renewable and low carbon investment stimulated from the carbon tax help to 

limit GDP losses. GDP reduction in S3 (-0.1%) is less than the decrease in S2 (-0.3%), despite 

having higher inflationary impacts because of this additional investment. 

 

4.4.3 Policy Implications 

To support sustainable development, reduce CO2 emissions, and increase its own internal energy 

supply, the FIT system, the development of renewable energy, and the adjustment of the industrial 

structure, should be a critical strategy for Taiwan. Taiwan has almost no energy endowment, and 

most of its imported fossil fuel is from politically unstable areas in the Middle East. This increases 

the vulnerability of Taiwan's energy security. Taiwan has excellent R&D and manufacturing 

capabilities in information technology (IT). Based on the advantage of the IT infrastructure, the 

development of solar and wind energy systems represents a good opportunity for Taiwan's 

sustainable development. To encourage the development of renewable energy, policies, regulations, 

incentives, and subsidies, should be proposed by the central and local government to promote wind, 

solar, hydropower, and biomass energy development. Low electricity prices are unfavorable to 

achieve the goal of energy-savings and carbon reduction because there is a lack of incentives to 

invest in energy-saving equipment by manufacturers and energy users. Therefore, the government 

should establish an appropriate energy price policy reflecting internal and external costs to ensure 

that energy prices are rationally determined. 

 

5. Founding and suggestions 
First, we see the results of different power mixes. Table 11 summaries power mix by FTT results for 

the power sector in four countries. Results show China contributes most to the renewable uptake in 

the decarbonisation scenario. There are three reasons for this:  

●existing Chinese power mix is heavily relying on coal (60% compare to around a third in other 

three countries) 

●the scale of the Chinese electricity market makes it attractive for investors to invest in 

alternative technologies 

●current energy prices in China (and Taiwan) are relatively low compared to Japan and Korea, 

consequently China responds more to increases in price from a carbon tax. 
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●a single decarbonization target for China, Japan, Korea and Taiwan with single carbon price 

between the four countries mean other countries do not have to make large effort as China’s effort 

alone is enough to meet this target. 

Feed-in-tariff in S1 only have small impacts on promoting renewables uptake in our modelling 

results. This was partly because the rates are small. It also shows that applying FIT to different type 

of renewables can be counter-productive, as it might promote one type of renewable at expense of 

other renewable technologies (e.g. solar vs. onshore) if the FIT rates applied cause different levels of 

price competitiveness among technologies. 

Furthermore, FIT and coal regulations in S2 further promote renewables uptake because 

generation from coal is no longer an option and the power sectors must find alternative power 

sources. The results show that China has the highest increase in renewable shares, while in other 

countries, the impacts on renewables are rather limited because the reduction in coal power 

generation is simply being replaced by gas (refer to Azuma,et.al (2017) ).  

Finally, in S3, FIT + coal regulation + carbon tax, we are trying to meet the same CO2 reduction 

target in the power sector as the 2-degree scenario (approximately -80% from 1990) where we try to 

meet the target alone from a carbon price which is applied as a single carbon price for these 

countries. As the result in S3, renewable shares in the power sector become the highest in all four 

countries. It means that a policy mix of, FIT, coal regulation and carbon price in S3 is the most 

effective method to increase renewable energy in all four countries.   

 

Table 11  Share of renewables in PG in 2050 in East Asian countries 
China (%) 

 Baseline S1 S2 S3 S4 
Nuclear 11.0 11.2 24.0 3.0 27.8 
Fossil fuels 64.4 61.4 11.1 4.4 12.5 
Renewables (incl. CCS) 24.7 27.3 64.9 92.5 59.8 
Total 100.0 100.0 100.0 100.0 100.0 

Japan (%) 
 Baseline S1 S2 S3 S4 
Nuclear 8.7 8.8 21.4 28.8 79.7 
Fossil fuels 76.8 73.6 58.9 24.6 8.5 
Renewables (incl. CCS) 14.4 17.6 19.7 46.6 11.8 
Total 100.0 100.0 100.0 100.0 100.0 

Korea (%) 
 Baseline S1 S2 S3 S4 
Nuclear 29.9 34.1 43.5 8.1 69.2 
Fossil fuels 65.6 59.8 46.0 30.0 14.7 
Renewables (incl. CCS) 4.5 6.1 10.5 61.8 16.1 
Total 100.0 100.0 100.0 100.0 100.0 

Taiwan (%) 
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 Baseline S1 S2 S3 S4 
Nuclear 8.3 9.0 8.5 0.0 34.0 
Fossil fuels 81.7 76.4 74.4 9.5 10.1 
Renewables (incl. CCS) 9.9 14.6 17.1 90.5 55.9 
Total 100.0 100.0 100.0 100.0 100.0 
 Source: Cambridge Econometrics 

 

Next, is a summary of the impacts on CO2 emissions and the economy (Table 12). CO2 results 

show the FIT causes a small reduction from baseline, while regulation is very effective at reducing 

CO2 reduction (note that because China is so large, it dominates our conclusion here but as discussed 

previously, coal regulations in other countries are less effective as the switch was to gas). This means 

only a small additional effort in CO2 reduction is required in order to meet the 2-degree target (and 

hence much lower carbon prices), such as in S3. Thus, the carbon price is much lower in S3 

(approximately $121/t CO2) compared to S4 ($1031.9/t CO2). This is because coal regulation is very 

effective in East Asian countries, especially in China, making the power sector carbon reduction 

target easier to achieve than relying on carbon price alone. However, in order to achieve the same 

level reduction as S4, it is necessary to raise the carbon price. In contrast, in Taiwan, CO2 emissions 

are excessively reduced in S3, so the carbon price can be lowered.  

Finally, we see the impact on the economy of S3 and S4 where the reduction in the level of CO2 

emissions is not very different. In all countries except Japan, GDP and employment is negative in 

both scenarios. On the other hand, investment is positive in S3 for four countries. This means that 

policy mix in S3 could stimulate the investment. Thus, policy mix such as FIT, coal regulation, and 

carbon prices in S3, is the most effective measure to cut CO2 emissions and increase renewable 

energy without negative macroeconomic impacts.  

 

Table 12  Differences from baseline in 2050, CJKT 

 China Japan Kore Taiwan 

from baseline (%) S3 S4 S3 S4 S3 S4 S3 S4 

Power sector emissions -92.8 -85.3 -89.3 -92.2 -66.9 -84.9 -164.0 -110.9 

Total emissions -67.4 -73.3 -58.9 -69.3 -56.0 -74.2 -127.4 -94.4 

GDP -0.5 -1.6 0.4 -0.9 -0.4 -1.4 -0.1 -0.8 

Employment -0.4 -1.1 0.1 -0.5 -0.6 -2.5 -0.1 -0.5 

Consumer spending -2.4 -3.6 -0.4 -3.0 -1.1 -4.4 -1.9 -5.1 

Exports -0.3 -0.6 -0.2 -0.7 -0.2 -0.9 -0.1 -0.7 

Imports -0.4 -1.3 -3.0 -6.8 -0.2 -2.0 0.0 -0.8 

Investment 0.6 -1.3 1.2 0.0 0.4 -1.7 5.1 0.8 
Inflation 
 (consumer price) 1.3 1.4 0.4 3.3 2.4 7.8 2.5 6.5 
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Source: Cambridge Econometrics 

 

6. Conclusion 
In this paper, we showed energy, environmental, and economic impacts, of carbon taxes under 

various policies that effected the power sector, to meet country specific INDCs and the 2C targets. 

We expected that carbon taxes to meet the INDCs and the 2C degree targets will be lower and lower 

by the additional efforts in each sector. Concretely, we looked at how power mixes in the four East 

Asian countries will be influenced by Feed-in Tariff (FIT) and carbon taxes on the power sector by 

2050.  

Feed-in-tariff in S1 only have small impacts in promoting renewables uptake in our modelling 

results. This was partly because the FIT rates were small. It also shows that applying FIT to different 

types of renewables can be counter-productive as it might promote one type of renewable at the 

expense of other renewable technologies (e.g. solar vs. onshore) if the FIT rates applied causes 

different levels of price competitiveness among technologies. Feed-in-tariffs and coal regulations in 

S2 further promotes renewables uptake because generation from coal is no longer an option and the 

power sector must find alternative power sources. The impacts on renewable energy are rather 

limited because the reduction in coal power generation is simply being replaced by gas. The results 

in S3, renewable shares in the power sector become the highest in four countries. It means that the 

policy mix of FIT, coal regulation, and carbon prices in S3, is the most effective measures to 

increase renewable energy in all four countries. 

CO2 results show the FIT caused a small reduction from baseline, while regulation is very 

effective at reducing CO2 reduction. This means only small additional effort in CO2 reduction is 

required in order to meet the 2-degree target (and hence much lower carbon prices), such as in S3. 

This is because coal regulation is very effective in East Asian country, especially in China, making 

the power sector carbon reduction target easier to achieve than relying on carbon price alone. 

In all countries except Japan, GDP and employment is negative in both scenarios. On the other 

hand, investment is positive in S3 for all four countries. This means effective demand by power 

investment surpasses negative effects by increasing power cost on the economy. Thus, the policy 

mix such of the FIT, coal regulation, and carbon prices in S3, is the most effective measure to cut 

CO2 emissions and increase renewable energy without negative impacts to the macro economy. 
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