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Abstract
This paper examines the economic and environmental impacts of phasing out coal-fired power generation and coal production using the global GTAP-Power model. We simulate three scenarios: (i) phasing out coal-fired power in the top 20 coal-consuming regions, (ii) extending coal power constraints to all regions to limit carbon leakage, and (iii) combining demand-side measures with a 90% reduction in coal production in the top 17 coal-producing regions.
The results show that the global economic costs of coal phase-out are modest, with real GDP declining by about 0.7% under demand-side measures and 1.7% when supply-side controls are included. However, impacts vary significantly across countries. Coal-dependent and exporting economies—such as Mongolia, Australia, and Indonesia—experience larger losses, while some countries benefit from increased renewable energy exports. Electricity prices rise in most regions due to the higher costs of replacing coal with alternative energy sources.
From an environmental perspective, phasing out coal-fired power reduces global CO₂ emissions by over 20%, while combining demand- and supply-side policies increases reductions to nearly 40%. These findings highlight the trade-off between economic costs and environmental benefits and underscore the importance of revenue recycling, international support, and investment in renewable energy to ensure a cost-effective and equitable energy transition.



1. Introduction 
Coal has long dominated the global energy system and remains the largest single source of energy‑related CO₂ emissions. According to the U.S. Energy Information Administration[footnoteRef:1], coal is the most polluting fossil fuel and emits almost 50 percent more CO₂ than natural gas when burned. On the other side, coal remains a cornerstone of the world’s energy supply. In 2024, coal still accounted for roughly 35% of global electricity generation and 26% of total primary energy consumption, maintaining its position as the single largest source of power generation worldwide; as a result, coal alone was responsible for about 41.6% of energy-related CO₂ emissions (IEA, 2025). Consequently, phasing out coal power generation and coal production has become a central pillar of global decarbonization strategies (Jewell et al., 2019). [1:  https://www.eia.gov/environment/emissions/co2_vol_ma
] 

While the environmental benefits of coal phase-out are well established, the associated economic implications are complex and unevenly distributed across regions and sectors. Coal-dependent economies face potential challenges including employment losses, reduced export revenues, and structural adjustment costs (Rai & Henry, 2016). At the same time, the transition may generate new opportunities through investment in renewable energy, technological innovation, and improvements in energy efficiency (IRENA, 2021). Understanding these trade-offs is critical for designing effective and equitable climate policies.
To assess these impacts, economy-wide modelling approaches are essential. Computable general equilibrium (CGE) models, such as the Global Trade Analysis Project (GTAP) framework, are widely used to evaluate the interactions between energy systems, trade, and macroeconomic outcomes (Hertel, 1997). In particular, the GTAP-Power extension enables detailed representation of electricity generation technologies, allowing for more accurate analysis of power sector transitions (Burniaux & Truong, 2002; Peters, Hertel, & Liu, 2016).
In this study, applying the GTAP-Power model with its 2017 database, we simulate scenarios involving global coal power exit followed by coal production restraint across 94 regions. We assess impacts on GDP, consumption, employment, electricity prices, trade volumes, output, carbon emissions and other economic variables. Our results shed light on how coal exit policies affects economic outcomes and their heterogeneity across coal-consuming and producing countries, providing policy-relevant insights for the design of globally coordinated, just transition pathways.
2. Literature Review
A substantial body of literature has examined the economic and environmental implications of transitioning away from coal. Early studies focused primarily on the role of coal in global emissions and the potential benefits of reducing coal consumption for achieving climate targets (IPCC, 2014). More recent work has shifted toward evaluating the economic consequences of coal phase-out policies, particularly using integrated assessment models and CGE frameworks.
CGE models have been extensively applied to analyze energy and climate policies due to their ability to capture economy-wide interactions. The GTAP framework has been widely used in this context, with extensions such as GTAP-E and GTAP-Power enabling detailed representation of energy sectors (Burniaux & Truong, 2002; Peters et al., 2016). Studies using these models have demonstrated that carbon pricing, renewable energy expansion, and fossil fuel phase-outs can lead to significant structural changes in economies, affecting output, trade, and welfare (Böhringer & Rutherford, 2002).
Within this literature, several studies have specifically examined coal phase-out scenarios. These analyses generally find that eliminating coal-fired power generation leads to reductions in emissions and shifts in energy mixes toward cleaner sources, but also results in short- to medium-term economic costs in coal-dependent regions (Jewell et al., 2019; Steckel et al., 2020, Peng et al., 2025). The magnitude of these impacts depends on factors such as energy substitution possibilities, labor mobility, and policy design.
Another strand of research focuses on the distinction between demand-side and supply-side climate policies. Demand-side policies, such as carbon taxes and emissions regulations, primarily target energy consumption, whereas supply-side policies restrict fossil fuel extraction (Asheim et al., 2019). Emerging evidence suggests that supply-side measures—such as limiting coal production—can complement demand-side policies by addressing carbon leakage and reducing global fuel supply (Harstad, 2012). However, the economic implications of such policies remain less explored, particularly in a global general equilibrium context.
Recent studies have also highlighted the importance of considering distributional effects and just transition concerns. Coal phase-out policies can disproportionately affect certain regions, industries, and workers, necessitating targeted policy interventions (Markkanen & Anger-Kraavi, 2019). The concept of a “just transition,” promoted by organizations such as the International Labour Organization, emphasizes the need to balance environmental objectives with social and economic equity (ILO, 2015).
Despite the growing literature, there remains a gap in understanding the combined effects of phasing out coal power generation and coal production at the global level. Most existing studies focus on either electricity generation or fossil fuel extraction in isolation. This paper addresses this gap by using the GTAP-E-Power model to evaluate both dimensions within a unified framework, providing a more comprehensive assessment of the economic implications of coal phase-out policies.
3. Methodology and scenarios design
We used GTAP-Power model to conduct our research. GTAP-Power model features nested capital and energy substitution, detailed energy and carbon emission accounts, energy and electricity nesting. Figure 1 shows the nesting between capital and energy, and between different energy types in GTAP-E power model as stated in (Burniaux and Truong, 2002). The substitution elasticity of each nesting is also shown in Figure 1. 

Figure 1: Nested capital and energy substitution in GTAP-E-Power
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                        Source: Peters et al., 2016
When we conducted our simulations, we made modifications to some substitution elasticities which are shown in Table 1. For the justifications of these modifications please see Marginson (2024). 
Table 1: Modifications to substitution elasticities
	
	Original
	Modified

	σD(Coal)
	3.05
	3.5

	σD(Gas)
	17.2
	2.8

	σD(electricity)
	2.8
	2

	σENER
	1
	1-5*

	σNELY(p_c)
	0
	1*


         * indicates changes were only made in coal production phase-out simulations
           Source: original elasticity is from Peters et al., 2016. The modified one is from Marginson (2024)
The domestically produced electricity presented in Figure 1 is further disaggregated. Figure 2 illustrates the nesting structure of electricity generation within the GTAP-Power model, along with the substitution elasticities assigned to each nest.
In our simulations, we also adjusted the values of key substitution elasticities. Specifically, the elasticity between base load and peak load generation was increased from 0 to 1.0 to reflect the potential for substitution between these two categories. Additionally, the substitution elasticity among different base load electricity sources was raised from 1.386 to 7.0, capturing the rapid development and declining costs of renewable energy technologies.
Furthermore, solar power was reclassified from peak load to base load generation to better represent its significant expansion and the growing role of energy storage in supporting its reliability.
Figure 2: Nested Electricity generation
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To align with the research objectives, the original database—comprising 160 regions and 65 sectors—was aggregated into 95 regions and 35 sectors.
We conducted three long-run comparative static simulations. In these simulations, we assume that:
· Land, natural resources, and employment in each region are fixed, while the prices of these endowments are allowed to adjust. 
· Capital is endogenous within each region and adjusts in response to a fixed rate of return. 
Three scenarios were designed, with their details presented in Table 2. In all scenarios, production taxes are endogenised. In addition, coal-related variables are treated differently across scenarios: coal base-load (BL) electricity output for the top 20 coal-consuming regions is exogenised in Scenarios 1 and 2 to facilitate the phase-out of coal-fired power generation in these regions, while total coal production is exogenised in the top 17 coal producing regions in Scenario 3 to model a reduction in coal supply.
Coal consumption and production are highly geographically concentrated. China alone accounts for over half of global coal consumption (51% in 2017 and approximately 58% in 2024) and about 46% of global coal production in 2017. The top 20 coal-consuming countries and regions together account for more than 90% of global demand in 2017. The shares of global coal consumption for these top 20 countries and regions are presented in Appendix 1.
Table 2 Simulation Scenarios
	Scenarios
	Description

	 S1 - Scenario 1
	· Coal power generation is phasing out in the top 20 coal consuming regions
· Use of coal in the steel-making, cement and other sectors is capped in most regions
· Cap on generation from Hydro Base Load (100% increase)

	 S2 - Scenario 2
	       Scenario 1 + cap coal power generation in the rest of regions

	 S3 -Scenario 3
	· Coal power generation is phasing out in the top 20 coal consuming regions
· 90% coal production reduction in the top 17 coal producing countries + cap production in other regions 



In Scenario 1 (S1), coal-fired power generation (CoalBL in Figure 2) is reduced by 99% in the top 20 coal-consuming regions. At the same time, coal use in steelmaking, cement, and other sectors is capped at 2017 levels in most countries. Due to limitations in hydropower development, hydropower capacity is also constrained to no more than twice its 2017 level.
To minimise carbon leakage, Scenario 2 (S2) builds on S1 by further capping coal-fired power generation in the remaining 75 regions.
In Scenario 3 (S3), coal supply is controlled by reducing coal production by 90% in the top 17 coal-producing regions, while also capping production in all other regions. These 17 regions account for approximately 96% of global coal production in 2017 (see Appendix 2).
4. Simulation results analysis
We expect that both the phase-out of coal-fired power generation and the reduction in coal production will have significantly greater impacts on coal-dependent regions than on others. The simulation results are discussed in the next section. In this section, we will first discuss the simulation results of S1. 
4.1 Simulation results of scenario 1 (S1)
        4.1.1 Energy and related variables
We observe that phasing out coal-fired power generation in the top 20 coal-consuming regions leads to a substantial increase in the generation of alternative electricity sources. As shown in Table 3, with the exception of hydropower (which is capped at twice each region’s 2017 capacity), oil-based base load generation (which is absent in most regions in 2017), and nuclear base load generation in certain regions (which had no nuclear capacity in 2017, such as Australia, Indonesia, Viet Nam, Greece, Poland, Serbia, Kazakhstan, and Turkey), all other types of base load electricity generation increase significantly.
In some regions, such as India, nuclear, wind, solar, and other base load generation must expand by more than 1,300% to meet electricity demand following the phase-out of coal-fired power. This reflects both the low initial renewable generation capacity in the 2017 database for India and the need for rapid expansion of renewable energy in these regions to avoid electricity shortages and mitigate adverse economic impacts.
Despite the substantial increase in renewable energy generation, the phase-out of coal power in the top 20 coal-consuming regions still leads to higher electricity prices. Figure 2 shows that average electricity prices for firms in these regions rise significantly. Although regions that do not participate in the coal phase-out also experience increases in electricity prices, these effects are relatively modest. The only exception is Mongolia, where average electricity prices for firms decline.
Figure 2: Change of Electricity Price for Industries in Scenario 1 (%)

                   Source: GTAP-Power model simulation results.
This outcome reflects Mongolia’s reliance on coal-fired power and its status as a major coal exporter. While not among the top 20 coal-consuming regions, Mongolia ranks among the top 17 coal producers globally and is one of the top six exporters. In this simulation, Mongolia does not participate in the coal power phase-out. As the top 20 coal-consuming regions reduce coal demand, coal prices in Mongolia decline by approximately 1.8% (Figure 3). Lower coal prices increase coal use in Mongolia’s power sector, helping to reduce electricity prices given the high share of coal-fired generation in the country’s electricity mix.
Phasing out coal-fired power generation in the top 20 coal-consuming regions also increases electricity prices for households. Price increases are substantially larger in the top 20 coal-consuming regions than elsewhere. For example, electricity prices rise by over 20% in China and more than 40% in India, while Kazakhstan sees an increase of over 90%, reflecting its heavy reliance on coal and limited alternative generation capacity.


Figure 3: Change of Coal Price in Scenario 1 (%)

                   Source: GTAP-Power model simulation results
Regions not implementing coal phase-out measures also experience modest increases in electricity prices. But electricity price increases higher in Namibia and Mozambique, which depend heavily on imported coal-fired electricity from South Africa. The phase-out in South Africa drives electricity prices up more in these neighboring countries.
Consistent with the results for firms, Mongolia is the only region experiencing a decline in electricity prices, for the reasons discussed in the previous paragraph.[footnoteRef:2]  [2:  Although Kazakhstan, Indonesia, and Serbia also experience lower coal prices, their electricity prices increase significantly, as shown in Table 3, because these regions rely heavily on coal-fired power, which is being phased out locally] 

Figure 4: Change of Coal Production in Scenario 1 (S1, %)

 Source: GTAP-Power model simulation results
Phasing out coal-fired power in the top 20 coal-consuming regions reduces coal production in many regions. Figure 4 shows changes in coal production across all regions, while Table 5 presents changes for selected regions and the global average. On average, global coal production declines by more than 50%, with some regions, such as Germany and Greece, experiencing reductions of over 90%.
A slight increase in coal production occurs in several regions that do not participate in the coal power phase-out. This is driven by higher electricity prices in those regions, which raise coal demand and stimulate production. However, because these regions account for a very small share of global coal production, the overall impact of this increase is negligible.
Table 5: Significant Changes of Coal Production in selected regions and world average
	Regions
	Scenario 1
	Regions
	Scenario 1

	Australia
	-56.6
	Germany
	-91.7

	China
	-54.0
	Russia
	-48.0

	Mongolia
	-41.6
	South Africa
	-53.6

	  Indonesia
	-50.7
	Rest of world
	-19.4

	  India
	-64.5
	Global average
	-57.5

	  USA
	-81.4
	
	


Source: GTAP-Power model simulation results
4.1.2 Macro-economic variables
The phase-out of coal-fired power in the top 20 coal-consuming regions imposes mild economic losses for most economies, with a few economies benefiting from this transition. Table 6 shows the real GDP changes across all regions in Scenario 1. Globally, real GDP declines by 0.7% on average. The 20 economies participating in the coal power phase-out generally suffer larger losses than non-participating economies. For example, real GDP in China and Australia falls by 1.5% and 1.7%, respectively, while Kazakhstan, South Africa, and India experience larger declines of 16.5%, 6.1%, and 5.9%, reflecting their heavy reliance on coal-fired power. In contrast, the relatively smaller losses in China and Australia are due to their more diversified electricity generation mix.
Interestingly, some participants, such as Canada and Vietnam, experience modest gains, with real GDP rising by 0.2% and 0.3%, respectively. This reflects their low reliance on coal-fired electricity and increased exports of renewable energy to neighboring economies—for example, Canada exports to the USA, and Vietnam exports to China, Thailand, and other Southeast Asian countries.
Among non-participating economies, effects are mixed: some, like Mongolia, suffer significant losses due to heavy coal dependence and export reliance (90% of Mongolia’s coal exports go to China, which reduces imports under the coal phase-out). Most experience mild losses due to higher electricity prices. Some, such as Mozambique, benefit, with real GDP rising by 2.5%, as its abundant hydropower enables increased exports to neighboring countries like South Africa. In summary, while a global 90% reduction in coal-fired power leads to a mild average GDP loss, impacts vary widely across countries.
We now examine why phasing out coal power generation leads to GDP losses. Changes in real GDP result from shifts in capital stock, technology, and indirect taxes. In China, for example, the coal power phase-out sharply reduces capital in the capital-intensive coal-fired electricity sector (Table 7). While expansion of renewable energy sectors—wind, solar, nuclear, hydro, and other base load generation—partially offsets this decline, total capital stock still falls by 0.66%. Higher electricity prices (Figure 2, Table 3) increase production costs, effectively representing a deterioration in technology. The combination of lower capital and higher costs reduces real GDP and indirectly lowers tax revenue. Improvements in China’s terms of trade partially mitigate these effects but do not fully offset the decline in capital.
Australia’s GDP decline results from similar factors: reduced capital stock, technology deterioration, and lower indirect taxes. A key difference is terms of trade. Unlike China, which imports large amounts of coal, Australia exports significant quantities to China, Japan, South Korea, and other countries. The coal phase-out in China and other regions reduces international coal demand, lowering the export prices of coal in Australia and its export revenues. At the same time, rising electricity prices abroad increase the cost of imported goods. The combination of falling export prices and higher import prices worsens Australia’s terms of trade (Table 7), further pressuring capital stock. This explains the larger capital stock decline in Australia compared with China.
Components of GDP on the expenditure side also decline in both Australia and China (columns 4–8, Table 7), reflecting the broader economic impacts of coal power phase-out on consumption, investment, and trade.
4.2 Simulation results of scenario 2 (S2)
Scenario 2 (S2) builds on Scenario 1 by further capping coal-fired power generation at 2017 levels in the remaining 75 regions. The effects on real GDP are shown in Column 3 of Table 6. We find that this additional restriction has little further impact on most economies compared with Scenario 1. Negative effects on real GDP remain largely similar, reflecting the small share of global coal consumption accounted for by these 75 regions. Even with their coal power generation capped, the effect on individual economies is minimal relative to S1.
The only exception is Mongolia. Its real GDP declines less in S2 than in S1. In Scenario 1, when the top 20 coal-consuming regions phase out coal power, Mongolia could redirect its coal exports to non-participating regions. In Scenario 2, this diversion is further restricted, reducing demand for Mongolian coal and driving coal prices down further. The resulting lower electricity prices mitigate the negative impact on Mongolia’s economy compared with S1.
The primary purpose of S2 is to coordinate global efforts to reduce coal consumption and limit carbon leakage. While it achieves this to some extent—by preventing coal usage increases in some regions—the additional effect on global CO₂ emissions is small. Figure 5 shows that global CO₂ emissions are reduced by 23% in both scenarios.
4.3 Simulation results of scenario 3 (S3)
Demand-side coal consumption controls—phasing out coal-fired power in the top 20 coal-consuming regions in Scenario 1 (S1) and further capping coal power generation in the remaining 75 regions in Scenario 2 (S2)—reduce global coal production by nearly 60% in both scenarios. Scenario 3 (S3) extends this analysis by introducing supply-side controls, reducing coal production by 90% in the top 17 coal-producing regions, combined with the phase-out of coal power generation in the top 20 coal-consuming regions. The list of top 17 coal-producing regions is presented in Appendix 2.
We find that combining supply-side and demand-side controls imposes significantly larger negative effects on the global economy, particularly in coal-dependent countries. As shown in Table 6, global real GDP declines by 1.7% in S3, compared with a 0.7% decline in S1 and S2. The negative impacts on individual economies also increase substantially. For example, real GDP in Australia and China declines by 5.3% and 4.4% in S3, compared with declines of 1.7% and 1.5% in S1, respectively. For highly coal-dependent economies such as Mongolia, real GDP falls by 39% in S3, compared with declines of 8.3% and 7.7% in S1 and S2, indicating the severe economic consequences of supply-side coal reductions.
In contrast, economies that benefit from coal phase-out in S1 and S2—such as Mozambique—experience even larger gains in S3. Mozambique’s real GDP increases by 8% in S3, compared with 2.5% in S1 and S2. This reflects its ability to expand renewable energy exports to neighboring countries, such as South Africa, which faces a 90% reduction in coal production.
Figure 5: Change of Coal Price in Scenario 3 (%)

                     Source: GTAP-Power model simulation results
One key driver of the larger economic losses in S3 is the increase in production costs across industries. In S1 and S2, coal prices change only modestly across regions (Figure 3), with increases in some economies and decreases in others. However, in S3, the additional constraint on coal supply leads to significant increases in coal prices in most regions (Figure 5), raising input costs for coal-intensive sectors. This further drives up production costs, weakens economic activity, and reduces investment. As a result, capital stock declines more sharply across economies. Table 9 shows that capital stock in China falls by 5.05% in S3, compared with 0.66% in S1 (Table 7), while in India it declines by 11.55% in S3, compared with 6.4% in S1.
Consistent with the effects on real GDP, phasing out coal production imposes larger negative impacts on household consumption, government consumption, investment, and trade in most economies. However, for coal-exporting countries such as Australia, Indonesia, and Mongolia, the significant increase in coal prices raises export prices and improves their terms of trade (last column in Table 9), partially offsetting the negative effects of the coal production phase-out.
The additional supply-side constraints also lead to further reductions in CO₂ emissions. As shown in Table 8, global CO₂ emissions decline by 39% in Scenario 3, compared with a 22% reduction in Scenarios 1 and 2.
5. Conclusions and Policy implications
Using the global GTAP-Power model, this study evaluates the economic and environmental impacts of phasing out coal-fired power generation in the top 20 coal-consuming regions, and further reducing coal production in the top 17 coal-producing regions. The results provide several important insights for both policymakers and researchers.
· First, the global economic costs of coal phase-out are relatively modest on average. Phasing out coal-fired power generation leads to a global real GDP decline of around 0.7%, while combining demand-side and supply-side measures increases this to approximately 1.7%. These results suggest that, at the global level, the transition away from coal is economically manageable, particularly when weighed against the substantial environmental benefits.
· Second, the impacts are highly uneven across countries. Economies with diversified energy systems, such as China and Australia, experience moderate GDP losses, as expansion in renewable energy partially offsets the decline in coal-related sectors. In contrast, highly coal-dependent economies—especially major coal exporters such as Mongolia, Indonesia, and South Africa—face significantly larger economic losses. For example, Mongolia experiences particularly severe impacts due to its heavy reliance on coal exports, with reduced global coal demand sharply lowering export revenues and domestic economic activity. These findings highlight the structural vulnerability of coal-dependent economies in the global energy transition.
· Third, electricity prices increase across most regions, particularly in those phasing out coal power. The replacement of coal with higher-cost alternatives in the short to medium term raises production costs and reduces economic efficiency. Although renewable energy expands significantly in response, the results suggest that existing capacity and technological constraints limit its ability to fully offset coal in the near term, especially in regions with initially low renewable shares. This underscores the importance of accelerating technological progress, grid integration, and energy storage deployment to reduce transition costs.
· Fourth, policy coordination plays an important role but has limited additional economic and environmental effects in this context. Expanding coal consumption constraints to all regions (Scenario 2) reduces carbon leakage but results in only marginal additional impacts on global GDP and emissions. This is largely due to the relatively small share of coal consumption in the remaining regions.
· Fifth, supply-side policies significantly amplify both economic costs and emissions reductions. Reducing coal production in major producing regions leads to substantial increases in global coal prices, raising production costs across coal-intensive sectors and further reducing capital accumulation. While this results in larger GDP losses—particularly for coal-exporting countries—it also delivers much greater emissions reductions, with global CO₂ emissions declining by nearly 40%. This highlights a key trade-off between economic costs and environmental benefits when combining demand-side and supply-side measures.
· Sixth, some countries benefit from the transition. Economies with abundant renewable resources, such as Mozambique, gain from increased exports of clean energy to neighboring regions undergoing coal phase-out. Similarly, countries with relatively low reliance on coal can experience modest economic gains through structural shifts in trade and energy production. These results suggest that the energy transition creates not only challenges but also new opportunities for certain economies.
From a policy perspective, several implications emerge. Most importantly, revenue recycling mechanisms are critical for mitigating the adverse economic impacts of coal phase-out. Revenues generated from carbon pricing or production taxes can be used to support affected industries, invest in renewable energy infrastructure, and compensate households for higher energy costs. Well-designed recycling policies can significantly reduce welfare losses and improve the political feasibility of transition policies.
In addition, targeted support is essential for coal-dependent and low-income countries. International financial assistance, technology transfer, and capacity-building initiatives can help these economies diversify their energy systems and reduce their reliance on coal. Without such support, the transition risks exacerbating global economic inequalities.
Finally, accelerating investment in renewable energy technologies, grid infrastructure, and energy storage is crucial to lowering the long-term costs of the transition. The results indicate that limited initial renewable capacity is a key constraint in many regions. Policies that promote innovation and reduce the cost of clean energy can therefore play a central role in easing the transition and minimizing economic disruptions.
Future research should further explore optimal revenue recycling strategies and policy design, particularly in the context of heterogeneous regional impacts. Understanding how to balance efficiency, equity, and political feasibility will be critical for achieving a successful and inclusive global energy transition.





Table 3: Changes of Electricity Generation in the Top of 20 Coal-consuming Regions, Scenario 1 (%)
	
	Nuclear BL
	Coal BL
	Gas BL
	Wind BL
	Hydro BL
	Oil BL
	Other BL
	Solar BL
	Gas PL
	Hydro PL
	Oil PL

	Australia
	0.0
	-99.0
	424.2
	416.8
	100.0
	0.0
	426.9
	420.1
	11.5
	0.0
	11.1

	China
	531.0
	-99.0
	0.0
	515.2
	100.0
	0.0
	536.1
	493.6
	9.6
	10.0
	9.9

	Japan
	50.8
	-99.0
	51.3
	51.1
	50.9
	0.0
	50.3
	50.3
	2.0
	0.0
	1.8

	South Korea
	96.4
	-99.0
	99.9
	99.4
	99.0
	0.0
	98.8
	98.7
	3.3
	0.0
	3.1

	Chinese Taipei
	164.2
	-99.0
	164.0
	167.0
	100.0
	0.0
	167.2
	168.0
	4.2
	0.0
	4.1

	Indonesia
	0.0
	-99.0
	350.5
	347.1
	100.0
	0.0
	354.2
	353.8
	9.3
	0.0
	9.0

	Viet Nam
	0.0
	-99.0
	54.4
	52.2
	52.2
	0.0
	52.5
	0.0
	2.9
	0.0
	2.7

	India
	2278.1
	-99.0
	0.0
	1388.1
	100.0
	0.0
	2161.7
	1363.9
	21.3
	20.2
	21.7

	Canada
	26.3
	-99.0
	0.0
	26.0
	25.0
	0.0
	26.6
	26.2
	1.6
	1.5
	1.5

	United States
	109.4
	-99.0
	101.6
	111.1
	100.0
	0.0
	112.1
	112.4
	4.3
	0.0
	4.4

	Czechia
	91.5
	-99.0
	89.4
	97.1
	94.5
	0.0
	97.0
	99.0
	1.4
	0.0
	1.6

	Germany
	87.3
	-99.0
	84.2
	88.8
	85.8
	0.0
	88.3
	88.3
	4.1
	0.0
	4.1

	Greece
	0.0
	-99.0
	50.1
	51.9
	51.7
	51.2
	53.3
	52.4
	0.0
	0.0
	-0.2

	Poland
	0.0
	-99.0
	0.0
	591.5
	0.0
	0.0
	607.2
	613.6
	8.2
	8.3
	8.4

	Serbia
	0.0
	-99.0
	496.3
	577.4
	100.0
	0.0
	589.6
	572.1
	4.6
	0.0
	5.6

	Russia
	32.9
	-99.0
	32.0
	32.1
	25.5
	0.0
	32.7
	32.2
	0.7
	0.0
	0.7

	Ukraine
	47.7
	-99.0
	33.3
	46.8
	45.5
	0.0
	48.3
	46.0
	-3.5
	0.0
	-2.2

	Kazakhstan
	0.0
	-99.0
	0.0
	16601.2
	100.0
	0.0
	17594.0
	16120.5
	14.2
	13.7
	15.0

	Turkiye
	0.0
	-99.0
	69.1
	73.0
	72.7
	0.0
	74.4
	73.5
	1.5
	0.0
	1.5

	South Africa
	338.7
	-99.0
	0.0
	315.1
	0.0
	0.0
	327.0
	325.6
	0.0
	0.1
	-0.7

	Global average
	
	
	
	
	
	
	
	
	
	
	


Source: GTAP-Power model simulation results
Table 4: Change of Electricity price for households in Scenarios 1 to 3 (%)
	Regions
	S1
	S2
	S3
	Regions
	S1
	S2
	S3
	Regions
	S1
	S2
	S3

	 Australia
	11.5
	11.5
	11.7
	 Belgium
	0.4
	0.4
	1.2
	 Ukraine
	6.4
	6.4
	7.9

	 China
	20.3
	20.3
	22.2
	 Bulgaria
	0.9
	0.7
	3.1
	 Kazakhstan
	92.5
	92.5
	92

	 Japan
	4.5
	4.5
	5.9
	 Croatia
	1.1
	1
	4.8
	 Kyrgyzstan
	-0.2
	0.1
	3.9

	 Republic of Korea
	7.0
	7.0
	8.1
	 Cyprus
	0.6
	0.6
	2
	 Armenia
	0.4
	0.4
	0.7

	 Mongolia
	-0.5
	-2.2
	24.9
	 Czechia
	8.2
	8.2
	9
	 Azerbaijan
	0.9
	0.9
	1.3

	Chinese Taipei
	9.4
	9.4
	11.1
	 Denmark
	0.9
	0.4
	4.8
	 Jordan
	0.5
	0.5
	1

	 Cambodia
	0.9
	0.8
	21.9
	 Estonia
	0.6
	0.5
	1.3
	 Turkiye
	7.5
	7.5
	8.2

	 Indonesia
	15.7
	15.7
	16
	 Finland
	0.6
	0.4
	3.3
	 Egypt
	0.5
	0.5
	1.1

	 Lao People's Democratic Republic
	0.4
	0.4
	5.1
	 France
	0.4
	0.3
	1.4
	 Morocco
	0.4
	0.4
	8.5

	 Malaysia
	0.3
	0.4
	13.9
	 Germany
	5.3
	5.3
	6
	 Benin
	2.8
	2.8
	4

	 Philippines
	0.2
	0.3
	12.6
	 Greece
	5.3
	5.3
	5.9
	 Burkina Faso
	0.5
	0.4
	1.3

	 Thailand
	0.3
	0.3
	3.9
	 Hungary
	1.2
	0.7
	3.3
	 Cameroon
	0.6
	0.6
	1.1

	 Viet Nam
	5.0
	5
	5.7
	 Ireland
	0.3
	0.3
	2.4
	 Cote d'Ivoire
	0.4
	0.4
	0.9

	 Bangladesh
	1.0
	0.8
	2.2
	 Italy
	0.5
	0.4
	2.3
	 Ghana
	0.5
	0.5
	0.9

	 India
	41.0
	41
	42.5
	 Latvia
	0.5
	0.5
	0.9
	 Guinea
	0.5
	0.5
	1.7

	 Nepal
	1.8
	1.8
	2.3
	 Lithuania
	0.6
	0.6
	1.1
	 Nigeria
	1.4
	1.4
	1.8

	 Pakistan
	0.4
	0.4
	2.7
	 Luxembourg
	3.4
	3.4
	4
	 Senegal
	0.8
	0.8
	2.6

	 Sri Lanka
	0.3
	0.4
	6
	 Malta
	0.5
	0.5
	2.1
	 Togo
	0.5
	0.5
	1.7

	 Canada
	2.0
	2
	2.6
	 Netherlands
	0.6
	0.5
	5.2
	 Ethiopia
	0.4
	0.4
	1.2

	 United States of America
	9.9
	9.9
	10.4
	 Poland
	22.7
	22.7
	24.7
	 Kenya
	0.3
	0.3
	0.9

	 Mexico
	0.5
	0.4
	1.9
	 Portugal
	0.5
	0.5
	3.2
	 Madagascar
	0.4
	0.4
	3.3

	 Bolivia
	0.5
	0.4
	1
	 Romania
	0.5
	0.4
	1.7
	 Malawi
	0.2
	0.2
	0.9

	 Brazil
	0.4
	0.4
	1.2
	 Slovakia
	3.2
	2.9
	4.6
	 Mauritius
	0.4
	0.4
	10.6

	 Colombia
	0.0
	0
	0.1
	 Slovenia
	0.6
	0.7
	1.8
	 Mozambique
	8.8
	8.8
	13.2

	 Paraguay
	0.3
	0.3
	0.8
	 Spain
	0.4
	0.4
	3
	 Rwanda
	0.5
	0.5
	1.5

	 Peru
	0.3
	0.3
	0.9
	 Sweden
	0.5
	0.4
	1.1
	 United Republic of Tanzania
	0.2
	0.2
	1

	 Guatemala
	0.3
	0.3
	4.4
	 United Kingdom
	0.3
	0.3
	1.6
	 Uganda
	0.4
	0.4
	0.9

	 Honduras
	0.5
	0.5
	1.1
	 Norway
	0.6
	0.6
	1.2
	 Zambia
	1.5
	1
	2.1

	 Nicaragua
	0.4
	0.4
	1
	 Albania
	3.1
	3.1
	3.5
	 Namibia
	10.3
	9.5
	10.3

	 El Salvador
	0.4
	0.4
	1.2
	 Serbia  
	23.9
	23.9
	23.9
	 South Africa
	25.3
	25.4
	25.1

	 Jamaica
	0.4
	0.4
	1
	 Belarus
	0.7
	0.6
	1
	 Rest of the World
	0.9
	0.8
	2.4

	 Austria
	1.4
	1.2
	2.4
	 Russian Federation
	3.2
	3.2
	3.1
	
	
	
	


 Source: GTAP-Power model simulation results

Table 6: Changes of Real GDP (%)
	Region
	S1
	S2
	S3
	Region
	S1
	S2
	S3
	Region
	S1
	S2
	S3

	 Australia
	-1.7
	-1.7
	-5.3
	 Belgium
	-0.2
	-0.2
	-0.9
	 Ukraine
	-2.5
	-2.5
	-5.8

	 China
	-1.5
	-1.5
	-4.4
	 Bulgaria
	0.1
	0.2
	-0.8
	 Kazakhstan
	-16.5
	-16.5
	-19.7

	 Japan
	-0.4
	-0.4
	-1.6
	 Croatia
	-0.1
	-0.1
	-0.3
	 Kyrgyzstan
	-1.2
	-1.1
	1.5

	 Republic of Korea
	-0.4
	-0.4
	-1.1
	 Cyprus
	-0.3
	-0.3
	-0.9
	 Armenia
	-0.2
	-0.2
	-0.4

	 Mongolia
	-8.3
	-7.7
	-39
	 Czechia
	-0.9
	-0.8
	-2.2
	 Azerbaijan
	0.2
	0.2
	0.2

	Chinese Taipei
	-1.2
	-1.2
	-2
	 Denmark
	-0.1
	0
	-0.3
	 Jordan
	-0.2
	-0.2
	-0.7

	 Cambodia
	-0.3
	-0.2
	-1.8
	 Estonia
	-0.1
	-0.1
	-0.4
	 Turkiy
	-0.7
	-0.7
	-2.7

	 Indonesia
	-1.4
	-1.4
	-5.2
	 Finland
	-0.1
	-0.1
	-0.4
	 Egypt
	0.2
	0.2
	-0.6

	 Lao People's Democratic Republic
	-0.1
	-0.1
	0.8
	 France
	-0.1
	-0.1
	-0.3
	 Morocco
	-0.1
	-0.1
	-0.4

	 Malaysia
	0.3
	0.3
	-0.3
	 Germany
	-0.3
	-0.3
	-0.7
	 Benin
	-0.1
	-0.1
	-0.7

	 Philippines
	-0.2
	-0.2
	-1.5
	 Greece
	-1
	-1
	-1.2
	 Burkina Faso
	0
	0
	-0.2

	 Thailand
	-0.2
	-0.2
	-2
	 Hungary
	-0.1
	-0.1
	-0.8
	 Cameroon
	0.2
	0.2
	-0.1

	 Viet Nam
	0.3
	0.3
	-1
	 Ireland
	0
	0
	-0.2
	 Cote d'Ivoire
	0
	0
	-0.1

	 Bangladesh
	0
	0
	-0.4
	 Italy
	-0.1
	-0.1
	-0.4
	 Ghana
	-0.1
	-0.1
	-0.4

	 India
	-5.9
	-5.9
	-8.2
	 Latvia
	-0.3
	-0.3
	-1
	 Guinea
	-0.3
	-0.3
	-1.3

	 Nepal
	0.2
	0.2
	-1.9
	 Lithuania
	0.4
	0.4
	-0.1
	 Nigeria
	0.3
	0.3
	0.3

	 Pakistan
	-0.2
	-0.2
	-3.8
	 Luxembourg
	-0.2
	-0.2
	-0.7
	 Senegal
	-0.5
	-0.5
	-2.5

	 Sri Lanka
	-0.2
	-0.2
	-1.1
	 Malta
	-0.6
	-0.6
	-2.6
	 Togo
	-0.2
	-0.2
	-0.7

	 Canada
	0.2
	0.2
	0
	 Netherlands
	-0.1
	-0.1
	-1
	 Ethiopia
	-0.1
	-0.1
	-0.6

	 United States of America
	-0.5
	-0.5
	-0.6
	 Poland
	-2.3
	-2.3
	-4.4
	 Kenya
	-0.2
	-0.2
	-1

	 Mexico
	0.1
	0.1
	-0.2
	 Portugal
	-0.1
	-0.1
	-0.4
	 Madagascar
	-0.1
	-0.1
	-1

	 Bolivia
	0.1
	0
	-0.2
	 Romania
	0
	0
	-0.4
	 Malawi
	-0.1
	-0.1
	-0.3

	 Brazil
	0
	0
	-0.3
	 Slovakia
	-0.1
	-0.1
	-1.7
	 Mauritius
	-0.1
	-0.1
	-0.8

	 Colombia
	-0.2
	-0.2
	-2.6
	 Slovenia
	-0.2
	-0.2
	-0.6
	 Mozambique
	2.5
	2.6
	8.1

	 Paraguay
	0
	-0.1
	-0.1
	 Spain
	-0.1
	-0.1
	-0.2
	 Rwanda
	0
	0
	-0.1

	 Peru
	0
	0
	-0.1
	 Sweden
	0
	0
	-0.2
	 United Republic of Tanzania
	-0.1
	-0.1
	-0.2

	 Guatemala
	-0.1
	-0.1
	-0.2
	 United Kingdom
	0
	0
	-0.2
	 Uganda
	-0.1
	-0.1
	-0.2

	 Honduras
	-0.1
	-0.1
	-0.2
	 Norway
	0.3
	0.3
	0.3
	 Zambia
	-0.1
	-0.1
	-0.3

	 Nicaragua
	-0.1
	-0.1
	-0.2
	 Albania
	-0.1
	-0.1
	-1.1
	 Namibia
	-0.1
	-0.1
	-0.8

	 El Salvador
	-0.1
	-0.1
	-0.3
	 Serbia  
	-6
	-6
	-5.9
	 South Africa
	-6.1
	-6.1
	-10.3

	 Jamaica
	-0.2
	-0.2
	-0.8
	 Belarus
	-0.2
	-0.2
	-0.5
	 Rest of the World
	0.6
	0.6
	0.2

	 Austria
	-0.1
	-0.1
	-0.6
	 Russian Federation
	-0.7
	-0.7
	-3.2
	World average
	-0.7
	-0.7
	-1.7


  Source: GTAP-Power model simulation results



Table 7: Change of Capital Stock, Real GDP and the Components of GDP from
Expenditure side and Terms of Trade in Scenario 1 (%)
	
	Capital
	Real GDP
	Real household consumption
	Real government consumption
	Real Investment
	Volume of exports
	Volume of imports
	Terms of Trade

	 Australia
	-2.53
	-1.68
	-1.99
	-1.47
	-2.76
	-1.79
	-3.52
	-1.25

	 China
	-0.66
	-1.49
	-1.51
	-1.25
	-0.83
	-2.58
	-0.92
	0.35

	 Japan
	-0.48
	-0.41
	-0.44
	-0.31
	-0.79
	-0.02
	-0.57
	-0.08

	 Republic of Korea
	-0.43
	-0.45
	-0.43
	-0.31
	-0.64
	-1.08
	-1.32
	0.08

	 Mongolia
	-8.74
	-8.3
	-9.42
	-9.2
	-9.03
	-9.88
	-12.47
	-3.02

	Chinese Taipei
	-1.75
	-1.22
	-1.17
	-0.82
	-1.96
	-0.91
	-1.02
	0.03

	 Cambodia
	-0.52
	-0.25
	-0.34
	-0.39
	-0.67
	-0.34
	-0.52
	-0.14

	 Indonesia
	-1.28
	-1.38
	-1.61
	-1.24
	-1.48
	-1.24
	-2.02
	-1.01

	 Lao People's Democratic Republic
	-0.26
	-0.11
	-0.13
	-0.2
	-0.45
	-0.12
	-0.39
	-0.18

	 Malaysia
	0.2
	0.35
	0.42
	0.34
	-0.05
	0.01
	-0.16
	0.06

	 Philippines
	-0.29
	-0.17
	-0.21
	-0.21
	-0.42
	-0.14
	-0.38
	-0.13

	 Thailand
	-0.35
	-0.21
	-0.25
	-0.2
	-0.59
	-0.18
	-0.39
	-0.12

	 Viet Nam
	2.52
	0.26
	0.12
	0.45
	2.38
	-1.24
	-0.76
	0.02

	 Bangladesh
	0.1
	0.02
	0.01
	0
	-0.04
	-0.41
	-0.48
	-0.11

	 India
	-6.4
	-5.93
	-6.14
	-4.21
	-6.55
	4
	1.20
	-0.93

	 Nepal
	0.33
	0.18
	0.28
	0.18
	0.21
	-2.77
	-0.24
	0.19

	 Pakistan
	-0.25
	-0.16
	-0.18
	-0.21
	-0.46
	0.13
	-0.35
	-0.16

	 Sri Lanka
	-0.25
	-0.18
	-0.16
	-0.12
	-0.39
	0.18
	-0.09
	-0.05

	 Canada
	0.66
	0.19
	0.18
	0.17
	0.41
	-0.06
	0.09
	0.14

	 United States of America
	-0.42
	-0.46
	-0.50
	-0.43
	-0.67
	0.07
	-0.48
	-0.13

	 Mexico
	0.07
	0.08
	0.08
	0.09
	-0.18
	0.06
	-0.10
	-0.02

	 Bolivia
	0.06
	0.09
	0.09
	0.09
	-0.11
	0.05
	-0.06
	-0.01

	 Brazil
	-0.04
	0
	-0.01
	0
	-0.47
	0.36
	-0.25
	-0.11

	 Colombia
	-0.37
	-0.24
	-0.32
	-0.27
	-0.59
	-0.39
	-1.07
	-0.49

	 Paraguay
	-0.06
	-0.04
	-0.08
	-0.04
	-0.23
	-0.01
	-0.22
	-0.10

	 Peru
	-0.05
	-0.02
	-0.06
	-0.04
	-0.29
	-0.04
	-0.44
	-0.18

	 Guatemala
	-0.14
	-0.07
	-0.11
	-0.07
	-0.47
	0.01
	-0.32
	-0.14

	 Honduras
	-0.19
	-0.1
	-0.15
	-0.09
	-0.48
	0.01
	-0.25
	-0.10

	 Nicaragua
	-0.18
	-0.09
	-0.16
	-0.12
	-0.35
	-0.07
	-0.28
	-0.12

	 El Salvador
	-0.14
	-0.09
	-0.12
	-0.07
	-0.45
	-0.01
	-0.22
	-0.07

	 Jamaica
	-0.37
	-0.2
	-0.28
	-0.18
	-0.51
	0.02
	-0.34
	-0.15

	 Austria
	-0.16
	-0.11
	-0.17
	-0.11
	-0.43
	-0.14
	-0.37
	-0.10

	 Belgium
	-0.29
	-0.22
	-0.26
	-0.23
	-0.51
	-0.08
	-0.21
	-0.04

	 Bulgaria
	0.17
	0.09
	0.05
	0.08
	-0.09
	-0.09
	-0.18
	-0.03

	 Croatia
	-0.11
	-0.07
	-0.15
	-0.08
	-0.39
	-0.04
	-0.27
	-0.12

	 Cyprus
	-0.61
	-0.31
	-0.42
	-0.38
	-1.01
	-0.3
	-0.57
	-0.17

	 Czechia
	-0.59
	-0.85
	-0.94
	-0.63
	-0.86
	-0.93
	-0.95
	0.09

	 Denmark
	-0.07
	-0.06
	-0.12
	-0.05
	-0.32
	-0.05
	-0.26
	-0.09

	 Estonia
	-0.26
	-0.13
	-0.19
	-0.14
	-0.45
	-0.14
	-0.30
	-0.08

	 Finland
	-0.11
	-0.07
	-0.11
	-0.07
	-0.38
	0.04
	-0.23
	-0.09

	 France
	-0.09
	-0.06
	-0.09
	-0.06
	-0.37
	0.13
	-0.17
	-0.08

	 Germany
	-0.23
	-0.32
	-0.39
	-0.19
	-0.50
	-0.26
	-0.38
	0.00

	 Greece
	-1.2
	-0.96
	-1.07
	-0.88
	-1.66
	0.21
	-0.24
	-0.25

	 Hungary
	-0.13
	-0.1
	-0.18
	-0.1
	-0.37
	-0.2
	-0.34
	-0.08

	 Ireland
	0.02
	-0.01
	-0.02
	0
	-0.12
	0.04
	0.00
	-0.01

	 Italy
	-0.14
	-0.09
	-0.12
	-0.09
	-0.49
	0.07
	-0.22
	-0.09

	 Latvia
	-0.34
	-0.27
	-0.31
	-0.29
	-0.56
	-0.22
	-0.38
	-0.06

	 Lithuania
	0.6
	0.42
	0.43
	0.41
	0.40
	0.03
	0.06
	0.03

	 Luxembourg
	-0.3
	-0.21
	-0.27
	-0.21
	-0.47
	-0.25
	-0.33
	-0.04

	 Malta
	-0.85
	-0.61
	-0.67
	-0.57
	-1.01
	-0.58
	-0.71
	-0.06

	 Netherlands
	-0.19
	-0.14
	-0.17
	-0.14
	-0.44
	-0.04
	-0.18
	-0.04

	 Poland
	-2
	-2.29
	-2.52
	-1.75
	-2.21
	-0.8
	-0.80
	0.01

	 Portugal
	-0.14
	-0.09
	-0.11
	-0.09
	-0.47
	0.06
	-0.13
	-0.04

	 Romania
	-0.01
	0.01
	0.00
	0
	-0.26
	0
	-0.15
	-0.02

	 Slovakia
	-0.08
	-0.08
	-0.23
	-0.11
	-0.35
	-0.66
	-0.92
	-0.13

	 Slovenia
	-0.26
	-0.16
	-0.23
	-0.16
	-0.53
	-0.12
	-0.27
	-0.07

	 Spain
	-0.12
	-0.06
	-0.10
	-0.07
	-0.40
	0.08
	-0.18
	-0.09

	 Sweden
	0.06
	0.02
	0.00
	0.01
	-0.18
	0.07
	-0.08
	-0.02

	 United Kingdom
	-0.06
	-0.03
	-0.05
	-0.03
	-0.32
	0.09
	-0.14
	-0.07

	 Norway
	0.58
	0.34
	0.39
	0.33
	0.34
	0.41
	0.46
	0.16

	 Albania
	0.06
	-0.08
	-0.19
	-0.15
	-0.18
	-1.38
	-1.23
	-0.13

	 Serbia  
	-4.91
	-5.97
	-6.67
	-4.45
	-5.12
	0.95
	-0.04
	-0.30

	 Belarus
	-0.53
	-0.22
	-0.39
	-0.28
	-0.66
	-0.09
	-0.46
	-0.27

	 Russian Federation
	-0.51
	-0.75
	-0.74
	-0.54
	-0.76
	-0.95
	-0.83
	0.33

	 Ukraine
	-2.09
	-2.53
	-2.49
	-2.12
	-2.48
	-3.85
	-3.56
	0.29

	 Kazakhstan
	-18.02
	-16.47
	-16.03
	-15.35
	-18.14
	-5.97
	-3.34
	0.63

	 Kyrgyzstan
	-1.96
	-1.2
	-1.99
	-1.7
	-2.09
	0.62
	-1.95
	-0.64

	 Armenia
	-0.31
	-0.18
	-0.24
	-0.21
	-0.48
	-0.2
	-0.42
	-0.15

	 Azerbaijan
	0.39
	0.24
	0.42
	0.39
	0.23
	0.28
	0.64
	0.48

	 Jordan
	-0.28
	-0.19
	-0.26
	-0.26
	-0.47
	-0.15
	-0.41
	-0.14

	 Turkiye
	-0.7
	-0.75
	-0.76
	-0.58
	-0.90
	-0.87
	-0.94
	0.03

	 Egypt
	0.25
	0.17
	0.19
	0.2
	0.02
	0.1
	0.10
	0.04

	 Morocco
	-0.13
	-0.06
	-0.11
	-0.1
	-0.35
	0.04
	-0.26
	-0.14

	 Benin
	-0.33
	-0.15
	-0.20
	-0.21
	-0.45
	0.04
	-0.35
	-0.15

	 Burkina Faso
	-0.07
	-0.04
	-0.04
	-0.06
	-0.23
	0.07
	-0.12
	-0.06

	 Cameroon
	0.15
	0.15
	0.17
	0.2
	-0.03
	0.47
	0.33
	0.12

	 Cote d'Ivoire
	-0.1
	-0.05
	-0.06
	-0.07
	-0.27
	-0.01
	-0.25
	-0.10

	 Ghana
	-0.19
	-0.07
	-0.10
	-0.12
	-0.37
	0.01
	-0.24
	-0.12

	 Guinea
	-0.31
	-0.28
	-0.22
	-0.33
	-0.48
	-0.26
	-0.27
	-0.01

	 Nigeria
	0.67
	0.33
	0.41
	0.5
	0.43
	1.36
	1.91
	0.80

	 Senegal
	-0.7
	-0.48
	-0.51
	-0.52
	-0.83
	-0.26
	-0.65
	-0.15

	 Togo
	-0.48
	-0.19
	-0.23
	-0.3
	-0.66
	0.05
	-0.30
	-0.09

	 Ethiopia
	-0.1
	-0.09
	-0.08
	-0.1
	-0.20
	0.04
	-0.21
	-0.09

	 Kenya
	-0.24
	-0.15
	-0.21
	-0.19
	-0.40
	0.12
	-0.40
	-0.22

	 Madagascar
	-0.18
	-0.09
	-0.16
	-0.17
	-0.38
	0.01
	-0.27
	-0.22

	 Malawi
	-0.35
	-0.11
	-0.24
	-0.26
	-0.58
	0.29
	-0.56
	-0.37

	 Mauritius
	-0.24
	-0.11
	-0.10
	-0.09
	-0.45
	-0.04
	-0.13
	-0.01

	 Mozambique
	13.54
	2.49
	1.99
	2.62
	13.37
	-5.2
	0.20
	0.61

	 Rwanda
	-0.03
	-0.01
	-0.01
	-0.02
	-0.18
	0.21
	-0.07
	-0.03

	United Republic of Tanzania
	-0.18
	-0.08
	-0.12
	-0.07
	-0.28
	-0.24
	-0.65
	-0.36

	 Uganda
	-0.16
	-0.1
	-0.09
	-0.09
	-0.29
	0.13
	-0.14
	-0.07

	 Zambia
	-0.29
	-0.13
	-0.28
	-0.15
	-0.42
	-0.65
	-1.39
	-0.58

	 Namibia
	0.04
	-0.13
	-0.29
	-0.59
	-0.20
	-2.98
	-2.78
	-0.39

	 South Africa
	-7.64
	-6.12
	-5.93
	-4.78
	-7.91
	-5.39
	-4.90
	0.56

	 Rest of the World
	0.9
	0.62
	0.68
	0.66
	0.68
	0.61
	0.75
	0.21


  Source: GTAP-Power model simulation results
Table 8:  Change of Carbon Emissions Scenarios 1 to 3 (%)

	 Regions
	S1
	S2
	S3
	Regions
	S1
	S2
	S3
	Regions
	S1
	S2
	S3

	 Australia
	-26.46
	-26.45
	-30.26
	 Belgium
	-0.34
	-0.35
	-3.88
	 Ukraine
	-29.01
	-29.02
	-45.25

	 China
	-42.78
	-42.78
	-67.33
	 Bulgaria
	-1.65
	0.01
	-11.56
	 Kazakhstan
	-42.20
	-42.19
	-51.85

	 Japan
	-15.49
	-15.49
	-22.45
	 Croatia
	0.71
	0.65
	-4.16
	 Kyrgyzstan
	-1.01
	-1.77
	-29.28

	 Republic of Korea
	-29.74
	-29.74
	-33.94
	 Cyprus
	-0.77
	-0.77
	-2.44
	 Armenia
	-0.52
	-0.55
	-1.48

	 Mongolia
	-5.80
	-3.82
	-60.49
	 Czechia
	-41.62
	-41.58
	-49.68
	 Azerbaijan
	0.22
	0.21
	0.37

	Chinese Taipei
	-26.77
	-26.77
	-33.16
	 Denmark
	-1.75
	-0.30
	-13.91
	 Jordan
	-0.39
	-0.39
	-3.38

	 Cambodia
	-0.42
	-0.23
	-28.19
	 Estonia
	0.74
	0.73
	1.06
	 Türkiye
	-16.68
	-16.68
	-30.20

	 Indonesia
	-15.93
	-15.93
	-21.88
	 Finland
	-1.16
	-0.17
	-20.98
	 Egypt
	0.06
	0.06
	-3.20

	 Lao People's Democratic Republic
	0.75
	-0.08
	-68.57
	 France
	-0.74
	-0.37
	-8.53
	 Morocco
	-0.33
	-0.29
	-24.08

	 Malaysia
	0.18
	-0.02
	-15.45
	 Germany
	-24.76
	-24.76
	-28.30
	 Benin
	0.12
	0.11
	-4.28

	 Philippines
	-0.07
	-0.38
	-40.42
	 Greece
	-21.46
	-21.46
	-21.55
	 Burkina Faso
	-0.23
	-0.25
	-2.05

	 Thailand
	-0.14
	-0.27
	-12.08
	 Hungary
	-0.43
	0.66
	-7.36
	 Cameroon
	-0.03
	-0.03
	-0.97

	 Viet Nam
	-27.09
	-27.09
	-57.40
	 Ireland
	-0.10
	-0.05
	-9.11
	 Cote d'Ivoire
	-0.14
	-0.15
	-0.48

	 Bangladesh
	1.73
	2.08
	-5.24
	 Italy
	-0.54
	-0.29
	-6.71
	 Ghana
	0.34
	0.34
	-2.38

	 India
	-41.22
	-41.22
	-51.54
	 Latvia
	-0.56
	-0.53
	-3.32
	 Guinea
	-0.39
	-0.39
	-3.13

	 Nepal
	0.03
	0.03
	-23.15
	 Lithuania
	0.31
	0.51
	-4.31
	 Nigeria
	0.46
	0.46
	-0.21

	 Pakistan
	-0.23
	-0.24
	-15.10
	 Luxembourg
	-0.03
	-0.03
	-4.80
	 Senegal
	-0.72
	-0.78
	-13.38

	 Sri Lanka
	-0.28
	-0.31
	-22.00
	 Malta
	-1.05
	-1.06
	-6.63
	 Togo
	-0.55
	-0.55
	-4.16

	 Canada
	-6.90
	-6.90
	-7.30
	 Netherlands
	-0.30
	-0.12
	-7.92
	 Ethiopia
	-0.26
	-0.26
	-8.56

	 United States of America
	-19.43
	-19.43
	-18.83
	 Poland
	-37.97
	-37.97
	-50.75
	 Kenya
	-0.35
	-0.35
	-9.33

	 Mexico
	-0.15
	-0.04
	-5.20
	 Portugal
	-0.01
	-0.31
	-19.14
	 Madagascar
	-0.30
	-0.30
	-29.98

	 Bolivia
	0.00
	-0.06
	-0.42
	 Romania
	0.77
	1.07
	-2.07
	 Malawi
	-0.53
	-0.53
	-19.86

	 Brazil
	-0.08
	-0.07
	-8.24
	 Slovakia
	-5.27
	0.98
	-18.41
	 Mauritius
	-0.19
	-0.25
	-31.34

	 Colombia
	-0.16
	-0.16
	-15.88
	 Slovenia
	1.05
	-0.43
	-7.09
	 Mozambique
	0.91
	1.00
	12.78

	 Paraguay
	-0.25
	-0.26
	-1.24
	 Spain
	-0.18
	-0.31
	-13.91
	 Rwanda
	-0.04
	-0.09
	-1.53

	 Peru
	-0.14
	-0.15
	-4.72
	 Sweden
	-0.36
	0.06
	-7.65
	 United Republic of Tanzania
	-0.23
	-0.23
	-4.88

	 Guatemala
	-0.32
	-0.30
	-21.54
	 United Kingdom
	-0.21
	-0.20
	-5.84
	 Uganda
	-0.22
	-0.22
	-1.30

	 Honduras
	-0.39
	-0.39
	-1.17
	 Norway
	0.47
	0.48
	-1.53
	 Zambia
	-7.95
	-1.07
	-15.07

	 Nicaragua
	-0.27
	-0.28
	-0.87
	 Albania
	-0.49
	-0.49
	-5.04
	 Namibia
	-2.96
	-1.01
	-7.00

	 El Salvador
	-0.35
	-0.35
	-0.52
	 Serbia  
	-55.86
	-55.86
	-55.12
	 South Africa
	-54.13
	-54.13
	-78.71

	 Jamaica
	-0.41
	-0.42
	-3.02
	 Belarus
	-0.34
	0.02
	-2.49
	 Rest of the World
	0.64
	0.86
	-1.43

	 Austria
	-0.54
	0.66
	-6.96
	 Russian Federation
	-7.30
	-7.30
	-11.69
	World average
	-22.80
	-22.80
	-33.90


  Source: GTAP-Power model simulation results

Table 9: Change of Capital Stock, Real GDP and the Components of GDP from
Expenditure side and Terms of Trade in Scenario 3 (%)
	
	Capital
	Real GDP
	Real household consumption
	Real government consumption
	Real Investment
	Volume of exports
	Volume of imports
	Terms of Trade

	 Australia
	-4.72
	-5.35
	-2.00
	-1.18
	-4.73
	-16.32
	-5.48
	14.72

	 China
	-5.05
	-4.37
	-4.23
	-3.55
	-5.05
	-5.09
	-5.73
	-0.99

	 Japan
	-2.51
	-1.56
	-2.04
	-1.48
	-2.51
	-1.6
	-4.34
	-2.52

	 Republic of Korea
	-2.4
	-1.11
	-1.80
	-1.38
	-2.40
	-2.82
	-5.32
	-2.26

	 Mongolia
	-29.22
	-39.04
	-21.12
	-16.74
	-29.22
	-47.6
	-27.67
	44.48

	Chinese Taipei
	-4.48
	-2.00
	-2.91
	-2.11
	-4.48
	-2.68
	-4.88
	-2.17

	 Cambodia
	-3.48
	-1.79
	-2.48
	-2.78
	-3.48
	-2.16
	-3.15
	-0.99

	 Indonesia
	-4.18
	-5.24
	-2.60
	-2.03
	-4.18
	-14.33
	-4.52
	12.28

	 Lao People's Democratic Republic
	2.03
	0.77
	1.74
	2.29
	2.03
	-2.13
	0.70
	2.73

	 Malaysia
	-1.02
	-0.31
	-0.79
	-0.65
	-1.02
	-2.43
	-3.57
	-0.75

	 Philippines
	-2.47
	-1.49
	-1.62
	-1.51
	-2.47
	-3.43
	-3.84
	-0.50

	 Thailand
	-3.28
	-1.99
	-2.22
	-1.89
	-3.28
	-2.42
	-3.27
	-0.85

	 Viet Nam
	0.51
	-1.05
	-1.60
	-0.97
	0.51
	-3.98
	-3.81
	-0.49

	 Bangladesh
	-0.75
	-0.40
	-0.46
	-0.46
	-0.75
	-1.27
	-1.85
	-0.98

	 India
	-11.55
	-8.18
	-8.72
	-5.97
	-11.55
	3.23
	-4.97
	-4.82

	 Nepal
	-3.62
	-1.89
	-2.08
	-2.14
	-3.62
	-5.49
	-4.72
	-1.35

	 Pakistan
	-5.7
	-3.76
	-3.92
	-4.4
	-5.71
	-0.86
	-4.92
	-2.42

	 Sri Lanka
	-1.56
	-1.11
	-1.26
	-0.87
	-1.56
	-1.23
	-1.98
	-0.88

	 Canada
	0.52
	-0.05
	0.24
	0.25
	0.52
	-1.15
	0.07
	1.08

	 United States of America
	-0.6
	-0.58
	-0.54
	-0.45
	-0.60
	-0.87
	-0.52
	0.47

	 Mexico
	-0.32
	-0.18
	-0.23
	-0.16
	-0.32
	-0.39
	-0.55
	-0.14

	 Bolivia
	-0.33
	-0.18
	-0.18
	-0.22
	-0.33
	-0.4
	-0.47
	-0.09

	 Brazil
	-0.74
	-0.34
	-0.49
	-0.29
	-0.74
	-0.97
	-2.35
	-1.33

	 Colombia
	-2.42
	-2.62
	-1.10
	-0.87
	-2.42
	-11.85
	-3.34
	10.20

	 Paraguay
	-0.01
	-0.05
	-0.18
	-0.04
	-0.01
	-0.33
	-0.51
	-0.34

	 Peru
	-0.25
	-0.12
	-0.20
	-0.14
	-0.25
	-0.51
	-0.96
	-0.42

	 Guatemala
	-0.39
	-0.21
	-0.37
	-0.22
	-0.39
	-0.78
	-1.26
	-0.60

	 Honduras
	-0.46
	-0.22
	-0.38
	-0.21
	-0.46
	-0.44
	-0.72
	-0.30

	 Nicaragua
	-0.43
	-0.22
	-0.38
	-0.28
	-0.43
	-0.34
	-0.62
	-0.30

	 El Salvador
	-0.41
	-0.25
	-0.37
	-0.2
	-0.41
	-0.51
	-0.70
	-0.24

	 Jamaica
	-1.44
	-0.76
	-0.97
	-0.68
	-1.44
	-0.3
	-1.13
	-0.44

	 Austria
	-0.94
	-0.65
	-0.90
	-0.58
	-0.94
	-0.83
	-1.24
	-0.37

	 Belgium
	-1.18
	-0.90
	-1.01
	-0.88
	-1.18
	-0.86
	-1.02
	-0.11

	 Bulgaria
	-1.05
	-0.76
	-0.87
	-0.65
	-1.05
	-1.08
	-1.24
	-0.14

	 Croatia
	-0.5
	-0.29
	-0.57
	-0.33
	-0.50
	-0.71
	-1.12
	-0.45

	 Cyprus
	-1.73
	-0.89
	-1.22
	-1.02
	-1.73
	-0.93
	-1.41
	-0.49

	 Czechia
	-2.13
	-2.17
	-2.48
	-1.61
	-2.13
	-2.18
	-2.23
	0.02

	 Denmark
	-0.49
	-0.32
	-0.58
	-0.25
	-0.49
	-0.46
	-0.84
	-0.35

	 Estonia
	-0.75
	-0.37
	-0.46
	-0.28
	-0.76
	-0.67
	-0.83
	-0.12

	 Finland
	-0.56
	-0.38
	-0.54
	-0.29
	-0.56
	-0.9
	-1.20
	-0.29

	 France
	-0.5
	-0.30
	-0.43
	-0.25
	-0.50
	-0.47
	-0.80
	-0.30

	 Germany
	-0.92
	-0.69
	-0.94
	-0.51
	-0.92
	-0.88
	-1.30
	-0.37

	 Greece
	-1.64
	-1.17
	-1.36
	-1.11
	-1.65
	0.36
	-0.18
	-0.47

	 Hungary
	-1.08
	-0.76
	-1.03
	-0.63
	-1.08
	-1.13
	-1.39
	-0.23

	 Ireland
	-0.22
	-0.18
	-0.30
	-0.11
	-0.22
	-0.23
	-0.31
	-0.07

	 Italy
	-0.56
	-0.35
	-0.44
	-0.32
	-0.56
	-0.31
	-0.61
	-0.30

	 Latvia
	-1.24
	-0.96
	-1.09
	-1.01
	-1.24
	-0.98
	-1.22
	-0.20

	 Lithuania
	-0.25
	-0.13
	-0.24
	-0.17
	-0.25
	0.35
	0.18
	-0.14

	 Luxembourg
	-0.94
	-0.68
	-0.86
	-0.6
	-0.94
	-0.8
	-0.90
	-0.08

	 Malta
	-3.35
	-2.65
	-2.79
	-2.28
	-3.35
	-2.89
	-3.02
	-0.06

	 Netherlands
	-1.35
	-0.98
	-1.09
	-0.91
	-1.35
	-0.87
	-1.09
	-0.17

	 Poland
	-4.48
	-4.36
	-4.93
	-3.1
	-4.48
	-2.46
	-2.70
	-0.15

	 Portugal
	-0.62
	-0.37
	-0.48
	-0.36
	-0.63
	-0.25
	-0.52
	-0.24

	 Romania
	-0.6
	-0.37
	-0.45
	-0.38
	-0.60
	-0.57
	-0.79
	-0.21

	 Slovakia
	-2.26
	-1.74
	-2.21
	-1.67
	-2.26
	-2.79
	-3.36
	-0.47

	 Slovenia
	-0.9
	-0.55
	-0.78
	-0.56
	-0.91
	-0.67
	-0.92
	-0.24

	 Spain
	-0.35
	-0.19
	-0.32
	-0.2
	-0.35
	-0.37
	-0.74
	-0.36

	 Sweden
	-0.22
	-0.21
	-0.29
	-0.18
	-0.22
	-0.54
	-0.67
	-0.15

	 United Kingdom
	-0.3
	-0.16
	-0.26
	-0.13
	-0.30
	-0.32
	-0.54
	-0.21

	 Norway
	0.56
	0.32
	0.37
	0.34
	0.56
	0.14
	0.40
	0.15

	 Albania
	-1.81
	-1.14
	-1.22
	-0.94
	-1.81
	-2.68
	-2.63
	-0.32

	 Serbia  
	-5.37
	-5.89
	-6.69
	-4.38
	-5.37
	0.81
	-0.39
	-0.51

	 Belarus
	-1.41
	-0.54
	-0.57
	-0.3
	-1.41
	0.19
	-0.19
	-0.12

	 Russian Federation
	-2.64
	-3.17
	-1.99
	-1.41
	-2.64
	-7.49
	-3.71
	4.56

	 Ukraine
	-8.54
	-5.79
	-6.78
	-5.69
	-8.55
	-9.77
	-11.40
	-1.89

	 Kazakhstan
	-21.45
	-19.68
	-18.37
	-16.31
	-21.45
	-12.07
	-7.33
	4.24

	 Kyrgyzstan
	3.09
	1.53
	2.91
	3.59
	3.09
	-8.53
	1.44
	2.65

	 Armenia
	-0.66
	-0.44
	-0.59
	-0.5
	-0.66
	-0.68
	-0.94
	-0.31

	 Azerbaijan
	0.33
	0.20
	0.35
	0.36
	0.33
	0.08
	0.42
	0.36

	 Jordan
	-1.03
	-0.67
	-0.88
	-0.9
	-1.03
	-0.75
	-1.23
	-0.40

	 Turkiye
	-3.34
	-2.68
	-3.01
	-2.36
	-3.34
	-0.87
	-3.95
	-1.15

	 Egypt
	-1.26
	-0.60
	-0.80
	-0.69
	-1.26
	0.1
	-1.50
	-0.71

	 Morocco
	-0.86
	-0.39
	-1.02
	-0.76
	-0.86
	0.04
	-1.46
	-1.26

	 Benin
	-1.47
	-0.72
	-1.00
	-0.71
	-1.47
	0.04
	-1.44
	-0.57

	 Burkina Faso
	-0.37
	-0.23
	-0.27
	-0.29
	-0.37
	0.07
	-0.46
	-0.29

	 Cameroon
	-0.15
	-0.06
	-0.09
	-0.02
	-0.15
	0.47
	-0.25
	-0.16

	 Cote d'Ivoire
	-0.29
	-0.14
	-0.16
	-0.21
	-0.29
	-0.01
	-0.41
	-0.28

	 Ghana
	-0.92
	-0.44
	-0.64
	-0.52
	-0.92
	0.01
	-1.43
	-0.72

	 Guinea
	-1.53
	-1.31
	-1.24
	-1.45
	-1.54
	-0.26
	-1.60
	-0.23

	 Nigeria
	0.62
	0.30
	0.31
	0.45
	0.62
	1.36
	1.28
	0.30

	 Senegal
	-3.65
	-2.46
	-2.54
	-2.59
	-3.65
	-0.26
	-3.11
	-0.64

	 Togo
	-1.48
	-0.65
	-0.82
	-0.96
	-1.48
	0.05
	-1.01
	-0.22

	 Ethiopia
	-0.99
	-0.63
	-0.62
	-0.67
	-0.99
	0.04
	-1.16
	-0.61

	 Kenya
	-1.63
	-1.00
	-1.21
	-1.15
	-1.64
	0.12
	-1.95
	-1.10

	 Madagascar
	-2.11
	-1.00
	-1.46
	-1.53
	-2.11
	0.01
	-3.40
	-1.81

	 Malawi
	-0.9
	-0.28
	-0.43
	-0.44
	-0.90
	0.29
	-0.98
	-0.31

	 Mauritius
	-1.83
	-0.78
	-1.07
	-0.79
	-1.83
	-0.04
	-1.63
	-0.54

	 Mozambique
	24.53
	8.11
	32.19
	27.8
	24.53
	-5.2
	22.09
	42.50

	 Rwanda
	-0.12
	-0.05
	-0.06
	-0.12
	-0.12
	0.21
	-0.31
	-0.22

	United Republic of Tanzania
	-0.49
	-0.21
	-0.28
	-0.17
	-0.49
	-0.24
	-1.36
	-0.77

	 Uganda
	-0.38
	-0.25
	-0.25
	-0.23
	-0.38
	0.13
	-0.47
	-0.29

	 Zambia
	-0.93
	-0.33
	-0.78
	-0.45
	-0.93
	-0.65
	-3.23
	-1.64

	 Namibia
	-1.12
	-0.80
	-1.37
	-1.25
	-1.12
	-2.98
	-3.97
	-0.97

	 South Africa
	-12.1
	-10.31
	-8.77
	-6.06
	-12.10
	-5.39
	-8.22
	5.57

	 Rest of the World
	0.28
	0.15
	0.15
	0.24
	0.28
	0.61
	0.00
	0.05


  Source: GTAP-Power model simulation results
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Appendix 1
Table A1: Regions that phasing out coal power in Scenarios 1 and 2
	
	Share of global coal
 consumption (%, 2017)
	Cumulative Share
(%, 2017)

	China
	50.6
	50.6

	India
	11.2
	61.8

	United States
	8.4
	70.3

	Germany
	2.9
	73.1

	Russia
	2.7
	75.8

	Japan
	2.5
	78.3

	South Africa
	2.3
	80.6

	Poland
	1.8
	82.4

	South Korea
	1.6
	84.1

	Turkiye
	1.4
	85.5

	Australia
	1.4
	86.9

	Indonesia
	1.3
	88.2

	Kazakhstan
	0.9
	89.1

	Taiwan
	0.8
	89.9

	Vietnam
	0.7
	90.6

	Czechia
	0.6
	91.1

	Ukraine
	0.6
	91.7

	Serbia
	0.5
	92.2

	Canada
	0,5
	92.7

	Greece
	0.5
	93.2


Source: https://ourworldindata.org/energy







Appendix 2:
Table A2: Regions that reducing coal production in scenario 3
	
	Share of global coal production (%, 2017)
	Cumulative Share (%, 2017)

	China
	46.2
	46.2

	United States
	9.2
	55.4

	India
	8.8
	64.2

	Australia
	6.6
	70.8

	Indonesia
	6.1
	76.9

	Russia
	5.4
	82.2

	South Africa
	3.4
	85.6

	Germany
	2.3
	87.9

	Poland
	1.7
	89.5

	Kazakhstan
	1.3
	90.9

	Colombia
	1.2
	92.1

	Turkiye
	1.0
	93.1

	Canada
	0.8
	93.9

	Czechia
	0.6
	94.5

	Mongolia
	0.5
	95.0

	Serbia
	0.5
	95.5

	Vietnam
	0.5
	96.0


Source: https://ourworldindata.org/energy
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Economic Implications of a Global Coal Power and Production Phase - Out  –   A CGE - Based Analysis     Xiujian Peng   and Sam Marginson   Centre of Policy Studies, Victoria University     Abstract   This paper examines the economic and environmental impacts of phasing out coal - fired power  generation and coal production using the global GTAP - Power model. We simulate three  scenarios: (i) phasing out coal - fired power in the top 20 coal - consuming regions,   (ii) extending  coal power constraints to all regions to limit carbon leakage, and (iii) combining demand - side  measures with a 90% reduction in coal production in the top 17 coal - producing regions.   The results show that the global economic costs of coal phase - out are modest, with real GDP  declining by about 0.7% under demand - side measures and 1.7% when supply - side controls are  included. However, impacts vary significantly across countries. Coal - depen dent and exporting  economies — such as Mongolia, Australia, and Indonesia — experience larger losses, while some  countries benefit from increased renewable energy exports. Electricity prices rise in most  regions due to the higher costs of replacing coal with a lternative energy sources.   From an environmental perspective, phasing out coal - fired power reduces global CO₂  emissions by over 20%, while combining demand -   and supply - side policies increases  reductions to nearly 40%. These findings highlight the trade - off between economic costs and   environmental benefits and underscore the importance of revenue recycling, international  support, and investment in renewable energy to ensure a cost - effective and equitable energy  transition.        

