
07.09.2021

EE375 - Class lecture

Dr. Supawan Saelim

2

• A one time resource (Projected to be 
depleted in the next 50 to 100 years)

• Global warming and air pollution

• Replenish natural resources 

• Emits no or low emissions

• Job Creations

Fossil 
Fuels

Renewable 
Energy

Energy 
Transition Bio-power
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• Current share of renewable energy

• Increasing new annual power generation from renewable energy

• Historical trends of renewable energy shares in the power sector

• Declining costs of renewable power

• Increasing Renewable Energy Employment

1. 
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Renewable Energy Share of Global Electricity 
Production in 2019
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Increase of Renewables in Net Additions of 
Power Generation Capacity, 2009-2019
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Annual Additions of Renewable Power by 
Technology, 2009-2019

Additions by technology 

in 2019:

Solar: 115 GW 

Wind: 60 GW

Hydropower: 16 GW
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Countries with High Share of Renewables
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Declining Costs of Renewable Power 
Generation

Note: Global levelised cost of 
electricity (LCOE) from newly 
commissioned, utility-scale 
renewable power generation 
technologies, 2010 and 2019
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Increasing Renewable Energy Employment
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2. 

Climate 
Change 

Concerns

Targets set under 
Nationally 
Determined 
Contributions (NDCs) 
within Paris 
Agreement

Policies 
and 

incentives

Feed-in-Tariffs (FITs)

Auction

Advanced 
Technologi

es

Rapid Declining 
Costs of Renewables
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Renewable Energy Supporting Policies and 
Incentives

What is FITs

• FITs offers a guaranteed purchasing 
price for a specified period of time.

• For example, a fixed tariff is set for the 
purchase rate of electricity at a certain 
constant level which is independent from 
the fluctuation of market price for 
electricity throughout the support 
duration (e.g. 20 years) 
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Renewable Energy are Growing Fast.. But not 
Fast Enough 
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Barriers for RE Development

Regulatory barriers
• Insufficient legal framework for independent power 

producers

• Restrictions on siting, construction, transmission access

• Grid interconnection requirement

Policy barriers
• Subsidies to fossil fuels

• Unfavorable pricing rule

Market barriers
• Lack of experience, technical and commercial skills

• Perceived technology performance uncertainties and risk

Technical barriers
• Integrating high penetration of VRE to the grid

Barriers to 
RE 

deployment

Regulatory

Technical

Market

Policies
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• Key indicators to global renewables outlook in 2050

• Outlook for Transforming Energy Scenario to achieve climate goals

• Global Socio-economic Impact of Transformation Energy Scenario

4. 
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Global Renewables Outlook: Key indicators
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Global Renewable Outlook: Transforming Energy 
Scenario to achieve climate goals
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Emission Reductions under Transforming 
Energy Scenario
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Emission Reductions under Transforming 
Energy Scenario, by technologies
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Energy Transformation Development: 

Electrification

Meet EV 
demand with 
renewables 

Increased 
Power 
System 

Flexibility

Enabling 
integration of 
high shares of 
solar and wind

Smart solutions 
with  EV and 

storage

Conventional 
Renewable 

Sources

Synergies 
between 

hydropower and 
other RE such 
as solar and 

wind 

Bioenergy a 
source of fuel for 
power and heat 
generation as 

well as fuel used 
in transport
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Global Socio-Economic Impact

Economic

Welfare

Jobs
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Increase Jobs from Renewables

ผลกระทบต่อการจ้างงาน:
จะมีการจา้งงานเพิÉมขึÊนในโดยเฉพาะใน

ภูมิภาคเอเชียตะวนัออกเฉียงใต้
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GDP Gains under Transforming Energy Scenario
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Welfare Gains from improved economic, social 
and environmental
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Benefits, costs and investments
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Energy Subsidies in the Energy 
Transformation

Subsidies:
• Reduce subsidies on fossil fuels
• Increase subsidies on RE

26

• Policy support to investment in renewable energy

• Current and plan for renewable energy

• Key supporting policies driven RE development

• Average electricity rate

• Cost of renewable energy in Thailand

5. 
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Policy supports to private electricity  producers

28

Alternative Energy Development Plan (AEDP2018)

Source: FTI (2020) เอกสารสมัมนา AEDP ภาคประชาชน
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Solar and wind subsidies in Thailand
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Auctions to procure electricity in Thailand

1st Auction
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FIT for community-based power plant project:

32

Thailand Electricity Tariffs
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Costs of renewable technologies (LCOE)

34

Cost of solar rooftop investment for self-consumption in Thailand
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• ตวัอยา่งเครืÉองมอืสนบัสนนุทางการเงินของกรมอนรัุกษ์พลงังานและพลงังานทดแทน

• นโยบายและบทบาทภาครัฐในการสนบัสนนุพลงังานทดแทน

• PDP 2018 Rev. 1

• เอกสารงานสมัมนา AEDP ภาคประชาชน 

• IRENA’s Global Renewables Outlook: Energy Transformation 2050

• Renewables Global Status Report (REN 21)

Link to useful resources
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Key Drivers for Energy Transition
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Source: World Economic Forum (2017)

Timing for Electricity Sector Transformation
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Thailand’s Energy Transformation (4D+IE)

40

ตัวอย่างมุมมองจาก กฟผ. เกีÉยวกับ Energy Transformation (3D+1E)
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Thailand’s transition towards more renewables: 
New RE during 2018-2037 under PDP 2018 Rev.1 
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Biomass Biogass Solar Floating Solar Wind Waste-to-energy Small hydro
(EGAT)

M
W

Renewable Energy Plan under PDP 2018 Rev.1 during 2018-2037 

Unit: MW Year 2037
Biomass 4,694                    
Biogass 1,565                    
Solar 12,029                  
Floating Solar 2,725                    
Wind 2,989                    
Waste-to-energy 828                        

MOE is planning for an integrated plan (expected 
in 2022) for increasing renewables in the power 
sector, including coal phase-out plan.

42

PDP 2018 Rev.1 (Effective in October 2020)
แผนช่วงแรกดําเนินการ

ในปี 2563-2570
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Supporting Regulations: ERC sandbox projects
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Examples of peer-to-peer pilot projects

43

44



07.09.2021

Just 
Transition

Distributive Procedural

Structural Recognition

Justice is conceived in terms of 
the distribution or sharing 

out of good (resources) and 
bads (harms and risks)

Justice is conceived of a 
responsibility to work 

collectively to transform 
institutional structures that 

produce or perpetuate injustice 

Justice is conceived in terms of 
the way decisions are made, 
who is involved and has 
influence, and access to the 
formal justice system

Justice is conceived in terms of 
who is given respect and 
who is and isn’t valued

COMMITMENT TO THE PRINCIPLES OF A JUST TRANSITION:  Making sure no one is left behide

Consideration for a Just Transition

Measures to ensure a JUST ENERGY TRANSITION:

• Provide the population with sufficient energy resources of high quality, without burdening 
financially the customers

• As part of the regulatory reform, vulnerable customers will be protected via measures 
to provide them relief 

• Respect due process and human rights in our production and use of energy

• Consumers and Communities will be part of the transition by inclusion in public 
consultations  before implementation of reforms, increasing public awareness and 
education on electrification and actions taken to reduce emissions, publication of periodic 
progress reports 
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Carbon 
emission 

reductions

Carbon 
revenues 

Carbon tax imposed on fossil fuels consumption in two most emission intensive industries, Energy and 
Transport. This will have effects across the economy, incentivizing emission reductions across all sectors.

Carbon Tax will also generate revenues 
For ‘Just Transition’ and other policies. 

Context of carbon tax imposition

Barriers or perceived 
negative impact

• Economic growth  
• Employment
• Industrial growth
• Welfare

Power Expensive Coal
and gas 

Incentives for RE 
capacity and coal

phased-out

Transport
Expensive 

gasoline, diesel
and LG

Incentives for EV, 
hybrid and battery

Industrial
High energy cost 
of production and 

transportation

Shift to cleaner 
technologies, EE, 

DG

Residential 
and

agriculture
High living costs

Shift to cleaner 
technologies, EE, 

Smart home

Electricity prices
Transport fuel prices

Other goods 

IMPACTS OF CARBON TAX
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Economic and employment impact
• Economic growth (%)
• Employment
• Industrial growth

Social impact
• Household welfare 
• Income inequality
• Poverty reduction

CO2 emissions reduction by sector
• Elasticity of demand to price changes

Carbon tax revenue allocation
• RE

• EE

• Compensation (household, agriculture)

• Building and infrastructure

DOCUMENT;  
Carbon tax impact 

Report

***Monitoring indicators for policy evaluation every two years

IMPACTS OF CARBON TAX: MODELLING & ANALYSIS
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• The role of coal in Germany’s energy system, economy 
and environment.

• Coal-phase out plan (timeline and step by step)

• Critique and discussion to phase out coal

• Comparing the socio-political and techno-economic 
environment of the coal regimes in Germany and the UK 
pathways

• Discussion on the context of coal-phase out in Thailand

A roadmap for a just transition from 
Coal to Renewables

Learn from a Case Study: Insights from national coal-
phase out discussions in Germany

Photo Credit: Clean Energy Wire website
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Case studies: The UK and Germany

Why choose UK and Germany to study about coal phase-out pathway?
• Coal plays a major role for both countries
• UK: Decided in 2015 to phase out coal by 2025, replaced coal with natural gas and large-scale RE
• Germany: Considered to phase out coal by 2038, replaced coal with renewables

52

Stories behind diverging transition

UK
• International competition on coal business led to a 

quick decline of coal

• Political incentive: Starting in 2006, climate friendly 
political decisions creates opportunities for those 
prioritizing environment (high awareness of climate 
change.

• Focus on cost efficiency and not supporting new 
entrants (preference for large-scale technologies)

• Several policies constrained coal’s business such as 
the Carbon Price Floor (CPF), the Renewable 
Obligations (RO), the Emissions Performance Standard 
(EPS) and the Climate Change Act (2008)

• Incentivized incumbent to deploy RE themselves 

• Subsidies for renewables were cut heavily in 2015 
result in barriers for small scale RE projects, slow down 
RE investment and increase the need to use NG as 
replacement of coal

Germany
• Long subsidized coal by the Government– existing 

incumbents the power to influence policies to support 
coal and a gradual phase-out plan

• A Phase-out nuclear law in 2011 by 2022 make a 
coal-phase out more difficult as both comprise of 64% 
share of electricity generation

• EU regulation forbid coal subsidies in 2018, so hard 
coal mining declined and ended in Dec 2018.

• Market pressures on coal business, increasing the 
prices for allowance of EU Emission Trading System in 
2019, shrinking gas prices made coal combustion 
increasingly uneconomic.

• Renewable Energy Sources Act (EEG) in 2004 
provided attractive FTI for green and support new 
market participants in RE. The Green Growth discourse 
further pushed the transition

Source: Brauers et al. (2020). Comparing coal phase-out pathways: The UK and Germany’s diverging transition

“Incumbent-led” energy transition in 
the UK

“New-entrant-led disruptive” energy 
transition in Germany
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Incumbent coal firms’ responses

In Germany
• Lobby for coal friendly regulation

• Misrepresent the effect of renewables 
for the general public 

• On electricity price– FIT for renewables 
paid by consumers explicitly on bills 
while coal subsidized by state budget 
not visible to consumers.

• Uncompetitive German industries with 
increasing energy costs

• Energy security despite that various 
studies showing that grid stability is not 
threatened by increasing RE

• Make German industries uncompetitive 
by increasing energy costs

• Underestimate the fast growth of RE, 
so missed the opportunity to invest in 
non-fossil fuel technologies and 
unwilling to invest in small-scale RE 
projects.

Source: Brauers et al. (2020). Comparing coal phase-out pathways: The UK and Germany’s diverging transition
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Source: Agora (2019). A roadmap for a just transition from coal to renewables
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Source: Agora (2019). A roadmap for a just transition from coal to renewables
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Source: Agora (2019). A roadmap for a just transition from coal to renewables
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Source: Agora (2019). A roadmap for a just transition from coal to renewables

58

Source: Agora (2019). A roadmap for a just transition from coal to renewables
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Source: Agora (2019). A roadmap for a just transition from coal to renewables
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Source: Agora (2019). A roadmap for a just transition from coal to renewables
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Source: Agora (2019). A roadmap for a just transition from coal to renewables
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Lack of implementation 
options

Lack of compatibility 
with Paris Agreement

More efficient carbon 
pricing 

Compensation 
payments for power 

plant operators

Risks to security of 
supply

Significant burden to 
the federal budget

Reliability of long-term 
planning
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