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Foreword
The mitigation of climate change will mostly depend
on the pace of action that companies, investors, policymakers and consumers take in the next two to
three decades. The power and utilities sector should
decarbonise much faster than others given its potential positive spill-over effects in the decarbonisation
of other sectors, and the rapid technological progress
experienced to date.
This background paper by IIGCC aims to frame the
roundtable discussions that power and utilities sector
companies will have with investors in their common
push to decarbonise. The paper acknowledges the
complexities behind the decarbonisation of power and
heat and should not be considered as a power sector
decarbonisation handbook. Instead, the context of this
paper should be used by investors and companies
to assess whether the right questions and topics are
being addressed in their discussions.

IIGCC will take into consideration the feedback provided for future works in the power and utilities action
plan.

If you would like to answer some of the
questions above or to provide feedback on
this paper, please submit it to:
Jose Lazuen
Decarbonisation strategist, IIGCC
jlazuen@iigcc.org

Ahead of these discussions, IIGCC would kindly request
that any stakeholder reading this document provide
answers to the following questions:
1. Is this framework sufficient in assessing the decarbonisation of the power and utilities sector? What
would you add / remove / change?
2. Have the right decarbonisation levers and actions
been identified?
3. Are there any other barriers not mentioned that
should be added?
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1. Overview – developing a shared action plan to
accelerate the energy transition

The power sector sits at the heart of the energy transition and is critical to the transition of many other
sectors. Due to the role it must play in reducing transport and heat emission in particular, the power sector
must be first to decarbonise2. Its transition to zero emissions is foundational to the achievement of country,
individual investor, and company level commitments to
net zero. Furthermore, on average, in the 200 scenarios assessed by the IPCC (Intergovernmental Panel on
Climate Change), which are considered Paris-aligned,
the power sector decarbonizes a decade ahead of
when global net zero is reached.
Unprecedented levels of coordination, investment
and planning are needed now to make a zero emissions power and utilities sector happen. Research
suggests 70-92% of the emissions reductions will
have to take place over the next 15 years3. This level
of ambition in decarbonisation and electrification
requires increased energy efficiency, grid and distribution flexibility, energy storage and low carbon heat
solutions to scale along with a larger renewable generation among other things. Among other targets for
the power sector, International Energy Agency's (IEA’s)
World Energy Outlook 2020 (WEO 2020) suggests a
completely unprecedented level of investment of over
US$ 2.2 trillion in the power sector annually by 2030
to achieve net zero emissions by 2050, more than
twice the level achieved in the best year of oil and gas
upstream investment (Figure 1).

Figure 1: Average annual investments in power sector by
IEA 2030 scenario (US$ billion)
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According to the New Climate Institute1, as of October
2020, 826 cities, 103 regions, and 1,565 companies
across all continents have set net zero emission targets.
These targets represent over 880 million residents,
24.9 million employees, and 10 Gt of GHGs. Overall,
a large proportion of the global economy is already
committed to reaching net zero and this proportion is
expected to grow.
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Note: Battery investments in NZE2050 has been estimated based on IEA
WEO 2020 available data.
Source: IEA WEO 2020.

Investors and companies have a critical role to play
to get the power sector on track to deliver net zero.
Power markets are regionally nuanced and will require
some policy support to fully decarbonise. Nevertheless, it is actors in the private market (investors and
companies) that can push for these policy changes.
Above all, accelerating the decarbonisation of power
requires capital. Investors and companies will need
to gear up to invest US$ 2.2 trillion annually by 2030
if net zero emissions by 2050 is to be achieved. This
increase needs to happen rapidly, but the mechanisms
needed to deliver it are not clear today. Options include
building a market for transition bonds, withdrawing coal
finance, establishing consortia to develop key technologies or unifying companies and investors around the
same policy recommendations.
This paper aims to form the basis for the development of a shared global action plan for investors and
companies to deliver a transition to a zero-emission
power sector globally. The action plan is focused on
accelerating innovation, investment, deployment of
the key technologies, and phasing out the policy and
infrastructure that locks-in carbon in the energy system.
It will review the current status of the sector and the key
trends before setting out a list of suggested actions for
discussion. This document is one of the foundational
inputs into the development and implementation of a
joint action plan that companies and investors working
through Climate Action 100+4 will carry forward.
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2. The power sector today – how the sector is
structured and how it is changing

a. Market structure – different
regulatory environments shape
the sector
The power sector today comprises companies involved
in the generation, transmission and distribution of electricity and heat. These companies operate in different
and strongly regulated environments. While some of
these companies were originally state-owned given the
high capital investments of conventional centralised
plants, the liberalization of the power markets in most
advanced economies, and the emergence of renewables are rapidly changing the market landscape. A
significant part of the sector remains however controlled or partly controlled by governments.
Overall, the power sector has already experienced a
significant transformation in the last decade. Decarbonisation, digitisation, and policy innovation trends
have disrupted companies’ business models5. Smart
metering, renewable auctions and economy-wide
decarbonisation targets are examples of measures
driving change. Disruption has also brought increased
competition from non-traditional sector players such
as oil and gas companies or individual ‘prosumers6’
in the generation-side, and technology companies in
the demand and energy services side. In Europe, utilities have seen increased M&A activity, assets swaps
and have tended to specialise their business models,
focusing either in generation, transmission, or retail.

Figure 2: Global electricity generation by source (TWh)
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This section details key traits of the sector that will
influence the design of an action plan for reaching zero
emissions. From the number of companies committed
to decarbonising to how key markets are structured,
any action to change the system will need to take
account of the current situation.

Coal
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Oil
Natural gas
Renewables

Note: Renewables include hydro, solar, wind, biofuels, tide, and other
renewables.
Source: Adapted by IIGCC from IEA WEO 2020.

Key takeaway
A sector wide action plan will need to take
account of the different types of players in
the market, their economics, what they are
able to contribute both in terms of energy
supply and carbon abatement, and what
types of actions might need to be prioritised
to enable them to accelerate.
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b. Generation and emissions – coal remains king
Electricity and heat production are the largest sector
emitters of GHG (Figure 3). According to the IEA, in
2019, around 38% of global emissions were attributable to electricity and heat production, followed by
24% from industry, 23% from transport, and 9% from
buildings.
The single largest source of CO2 in the power sector
remains coal, which contributes around 72% of electricity-related CO2 emissions (Figure 3) while representing
only 36% of total electricity produced. Although natural
gas is less carbon intensive than coal (Figure 4), the
share of gas in the power mix (TWh) has also been
increasing (Figure 3). This represents a growing
problem as half of the companies that grew in power
generation during the last two decades prioritised new
gas generation ahead of other assets. Furthermore,
60% of the utilities that grew renewable generation
had not ceased concurrently expanding their fossil-fuel
portfolios7. Only a small share of the utilities, mainly in
Europe, were prioritising renewable energy while at
the same time reducing their coal and gas capacities.
Figure 3: CO2 emissions by sector and electricity source
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Figure 4: CO2 intensity in power generation by source
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The sector has however improved the carbon intensity
of power generation while meeting increased electricity
demand. The global average carbon intensity of electricity generated in 2019 was 530 grams of CO2/kWh
– 12% lower than in 2000 (Figure 4). This reduction in
carbon intensity can be partly attributed to renewables
generation. Nonetheless, the most considerable contributions to emissions reductions have been brought by
gains in the efficiency of energy end-use. IEA estimates
that energy demand in major economies would be 19%
higher without these efficiency gains.
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Key takeaway
A complete phased out of coal in the power
sector today would eliminate around 9,9Gt
CO2, representing ~72% of the power sector
emissions or ~27% of the world’s CO 2
emissions. Consequently, an increasing
focus on renewables must be dovetailed
with an even stronger focus on coal phase
out in key geographies.
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c. Company commitment – a small vanguard is driving the decarbonisation
of power
In terms of company commitments, 47% of over 400
utilities assessed by MSCI ESG research team have
decarbonisation targets (as of May 2020). Only a
smaller portion of these are aligned to a well below
2°C carbon budget. However, according to MSCI’s
estimations, even if all current company commitments
were met, the power and utilities sector's emissions
would be 2.5 higher in 2030 than the emission level
required for a 2°C-aligned world. Science Based Target
Initiatives (SBTi) and Transition Pathway Initiative (TPI)
have also assessed the alignment of electric utility
companies with climate goals and climate change
mitigation. Although SBTi’s and TPI’s assessments
highlight regional variation, Figure 5 shows overall
how European and North American utility companies
are among the most committed companies to climate
change. mitigation. However, their alignment with the
most ambitious mitigation scenarios greatly varies.

Key takeaway
For an action plan to be successful the
number of companies within the sector
committed to contributing to achievement
of net zero emissions needs to increase,
particularly in emerging markets.

Figure 5: Number of power and utility companies by world
region and by climate scenario alignment
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IPCC and Paris Agreement global temperature goals.
Note 2: TPI classifies “Levels” by acceptance & preparation for climate
scenarios, being Level 1 the worst level in preparation and mitigation of
climate change and Level 4 the best. For more information:
https://www.transitionpathwayinitiative.org/methodology.
Source: SBTi. Companies taking action, 22nd October 2020 & TPI tool
on electric utilities.
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d. Changing dynamics – what can we expect in the power industry going
forward?

1. Electricity demand will grow to electrify multiple sectors and meet the needs of developing
countries. Despite energy efficiency reducing
electricity demand in developed countries, the
advent of electric vehicles, the electrification of
light industries, the increasing demand for cooling
and heating, the increasing use of domestic appliances in developing countries, and the production
of green hydrogen are expected to support a rise in
overall electricity demand by 40-60%8 by the middle
of the century. Flexibility, grid reliability, and the
increasing take-up of merchant risks are expected,
especially from regulators, as renewable technologies mature. A global action plan needs to factor
rapidly growing demand.
Figure 6: Electricity demand outlook based on IEA TP 2020
(TWh)

2. Regional electricity demand will follow very uneven
trajectories: by 2030 developing economies like
those in the Indian subcontinent, southeast Asia,
Africa, and China are expected to demand more than
two times9 the electricity demanded in 2019, while
Europe’s and North America’s demand will grow at a
slower but also considerable pace. In these diverse
regional contexts, it will be up to investors, companies, and governments to fund the right projects
and upstream supply chains in order to deliver clean
electricity, especially in those regions with weak or
no climatic regulatory preferences. A global action
plan will need to map out how progress in regions
like Europe, where there is stronger commitment
to net zero, can support markets like India and
those across Southeast Asia.
Figure 7: Electricity demand by region in IEA WEO 2020
STEPS scenario
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While the previous sections identified the current state
of the power and utilities sector, the section below
sets out the ongoing market, regional, and technology
trends that will shape the future of the sector. These
trends need to be considered by investors, companies
and policy makers to undertake a coordinated action
plan to decarbonise the sector.
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3. New renewables generation capacity is increasing,
just not quickly enough: as the regulatory costs
of fossil-generated electricity become untenable,
utility companies will need to integrate considerable amounts of intermittent renewable electricity
in the power grid to reach the goals of the Paris
Agreement. This means at least 3 times more wind
installed capacity (1,850 GW) and 5 times more
solar PV capacity (3,125 GW) by 2030 according to
the IEA’s Net Zero Emissions by 2050 (NZE2050)
scenario. A global action plan needs to identify
where progress is sufficient and where additional
efforts should be directed to level up the adoption
of renewables.
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3. What needs to happen?
In the more than 200 scenarios assessed by the
IPCC, which are considered Paris-aligned10, the power
sector's electricity supply rapidly decarbonizes. On
average, most scenarios show how the power sector
decarbonizes ten years ahead of the year targeted for
global cross-sector net-zero emissions. To limit global
temperature to 2°C in any of the scenarios explored by
IPCC, the power sector will effectively need to become
the “new” energy sector in terms of size and ubiquity
of supply for new industries and developing regions.
This will require increasing capacity of renewables, batteries, hydrogen, biofuels, and CCS/CCUS depending
on governmental and corporate ambitions. Through
the combination of these clean technologies, CO2
emissions in the power sector may need to decrease
by around -43% by 2030 to align with the 2°C goal
of Paris Agreement (according to IEA’s Sustainable
Development Scenario (SDS11)) and by -61% by 2030
to limit temperature increase to 1.5°C (according to IEA’s
NZE2050 scenario).
Figure 8: CO2 emissions reductions targets in the power
sector by IEA scenario by 2030
Emissions in the power sector by IEA scenario (Gt CO2)
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“CO2 emissions from the power sector decline
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and 2030. Worldwide annual solar PV additions
in the NZE2050 expand from 110 GW in 2019
to nearly 500 GW in 2030, while virtually no
subcritical and supercritical coal plants without
CCUS are still operating in 2030. The share of
renewables in global electricity supply rises from
27% in 2019 to 60% in 2030 in the NZE2050, and
nuclear power generates just over 10%, while
the share provided by coal plants without CCUS
falls sharply from 37% in 2019 to 6% in 2030.
Power sector investment nearly triples from
US$
760 billion in 2019 to US$ 2,200 billion in
Emissions change by IEA scenario relative to 2019 (% Gt CO )
2030, with more than one-third spent to expand,2
100%
modernise and digitalise electricity networks.”
WEO 2020
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There is some uncertainty however regarding the
levers required to decarbonise the sector and their
prioritisation. The UN Environment Programme
Emissions Gap Report 201912 begins to quantify the
most effective levers that could annually reduce
global emissions: scaling of renewables in the
power sector (8.1 Gt CO2) and coal phase-out (4 Gt
CO2). The IEA WEO succinctly states the scale of
the challenge ahead to achieve net zero by 2050:
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To begin to map the decarbonisation levers, we segmented the industry into four principal segments and 11
sub-areas as set out in the diagram below. We identified the actions that may need to take place in all these
activities to deliver a zero emissions sector.
Figure 9: Actions required in the power and utilities sector by value chain segment

Supply chain
Procurement
(materials):
silicon, rare
earths, copper,
battery materials
+ recycling

Manufacturing
capacity:
renewables, CCS,
electrolysers &
storage

Generation
Rapid retirement
of coal and gas
assets
Accelerated
electrification
with renewables
Scaling of
hydrogen* &
bioenergy
CCUS

Transmission &
distribution

Grid and Network
robustness

Scaling of
storage,
flexibility, &
hydrogen
infrastructure

Demand

Energy efficiency

Electrification of
transport, heat,
light & industries

DSR**

Note 1*: Decarbonisation of industrial sectors is excluded as dealt with through other IIGCC sector work plans.
Note 2**: Demand-side response (DSR) is an enabler that should be considered across generation, transmission and distribution, and demand.
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4. Accelerating the transition – how can investors
and companies lead the transformation of the
power sector?
To accelerate progress in the eight areas set out above, we have identified a range of key actions for different
actors. The purpose of this section of the paper is to outline our assessment of the priority actions for the sector
for discussion with actors in the sector globally.

Overview of priority actions that would enable the transformation of the power
sector

1. Supply chain

Value chain
segment

Enabler

Description and context

Key milestones to
happen

Recommended actions

1a. Procurement

The green and digital
energy transition will
require13 a combination
of different raw and
processed materials.

The mining industry
will require the
right mid and longterm price signals
to increase mine
capacity in the
required timeframe.

Investors: invest through
the entire materials
supply chain to ensure
coordinated growth, and
focus on ESG compliance
(including in fossil fuels e.g.
methane leakage).

Companies
transforming the
unprocessed metal
ores into industrygrade metals
and chemicals
intermediates will
need to expand
consequently.

Companies*: engage with
the upstream supply chain
to provide future demand
signals (JV, strategic
investments, equity
stake, long-term offtake
agreements).

Copper will be
increasingly required
in the power grid.
High grade silicon
supply will also need
to grow to meet solar
PV production. The
supply of other critical
materials like rare earths
(electric motors and wind
turbines’ generators) and
battery materials (e.g.
lithium) are expected to
increase considerably.
However, new mining
projects to extract these
materials can take
5-10 years14 to reach
production.
1b. Manufacturing
capacity

According to IEA’s WEO
2020 there are 160
GW of global solar PV
manufacturing capacity
available. However,
global annual solar PV
deployment will require
up to 500 GW by 2030
in the NZE2050 scenario.
Similarly, Lithium-ion
battery demand is
expected to grow
from 200 GWh in 2019
to ~2,00015 GWh by
2030 mainly driven by
electric vehicle demand
and a smaller capacity
dedicated to ESS.

Manufacturing
capacity of
renewables (PV and
wind generation
infrastructure
products) and
Energy Storage
Systems (ESS)
needs to increase
3-10 times to
approach net zero
by 2050 scenarios
during the next
decade.

Policymakers: assist
companies to secure raw
materials supply through
joint strategies to finance
and permit these projects
(e.g. European Battery
Alliance).

Investors: invest in
renewables components
companies and promote
dialogue between
project developers, utility
companies and their
upstream suppliers.
Companies: forward
looking energy mix plans,
long-term purchasing
contracts providing
certainty to scale-up of
manufacturing.
Policymakers: support
growth through investment
in innovation and scale up.
Create hubs for renewable
energy supply chains.
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2. Generation

Value chain
segment

Enabler

Description and context

Key milestones to
happen

Recommended actions

2a. Rapid
retirement of
coal and gas
assets

The largest CO2 source
in the power sector in
2019 was coal (72%
of electricity-related
CO2) despite having
the highest lifecycle
emissions intensity16 of
all fuels used in power
generation.

All existing fossilfuel related power
infrastructure
needs to be retired,
renovated or
repurposed with
CCS/CCUS.

Investors: engage with
companies to encourage
the retirement of coal
assets guided by
science-based retirement
schedules like Carbon
Tracker’s. Investors should
stop the financing of coal
projects globally.

In addition, coal and
gas-fired power plants
have a long service life
(20-40 years17), with
new plants possibly
locking emissions until
2040-2060.
As a result, in IEA's
Energy Technology
Perspectives18, 55% of
cumulative emissions
in the power sector
come from existing
infrastructure, of which
around 80% is expected
to come from existing
coal plants.
2b. Rapid
addition of
established
renewables
capacity

Wind and solar only
represented 8% of global
electricity generation
in 2019 despite being
the cheapest19 and
most scalable source of
electricity to reach net
zero.
Furthermore, additional
wind and solar PV
capacity sit at the heart
of the net zero scenarios
from IEA and IPCC, as
these technologies
are also key enablers
of cross-sector
decarbonisation.

Carbon tracker
retirement
schedules estimates
that one coal unit
needs to retire
every day until
2040 to meet
the temperature
goals of the Paris
Agreement.

Power companies: retire
coal-fired plans, stop
the development of
new capacity, repurpose
existing plants with CCS/
CCUS, and engage
with policymakers and
investors to access the
correct incentives.
Policymakers: establish
clear retirement schedules,
impose bans on new
coal plans, and provide
the adequate financial
incentives for their early
retirement.

At least 3x times
more wind installed
capacity (1,850 GW)
and 5x times more
solar PV capacity
(3,125 GW) will be
required globally
by 2030 to reach
the goals of the
Paris Agreement (as
represented by IEA’s
SDS scenario).
This additional
renewables capacity
would translate into
annual investments
of US$ 570-1,100
billion by 2030.

Investors: engage with
utility companies to
accelerate renewables
deployment especially in
regions with no net zero
commitments or weak
emissions regulations.
Provide long-term patient
capital in infrastructure
investments. Also scope
for securitisation to bundle
assets for institutional
investors.
Companies: establish and
commit to net zero targets
and grow renewables
capacity pipeline across
geographies through
capex plans and energy
mix plans for the short-,
medium- and long-term.
Policymakers: establish
clear net zero targets in
the power sector and
stable supportive policies.
Establish long-term fixed
prices as a standard until
merchant risks can be
reasonably absorbed.
Create large-scale
auctions to accelerate
capacity additions.
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2. Generation

Value chain
segment

Enabler

Description and context

Key milestones to
happen

Recommended actions

2c. Scaling of
low carbon
fuels hydrogen,
bioenergy,

Most of the energy
and climate models
assessed by the IPCC
& IEA (ETP’s) explicitly
include green hydrogen,
and bioenergy with CCS/
CCUS, as key mitigation
technologies required
to support net zero
commitments.

In IEA WEO 2020
SDS scenario,
50 Mtoe of lowcarbon hydrogen is
produced globally
in 2030, rising to
470 Mtoe in 2050
mostly
produced through
low-carbon
electricity and
CCUS-equipped
natural gas
reformers.

Investors: cross sector
public investments will be
required on electrolysers,
hydrogen distribution
networks, and sustainable
procurement of bioenergy
feedstock. In parallel,
VC investments in early
stage companies will be
required to further develop
these technologies and
their business models.
Assessment of the
impacts of bioenergy and
production scale-up will be
also required.

Green hydrogen is
expected to be a crosscutting product used
as energy storage,
feedstock for the
chemicals sector, and
as a fuel for hard-toabate sectors where
electrification is difficult
to achieve.
However, every single
of these technologies
remain far from a
commercial phase either
due to elevated costs
or technology scalability
challenges.

2d. CCS/CCUS

Most of the energy and
climate models assessed
by the IPCC & IEA (ETP’s)
also mention the need
for bioenergy with CCS/
CCUS, and natural gas
peaking plants with CCS/
CCUS as key mitigation
technologies required
to support net zero
commitments.

As a result, green
hydrogen would
imply an electricity
demand of 10
TWh in the STEPS
scenario and more
than 400 TWh in
the SDS scenario by
2030 that utilities
would need to
deliver.

Companies: cross
sector collaboration will
be required to reduce
development costs, share
transition risks, and
ensure future demand.
Commitments to fit these
technologies into net-zero
targets showing how R&D /
piloting of projects will get
them there.
Policymakers: promote
an overarching hydrogen
industrial strategy to align
supply and demand in
the long term (e.g. EU
hydrogen strategy, UK
CCS strategy).

In IEA’s SDS
scenario, over 190
GW of coal-fired
capacity and almost
160 GW of gasfired capacity is
retrofitted with CCS/
CCUS.
To achieve that
level of CCS/CCUS
deployment, the
cost of capture and
storage of carbon
will need to be
somewhat aligned
with the carbon
prices of each
region.

Investors: encourage
utility companies to install
pilot CCS/CCUS plants in
existing fossil-powered
plants.
Companies: cross
sector collaboration will
be required to reduce
development costs, share
transition risks, and ensure
future demand.
Policymakers: set more
stringent emissions targets
that could push carbon
prices to levels that would
make CCS/CCUS plants
cost competitive in the
power sector.
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3. Transmission & distribution

Value chain
segment

Enabler

Description and context

Key milestones to
happen (Outline)

Recommended actions

3a. Grid and
Network
robustness

As stated by IEA, modern
societies are becoming
ever more reliant on
electricity, but weak
grids could prove to be
their “Achilles heel”.

In IEA’s most
conservative
scenario
(STEPS), 2M km
of transmission
and 16M km of
distribution lines will
need to be added
by 2030, around
80% more than was
added in the last ten
years.

Investors: engage with
power & utility companies,
electricity distribution
networks, and regulators
to support a balanced
penetration of renewables
in the grid.

Increasing20 electricity
demand (38-60% more
electricity demand by
2050 vs. 2019), and the
integration of new wind
and solar generation,
depends on adequate
investment in all parts
of the system, including
electricity networks.

3b. Flexibility
and energy
storage

Flexibility is the
cornerstone of electricity
security in modern
power systems.
ESS like batteries or
mechanical storage, and
demand-side response
(DSR) measures to
reduce curtailments of
renewables are vital to
ensure a flexible power
grid.
Increasing shares of
variable renewables
and changing demand
patterns reflecting
transport and industrial
electrification will
increase flexibility needs
in the power system.

Annual investments
in grid infrastructure
will require around
US$ 400-800 billion
annually by 2030
in IEA’s SDS and
NZE2050 scenarios
respectively.
Conventional power
plants are expected
to continue to
provide the bulk of
flexibility in most
systems, with gas
plants with CCS/
CCUS and lithiumion batteries being
used for peak
demand.
To manage
intermittency
and improve grid
reliability IEA WEO
2020 estimates
that utility-scale
storage deployment
will need to range
from US$ 21-180
billion per year by
2030 to meet Paris
Agreement goals.

Companies: partner
with distribution network
operators (DNO) to share
costs and ensure balanced
investments across
generation, transmission,
and distribution networks.
Policymakers: design
policies incentivising
investment “ahead of
need” in connections.

Investors: engage with
energy-intensive industries
and utilities to participate
in demand-flexibility
mechanisms. Invest in
innovative energy storage
systems, and particularly in
long-duration storage.
Companies: utility
companies should engage
with large customers and
provide incentives to shift
demand. Make battery
systems a standard in
new installations and
implement trials with
innovative storage
technologies (flow
batteries, thermal batteries,
hydrogen).
Policymakers: regulations
should reflect the value
of the flexibility services
provided. Avoiding doublecharging and providing
incentives to demandside response is highly
recommended.
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4. Demand

Value chain
segment

Enabler

Description and context

Key milestones to
happen (Outline)

Actions required

4a. Energy
efficiency

Already in 2019, IEA
estimates that energy
demand in major
economies would be 19%
higher without efficiency
gains. Furthermore,
to achieve net zero
emissions by 2050 IEA’s
SDS scenario positions
energy efficiency as a
key enabler contributing
to an additional 25% of
the cumulative emissions
savings relative to other
more conservative
scenarios like STEPS.

As stated by IEA’s
WEO 2020 report,
energy savings
around 1,7003,400 TWh need
to happen by 2030
across multiple
sectors to align with
the Paris Agreement
goals.

Investors: prioritise
investments in utility
companies with energy
efficiency targets. Similarly,
real estate investments
should also weigh the
energy efficiency of the
buildings/projects.

However, improvements
in energy efficiency is
an area in which crosssectoral collaboration is
needed. While utilities
will have their role to
play through smart
grid infrastructure,
energy efficiency will
also be driven by new
standards for consumer
appliances, construction
standards, insulation and
retrofitting of buildings,
new air conditioners,
and advanced industrial
motor systems.
4b. Electrification
of transport, heat,
light & industries

IEA’S WEO 2020 STEPS
scenario estimates that
the electrification of
transport, heating and
cooling, the increased
use of appliances in
developing countries,
and the electrification
of light and heavy
industries’ thermal
processes could add a
minimum of 4,000TWh
of electricity demand by
2030 (~17% of the total
electricity consumption
in 2019).

Major industries
like white goods,
consumer
electronics, light and
heavy industries,
and builders need
to raise the energy
efficiency standards
of their products.

Companies: utility
companies should create
alternative business
models and services able
to capture the global
push for energy efficiency.
Educational programmes
on energy efficiency
to retail and corporate
customers should be
implemented.
Policymakers: establish
mandatory energy
efficiency standards for
new buildings and across
the spectrum of consumer
and household devices
using electricity. Create
market incentives for
consumers to shift demand
(E.g. EU legislation
renovation strategies).

Utility companies
need to plan
future capacity
and grid design
in anticipation of
electric vehicles and
industrial demand.

Investors: engage with
automakers and industrial
players to prepare clear
technology roadmaps
in which electrification
is at the heart of their
decarbonisation strategies
when technologically
possible.
Companies: engage with
automakers and light
and heavy industries to
plan future electricity
demand through vertical
integrations, joint ventures
and alliances.
Policymakers: encourage
mass deployment of EV
charging infrastructure and
incentivise light industries
to electrify through clear
emissions goals.
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Overview of the key barriers to progress on the transformation of the power sector

1

2

Different stages of economic development
and different regional policies could threaten
power sector investment
The power market in the next 30 years is geared
towards net-zero or very low emissions. While
this vision is relatively clear globally, divergent
stages of economic development, and often inefficient21 and unclear regional policies regarding
revenue supported mechanisms and supply-side
GHG reduction incentives (e.g. Emissions Trading
System, net-zero targets, fossil fuels subsidies)
could jeopardise investors’ and companies’ incentives to accelerate the change across different
regions. According to IEA, over 95% of recent
power sector investment has been linked to
regulations and long-term contracts, and almost
all utility-scale solar PV projects deployed over
the last five years have emerged under models
where the majority, if not all, of project revenues
are defined upfront in long-term contracts (10-20
years). As a result, progressive and stable regulatory frameworks are fundamental to accelerate
investments in the sector. Funding for transition
plans and costs derived from contractual obligations should also be provided for coal-invested
companies willing to shift to cleaner alternatives.

3

4

Technology cost, scalability, and industrial
suitability
As with every technological revolution, diminishing
costs will be the key supply and demand enabler.
Renewable power generation technologies like
wind and solar have already demonstrated their
scalability, with some solar PV and offshore wind
projects reaching well in excess of 1GW. However,
green hydrogen (production and storage), electrochemical battery storage, CCS/CCSU, and even
tidal power still need to show their potential in
terms of cost and scale. As an example, employing a full CCS system for electricity generation
in a fossil-fired power plant would add22 today
0.9-3.2 US$ct per kWh. In parallel, an estimation
of future hydrogen, bioenergy, and CCS demand
is also needed across several sectors. According
to recent academic research23 cited by BNEF24,
some 78% of heat demand could be met electrically using technologies already in existence, and
almost 99% when including technologies under
development, throwing into question hydrogen
demand at least in industrial thermal processes.
In this context, investors, governments, and utility
companies should promote feasibility studies that
can assess the potential of CCS/CCUS, hydrogen,
and batteries in every sector both in potential
revenue (demand) and CO2 abatement.

5

Manufacturing capacity
Any power decarbonisation ambition could be
halted by bottlenecks in the production capacity
of key technologies and their upstream supply
chains. According to IEA’s WEO 2020 there is
currently around 160 GW of solar PV manufacturing capacity available. However, global solar
PV deployment in the NZE2050 scenario (netzero scenario by 2050) passes 300 GW in the
mid-2020s and approaches 500 GW in 2030. In
parallel, global battery manufacturing capacity
would need to double every one to two years. In
this context, production capacity of solar panels,
wind turbines, or batteries should be weighted
as well as the raw materials required to produce
them (e.g. steel, copper, rare earths, lithium, nickel).
Social, geopolitical, and corporate implications
of the energy transition
The implications of the clean energy transition go
beyond emissions, economic value, or industrial
transformation. A net zero emissions scenario,
either in the power or in any other economic
sector, would render entire economies dependent on fossil-fuels extraction obsolete, industries
unable to complete a timely transformation, and
the millions of workers involved in the different
parts of the existing value chains. Overall, the
energy transformation could alter the global distribution of power25, the relations between states,
the risk of conflict, and the social, economic, and
environmental drivers of geopolitical instability. To
manage these risks, investors and policy makers
in key regions should align expectations, asking
utilities to develop “just transition strategies” that
addresses or at least mitigate the socioeconomic
impacts of their net zero transformation on legacy
industries and newly established supply chains.
Limited capital, nascent technologies, “mega”
projects, and capital access of developing
countries
Despite the increased focus on ESG investment,
particularly in Europe and other western countries,
there is still risk of a lack of capital to execute
certain large-scale infrastructure projects. The
scale of investments required, particularly in
“mega projects” focused in specific technologies
like hydrogen, and more generally the investments
required in clean energy projects in the developing world will require governments to provide the
adequate risk/return frameworks to incentivise
private capitals to flow into these projects. In parallel, nascent clean technologies and their related
business models will require significant venture
capital investments despite their risk profile and
long-term investment horizon (e.g. some types of
CSS, solid-state batteries, flow batteries).
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