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FOSTERING EFFECTIVE 
ENERGY TRANSITION 

2022

Published by: ��  World Economic Forum (WEF)

About: �� It has called for an urgent action by both private and public sectors to ensure a resilient energy 
transition to address the challenges to environmental sustainability, energy security and energy justice and 
affordability.

Aim: �� The report notes that more countries need to make binding climate commitments, create long-
term visions for domestic and regional energy systems, attract private sector investors for decarburization 
projects and help consumers and the workforce adjust.

The energy transition 
under pressure

1

The challenge is compounded by risks 
to energy security, sustainability and 
affordable access.

Key 
highlights Linked to the energy triangle’s 

three dimensions, high energy 
prices, the risk of energy 
supply shortages and climate 
emergencies jeopardize the 
energy transition

Energy mix and import 
diversification can bring 
countries greater energy 
security, affordability and 
sustainability

The extreme volatility in 
energy markets raises 
concerns about energy 
security, energy affordability 
and the energy transition

Now is the time to strengthen 
commitments to clean 
energy investments and 
anchor more efficient energy 
consumption habits in society

Energy systems’ resilience 
to supply and environmental 
shocks is essential to 
maintain energy affordability 
for economic growth and 
ensure a just transition

The energy transition 
must be made robust with 
adequate enablers and 
support mechanisms to 
maintain the momentum 
despite the challenges
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Current Scenario: 

The COVID-19 pandemic, the war in Ukraine and collateral turmoil in the energy markets make clear the ��

need for the global energy transition to simultaneously address the imperatives of economic development 

and growth, energy security and access, and environmental sustainability. 

Imbalances will continue to impede efforts to reach the pace required to limit warming to 1.5°C.��

As of 2019, 759 million people do not have access to electricity and over 2.6 billion people do not have ��

access to clean cooking fuels.

The rate of progress reveals that the world is not on track to achieve the targets for universal access, and ��

the impact is more acute for the most vulnerable countries that were already lagging.

Industries generate more than 30% of 
anthropogenic emissions124 – no net-zero 
economy is possible without them. Yet, 
industries face considerable challenges to 
decarbonize, such as the lack of competitive 
low-emission technology, the limited 
development of enabling infrastructure or the 
scarce availability of capital to transform. Going 
forward, “clean demand” signals could be a 
turning point to accelerate “clean supply”.

Industries are the backbone of the global economy, 
providing the energy and materials needed to 
sustain and grow modern society. Emissions 
from fuel combustion and processes in industries 
contribute to more than 30% of global GHG 
emissions125 (out of a global total of 51 GT of 
CO2 equivalent126); hence, the transformation of 
industries is critical to a net-zero world.

While encouraging progress has been made in the 
past decade to decarbonize power generation (the 
renewables share in global electricity generation 

rose from 20% to 29% between 2010 and 2020127), 
many industries are still defining their pathways to a 
low-carbon future. Particularly, five heavy industries 
– cement and concrete, iron and steel, oil and 
gas, chemicals, and coal mining – which together 
represent 80% of all industrial emissions (Figure 10), 

need to make a major shift by 2030 to keep the 
net-zero 2050 objective within reach.128

Population and economic growth will likely continue 
to fuel demand for industrial products beyond 
2050, and so will the energy transition itself. For 
instance, aluminium, steel and many minerals129 are 
key elements in the making of solar panels, wind 
turbines, power grids and electric vehicles. Steel 
demand is projected to rise by 30%,130 cement and 
ammonia by 40%131,132 and aluminium by 80%133 in 
the coming three decades (Figure 11). In addition, 
all but the most aggressive decarbonization 
scenarios forecast that oil and gas could continue 
to play a significant, though diminished, role in the 
energy mix through 2050 and beyond.134

No net zero by 2050 without industries2.1

 Industries are the 
backbone of the 
global economy; 
their transformation 
is critical to a net-
zero world.

Emissions by sector vs global emissions (51 GTCO2e)F I G U R E  1 0

5 heavy industries
represent 80% of 
industrial emissions

Electricity (27%)

Agriculture 
(19%)

Transportation
(16%)

Buildings
(7%)

Oil and gas 

Steel 

Chemicals

Coal mining

Other industries (6%)

Cement6%

6%

6%

5%

2%

Notes: Oil and gas also includes refining; Steel includes iron; Cement includes concrete.

Source: Breakthrough Energy, Sectoral Analysis, “Emissions breakdown for Manufacturing, by subsector”
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Major Highlights of the Report:

Energy supply shocks are expected to accompany the energy transition journey, with significant pass-��

through effects on economic growth and the cost of living.

The risks of high energy prices, inflationary pressure and economic headwinds are expected to flank the ��

energy transition process, and increased volatility is likely to be a recurring phenomenon.

Emissions from fuel combustion and processes in industries contribute to more than 30% of global GHG ��

emissions (out of a global total of 51 GT of CO2 equivalent); hence, the transformation of industries is critical 

to a net-zero world.
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The COVID-19 pandemic, the war in Ukraine and 
collateral turmoil in the energy markets make 
clear the need for the global energy transition 
to simultaneously address the imperatives of 
economic development and growth, energy 
security and access, and environmental 
sustainability. Imbalances will continue to 
impede efforts to reach the pace required to 
limit warming to 1.5°C.

The global energy transition, pivotal to climate 
change mitigation efforts, is well under way. Over 
the past decade, the world has made progress 
during nine of the 10 years, as measured by 
the Energy Transition Index (ETI). However, the 
narrative’s urgency continues to increase. The 
2021 United Nations Climate Change Conference 
(COP26) warned the world that “we have kept 
1.5 degrees alive, but its pulse is weak”,8 amid 
endeavours to turn this decade into one of 
accelerated climate action and support. The 
early 2020s have seen a series of systemic 
shocks that affect the energy system and merit 
careful examination to support the development 
of robust energy transition roadmaps. Following 
the unprecedented pandemic-induced energy 
demand reduction in 2020, the consumption of 
energy rebounded strongly in 2021. This rebound 
resulted in substantial imbalances in energy 
markets, triggering soaring energy prices as well 
as significant growth in greenhouse gas (GHG) 
emissions. The situation was further compounded 
by Russia’s invasion of Ukraine. These events 

constitute a perfect storm, creating headwinds on 
all three imperatives of the energy triangle. High 
energy prices pose risks to economic growth9 and 
have raised the cost of living. Progress on energy 
access has stalled and countries face imminent 
energy security risks.10 The consumption of fossil 
fuels has also increased substantially, driving 
emissions up to their highest levels in history.11 The 
current context highlights some of the trade-offs 
inherent in the energy transition, which are further 
complicated by the energy sector’s structure, socio-
economic role and geopolitical significance.

The same ETI framework published annually for the 
last 10 years is used to structure the analysis in this 
special edition. The framework (Figure 1) strives to 
assess the performance of energy systems across 
three fundamental imperatives: the ability to support 
economic development and growth, energy security 
and access, and environmental sustainability. 
Balanced progress for a country’s energy transition 
means advancing along all three dimensions of the 
energy triangle.

Given the interconnectedness of the energy 
system across the modern economic and social 
fabric, the drivers and impacts of the energy 
transition are not restricted to the traditional 
boundaries of the energy system. Rather, a broad 
set of social, political, regulatory, macroeconomic 
and infrastructure-driven parameters enhance a 
country’s transition readiness (Figure 1), enabling 
an effective energy transition.

The Energy Transition Index frameworkF I G U R E  1

Energy 
triangle

System performance imperatives Transition readiness: Enabling dimensions

Security 
and access

Environmental 
sustainability Capital 

and investment

Infrastructure and
innovative business

environment

Energy system 
structure

Regulation 
and political 
commitment

Institutions and 
governance

Human capital 
and consumer
participation

Economic development 
and growth

Enabling
dimensions

Source: World Economic Forum, Fostering Effective Energy Transition: A Fact-Based Framework to Support Decision-Making, 2018

 The current 
context highlights 
trade-offs inherent 
in the energy 
transition, which 
are complicated by 
the energy sector’s 
structure, socio-
economic role 
and geopolitical 
significance.
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Energy Security:
The IEA defines energy security as the “uninterrupted availability of energy sources at an affordable ��

price”.

As measures to combat climate change accelerate, adequate and affordable access to energy will be ��

critical to the continued prioritization of environmental policies. 

In the long run, energy security means securing the energy supply needed for a country’s economic ��

development and growth. 

In a world aiming to reach net-zero emissions by mid-century, long-term energy security is closely ��

tied, if not constrained, by national sustainability ambitions.

Steps to be taken:
Steady energy affordability is essential for economic growth and social justice, and both are key to keep the ��

energy transition momentum going.

Building resilience in transitioning energy systems to mitigate the adverse effects of volatility on small and ��

medium-sized enterprises (SMEs), consumers and the most vulnerable households is key to help advance 
energy affordability and a just and socially accepted transition.

Phasing out coal requires the accelerated capacity expansion of not just proven alternatives like solar and ��

wind, but also of other low-carbon sources of energy, such as hydro, bioenergy, hydrogen-based geothermal 
technologies and infrastructure to capture and store carbon dioxide.
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Fostering an innovative business environment and human capital development can support the growth of ��

higher value added sectors, enabling necessary economic diversification.

To enable global industrial decarburization, international cooperation needs to be strengthened through ��

technological transfers and financing support to economies in need.

Collaboration with specialist NGOs and technology service companies can help heavy industry firms achieve ��

state-of-the-art emission measurement and monitoring and identify impactful actions with today’s available 
technologies.

IPCC Report:
The latest IPCC assessment indicates that average annual GHG emissions between 2010 and 2019 ��

were higher than in any previous decade.

Emission reductions in carbon dioxide from fossil fuels and industrial processes were insufficient to ��

offset the increase from rising global activity in industry, energy supply, transport, agriculture and 
buildings.

While the drop in energy demand in 2020 from COVID-19 pandemic restrictions led to reduced ��

global CO2 emissions by almost 6%, emissions sharply rebounded in 2021 above pre-pandemic 
levels to their highest level in history on account of the rapid restoration and rebound of economic 
and industrial activity levels, and energy market volatilities. 

To contain the average temperature increase to below 1.5°C, the global GHG emissions must peak ��

before 2025 and be reduced by 43% by 2030.

At the same time, methane, the second fastest growing GHG emissions behind CO2 , would also need ��

to be reduced by about a third by 2030.

Way Forward:
Energy affordability and security challenges reinforce the need to supercharge the transition by accelerating 
investments in the “new” (decarbonized) energy system and embedding more efficient energy consumption 
habits in post-pandemic societies. The strengthening of governments’ and companies’ efforts to reduce their 
reliance on fossil fuels is key, but individuals’ “civic duty” towards energy use must also intensify.
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