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F O R E WO R D

This year was supposed to have opened the Decade of Action on sustainable 
development and climate change, with the transformation of the global energy system 
at its heart. While 2020 has thus far brought tragic loss of life and sudden economic 
uncertainty, it could yet turn out to be a crucial year and a turning point in these defining 
challenges of our time. 

The first Global Renewables Outlook, released by the International Renewable Energy 
Agency (IRENA) in April 2020, showed how to transform the global energy system 
in line with the Paris Agreement, bringing immense socio-economic benefits and 
welfare gains. The advantages of renewables to weather the rising economic storm 
were already apparent. A few months on, their resilience compared to the conventional 
energy industries based on fossil fuels has become even clearer.  

Now is the time to be strategic and ambitious, and to take the decisive step towards 
the structural shift needed to fulfil the 2030 Agenda for Sustainable Development 
and keep global warming at 1.5°C degrees. The Post-COVID Recovery: An Agenda 
for Resilience, Development and Equality makes this connection clear. It points out 
how and where investments and policy measures focused on energy transitions can 
strengthen the economic recovery, bolster sustainable development, and set the 
course for a fully decarbonised system by the middle of this century. 

Government policies and investment choices can create the self-perpetuating 
momentum to enact systemic change and deliver the energy transformation. The 
word “investment” is meaningful – these are not simply costs, but investments in our 
collective future and key enablers of economic growth, social resilience and welfare.  

The agenda proposed here is achievable. The burden would not fall on public finances 
alone, particularly as technologies keep developing and costs fall further. Importantly, 
stimulus investments will result in rapid job creation. To support a sustained shift in 
local economies, industrial policies and targeted education and training programmes 
are needed to build tomorrow’s workforce and foster diverse segments of the value 
chain. 

THE POST-COVID RECOVERY
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Francesco La Camera
Director-General, IRENA

Investments to foster innovation for the energy transition will bring 
substantial local, as well as global, benefits. Technologies now exist 
with the potential to deliver a net zero energy system. By investing in 
their commercialisation, governments and businesses can create value 
and ensure sustained and long-term growth. Green hydrogen, with its 
associated production and logistical requirements, represents one of the 
major strategic opportunities in the coming years. 

As the pandemic continues, its full impact is yet to be seen. IRENA’s 
post-COVID recovery agenda does not seek to predict the future or 
speculate on how the current economic downturn will play out. Countries 
must follow their varied pathways, both in economic recovery and in 
their energy transitions.  IRENA, as the agency supporting countries 
worldwide in their transition to a sustainable energy future, reflects the 
diversity of views, priorities, abilities and needs of 180 Members and 
States in Accession. 

This report provides practical insights, options and recommendations 
for governments to consider. It can support informed policy-making as 
countries devise recovery measures specific to their circumstances. In 
suggesting how to navigate present times, it keeps a firm focus on the 
aims of inclusiveness and a just transition, while connecting short-term 
actions to medium- and long-term decarbonisation pathways. 

The COVID-19 crisis has, in some ways, provided an unexpected 
foreshadowing of the mounting climate emergency. This is the right 
moment to reassess long-standing assumptions, perceived barriers, and 
default decisions. The pandemic has shown us how quickly all we are 
accustomed to can change. But it has also shown that collectively and 
with a common purpose, we are able to act decisively. 

I hope this report helps to uphold such a vision. The world after COVID-
19 can be more resilient, prosperous, just, and capable of tackling the 
challenges ahead of us.

FOREWORD
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The energy sector, always at the centre of the global economy, plays a crucial role 
amid the coronavirus (COVID-19) crisis.  Response measures, including widespread 
lockdowns, have disrupted production and supply chains, shrunk demand for goods 
and services, depressed commodity prices and caused a massive economic contraction 
around the world. Alongside the health crisis, hundreds of millions of people have lost 
their jobs or seen their livelihoods threatened. 

Renewable energy, while suffering along with the whole global economy, has proven 
to be more resilient than other parts of the sector. With energy demand for transport 
and industrial uses plunging, fossil fuels have been hit hard. Oil prices have fallen sharply, 
raising concerns about volatility and long-term viability even as fossil fuels begin to 
show signs of recovery, at least in the short-term. Meanwhile, electricity systems with 
high shares of renewables continue to operate effectively. 

When incorporated into stimulus and recovery plans, the energy transition can 
represent a far-sighted investment. The crisis has further unveiled inadequacies of 
the current system, both in terms of reliance on fossil fuels and massive gaps in energy 
access, which in turn affect healthcare, water supply, information and communication 
technologies and other vital services. An investment package focused on the energy 
transition can help to overcome the economic slump and create much-needed jobs, 
both for the short-term and beyond.
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The International Renewable Energy Agency (IRENA), as the lead intergovernmental 
organisation for the global energy transition, supports countries in their pursuit of a 
sustainable energy future. The Global Renewables Outlook released by IRENA in April 
2020 provides a comprehensive long-term strategy, which the present report adapts 
to the current situation and the decade until 2030. Governments have a profound 
opportunity to set in motion a lasting shift in the global energy mix and allow the world 
to reap the multiple benefits of a cleaner energy system. Drawing on IRENA’s extensive 
knowledge and expertise on the technological, macroeconomic, and policy aspects of the 
energy transition, the present report offers decision-making advice at this critical time.

The moment for structural change  

Linking the short-term recovery to medium and long-term strategies is paramount 
to achieving the Sustainable Development Goals (SDGs) and the Paris Agreement on 
Climate Change. The catalogue of post-COVID recovery measures outlined here aligns 
closely with the United Nations-backed 2030 Agenda for Sustainable Development and 
represents a crucial phase in the timely reduction of CO2 emissions to avert catastrophic 
climate change. It instigates a fundamental shift in how we produce and consume 
energy, thereby delivering the long-term global energy transformation. 

Policy measures and investments for stimulus and recovery can drive a wider 
structural shift, fostering national and regional energy transition strategies as a 
decisive step in building resilient economies and societies. The energy sector must 
be viewed as an integral part of the broader economy to fully understand the impact of 
the transition, and ensure it is timely and just. SU

M
M

A
R

Y
Recovery plans rooted in the energy transition 

represent a far-sighted investment
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Figure ES.1 Energy transition investment under the Transforming Energy 
Scenario, 2021-2023

Source: Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050. 
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Energy transition investment can boost the economy over the 2021-23 recovery 
phase and create a wide range of jobs. Stimulus measures can accelerate positive 
ongoing tends. In 2019, renewables and other transition-related technologies attracted 
investments worth USD 824 billion. In the 2021-2023-recovery phase, the analysis 
conducted in this report shows that such investments should more than double to nearly 
USD 2 trillion (see ES Figure 1) and then continue to grow to an annual average of USD 
4.5 trillion in the decade to 2030. Government funds can leverage private investments 
by a factor of 3-4 and should be used strategically to nudge investment decisions and 
financing in the right direction. 

Institutional investment and green bonds will be vital, along with dedicated credit, 
investment and funding programmes. For now, the pandemic appears to have 
sharpened investor interest in sustainable assets. Institutional investors may opt to 
focus more on renewables in the recovery and beyond. By aligning their investment 
portfolios to a climate-safe future, investors can also be better prepared to anticipate 
new regulatory demand and evolving fiduciary standards.

Cumulative clean energy investments (USD2019 trillion)
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Figure ES.2    Changes in energy sector jobs resulting 
from transition-related investment, 2021-2023

Based on IRENA analysis
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Boosting GDP and employment  

Socio-economic benefits would already accrue in the first three years of recovery 
programmes, while simultaneously accelerating the energy transition.  If the required 
investment is mobilised and nimble recovery policies are put in place, the transition 
would boost GDP by 1% more, on average over three years, than current plans.

Each million dollars invested in renewables or energy flexibility would create at least 
25 jobs, while each million invested in efficiency would create about 10 jobs. With 
the added investment stimulus under IRENA’s Transforming Energy Scenario, energy 
transition-related technologies would add 5.5 million more jobs by 2023 than would be 
possible under the less ambitious Planned Energy Scenario. Renewables would account 
for 2.46 million of these additional jobs, energy efficiency for 2.91 million, and grids and 
energy system flexibility for 0.12 million. These gains far outweigh the loss of 1.07 million 
jobs in the fossil fuel and nuclear sectors (see ES Figure 2).

Transforming Energy Scenario vs. Planned Energy Scenario:
Difference in energy sector jobs (million jobs)
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The transition would achieve net job gains in all regions of the world, including 
those where fossil-fuel jobs are now concentrated. This creates meaningful options 
to switch from fossil-fuel employment and provides new opportunities for both skilled 
and unskilled workers from other industries. Such benefits hinge on leveraging and 
enhancing local industrial capacities, strengthening supply chains, putting in place 
adequate education and training programmes, and adopting suitable labour market 
policies. Forward-looking industrial policies can create green industries, in both 
developed and developing countries. 

Investments starting now can put renewable power generation on track to grow five 
times faster than current plans would indicate. Such ramping up requires substantial 
upfront spending, as well re-evaluating the cost-effectiveness of existing assets. 
To start with, retiring the least competitive 500 gigawatts (GW) of coal-fired power 
capacity and replacing it with utility-scale solar PV and onshore wind could reduce 
annual system-wide generation costs by USD 23 billion and yield a far larger stimulus, 
according to IRENA’s latest cost analysis.

What must happen in the short-term

Recovery measures over the next three years can either trigger a decisive shift 
toward resilient energy systems or ensure an enduring lock-in with unsustainable 
practices. A holistic policy approach – rooted in the climate-safe energy development, 
yet also focused on short-term imperatives – would reap multiple benefits and help set 
the stage for a just transition. 

Renewable power projects – including existing utility-scale plants and those under 
construction, distributed generation investments and renewables-ready network 
infrastructure – must be safeguarded. Alongside renewable power generation, 
measures could stimulate supply industries (e.g. battery factories), enabling 
infrastructure (smart grids, grid reinforcements, EV charging, district heating and 
cooling, hydrogen), energy efficiency and increased electrification of end uses. 

THE POST-COVID RECOVERY
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Energy investments undertaken as a short-term response to the pandemic’s 
effects can support increasingly ambitious longer-term targets for renewables 
and efficiency in all sectors, as well as reinforce enhanced climate pledges. Current 
Nationally Determined Contributions (NDCs) under the Paris Agreement – as far as 
they set renewable power targets – lag compared to already-apparent market trends. If 
renewable power continues growing at the same rates as seen in 2015-18, the cumulative 
global targets now in place for 2030 could be met as soon as 2022. Market progress and 
renewable-based recovery aims could be reflected in updated NDCs. 

Short-term measures can also drive the energy transition in end uses like heat and 
transport that account for a large share of total energy demand. The post-COVID 
stimulus package could encompass renewable-based heating and cooling systems 
combined with energy efficiency measures in buildings; electromobility based on 
renewable power sources; and transport fuels based on bioenergy or green hydrogen. 
Increased electrification of end-use infrastructure, including via electric vehicle (EV) 
charging and electrolysis for hydrogen production, is another requirement for a 
decarbonised energy system.

Investment decisions must go hand-in-hand with policies to ensure that industrial 
and other economic capabilities are aligned with recovery and transition objectives. 
Careful policy attention is needed to ramp up existing manufacturing capacity, building 
supply chains, and expanding the available pool of skilled labour in parallel with 
boosting investment.

To foster a just transition, labour and social protection policies must be tailored 
to the specific needs of each region and country. Labour-market interventions can 
include employment services (matching jobs with qualified applicants; facilitating 
on- and off-job training; and providing safety nets), along with relocation grants and 
other measures to facilitate labour mobility where necessary. Programmes could also 
support the retention of fossil-fuel workers whose skills can be reoriented for the 
energy transition. Social equity considerations, in particular gender aspects, must be 
integrated into policy and programme design, in order to fully tap societal potential and 
to ensure that no one is left behind.

To ultimately succeed, the Agenda for Resilience, Development and Equality calls 
for full adherence to the principles of sustainability and human solidarity. Economic 
stimulus plans should be consistent with the 2030 Agenda on the SDGs, the Paris 
Agreement on Climate Change, and plans for their implementation such as those 
outlined in the Addis Ababa Action Agenda on financing for development. Short-term 
and longer-term opportunities can be sequenced, aiming to cascade investment flows 
into key areas. Beyond renewables and decarbonisation, investments in the energy 
system in the wake of the COVID-19 pandemic can pave the way for equitable, inclusive 
and resilient economies.

 
The table that follows outlines:

••  Short-term measures to stimulate recovery and accelerate the energy transition

••    Measures to advance the transition through 2030 and beyond
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Criteria

 
SHORT-TERM MEASURES TO STIMULATE RECOVERY 
AND ACCELERATE THE ENERGY TRANSITION

MEASURES TO ADVANCE THE TRANSITION 
THROUGH 2030 AND BEYOND 

AMBITION ••  Adopt ambitious renewable energy targets in the next round of NDCs in 
line with energy transition plans.

••  Set and align renewable energy targets in all end uses (electricity, heating 
and cooling, transport), related infrastructure and energy efficiency.

••  Support NDC implementation via energy transition-related plans.

••  Support implementation of national energy transition-related targets.

AMBITION

PUBLIC 
INTERVENTION

••  Provide risk-mitigation instruments (e.g., guarantees) to mobilise  
private capital.

••  Shift public finance away from fossil fuels and towards energy  
transition-related investment.

••  Make energy industry bailouts conditional on meeting renewable  
energy targets.

••  Make financial support to carbon-intensive companies conditional  
on measurable climate action.

••  Implement carbon pricing to avoid distorted economic uptake as  
the pandemic recedes.

••  Mobilise public finance to trigger investment in enabling infrastructure  
for renewables (e.g., smart grids, EV charging stations).

••  Set up comprehensive, supportive and clear policy frameworks  
to attract energy transition-related investment. 

••  Create pipelines of bankable renewable energy projects.

••  Establish sustainability requirements for investors (e.g., climate-risk analysis 
and disclosure). 

••  Review investment restrictions and sustainability mandates for institutional 
investors.

••  Adopt standards for green bonds in line with global climate objectives.

••  Provide seed capital and capacity building to promote greater  
use of green bonds. 

PUBLIC  
INTERVENTION

INVESTMENT 
Power Sector

••  Safeguard renewable energy projects facing construction delays:

 -  Extend deadlines, waive penalties, and facilitate agreements  
with off-takers.

 -  Speed up authorisation and permitting procedures.

••  Maintain investments in planned projects:

 -  Reassure market players about commitments to existing plans.

 -  Assert commitments to procurement plans and communicate  
revised plans with transparency.

 -  Mitigate risks (e.g., curtailment, currency exchange) and allocate  
them more evenly between relevant parties. 

••  Scale up power transition-related investment:
 -  Fast track licensing, customised loans, long-term PPAs resulting from  

auctions for power plants. 
 -  Develop flexibility options, including grids and pumped hydro, through 

centralised planning, fast tracked licensing, and customised loans. 
 -  Introduce financial incentives for smart meters, batteries and other storage 

technologies. 
 -  Redesign the power market to provide stable long-term signals to renewable 

power generators while rewarding short-term flexibility.
 -  Enhance cross-border electricity trading.
 -  Expand R&D and provide subsidies and grants for emerging renewable 

electricity technologies.

INVESTMENT 
Power Sector

INVESTMENT 
Heating and 
Cooling

••  Trigger transition-related heating and cooling investment: 

 -  Adopt ambitious targets and mandates in buildings and industry,  
together with financial and fiscal incentives to support the uptake of 
renewable/efficient solutions (e.g., heat pumps).

 -  Tie stimulus packages to decarbonisation requirements  
(e.g., building codes for new construction and renovation).

••  Scale up transition-related heating and cooling investment:

 -  Introduce renewable energy quotas and mandates for centralised heat (e.g., in 
district heating and cooling and green gas) and decentralised solutions (e.g., 
heat pumps) through, for example, building codes.

 -  Provide financial incentives (e.g., grants or tax credits) to subsidise the higher 
capital costs of renewable heat options in buildings and industry.

 -  Invest in innovation, R&D and demonstration projects to support less mature 
technologies (e.g., green hydrogen). 

INVESTMENT 
Heating and 

Cooling

Table E.1   Short- and medium-term energy transition measures
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Criteria

 
SHORT-TERM MEASURES TO STIMULATE RECOVERY 
AND ACCELERATE THE ENERGY TRANSITION

MEASURES TO ADVANCE THE TRANSITION 
THROUGH 2030 AND BEYOND 

AMBITION ••  Adopt ambitious renewable energy targets in the next round of NDCs in 
line with energy transition plans.

••  Set and align renewable energy targets in all end uses (electricity, heating 
and cooling, transport), related infrastructure and energy efficiency.

••  Support NDC implementation via energy transition-related plans.

••  Support implementation of national energy transition-related targets.

AMBITION

PUBLIC 
INTERVENTION

••  Provide risk-mitigation instruments (e.g., guarantees) to mobilise  
private capital.

••  Shift public finance away from fossil fuels and towards energy  
transition-related investment.

••  Make energy industry bailouts conditional on meeting renewable  
energy targets.

••  Make financial support to carbon-intensive companies conditional  
on measurable climate action.

••  Implement carbon pricing to avoid distorted economic uptake as  
the pandemic recedes.

••  Mobilise public finance to trigger investment in enabling infrastructure  
for renewables (e.g., smart grids, EV charging stations).

••  Set up comprehensive, supportive and clear policy frameworks  
to attract energy transition-related investment. 

••  Create pipelines of bankable renewable energy projects.

••  Establish sustainability requirements for investors (e.g., climate-risk analysis 
and disclosure). 

••  Review investment restrictions and sustainability mandates for institutional 
investors.

••  Adopt standards for green bonds in line with global climate objectives.

••  Provide seed capital and capacity building to promote greater  
use of green bonds. 

PUBLIC  
INTERVENTION

INVESTMENT 
Power Sector

••  Safeguard renewable energy projects facing construction delays:

 -  Extend deadlines, waive penalties, and facilitate agreements  
with off-takers.

 -  Speed up authorisation and permitting procedures.

••  Maintain investments in planned projects:

 -  Reassure market players about commitments to existing plans.

 -  Assert commitments to procurement plans and communicate  
revised plans with transparency.

 -  Mitigate risks (e.g., curtailment, currency exchange) and allocate  
them more evenly between relevant parties. 

••  Scale up power transition-related investment:
 -  Fast track licensing, customised loans, long-term PPAs resulting from  

auctions for power plants. 
 -  Develop flexibility options, including grids and pumped hydro, through 

centralised planning, fast tracked licensing, and customised loans. 
 -  Introduce financial incentives for smart meters, batteries and other storage 

technologies. 
 -  Redesign the power market to provide stable long-term signals to renewable 

power generators while rewarding short-term flexibility.
 -  Enhance cross-border electricity trading.
 -  Expand R&D and provide subsidies and grants for emerging renewable 

electricity technologies.

INVESTMENT 
Power Sector

INVESTMENT 
Heating and 
Cooling

••  Trigger transition-related heating and cooling investment: 

 -  Adopt ambitious targets and mandates in buildings and industry,  
together with financial and fiscal incentives to support the uptake of 
renewable/efficient solutions (e.g., heat pumps).

 -  Tie stimulus packages to decarbonisation requirements  
(e.g., building codes for new construction and renovation).

••  Scale up transition-related heating and cooling investment:

 -  Introduce renewable energy quotas and mandates for centralised heat (e.g., in 
district heating and cooling and green gas) and decentralised solutions (e.g., 
heat pumps) through, for example, building codes.

 -  Provide financial incentives (e.g., grants or tax credits) to subsidise the higher 
capital costs of renewable heat options in buildings and industry.

 -  Invest in innovation, R&D and demonstration projects to support less mature 
technologies (e.g., green hydrogen). 

INVESTMENT 
Heating and 

Cooling
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Criteria

 
SHORT-TERM MEASURES TO STIMULATE RECOVERY AND 
ACCELERATE THE ENERGY TRANSITION

MEASURES TO ADVANCE THE TRANSITION THROUGH 2030 
AND BEYOND 

INVESTMENT 
Transport

••  Trigger transition-related transport investment:
 -  Adopt ambitious targets and mandates in transport, together with 

financial and fiscal incentives to support uptake of renewable solutions 
(e.g., EVs).

 -  Tie stimulus packages to decarbonisation requirements  
(e.g., collecting airline passenger taxes for cleaner transport).

 -  Promote behavioural changes and curtail non-essential travel. 
 -  Adopt post-pandemic urban designs favourable for cyclists and 

pedestrians.

••  Scale up transition-related transport investment: 

 -  Provide financial or fiscal incentives for the purchase of EVs, fuel-efficient 
vehicles and advanced biofuel use for aviation and shipping. 

 -  Introduce labelling, minimum standards for energy efficiency and emissions, 
and bonuses for cars exceeding standards. 

 -  Introduce blending mandates for ethanol and biodiesel, and offer customised 
loans for biofuel production.

 -  Invest in innovation and R&D to support less mature solutions (e.g., hydrogen).

INVESTMENT 
Transport

EMPLOYMENT ••  Protect existing jobs and support new job creation: 
 -  Introduce social protection measures for workers affected by COVID-19.
 -  Create employment benefits by investing in distributed generation.
 -  Create new job opportunities by leveraging local capacity along the value 

chains of energy transition technologies.
 -  Offer reskilling for workers who have lost or are at risk of losing 

employment, including fossil fuel workers.
 -  Match skills demand and supply through active labour market policies.

••  Support the expansion of the workforce in energy transition-related fields:

 -  Identify the occupations required and leverage existing skills. 
 -  Develop training and education programmes to minimise skills gaps and 

co-ordinate educational offerings with industry needs.
 -  Support the integration of renewable energy and climate topics into all-level 

educational curricula for relevant technical and non-technical disciplines.
 -  Provide financial support to enhance the quality of training by technical and 

vocational institutions.

EMPLOYMENT

INDUSTRY ••  Diversify supply chains:

 -  Reduce entry barriers for local firms seeking access to value chains.
 -  Develop productive capabilities to feed into renewable energy supply 

chains.
 -  Promote the shift to regional value chains to foster global resilience to 

exogenous shocks.

••  Develop local industries: 

 -  Impose strict performance requirements on local suppliers in exchange for 
government support (e.g., subsidies and tax breaks).

 -  Establish green financing programmes under national development banks to 
improve access to finance for industrial activities.

 -  Set up supplier development programmes to promote learning-by-doing for 
local suppliers.

 -  Establish industry clusters for energy transition-related technologies.

INDUSTRY

ACCESS ••  Ensure reliable energy access amid disruptions:

 -  Deploy distributed renewable energy solutions to support COVID-19  
responses and strengthen health, sanitation and other critical 
infrastructure.

 -  Engage cross-sector partnerships to mobilise rapid responses.
 -  Ensure that vulnerable populations continue using modern decentralised 

solutions (e.g., with relief measures to energy providers to defer or 
restructure payments) rather than reverting traditional fuel use due to 
income shocks.

 -  Meet the immediate financing needs of distributed energy enterprises for 
bridge loans, operating capital and grants.

 -  Address logistical challenges faced by suppliers to service off-grid areas.
 -  Mainstream gender in COVID-19 support programmes.

••  Ensure universal energy access:

 -  Allocate funding in national budgets for electrification and clean cooking, 
complemented by development finance. 

 -  Capitalise dedicated funding facilities to deliver financing tailored to utilities, 
enterprises and consumers.

 -  Ensure that scarce public financing helps to mobilise private capital. 
 -  Build capacity in local financial institutions to expand financing for energy 

access and associated productive activities. 
 -  Support distributed energy-for-livelihood applications by identifying cross-

sector opportunities. 
 -  Develop dedicated programmes to ensure modern energy access in schools, 

health care facilities and community centres.

ACCESS

Table ES.1   (continued)
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Criteria

 
SHORT-TERM MEASURES TO STIMULATE RECOVERY AND 
ACCELERATE THE ENERGY TRANSITION

MEASURES TO ADVANCE THE TRANSITION THROUGH 2030 
AND BEYOND 

INVESTMENT 
Transport

••  Trigger transition-related transport investment:
 -  Adopt ambitious targets and mandates in transport, together with 

financial and fiscal incentives to support uptake of renewable solutions 
(e.g., EVs).

 -  Tie stimulus packages to decarbonisation requirements  
(e.g., collecting airline passenger taxes for cleaner transport).

 -  Promote behavioural changes and curtail non-essential travel. 
 -  Adopt post-pandemic urban designs favourable for cyclists and 

pedestrians.

••  Scale up transition-related transport investment: 

 -  Provide financial or fiscal incentives for the purchase of EVs, fuel-efficient 
vehicles and advanced biofuel use for aviation and shipping. 

 -  Introduce labelling, minimum standards for energy efficiency and emissions, 
and bonuses for cars exceeding standards. 

 -  Introduce blending mandates for ethanol and biodiesel, and offer customised 
loans for biofuel production.

 -  Invest in innovation and R&D to support less mature solutions (e.g., hydrogen).

INVESTMENT 
Transport

EMPLOYMENT ••  Protect existing jobs and support new job creation: 
 -  Introduce social protection measures for workers affected by COVID-19.
 -  Create employment benefits by investing in distributed generation.
 -  Create new job opportunities by leveraging local capacity along the value 

chains of energy transition technologies.
 -  Offer reskilling for workers who have lost or are at risk of losing 

employment, including fossil fuel workers.
 -  Match skills demand and supply through active labour market policies.

••  Support the expansion of the workforce in energy transition-related fields:

 -  Identify the occupations required and leverage existing skills. 
 -  Develop training and education programmes to minimise skills gaps and 

co-ordinate educational offerings with industry needs.
 -  Support the integration of renewable energy and climate topics into all-level 

educational curricula for relevant technical and non-technical disciplines.
 -  Provide financial support to enhance the quality of training by technical and 

vocational institutions.

EMPLOYMENT

INDUSTRY ••  Diversify supply chains:

 -  Reduce entry barriers for local firms seeking access to value chains.
 -  Develop productive capabilities to feed into renewable energy supply 

chains.
 -  Promote the shift to regional value chains to foster global resilience to 

exogenous shocks.

••  Develop local industries: 

 -  Impose strict performance requirements on local suppliers in exchange for 
government support (e.g., subsidies and tax breaks).

 -  Establish green financing programmes under national development banks to 
improve access to finance for industrial activities.

 -  Set up supplier development programmes to promote learning-by-doing for 
local suppliers.

 -  Establish industry clusters for energy transition-related technologies.

INDUSTRY

ACCESS ••  Ensure reliable energy access amid disruptions:

 -  Deploy distributed renewable energy solutions to support COVID-19  
responses and strengthen health, sanitation and other critical 
infrastructure.

 -  Engage cross-sector partnerships to mobilise rapid responses.
 -  Ensure that vulnerable populations continue using modern decentralised 

solutions (e.g., with relief measures to energy providers to defer or 
restructure payments) rather than reverting traditional fuel use due to 
income shocks.

 -  Meet the immediate financing needs of distributed energy enterprises for 
bridge loans, operating capital and grants.

 -  Address logistical challenges faced by suppliers to service off-grid areas.
 -  Mainstream gender in COVID-19 support programmes.

••  Ensure universal energy access:

 -  Allocate funding in national budgets for electrification and clean cooking, 
complemented by development finance. 

 -  Capitalise dedicated funding facilities to deliver financing tailored to utilities, 
enterprises and consumers.

 -  Ensure that scarce public financing helps to mobilise private capital. 
 -  Build capacity in local financial institutions to expand financing for energy 

access and associated productive activities. 
 -  Support distributed energy-for-livelihood applications by identifying cross-

sector opportunities. 
 -  Develop dedicated programmes to ensure modern energy access in schools, 

health care facilities and community centres.

ACCESS



The COVID-19 pandemic has devastated people’s lives around the world. On top of the 
tragic death toll, widespread lockdown measures have thrown the global economy into 
a severe crisis – one set to become the worst recession since the Great Depression of 
the 1930s.

The need to lock down economies to combat the virus has severely affected multiple 
sectors, caused massive job losses in many countries and slashed incomes and 
economic prospects around the world. Demand has tumbled in energy markets, to 
varying degrees, precipitating the steepest drop in oil prices in two decades. While 
some developments of recent months may prove temporary, the world after COVID-19 
will clearly be different.

Shutting down large parts of the economy has led to significant, temporary, cuts in 
greenhouse-gas emissions, with global industrial emissions in 2020 expected to show 
their largest annual drop since the Second World War. However, if anything, this just 
serves to highlight how little progress in decarbonisation the world is making. Changes 
in production as well as consumer behaviour before this crisis, although notable, led to 
only a fraction of the reduction in emissions needed to meet key climate goals. Nor has 
the current reduction in economic activity put the world on track – specifically to keep 
the rise in average global temperature to within 1.5°C above pre-industrial levels.
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Yet the current period may contribute to a heightened understanding of what needs 
to be done next, underlining the urgent necessity of creating resilient economies and 
societies. Going forward, the world needs a fundamentally different energy system, 
fuelled primarily by renewable sources. Building such as system is technically viable and 
economically desirable.

Now is the time to reimagine the future, so that the economic recovery drives an 
acceleration in the decarbonisation of our societies. It can do so while also reducing some 
of the increasing inequalities driven by continued fossil fuel use (e.g., health costs from 
local pollution disproportionately on the less well off). The health crisis has provided 
insights into the consequences of the climate crisis. The impacts of COVID-19 and climate 
change both know no borders; both put the poor and vulnerable at greater risk than 
the wealthy; and both demand government action on an unprecedented scale. Yet the 
response has also shown the feasibility of conducting, within a few weeks and at a global 
scale, decisive interventions to safeguard the public interest. Actions to accelerate the 
energy transition, however, offer the critical benefit of enhancing economic performance. 

Policy makers now have a unique chance – to align short-term investments, regulations 
and policies with the long-term need for decarbonised economies and societies. By 
placing energy transitions at the centre of national recovery plans, governments can 
alleviate the current economic downturn and simultaneously tackle the climate crisis. 

The Post-COVID recovery: An agenda for resilience, development and equality analyses 
the impacts of the pandemic and outlines holistic recovery options based on scaling up 
energy transition technologies. It outlines investment opportunities, along with policies 
and programmes for job creation, industrial development and energy access that could 
form the core of national stimulus policies. The analysis draws extensively on the recent 
Global Renewables Outlook, released by the International Renewable Energy Agency 
(IRENA) in April 2020. 

The present report includes three main parts, examining different challenges and 
timeframes for the climate-aligned post-COVID recovery. PART I traces the effects 
of the pandemic in the broader economy, the energy sector and renewable energy. 
PART II outlines how medium-term investments in the decade to 2030, as outlined in 
the Global Renewables Outlook and consistent with the Paris Agreement, could form 
the basis for a plan to address both the economic damage of COVID-19 and the climate 
crisis in a holistic way. 

PART III then zooms in on the immediate future and maps out in detail a possible short-
term (2021-2023) recovery plan. This includes recommendations on investments and 
policies to create jobs and stimulate the private sector in line with the paradigm shift 
outlined in the Global Renewables Outlook. The report concludes with an overview of 
holistic policy-making and investment priorities, whereby the energy transition can help 
to create resilient and equitable economies and societies.

IN
TR

O
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PART I
COVID-19 
AND ITS IMPACT 
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GLOBAL ENERGY 
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02 | THE ENERGY SECTOR 

03 |  RENEWABLE ENERGY  
DEVELOPMENT
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Because of the lockdowns needed to slow the spread of the virus, the COVID-19 
pandemic has disrupted production and supply chains and slashed the demand 
for a wide range of goods and services around the world. This, in turn, has caused 
contractions in economic activity and depressing many commodity prices. 
Hundreds of millions of people have either lost their jobs or seen their live lihoods  
put at risk.1

With lockdowns, spending on leisure activities, restaurant dining, flights and 
other activities has plummeted. Consumers have stopped spending on many 
non-essential goods and services, while job or income losses have constrained 
even essential purchases for many. Businesses have delayed new 
investment, and economic activity in many sectors has been reduced 
or has slowed down severely.

This part of the report reviews the pandemic’s impact on the global 
economy, on the energy sector and on renewable energy – all with a 
principal focus on employment.
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01 | THE GLOBAL ECONOMY

Projections of the pandemic’s impact on GDP vary widely, depending on assumptions 
about how long national shutdowns remain in effect, how far demand for goods and 
services falls, what and how fast fiscal and monetary policy support takes effect.2  
For example:

  The International Monetary Fund (IMF) in April predicted that global gross 
domestic product (GDP) would contract by 3% this year, triggering the most severe 
recession since the Great Depression.3 However, more recent estimates from the 
World Bank suggest a contraction of 5%.4

  Cambridge Econometrics sees the pandemic reducing global GDP by 5–6% in 2020, 
depending on the effectiveness of government interventions.5 The hardest-hit 
sectors would include transport, travel and retail, all of which are large consumers 
of energy.

  The Organisation for Economic Co-operation and Development (OECD) estimates 
a global GDP decline by 7.6% if a second outbreak occurs towards the end of 2020 
and a 6% decrease if the second outbreak is avoided. Only in the second case would 
GDP almost regained its pre-crisis level at the end of 2021. Worst affected economies 
could contract by as much as 11-12% in 2020 and 13-14% in the two cases, respectively).  
Even so, the equivalent of at least five years of per capita real income growth could 
be lost by 2021.6

Asia-Pacific economies may do better, as a whole, than those in other parts of the world. 
Even so, the IMF expects zero growth there in 2020, the region’s worst performance in 
almost 60 years.7 China’s economy contracted 6.8% in the first quarter.8

Elsewhere, GDP in the United States fell 5% year-on-year in the first quarter,9 while 
the Federal Reserve Bank of Atlanta has estimated a 48.5% decline in the second 
quarter.10 The European Union’s GDP is expected to shrink 7.4% for the year.11 The Latin 
American regional GDP could shrink 7.2%, the worst annual result in half a century. 
Sub-Saharan African GDP is expected to contract by 2.8% and Middle East and North 
Africa by 4.2%.12

Foreign direct investment, meanwhile, could decline by up to 40% globally in 2020, 
amid supply restrictions, demand shocks and slipping investor confidence.13 Global 
trade values have fallen by about 3% in the first quarter, with this trend set to reach 27% 
in the second quarter.14

The crisis is bringing to the fore the weaknesses of complex global supply chains based 
on lean manufacturing.15 Supply chain disruptions have reduced the availability of raw 
materials, intermediate goods and final products almost everywhere.16 Some 436 million 
enterprises in the hardest-hit sectors face risks of serious disruption.17
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existing economic and social vulnerabilities and undoes years of progress in curbing 
global poverty. The number of people subsisting on less than USD 1.9 a day – which  
fell from 36% of the world’s population in 1990 to just 10% by 2015 – is set to rise again 
for the first time since 1998.18

The outbreak could push between 40  million and 60  million people into extreme 
poverty, with sub-Saharan Africa bearing the brunt, according to the World Bank.19 

Acute hunger could double by the end of 2020, with the first month of the crisis alone 
cutting the incomes of informal workers by an estimated 60% globally. Remittances 
from migrant workers could drop 20% in 2020.20

Women are likely to be the hardest hit financially. They make up 70% of health workers 
globally and provide 75% of unpaid care, looking after children, the sick and the elderly. 
Women are also more likely to be employed in poorly paid, precarious jobs entailing 
higher virus exposure and health risk.21

Sharply reduced economic activity translates into job losses. Global working hours 
declined by an estimated 4.5% in the first quarter of 2020, equivalent to 130 million 
full-time jobs. By the secondquarter, the impact climbed to a 10.7% loss, equivalent to 
305 million full-time jobs.22

China reported roughly 5 million job losses in the first two months of 2020.23 Europe’s 
five largest economies (France, Germany, Italy, Spain, and the United Kingdom) saw 
more than 30 million workers, or almost a fifth of the workforce, apply for government-
supported short-term leave programmes.24 In the United States, with a workforce  
of 156  million, more than 40  million unemployment claims were filed between mid-
March and late-May.25 The numbers appear similarly dire for India, Japan, Russia and 
Latin America.

People in precarious jobs or without access to social safety nets are the hardest hit 
everywhere. Some 1.6 billion informal workers, or 80% of the planet’s total, have been 
let go, either amid closures in hard-hit sectors or simply due to lockdown constraints.26
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As response measures took centre stage in many parts of the world, the impact of the 
economic slump started hitting the energy sector hard. By mid-April 2020, weekly energy 
demand had fallen 25% for countries in complete lockdown and 18% for those in partial 
lockdown.27 Energy needs for transport plunged. Global energy demand could contract 
some 6% for the year, over seven times more than in the 2008-09 financial crisis.

Fossil fuels have taken the brunt of the demand reduction in transport and industry. Oil 
and coal use could fall by 8-9% in 2020.28 Coal use, driven mainly by trends in China, was 
down nearly 8% in the first quarter, year on year. Oil consumption fell about 5%, amid 
50–60% less ground and air travel compared to 2019 levels.

The drop in crude oil prices in April was the largest since 2002. Amid weakening 
demand, Brent crude prices fell to an 18-year low of USD 19/barrel in April 2020,29 in the 
United States crumbling demand and storage constraints even resulted in a negative 
U.S. oil price for the first time in history as forward contracts came due.30

The effects of the crisis on the energy sector over the longer term remains to be 
seen. Governments could face pressure to bail out fossil-fuel companies and relax 
environmental standards, which could also slow advances in fuel efficiency for cars.31 

Countries not firmly committed to scaling up renewable energy may be tempted to take 
advantage of low-cost oil in end-uses such as transportation and heating and cooling.

Others suggest that 2019 could well turn out to be the peak year for oil consumption, 
as efficiency gains, inroads made by electric vehicles, and behavioural changes  
(e.g., reduced air travel) continue pushing down demand.32 The growing practice of 
working from home and expectations from citizens of cleaner air could also prove to be 
game changers.33
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As a positive side-effect of the lockdown, carbon dioxide (CO2) emissions growth is 
likely to have stopped and turned negative for 2020. Daily emissions worldwide in the 
first week of April were 17% lower than a year earlier. The International Energy Agency 
expects global industrial emissions to fall about 8% compared to 2019, their largest 
annual drop since the Second World War. The European Union’s daily energy-related 
CO2 emissions for transportation fell a staggering 88% in early April relative to pre-crisis 
levels, while its emissions across the energy sector were down 40% and those for the 
whole economy 58%.34

The oil and gas industry also slipped into the doldrums because of massive 
overproduction of oil before the onset of the pandemic. Rystad Energy (2020) projects 
that 21% of jobs in oilfield services – more than one million out of five million worldwide 
– are likely to be cut in 2020.35

Production at several North Sea oil fields in the United Kingdom has been abandoned to 
cut costs; new projects planned for the year have been postponed. Companies expect 
the crisis to result in 30 000 lost jobs, affecting 20% of the people employed directly 
or indirectly, in the UK oil and gas sector.36 By late May U.S. oil production was down 
almost 20% from a peak of 13.2 million barrels a day in March, with about half of the cut 
representing shale-oil operations that had thrived on higher prices.37 Unemployment in 
the mining, quarrying, and oil and gas extraction sector in the United States rose from 
1.9% in January 2020 to 10.2% in April.38

In countries whose economies are highly dependent on the extraction and sale of oil, 
the impact of the pandemic reverberates far beyond the energy sector. In Nigeria, 
where oil revenues make up around 9% of GDP and 90% of exports, the crisis could 
increase unemployment – already directly affecting over 20 million people – by 25%.39

While the natural gas industry is less affected, the liquefied natural gas (LNG) segment is 
under pressure from falling prices and weak demand given that LNG is the swing supply 
for many netimporters of natural gas. LNG projects in North America and Australia have 
been delayed, while the construction workforce at LNG Canada’s Kitimat site has been 
cut in half amid concerns about infections.40

The coal industry – with an oversized presence in power generation for decades in many 
countries – has also dipped amid the energy demand reductions and shifts triggered 
by the COVID-19 crisis. These changes come on top of long-standing dynamics, as 
renewables and natural gas continue taking larger shares of the electricity market. The 
shift away from coal intensified during the lockdown months, accelerating power plant 
closures in several countries. Coal-related power generation and employment is thus 
likely to continue its downward slide beyond 2020 in many markets. Lower demand for 
electricity, increased generation form renewables and natural gas, and declining export 
prospects led to the loss of 12% of US mining jobs in the first four months of 2020, even 
though coal mines were declared an essential business.41 The United States is expected, 
for the first time in its history, to produce more electricity from renewables than from 
coal in 2020.42
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In Europe, coal employment was already declining for decades due to automation, 
fuel switching and climate policy. Germany’s largest power producer, RWE, already 
aimed to eliminate 6 000  jobs, nearly a third of its workforce, before the COVID-19  
crisis, announcing this at the beginning of 2020 as part of a plan to exit the coal 
market. Of the world’s 80 countries running coal-fired power plants, 19 plan a complete 
phaseout.43 Worldwide, plant retirements amounting to 170  gigawatts  (GW) in 
2015-2019, concentrated in North America and Europe, were still surpassed by new  
additions, but much larger planned capacities (5 350 GW) have been cancelled.44 The 
pandemic has reinforced these pressures. Sweden and Austria have closed their last 
coal-fired power plants this year, two years ahead of schedule in Sweden’s case.

In Asia, while coal reliance remains strong, reduced power demand due to COVID-19  
have led to significant overcapacity, reflected in job reductions in the sector in China 
and India. India’s government has explicitly prioritised solar energy over coal,45 but 
is also planning to provide assistance to the coal sector in its COVID-19 recovery 
package.46 Prior to the pandemic, China’s coal power capacity had already been capped 
at 1 100 GW for 2020, but utilisation rates are below 50%.47 Yet there is pressure to allow 
more coal-fired power plants to be built.48

Apart from health and medical concerns, emergency measures in many countries initially 
focused on maintaining a secure energy supply, as well as extending support to energy 
consumers and hard-hit end-use sectors. Grid operators enhanced hygiene procedures, 
introduced protocols to mitigate staff absences, and adopted temporary technical 
measures to deal with lower demand. Many countries, aiming to safeguard basic 
services for affected citizens and businesses, have issued moratoria on disconnections 
due to unpaid bills, guaranteed utility supply for vulnerable citizens, or expanded 
benefits related to energy and other utilities for as long as the crisis continues. Some 
have reduced energy prices or frozen price increases to ensure affordability.49

As the pandemic continues, governments have moved on to addressing specific 
technical challenges and ensuring that ongoing national plans stay on track in the 
short- to medium-term. Several countries quickly sought to mitigate supply-chain risks 
for investors and developers. For example, many governments extended pre-existing 
deadlines for publicly funded renewable energy projects. In other cases, governments 
have softened force majeure provisions in existing contracts to keep renewable energy 
projects on track.

Energy supply companies, in parallel, saw that distress among their customers would 
hurt their own financial positions. In response, some governments have offered 
large-scale loans to utilities50 or postponed payment deadlines for “green levies” 
on earlier government loans.51 Others have taken a more targeted approach. India, 
for example, has asked its electricity distributors to keep paying renewable power 
generators,52 despite a three-month moratorium on payments to non-renewable 
utilities. Interventions in the power sector have mostly sought to shield investors and 
developers through administrative measures rather than direct financial support.
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03 | RENEWABLE ENERGY 
  DEVELOPMENT

So far, the renewable energy sector has fared better than the rest of the energy sector. 
Still, the crisis has affected project schedules and industries considerably. Lockdown 
measures, along with dampening fuel and electricity demand, have caused delays 
opening new facilities or bringing new plants online. At the same time, the availability 
of finance has contracted and the risk appetite among investors has shrunk, affecting 
future investments and installations.

Yet not all effects of the economic slowdown are negative. As more governments 
pledge to build a better future, ambitions to decarbonise energy sector may be gaining 
ground. This would suggest faster deployment of renewables, both in the power sector 
and beyond.

The crisis has affected the ongoing global development of renewables in a variety 
of ways. This section examines impacts on: 1) existing and planned projects (in the 
power, heating and cooling, building and transportation sectors); 2) investment;  
3) employment; 4) supply chains, and 5) energy access.

Climate-safe energy 
ambitions could rise as 

more governments pledge to 
build a better future
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3.1 Impacts across the spectrum of renewables

n Power generation

Impacts in the renewable power sector vary, with existing plants facing different 
challenges than projects that are still at the planning stage.

Existing plants. In several countries under lockdown, electricity demand has declined 
by 20% or more, given that higher residential usage is substantially outweighed by 
cuts in commercial and industrial demand.53 As a result, Europe saw a record collapse 
in electricity prices. In Germany, the first trimester of 2020 registered 172 occurrences 
of negative wholesale prices, compared with 212 for the whole of 2019. In Spain, low 
demand led to the lowest average prices in four years. However, despite the slowdown 
in new capacity, renewable electricity generation is still expected to rise by nearly 5% 
in 2020.54

During the shutdown, the share of renewables in the electricity mix grew in many  
countries, since renewable power plants have close to zero marginal costs and thus 
make economic sense to be dispatched first. In, Europe, renewables’ share of total power 
generation hit 41% in the first quarter of 2020, 16% higher than the first three months  
of the previous year.55

However, there has been some pain for renewables projects. Those operating in 
liberalised markets, without a price hedge are sometimes (partially) exposed to wholesale 
market risk and therefore were confronted with lower electricity prices. In other cases, 
even those with 100% price hedges in the form of power purchase agreements with 
fixed remuneration levels (shielding them from fluctuations in market prices) for all their 
output were sometimes unexpectedly curtailed – without compensation – as demand for 
electricity fell. In Mexico and South Africa, for example, reduction in demand was cited by 
authorities for curtailing variable renewable power producers.

Off-takers that assumed the burden of honouring contracts were strained, especially 
in countries where energy regulators and governments allowed consumers to put off 
paying their utility bills. Defaults on payments cascade throughout the energy sector.56 

Moreover, as distribution and transmission companies reduce their capital expenditures 
– delaying most initiated projects and suspending non-critical investments – the 
fulfilment of investment programmes may be put at risk.57
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Planned power projects. In the power sector, some projects under development face 
delays, and some risk missing deadlines to qualify for support. Solar and wind power 
projects, as they are the most widely adopted renewable technologies, have absorbed 
the brunt of the pandemic’s impact on the sector, primarily in the form of project delays. 
In India alone 3 GW of solar and wind energy projects face postponements, due to 
disruptions in supply chains and labour.58

In solar photovoltaics (PV), lockdown measures, permitting challenges, supply chain 
delays, the tightening of tax equity markets, and homeowners’ reluctance to spend 
have placed pressure on the industry. Wood Mackenzie (2020) expects new capacity 
additions in 2020 to be about 106  GW worldwide; this is roughly on par with the 
2019 level, but 18% below earlier expectations.59 A similar degree of reduction is also 
expected by the International Solar Association (ISA), which lowered its initial forecast 
by 20%, from 130-135 GW to around 105 GW in 2020.60

In the United States, only 3 GW of solar capacity will likely be installed in Q2 2020 
– a 37% decline from pre-COVID forecasts. The differential is equivalent to powering  
288 000  homes and USD  3.2  billion in economic investment. The Solar Energy 
Industries Association estimated that out of a total of more than 260 000 solar jobs 
held in February 2020, some 72 000 had been lost by the end of May. Given that 
installations, and employment, had been expected to expand strongly before the onset 
of the pandemic, the solar job numbers in June were 114 000 lower than predicted.61 

Pandemic-related disruption also severely impacted solar installations in India. During 
the first three months of the year, the country added only 689 megawatts  (MW) of 
utility scale PV, against the 1 864 MW that was scheduled to be commissioned.62

In China, the world’s most important producer of solar technologies, solar module 
production declined 20-25% in January-February 2020.63 Temporary factory closures 
translated into shortages of components and delays in projects in other regions. This 
has provoked a rethinking of just-in-time supply chains, including their centralisation in 
a few countries.

In the wind industry, supply chain disruptions, and restrictions on labour availability and 
construction activity affect primarily the onshore segment, leading analysts to revise 
their forecasts of global capacity additions in 2020. Wood Mackenzie, for example, 
estimates that global onshore wind capacity additions could be 15-20% lower than 
initially expected. The revised total of 66.3 GW will, however, still be somewhat higher 
than the 59 GW added in 2019.64
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In the United States, 25 GW of wind projects representing USD 35 billion in investment 
have been put at risk, portending a potential loss of over USD 8 billion in revenues and 
lease payments for rural communities where projects are located, as well as the loss of 
over 35 000 jobs.65

In, France, Germany, Spain and the United Kingdom, expectations of 2020 onshore 
capacity additions have been reduced by around 10%. Siemens Gamesa Renewable 
Energy and Vestas, for example, were forced to halt production at their Spanish 
facilities, following a government ban on all nonessential activities.66 The disruptions 
have affected revenues of some of the largest companies.

As for offshore wind, the impacts have not been significant, as most projects for 
2020 and 2021 are already either partially commissioned or at an advanced stage of 
development, particularly in Europe, the largest offshore market. Wood Mackenzie 
forecasts global capacity additions in 2020 at 6.7  GW, surpassing the 2019 value.67 

However, impacts may be felt after 2021, if pre-development work, such as permitting 
and environmental approval, is delayed during the pandemic.

For most of the renewable energy power projects under development, delays have 
been the chief impact of the crisis; analysis indicates that capacity not installed in 
2020 will be deferred to 2021. The delays become more problematic if projects are not 
built within a certain time frame and banks call for a renegotiation of terms or demand 
added guarantees. In China and Vietnam, delayed projects may lose their eligibility for 
a feed-in tariff. In the United States, projects not completed on time risked losing tax 
incentives. In many other countries with auctions in place, delays in project completion 
put developers at risk of penalties.

The situation highlights the importance of flexibility in policy implementation, as 
missing out on support could have implications beyond a simple deferral to 2021. Policy 
strategies and stimulus packages must be designed properly at the outset to ensure 
investor confidence in the months and years ahead.

Short-term recovery measures to address these impacts, in addition to medium-term 
policy measures to scale up transition-related investments in the power sector are 
discussed in sections 7.3 and 6.1 respectively.
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n Heating and cooling and transport

The impacts of the pandemic have been less pronounced outside the power sector, 
as renewables constitute only a small fraction of the energy mix in end-use sectors. 
In 2019, the share of renewables in global heat consumption (excluding the traditional 
uses of biomass) was less than 10%; in transport, it was just over 3%.68 In short, the 
crisis has further slowed an already sluggish transition, and reaffirmed the need for 
more ambitious and stronger policy support to decarbonise heating and cooling 
through reduced fossil fuel consumption, increased energy efficiency and a switch  
to renewables.

In addition to low fossil fuel prices, the decarbonisation of heating and cooling has 
been affected by the financial situation of potential investors, reduced activity in 
construction and industry, and strained household and business finances. In the 
absence of supportive policies, some plans to switch to renewable or electric heating 
solutions (e.g., solar water heaters or biomass boilers; heat pumps) could be postponed 
or cancelled. Moreover, lockdown measures and labour restrictions have caused delays 
in manufacturing, sales and installation of those solutions.

The ILO’s Monitor on the labour impact of COVID-19 judges the impact of the crisis on 
activity in the construction industry (with about 33 million workers) to be of “medium” 
severity, compared with transport’s medium-to-high ranking.69 How the dynamics in the 
sector will affect opportunities for integrating renewable energy and energy efficiency 
solutions into buildings remains to be seen.

As personal mobility has come to a standstill in most of the world, the crisis has had 
significant impacts on the demand for biofuels, while the market for electric vehicles 
(EVs) has stalled as consumers defer large purchases. Global demand for gasoline has 
declined significantly, a development that by implication also limits biofuel consumption, 
depending on whether blending mandates are raised (as is the case, for instance, in 
the EU, where rising blending somewhat tempers a reduction in biodiesel demand, 
expected to fall by 10%).70

Meanwhile, the EV industry is facing interruptions in manufacturing. In China and South 
Korea, home to major manufacturers of EV batteries, lockdown measures significantly 
reduced production, affecting Nissan, Kia, BMW, Daimler, and Tesla. Most of these 
companies have shut down their automobile production facilities and shifted their focus 
to manufacturing of personal protective equipment.71
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Lockdowns reduced sales of EVs in China by 79% in February. With 45% of the global 
EV fleet 2018, China is the largest market ahead of Europe (24%) and the United States 
(22%).72 The slowdown depressed the stock prices of major Chinese battery and EV 
manufacturers.

However, when travellers return to the roads after lockdowns end, and if public 
transportation continues to be perceived as a health risk, more consumers may look to 
purchase new vehicles. With appropriate policy action, they might opt for EVs.

Short-term recovery measures to address these impacts, in addition to medium-term 
policy measures to scale up renewables in heating and cooling and transport are 
discussed in sections 7.3 and 6.1 respectively. 

3.2 Investment

A transformation of the global energy system compatible with internationally agreed 
climate and development objectives will require a significant scale-up of energy 
investment. But instead of rising, renewable energy investment dropped slightly in the 
first quarter of 2020, down 2.6% from the same period in 2019.73 New commitments 
further dropped in April and May – two-thirds lower than in the same period last year – 
indicating a considerable slowdown in activity in the second quarter of 2020.

The financial impact of the pandemic is even more severe in emerging markets and 
developing economies (EMDEs) than in developed countries. Following the onset of the 
crisis, increased risk aversion and a global liquidity crunch resulted in unprecedented 
capital outflows from EMDEs.74 Foreign capital flows to emerging markets are forecast 
to decline by 53% in 2020.75 In addition, the crisis is likely to be accompanied by a 
wave of credit downgrades, making it increasingly difficult for borrowers from EMDEs 
to access the international debt market.76 With their reduced project financing options, 
EMDEs could see a decrease in new renewable energy projects.

Early data show that investments attuned to environmental, social and governance 
concerns are performing better and proving more resilient to the volatility caused by 
the COVID-19 crisis than conventional funds.77 According to Bloomberg (2020), such 
funds experienced only half of the decline observed for the S&P 500, delivering better 
returns during the crisis.78

The pandemic has sharpened investors’ interest in sustainable and resilient assets, 
including renewables. Institutional investors have been paying increasing attention to 
companies’ environmental, social and governance practices, recognising their impact 
on long-term profitability and future value creation.79 As they review their portfolio 
strategies, larger investment in renewable energy assets can be expected.

Amid the global crisis, investors are also calling for stimulus and recovery packages 
to be aligned with the transition to a low-carbon economy. More than 50 CEOs from 
the banking and insurance sectors have joined the “green recovery alliance”, launched 
in April at the initiative of the chair of the Environment Committee of the European 
Parliament.80 This announcement followed a statement signed by the seven founding 
partners of The Investor Agenda, including the Institutional Investor Group on  
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pandemic with the Paris Agreement.81

Despite the uncertainty caused by the pandemic, foreign direct investment 
in renewable energy reached an all-time high in the first quarter of 2020, while 
investments in fossil fuels plummeted. According to fDi Markets (2020), foreign 
investors have already announced over USD 23 billion of cross-border renewable 
energy investment this year, the highest quarterly performance recorded over the 
past decade (see Figure 3.1). Placing renewable energy at the core of green recovery 
plans can signal long-term public commitment to the industry, boosting investor 
confidence and attracting private capital. 

Medium-term policy measures that aim to mobilise green investments, in addition to 
short-term recovery measures to ensure public finance is used strategically are discussed 
in sections 6.4 and 7.1 respectively.
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Figure 3.1    Announced foreign direct investments in renewables and oil and gas 
sector, first quarter 2005 to first quarter 2020 (USD million)

Note: Renewable energy excludes hydropower.

Source: fDi Markets (2020), Covid-19 accelerates energy investment shift to renewables, 7 May,  
www.fdiintelligence.com/article/77658.
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3.3 Employment

The pandemic-triggered lockdowns that have had a major impact on employment in many 
sectors of the economy. Within the energy sector, renewables jobs have been affected as 
well, but less so than fossil fuel jobs. Although the pace of new installations will be slower 
in 2020 than previously forecast, construction of large-scale utility projects will proceed, 
though with some delays.

Some job effects stem from temporary disruptions in the supply of pieces of equipment, 
components or raw materials, either because of factory shutdowns or border restrictions. 
Jobs appear less affected in operations of utility-scale wind and solar plants than in solar 
rooftop installation and off-grid solutions, where social distancing requirements and 
constrained household budgets have a significant impact.

The solar PV industry has been the largest employer among renewable energy 
technologies, with a third of the total renewable energy jobs in 2018.82 In India, 
70 000 people employed in solar plant construction and maintenance face uncertainties 
given delays of several months in project delivery.83 

In the United States, the expected 37% decline in new solar capacity in Q2 2020, relative 
to pre-COVID forecasts, means there will be only 188 000 jobs by June 2020 instead of 
an expected 302 000.84 More than 65 000 installer and technician jobs had been lost 
by mid-May.85

Job impacts in manufacturing have mostly been temporary, as in Bangladesh, where a 
40-day industrial shutdown affected 10 000 solar workers.86

Renewables have weathered 
the crisis, so far, better than 

other energy industries
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severe disruptions in supply chains

In the onshore wind industry, pandemic-related disruptions stand to reduce capacity 
additions in 2020 from 62.5  GW to 58.4  GW, with delays more common than 
cancellations. Some 25 GW of projects at risk in the United States could mean the loss 
of over 35 000  jobs.87 In major European markets, additions may be 10% lower than 
expected. Halting production of one of its turbine models, Vestas will cut 400 jobs in 
Denmark, around 10% of its workforce in the country.88

In the offshore segment, impacts have not been significant, given that most projects for 
2020 and 2021 are partially commissioned or in advanced development. Impacts may 
be felt after 2021, as some pre-development work such as permitting and environmental 
approval is delayed.89

Jobs in the biofuel sector, accounting for up to 2.1 million worldwide in 2018, are at risk 
as demand for transport fuel has fallen drastically.90 Global ethanol production could 
fall to 2013 levels and may not recover until 2022.91 Sugarcane and ethanol producers in 
Brazil and the United States are seeking government support to stave off bankruptcy.92 

The closure of ethanol plants could have devastating ripple effects for farmers and 
agricultural equipment manufacturers.93

Short-term recovery measures to preserve livelihoods and maximise job creation, 
in addition to medium-term labour and educational policies are discussed in sections  
7.5 and 6.3 respectively.
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3.4 Supply chains

The COVID-19 crisis has brought severe disruptions to cross-border supply chains. 
While the renewable energy sector has generally been hit far less by the crisis than 
other energy sectors, factory shutdowns in China, which accounts for half of the global 
wind power supply chain,94 have led to a global “ripple effect” slowing down renewable 
energy deployment in many parts of the world.

Similarly, the lockdown in Ecuador, which produces around 90% of global balsa supply,95 

has led to a shortage of this raw material that is a key component of many wind turbine 
blade cores.96

The crisis has affected renewable energy operations differently across segments of the 
value chain. Table 3.1 provides a broad characterisation of the relative magnitude of 
impacts in the different segments and some observations on what it means for jobs. 
Although the precise situation varies among countries, among individual renewables 
technologies, and over time, the magnitude of impact is generally seen as higher in 
transport of equipment, construction, and among distributed renewables projects than 
in project planning and in operations and maintenance. 

Direct impacts on project planning are limited as staff can work remotely, but there 
is uncertainty surrounding the demand for new projects, component pricing, and the 
fate of tax credit and other incentive schemes - factors that could slow or hinder the 
development of new projects and have repercussions further down the supply chain. 
Uncertainty can lead to delays in investment and procurement. Announcements in 
several countries indicate the possible postponement or cancellation of renewable 
energy auctions in several countries but Germany and France modified tender schemes 
to offer greater flexibility.97

Manufacturing of equipment is more heavily impacted. Lockdown measures have 
resulted in the temporary closure of various manufacturing plants for renewable 
energy technologies around the world. Closures have come at different moments of 
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Magnitude 
of impact of 
COVID-19

Comments

Project planning Low

Jobs in consulting, administration and research 
lend themselves to remote working arrangements. 
However, there are delays to activities that require 
the presence of foreign expertise as well as on-site 
assessments.

Manufacturing 
and 
procurement

High in 
short-term

Factory workers, technicians and engineers have 
been heavily affected.

Transport and 
logistics

High through 
medium term

Truck drivers and personnel responsible for shipping, 
delivery and loading have been significantly affected 
by a shortage of parts, social distancing measures 
and border controls.

Construction 
and installation High

Engineers, technicians and workers have been 
strongly affected by shutdowns and delays in 
many locations. This has resulted in temporary 
and permanent job losses as well as slashed hours. 
Where countries have resumed construction and 
installation activities there are still limitations 
on the numbers of workers allowed on-site and 
requirements to observe stringent health protocols. 

Operations and 
maintenance Low

Because energy generation is an essential service, 
jobs in operations and maintenance have been 
relatively unaffected. The physical space available 
at wind and solar farms allows a degree of social 
distancing.

Distributed 
renewables Very high

Job losses among rooftop solar installers and 
technicians are especially high owing to falling 
demand. 

Biofuels High

Many of the world’s two million biofuels jobs are 
threatened by a cratering of demand caused by the 
pandemic and associated lockdown measures. This is 
true all along the biofuels value chain. Ethanol plants 
are facing closure in several countries, 

Table 3.1    COVID-19 effects on employment in segments of the renewable energy 
value chain

Note: For more detail, see Annex 2: Impacts along the Renewable Energy Value Chain.

Based on IRENA literature review and adapted from SEIA, COVID-19 Impacts on the U.S. Solar Industry; 
Lavietes, M. (2020), U.S. solar industry sheds five years of job growth amid the coronavirus, Reuters, 19 May, 
www.reuters.com/article/us-healthcoronavirus-solar-trfn/u-s-solar-industry-sheds-five-years-of-job-growth-
amid-the-coronavirus-idUSKBN22V059
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time in different countries, rather than all at once, but along with border closures have 
nonetheless led to disruptions in increasingly globalised operations, especially in solar 
and wind. In China, factory closures in January and February led to a significant fall 
in solar module production, but production largely resumed in March.98 Closures took 
place later elsewhere, such as in India and in parts of Europe. These challenges have 
given rise to calls for diversifying supply chain dependencies.

Transport and logistics are being impacted by a combination of lack of parts availability, 
social distancing measures and border controls. Logistics challenges associated with 
shipping and ground transportation can delay the timely delivery of parts in turn 
impeding the progress of activities further along the value chain.

Given that energy facility construction is not considered an essential activity in many 
countries, shutdowns and delays took place in locations heavily impacted by the virus. 
Small and medium enterprises (SMEs) in the solar sector are taking a hit. In the utility 
scale segment of the solar PV industry, the main impact on construction is one of delays 
in the timeline. Residential solar PV installers confront lower demand as households are 
faced with increasing financial challenges from job loss or uncertainty. As a result, many 
contractors have had to lay-off staff.

Operation and maintenance activities are relatively unaffected by the pandemic. Given 
that energy generation is considered essential, power plant workers are typically 
exempted from decrees to stay home.

Short-term recovery measures to diversify and develop supply chains, in addition 
to medium-term measures to develop renewable energy industries are discussed in 
sections 7.4 and 6.2 respectively. 

Economic disruptions may slow 
down universal access to energy
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3.5 Energy access

COVID-19 is affecting efforts to widen access to modern energy in developing countries 
in a variety of ways.

Most of the world’s people who lack access to modern energy live in rural areas.99 Their 
primary sources of income are agriculture, seasonal and migrant work, or remittances.100 

With pandemic-related disruptions in economic activity, rural populations in developing 
countries face an impending income shock.101 Women are disproportionately 
affected by economic shutdowns, as they are more likely to be informal workers and 
entrepreneurs.102 Vulnerable households whose incomes are strained are less likely to 
be able to pay for electricity or clean cooking services, thus risking expansion of new 
access and those with access falling back into energy poverty.

This will have a strong impact on the revenues of off-grid enterprises such as stand-
alone solar system companies and mini-grid utilities.103 A recent survey of over 80 such 
companies worldwide revealed that respondents expect to lose between 27% and 40% 
of their revenues in the coming months because of the crisis.104

Providing access to energy requires high capital investment. Even as global investment 
in energy access has been far-less than needed, the COVID-19 crisis has raised concerns 
over future financing in electricity and clean cooking. The crisis is already placing utilities 
and off-grid enterprises in financial duress. The cash positions of off-grid companies 
are extremely tight, with approximately 70% of companies having no more than two 
months of operating capital available.105

The off-grid supply chain has been affected at multiple levels. Shutdowns of ports and 
flights in many countries will mean that imported batteries, solar panels, inverters, 
and smart meters will not be as readily available as they had been. Even internally, 
movement restrictions have slowed servicing of existing customers in rural areas and 
delivery of projects.

Existing energy access programmes and initiatives may also experience delays in 
implementation because of the pandemic. As of 2019, over 4 000  mini  grids were 
scheduled for development across Africa.106

Similar initiatives led by the private sector or by communities may face similar delays, 
if not cancellation. With hundreds of millions of people relying on off-grid solutions to 
meet their modern energy needs, urgent efforts will be needed to keep the lights on.

Short-term recovery measures to safeguard reliable energy access amid disruptions, in 
addition to medium-term measures to ensure universal access to energy are discussed  
in sections 7.6 and 6.5 respectively.
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Unprecedented government intervention has played a critical role in confronting 
the health crisis and related economic downturn. The shock of the pandemic has 
necessitated a kick-start, providing a rare and timely opportunity for structural 
changes that emphasise sustainability and deliver benefits with minimal negative 
effects. Governments must ensure that their recovery plans are sustainable, so that 
investments made now in people and infrastructure have longevity.

IRENA’s Global Renewables Outlook (GRO): Energy Transition 2050 presents 
ambitious but realistic global pathways to a future that is consistent with the goals 
of the 2015 Paris Agreement on Climate Change. Under the report’s Transforming 
Energy Scenario, in which the rise in global temperatures is kept to well below 2°C, 
the goal is achieved by cutting 70% of the world’s energy-related carbon dioxide 
emissions. The report also offers a “deeper decarbonisation perspective,” with 
options to reduce energy-related carbon dioxide emissions to zero.

At a time when significant public and private investment is needed to aid economic 
recovery, IRENA’s outlook offers 2.4% higher GDP growth than current plans 
through 2050. The cumulative gains between now and 2050 amount to  

USD 98 trillion; a return of USD 3-8 for every dollar spent. There could be 100 million 
jobs in the energy sector globally by 2050; about 40 million more than today. This 
includes up to 42 million jobs in the renewable energy sector, compared to just over 
11 million in 2018. The transition would result in 7 million more jobs economy-wide 
than under current plans.
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Recognising that pathways are varied, the Global Renewables Outlook scrutinises the 
needs of regions and emphasises the need for a holistic view of economic, environmental 
and societal considerations. Under any of the transition pathways laid out in the report, 
all would lead to cleaner living conditions, particularly improved air quality, and global 
welfare gains estimated at 13.5% by 2050.

The present report provides policy makers, as a medium-term perspective, a ten-year 
time horizon to set out where we need to be in 2030, in line with the path outlined in 
the Global Renewables Outlook and so with the Paris Agreement. This timeframe is also 
decisive for the achievement of the 2030 Agenda for Sustainable Development. While  
it is too early to tell how quickly economies around the world will revive after the  
COVID-19 freeze, a decade appears sufficiently long for an ambitious investment path to 
unfold. At the same time, a decade is sufficiently near-term to permit focused planning.

The Transforming Energy Scenario set out in the Global Renewables Outlook requires 
significant investment. As argued below, that investment will generate substantial 
savings and help cushion the negative economic impacts of COVID-19. The key to 
achieving these powerful synergies is to harmonise short-term needs with medium- 
and long-term transition requirements and to move toward structures that increase 
socioeconomic resilience.

This part of the report starts by presenting the transformation pathways and 
technological choices laid out in the 2030 Transforming Energy Scenario. It then 
discusses medium-term investment opportunities by sector and technology. The 
analysis confirms significant job benefits and an additional boost in GDP - an outcome 
whose importance is pivotal in the current circumstance of layoffs and furloughs. The 
section concludes with a set of medium-term policy measures for the next decade 
that can help governments be where they need to be in 2030 to meet climate and 
sustainable development goals.

The decade requires  
focused planning and an  

ambitious investment path
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04 | INVESTMENTS TO 
  ACCELERATE THE ENERGY  
  TRANSITION

The Transforming Energy Scenario would reduce CO2 emissions to levels consistent 
with global climate and energy objectives. But realising that goal will require a 
profound transition of energy supply and demand.

Scaling up electricity from renewables is a prerequisite for decarbonising the world’s 
energy system. Under the Transforming Energy Scenario, renewables would provide 
57% of global power generation by 2030, up from 25% in 2017 (and an expected 
30% in 2020). Wind and solar PV would dominate, both in electricity generation and 
capacity additions, with one-third of the world’s electricity coming from solar and 
wind power by 2030. With respect to end-use sectors (and including the share of 
renewables in upstream electricity and heat generation for consumption in end-use 
sectors), the buildings sector would show the highest share of renewable energy 
by 2030 (40%, with all traditional uses of biofuels phased out) (see Table 4.1). The 
next-highest renewables share would be in industry (including blast furnaces and 
coke ovens), where renewables would reach a 29% share by 2030. Transportation 
would have the lowest share but the greatest growth, climbing from 3% in 2017 to 
16% of the sector’s final energy consumption by 2030.107 With such measures, the 
global energy system would be set on the climate-safe path envisaged in the Global 
Renewables Outlook. 

To achieve climate objectives, the energy transition requires a substantial 
acceleration in three areas: 1) growth in renewables-fuelled power generation;  
2) electrification of end-use sectors; and 3) improvements in energy efficiency. The 
share of renewables in total final energy use (considering the combined effect of 
renewables deployment, demand evolution and energy efficiency improvements) 
would have to grow at a rate of 1.2% per year, a five-fold increase from the 0.25% rate 
that can be achieved under the policies currently in place or under consideration.108 

This would yield a 28-29% global renewable energy share by 2030 (Table 4.1).

The recovery packages now being planned or implemented provide an opportunity to 
achieve the needed acceleration. In 2019, around USD 825 billion was invested in the 
renewables and transition-related technologies.
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From the USD 300  billion invested in renewables, USD  253  billion went to power 
and the rest to direct-uses such as solar thermal, biofuels, electric vehicles charging 
infrastructure, heat pumps, etc., USD  249  billion to energy efficiency; and around 
USD 275 billion investment in grids and storage.109 A fivefold increase from the recent 
growth rate to the necessary one implies investments on the order of USD trillions of 
dollars each year.

Energy-related CO2 emissions Renewables share, by sector

2017
Transforming 

Energy Scenario 
2030

2017
Transforming 

Energy Scenario 
2030

GT CO2 in %

Total 32.6 24.9 13% (TPES) 
17% (TFEC)

29% (TPES) 
28% (TFEC)

Power 13.4 6.4 25% 57%

District heat 1.6 8% 35%

Industry 6.17 6.5 13% 29%

Transport 8.04 6 3% 16%

Buildings/
other 2.9 2.1 35% 40%

Table 4.1   Shares of emissions and use of renewables, by sector, 2017 and 2030

Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050.

Note: The renewables share in end-use sectors takes into account renewable heat and power supply.  
TPES = total primary energy supply; TFEC = total final energy consumption.
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Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050.

Note: “Electrification and infrastructure” includes investment in power grids, energy flexibility, electrification of heat 
and transport applications, and renewable hydrogen. “Energy efficiency” includes efficiency measures deployed in 
enduse sectors (industry, buildings and transport) and investments needed for building renovations and structural 
changes (excluding a modal shift in transport). “Renewables” include investments needed for deployment of renewable 
technologies for power generation as well as direct end-use applications (e.g., solar thermal, geothermal). The 
investments are estimated considering historical levels of investment and needed cumulative investment from 2020 to 
2030 to align ith the Transforming Energy Scenario 2030 outlook presented in IRENA’s Global Renewables Outlook. The 
investment excludes the supply chain investments for electric vehicles and battery factories.

4.1 Renewables and efficiency as key investment focus 

Investments in the energy transition can be an attractive part of a recovery package. 
They can boost the economy over the next three years and beyond, while creating 
good jobs in a wide range of professions. Investments can be scaled up rapidly in 
several areas, accelerating the recovery. Short-term and longer-term opportunities 
can be sequenced with an eye to cascading investment flows into the areas needed 
for the transition to succeed. Recovery programmes also offer opportunities to take a 
comprehensive approach that will ensure that supply chains, enabling infrastructure and 
skills are in place when certain investments are made. Such a holistic approach would 
allow governments to tailor investment to meet a range of domestic policy agendas.

The Transforming Energy Scenario suggests that cumulative energy sector investment 
in renewable energy and energy efficiency must rise to USD 49 trillion between now 
and 2030.110 The simple average therefore represents annual investments of around 
USD  4.5  trillion per year in climate friendly investment in renewable energy, energy 
efficiency and low-carbon facilitating technologies over the period to 2030 – including 
enabling infrastructure such as power grids and storage (see Figure 4.1). This is more 
than five times greater than the amount USD 825 billion invested in 2019 in renewable 
energy technologies, energy efficiency and power grids, including storage.111

This will mean a change in the amount as well as the type of investment needs, as 
investments in the energy transition, enabling infrastructure and energy efficiency rise, 
while those in fossil fuel supply decrease.

Figure 4.1    Energy transition investment under the Transforming Energy Scenario, 
2019-2030 

8Electrification
and infrastructure

Energy e
ciency  30

Renewables  11

49
USD trillion
49

USD trillion

Cumulative clean energy investments between 2019-2030 
in the Transforming Energy Scenario (USD2019 trillion) 

Clean energy average annual 
investments, 2019-2030:

USD 4.5 trillion per year
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4.2 Investment opportunities by sector and technology

In the context of the post-COVID recovery, the energy transformation pathway provides 
a clear direction for targeting investment over the next decade. A renewables-based 
energy system, supplemented by measures to promote energy efficiency and energy 
flexibility, has the potential to create significantly more socio-economic benefits than 
the current fossil-fuel based energy system.

This section explores the relative weight of investments in various technologies and 
sectors, as well as their regional importance, and suggests how energy transition 
investments might figure in stimulus packages. 

Table 4.2 breaks down the required global investment in renewable energy and energy 
efficiency into its main components. The annual sum of USD 4 486 billion between 2019 
and 2030 would be equal to nearly 5.4% of global estimated 2019 GDP.

The buildings sector requires investment in a wide range of renewable and energy 
efficiency technologies. The solutions are varied, from LED lamps to more efficient 
appliances, and from efficiency-oriented retrofits of building shells to heat pumps and 
smart home systems.

The USD 2.2 trillion per year of investment needed in the buildings sector is dominated 
by energy efficiency investment (USD 2.1 trillion), the remainder being in heat pumps 
and use of other renewables, mostly solar thermal. Box 4.1 discusses the investment 
needs for building renovation in Europe. Overall, the buildings sector represents almost 
half (49%) of the total investment required for the energy transition.

Table 4.2    Energy transition investment under the Transforming Energy Scenario, 
annual averages, 2019-2030

Average annual investments

USD billion/yr Shares of total

2019–2030

Power Generation capacity 851 19%

Power grids and storage 334 7%

End uses  
and district 
heat

Buildings 2 187 49%

District heat 18 0.4%

Industry 423 9%

Transport 652 15%

Electrolysers 20 0,4%

Total clean energy Total 4 486

Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050.
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Box 4.1   Investment needs for building renovation in Europe 

The energy renovation rate of the building stock in the European Union and the United 
Kingdom is not yet at the level needed to achieve a climate-neutral building stock by 
2050, either in terms of speed or structure and investment levels. 

For residential buildings in the EU-27 and the United Kingdom, the average energy 
renovation rate, which is the sum of all types of energy renovation from “below threshold” 
to “deep renovation,” was around 12% for the period 2012-2016. The same rate for non-
residential buildings was around 10%. The annual weighted energy renovation rate was 
about 1%. for both groups. 

More than 90% of residential energy renovations are done in combination with non-
energy renovation measures. The average of all energy renovations yielded annual 
primary energy savings of just 9%, “one-off” deep renovations occur only occasionally. 
These yield 66% savings, on average. 

Within the EU-27 and the United Kingdom, heating savings from energy efficiency measures 
yielded a 1% primary energy reduction per year considering all energy uses covered by the 
Energy Performance of Buildings Directive. Light and moderate renovations contributed 
the bulk of savings during that period. 

For the total building stock, for the period 2012-2016, annual investments in energy 
renovation amounted to EUR 280 billion. More than EUR 200 billion were spent each year 
for energy renovations in residential buildings and more than EUR 73 billion per year 
in non-residential buildings. The average annual energy renovation investment stayed 
constant during this period. 

To achieve a decarbonised building stock by 2050, renovation activities would have 
to grow considerably from present levels. To close to triple the current weighted 
energy renovation rate would require energy renovation investments on the order of  
EUR 800 billion. 

With respect to employment, the number of full-time equivalent employees engaged  
in renovating residential buildings (energy and non-energy) is estimated to be about  
4.6  million. The same number for non-residential buildings is about 1.9  million. These 
numbers give a sense of the additional employees who would be needed if the pace and 
depth of energy renovations were to increase significantly in the next few years. Additional 
spill-over effects would be generated amongst manufacturers. 

Source: European Commission (2019), Comprehensive study of building energy renovation activities and the 
uptake of nearly zero-energy buildings in the EU, www.ec.europa.eu/energy/sites/ener/files/documents/1.
final_report.pdf. 
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Accelerated investment in the power sector of USD  1.2  billion would account for 
26% of the total needed. Investments can be directed toward additional renewable 
power generation capacity, grid extension and resiliency, and other grid flexibility 
measures (from better renewable power generation forecasting to integrating 
demand-side flexibility and stationary battery storage). Key generation technologies 
are solar PV (rooftop and utility scale), with annual average investment needs of 
USD 318 billion per year to 2030; onshore wind with USD 273 billion per year; and 
power grids including smart meters, close to USD 300 billion. 

Off-grid renewable energy solutions, which have long been rapidly deployable 
and reliable, are also becoming the most economical option to widen access to 
energy. 2018 was a record year for the off-grid energy access sector, with total 
annual investment of more than USD 511 million. Average equity investment doubled, 
and debt increased nearly 5.5-fold compared with previous years. By the end of 
2018, cumulative investments added up to almost USD  1.7  billion since 2007.112 
Despite progress over the past decade, the world will fall short of ensuring universal 
access to affordable, reliable and clean energy by 2030 unless efforts are scaled 
up significantly. Tracking SDG-7: The Energy Progress Report113 shows that electricity 
and clean cooking fuels require around USD 45 billion per year between 2019 and 
2030, USD 40 billion of which is needed to attain universal access to electricity and 
USD 5 billion for clean cooking technologies. 

Transport investments would rise to USD 652 billion per year (15% of total transition-
related investment), excluding the incremental costs of electric vehicles (EVs). Energy 
efficiency would account for almost half of the total (47%). Charging infrastructure 
would represent 40% and biofuel supply 13%. With the full cost of EV batteries 
taken into account, the investment requirement would increase by USD 306 billion 
(Box 4.2).

USD 49 trillion should be 
invested in renewables 
and efficiency over the 
decade until 2030
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Box 4.2   Investment opportunities in the electric vehicle supply chain 

Today around 8  million electric vehicles (EVs) are in use worldwide – around 1% of all 
vehicles on the road. The share of EVs in new vehicle sales is higher, at around 3%. Rapid 
growth is foreseen in the coming years. The IRENA Transforming Energy Scenario foresees 
a stock of close to 380 million electric cars by 2030. That implies average sales of close 
to 34 million units per year, a fifteen-fold increase. Substantial investment is needed in 
several parts of the value chain if sales are to ramp up to that level, and those investments 
could have strong stimulus effects. 

One of the challenges is that the upfront investment cost of EVs is still higher than for 
vehicles with internal combustion engines. The cost of electric vehicles is determined by 
the battery cost (about half of the total vehicle cost). A 60 kWh battery, fairly typical for 
new passenger vehicles, costs USD 9 000. Sales of close to 34 million vehicles per year 
until 2030, would require an investment of around USD 303 billion per year into batteries 
alone. Government subsidies can help to overcome the initial investment barrier and so 
increase sales over the next few years and help battery cost continue to fall. 

Battery manufacturing capacity needs to grow substantially from the 300 GWh in place or 
under construction today to 2 023 GWh, close to a seven-fold increase. Battery factories 
will require an annual investment of USD  120  million per GWh, implying a total new 
investment in battery production of USD 207 billion These investments must occur before 
car sales can increase, so they are needed in the next five years. 

The implications for mining and mineral supply chains require attention, too. Mining 
investment will be limited to those countries that have the natural resources, but the need 
for the resources is global and growing. 

Lastly, new charging infrastructure will be needed. Thirty-seven million public charging 
stations will be needed over the period to 2030, supplemented by 250 to 500  million 
private charging stations. The associated investment needed in the coming decade is in 
the range of USD 0.9-2.4 trillion, with the majority for private charging stations. 

Local grid reinforcements may be needed in some neighborhoods with large numbers of 
electric vehicles. While grid issues are likely to be some years away, the grids will have to 
be reinforced ahead of time to ensure smooth operation. 

In the short-term to 2023, an estimate of annual investments of USD 100 billion on top 
of the investments in charging infrastructure and grid reinforcement mentioned above 
could be feasible and scaled up further from the second half of the decade to meet the 
energy transition needs in mobility sector. The sector as such is a job-intensive industry of 
the future that requires government intervention to become profitable and economically 
viable. 

Source: Fitzgerald, B. (2019), EV’s will make nickel a once-in-a-generation investment opportunity, says BHP, Live 
Wire, 16 August; McKinsey (2019), Recharging economies: The EV-battery manufacturing outlook for Europe, 
McKinsey, 3 June. 
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Industry sector investments would rise to USD 423 billion per year, 9% of the total, 
with the largest amount (USD  357  billion) going for energy efficiency measures  
(e.g., more efficient electric motor systems and measures to reduce requirements  
for process heat and steam) and the rest predominantly in the direct use of  
renewables (e.g., solar thermal for process heat) and heat pumps. 

District heating and cooling systems offer the opportunity to integrate bioenergy, 
geothermal and solar heat. Such systems can provide thermal energy storage 
over short-time horizons or on a seasonal basis to use heat pumps efficiently by 
accessing hot/cool energy sources (depending on the season), such as rivers, lakes, 
and geothermal bores, among others. Other important efficiency opportunities 
exist in better insulation, flow regulation and time-of-use energy pricing to increase 
the economic viability of district energy systems. This field of investment can be 
combined with building renovation. Investments could be increased to around  
USD 18 billion per year.

Innovations will be needed in the end-use sectors and for sector coupling. Investments 
in electrolysers to produce green hydrogen and hydrogen supply infrastructure and 
deployment could be increased to around USD 20 billion per year, with significantly 
greater needs after 2030. Because of the early stage of development of green hydrogen, 
supply chain investments of around USD  5  billion would be required to produce a 
gigawatt of supply (representing around 15-20 petajoules/year, enough to make  
2 million tons of iron and steel or to heat half a million energy-efficient homes). Today 
only 0.3 GW of hydrogen electrolyser capacity is in place and manufacturing capacity 
is below 2 GW per year. Significant scaling up of this capacity will be needed in coming 
years, along with expansion of capacity for hydrogen transportation and logistics 
(dedicated pipelines and upgrades to existing natural gas pipelines, refuelling stations, 
hydrogen storage facilities, hydrogen shipping). The focus should be on replacing 
hydrogen produced from fossil fuels in existing applications with renewably produced 
hydrogen and investing to drive down the costs of electrolysers. Over time, as the need 
for green hydrogen grows, a significant expansion of renewable power capacity will 
also be needed to produce it. 
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IRENA analysis suggests excluding CO2 capture and storage (CCS) for power 
generation from investment projections for the stimulus package, as CCS technologies 
are uneconomical and can only play a minor role in the energy transition. Given the 
technology’s capital-intensive nature and long project development time, CCS for 
power does not fit well with stimulus objectives. 

CCS today is mainly linked to CO2 use for enhanced oil recovery. If the energy transition 
causes oil demand to dwindle and oil prices to fall, this driver will disappear. A longer-
term need may remain in specific industrial processes, such as cement clinker kilning. 
Elsewhere, CCS would mainly be applied as a transition solution to keep existing plants 
alive. 

With CO2 capture and use (CCU) technologies, various estimates suggest limited net 
CO2 mitigation. By 2030, all combinations of CCU and CCS represent less than 1% of 
total CO2 emission reduction. Early stage innovations, such as biomass CCS (BECCS) 
and direct air capture, as well as PtX synfuel production, may be considered. However, 
the investment needs for these technologies in the next few years represent a small 
volume compared to the overall stimulus size. This option, therefore, is not discussed 
in further detail. 

Figure 4.2 provides a further breakdown of investment needs by technology. In addition 
to solar PV and wind investment, the substantial requirements for transmission and 
distribution grids are notable, as are the needs for energy efficiency investment across 
all end-use sectors and for substantial investment in EV charging infrastructure.

Renewable and energy efficiency deployment must accelerate significantly across 
all regions if internationally agreed climate and energy goals are to be met (see  
Figure 4.3). East Asia (including China) accounts for almost a third of annual investment 
needs (32%) followed by North America (18%), the European Union and the United 
Kingdom (over 12%), the rest of Asia (12%), the rest of Europe (7%), the Middle East 
and North Africa (6%), Latin America and Caribbean (5%), South-east Asia (4%), Sub-
Saharan Africa (3%) and Oceania (1%).

The energy transition 
must accelerate 
everywhere to meet 
climate goals
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Figure 4.2    New investment needs for renewable energy and grids by sector and technology group, 
annual averages, 2019-2030 

Average annual investments (USD billion per year)
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Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050. 

Note: PV = photovoltaic; CSP = concentrated solar power; EV = electric vehicle. 
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Figure 4.3    Energy transition investment under the Transforming Energy Scenario, 
annual averages, 2019-2030

Share of clean energy annual investments per regions and technologies, 2019-2030
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Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050.

Note: “Power grids and storage” includes investment in power grids and energy flexibility measures such 
as energy storage. “Energy efficiency” includes efficiency measures deployed in end-use sectors (industry, 
buildings and transport) and investment needed for building renovations and structural changes (excluding 
modal shift in transport). “Renewable power” includes investment needed for the deployment of renewable 
technologies for power generation; “Renewables end-uses and district heat “includes investment needed for 
renewable energy technologies in direct end-use and district heat applications (solar thermal, geothermal). 
The bar chart includes the data for the five regions with the largest investment needs. “Rest of the World” 
includes the Middle East and North Africa, Latin America and Caribbean, South-east Asia, Sub-Saharan Africa 
and Oceania. Country groupings are defined in Annex I. 
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05 | EMPLOYMENT AND 
  GROWTH BENEFITS 
  TO 2030

Spurred by the need to overcome the COVID-19 pandemic with a green recovery 
investment push, an acceleration of the energy transition can bring substantial socio-
economic benefits, specifically the creation of much-needed jobs and economic 
benefits. This section discusses the employment intensity of renewables and the 
opportunities for job creation, particularly in solar and bioenergy. The analysis shows 
that job gains from the transition outpace job losses in fossil fuels globally and in all 
regions. The discussion also covers the benefits along the value chain, distributed 
across different occupational groups. 

5.1 Employment intensity in transition-related investment 

The so-called employment intensity of investment, meaning the employment 
generated for each unit of investment, varies from one technology to the next. 
Investing in energy transition technologies creates close to three times more jobs 
than fossil fuels do, for each million dollars of spending.114 Figure 5.1 shows that both 
renewables and energy flexibility have an intensity of more than 25 jobs/USD million, 
with energy efficiency at about 10 jobs per million U.S. dollars invested.115 

At the same time, significant regional differences (Figure 5.2) reflect specific country 
conditions, such as the depth and characteristics of local value chains, energy and 
commodity dependencies, and trade relationships116. The global employment intensity 
of all energy transition-related technologies is about 16.5  jobs/USD million, but 
regional values range from as high as about 30 jobs/USD million in Latin America and 
the Caribbean and countries of the Association of Southeast Asian Nations (ASEAN) 
to around 10 in EU-27 plus UK and North America (and 5 in Oceania). 

Policy makers have an opportunity currently to raise the ambition of their energy 
transition plans and to strengthen the associated value chains by merging those 
transition plans with COVID-19 recovery programmes. Doing so will leverage the 
positive employment impact of the energy transition.
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Figure 5.1.    Global average employment intensities of investments in renewable 
energy, energy efficiency and energy flexibility  

Figure 5.2.    Employment intensity of transition-related investments  
(renewables, efficiency and flexibility), by world region

Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050. 

Note: The ratio is obtained from the average investment and jobs up to 2030. 

Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050. 

Note: Data on average jobs and investment to 2030 were used to create the figure. Country groupings are 
defined in Annex I. 

57

AN AGENDA FOR DEVELOPMENT, RESILIENCE AND EQUALITY

PA
R

T 
II



5.2 Potential for medium-term job creation

The pathways to the energy transition analysed in IRENA’s Global Renewables Outlook: 
Energy Transformation 2050 reveal the considerable employment potential of green 
recovery programmes. Investing in the energy transition would lead to 100  million 
people being employed in the energy sector by 2030 under the Transforming Energy 
Scenario, up 74% from today’s 58 million – and 15 million more than under the Planned 
Energy Scenario, which is based on nations’ current plans and commitments. 

Jobs in renewables would grow to almost 30  million in 2030 from about 12  million 
in 2017. Employment in energy efficiency would expand from under 10  million to  
29 million, while grids and energy system flexibility would likely see an increase from 
7.4 million to 12 million workers. In each case, the more ambitious Transforming Energy 
Scenario offers significant gains over the Planned Energy Scenario. Figure 5.3 shows 
the global results and how each region would fare.117

Figure 5.3.    Energy sector jobs in 2030 under the Transforming Energy Scenario, 
globally and by region 

Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050. 
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5.3 Net gains in employment

The new jobs created in transition-related technologies would substantially outweigh 
the job losses in the fossil fuel and nuclear sectors under both scenarios. But the 
gains would be far more pronounced under the Transforming Energy Scenario,  
i.e., with greater ambition. Examining the difference in energy sector jobs between  
the two scenarios in 2030, Figure  5.4 presents job gains and losses for different  
energy technologies, globally and by region. 

Globally, transition-related technologies create almost 19 million jobs more than 
under the Planned Energy Scenario. Although the fossil fuel and nuclear industries 
lose 4  million  jobs, the Transforming Energy Scenario still yields a gain of almost 
15 million jobs. 

The balance of overall energy sector jobs is also positive in all individual regions, 
although the loss of fossil fuel jobs is concentrated in a few (East Asia, the rest of Asia, 
Middle East and North Africa, EU-27 plus UK and North America). This circumstance 
allows for meaningful employment in the transition-related energy sector for workers 
transitioning from the fossil fuel sector, as well as new opportunities for both skilled and 
unskilled workers from other industries across all the segments of the value chain. Given 
the current crisis and potential misalignments that occur in labour market dynamics 
(sectoral, temporal, spatial and educational) in any transition, a holistic approach needs 
to be pursued in labour market policy-making.

New jobs in transition-related 
technologies would outweigh 
job losses in fossil fuel and 
nuclear energy
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Figure 5.4.    Energy sector job differentials between the Planned Energy and 
Transforming Energy scenarios in 2030, globally and by region

Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050.

Note: Country groupings are defined in Annex I. 
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Figure 5.5.    Renewable energy jobs in 2030 under the Transforming Energy Scenario, 
globally, by region, and by technology 

Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050. 

Note: Country groupings are defined in Annex I.

5.4 Solar and bioenergy labour demand

Addressing the unprecedented scale of unemployment resulting from the global 
pandemic calls for government intervention, both to save existing jobs and create 
new ones. Renewables can create 29.5 million  jobs by 2030 under the Transforming 
Energy Scenario. Among renewable technologies, solar energy and bioenergy have the 
greatest potential – 11.7 and 10.9 million  jobs, respectively, followed by wind energy 
jobs, at 3.7 million, and hydro at 3 million. 

Among all regions, East Asia can expect the highest number of renewable energy  
jobs by 2030 under the Transforming Energy Scenario. The total of almost 11 million jobs 
is dominated by solar technologies. Figure 5.5 illustrates the distribution of renewable 
energy jobs by region and technology under the Transforming Energy Scenario  
through 2030.
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Increasing the ambition from the Planned Energy Scenario to the Transforming Energy 
Scenario produces more than 9 million additional jobs in renewable energy. Almost 
56% of the new jobs are located in Asia, driven mainly by the increase in solar jobs in 
East Asia and bioenergy jobs in Southeast Asia. 

5.5 Stronger value chains and job creation

Policy makers need to recognise how many renewable energy jobs can be created 
along each segment of the value chain, so they can design green recovery 
programmes that maximise regional and national value creation. Renewable energy 
draws on a wide variety of occupational groups and skill sets and thus is a boon 
to many people. From project planning and development to the manufacturing of 
equipment and components, from construction and installation to operations and 
maintenance, renewable energy projects entail a broad range of activities and thus 
offer considerable potential (Box 5.1). 

Leveraging local capacity  
can create considerable  

job opportunities
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Box 5.1    Employment requirements across the segments of the value chain  
for three renewable energy technologies

Figure 6.6 illustrates the human resource requirements of segments of the value chain for  
solar photovoltaic (PV) plants and onshore and offshore wind farms.118

••   A large-scale 50 MW solar PV project provides a total of 230 000 person-days of employment 
along all segments of the PV value chain. The highest concentration is in operation and 
maintenance (O&M), which requires 56% of the total human resources, followed by 
manufacturing (22%), and construction and installation (17%). 

••  For a 50 MW onshore wind project, a total of 144 000 person-days is needed. In this case, 
again, O&M is the leading segment, accounting for 43% of the total employment, followed 
by construction and installation (30%), and manufacturing (17%).

••  Similarly, the analysis for a 500 MW offshore wind farm yields a total of 2.1 million person-
days of employment, with manufacturing and procurement representing the largest segment 
(59%). This is followed by O&M (24%) and installation and grid connection (11%). 

Procurement
and
manufacturing

Transport
Installation
and grid
connection

Project
planning

Decommiss-
ioning

Operation
and
maintenance

22% 2% 17% 56%

229 055
person-days

144 420
person-days

2.1 mio
person-days

2%

17% 1%

1%

2% 30% 43% 7%

24%11%59% 5%1 %

Solar PV
Solar PV
(for 50MW)

Onshore Wind
(for 50MW)

O�shore Wind
(for 500MW)

Human Resources
Requirements
 

Onshore Wind

O�shore Wind

Figure 5.6.    Employment along several important renewable value chains

IRENA (2017), Renewable Energy Benefits: Leveraging local capacity for onshore wind, International 
Renewable Energy Agency, Abu Dhabi; IRENA (2017), Renewable Energy Benefits: Leveraging local capacity 
for solar PV, International Renewable Energy Agency, Abu Dhabi; IRENA (2018), Renewable Energy Benefits: 
Leveraging local capacity for offshore wind, International Renewable Energy Agency, Abu Dhabi. 

Note: the values are averages that vary depending on location and labour-intensity over time. 
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Figure 5.7 shows how the 29.5 million renewable energy jobs expected under the 
Transforming Energy Scenario for 2030 are distributed by segment of the value 
chain.119 The employment intensity of biofuel supply is very high, accounting for 
33% of all renewable energy jobs, followed by construction and installation (30%), 
operation and maintenance (19%), and manufacturing (18%). 

Figure 5.7    Distribution of the 29.5 million jobs in renewable energy by segment of 
the value chain: Transforming Energy Scenario in 2030

Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050.
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Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050. 

Figure 5.8    Distribution of jobs in solar PV, wind and bioenergy by segments of the 
value chain: Transforming Energy Scenario 2030 
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The distribution of jobs across segments of the value chain depends on both 
technology and location. Figure 5.8 shows this distribution for solar PV, wind and 
bioenergy. The almost 9 million solar PV jobs are dominated by construction and 
installation (53%), with manufacturing and O&M accounting for 25% and 22%, 
respectively. The largest share of wind energy jobs is in the manufacturing segment 
(43%), followed by construction and installation (34%), with the remaining quarter 
in O&M. Bioenergy jobs are heavily concentrated in biofuel supply (90%), with O&M 
(5%), construction and installation (3%) and manufacturing (2%) rounding out the 
job requirements. 
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5.6 Demand for key skills and job types

The design of green recovery programmes must also take into account existing 
skills and potential skill gaps. Figure 6.8 shows what sort of jobs are likely to be 
created, classified into broad occupational requirements. Information is provided 
for a subset of renewable energy technologies (solar PV, solar water heaters, 
onshore wind, offshore wind and geothermal) in 2030 under the Transforming 
Energy Scenario. Overall, the 15.5 million jobs in these technology segments can 
be broken down into workers and technicians (77%), experts (10%), engineers and 
others with advanced degrees (9%), and marketing and administrative personnel 
(3%). For the two solar technologies (PV and solar water heaters), 80% of jobs 
are for workers and technicians, 9% for experts, 8% for engineers and others with 
advanced degrees, and less than 3% for marketing and administrative personnel. 
There are significant differences between the two solar technologies, with workers 
and technicians accounting for 95% of jobs related to solar water heaters and 76% 
for PV.

The share of workers and technicians for wind and geothermal is 68% and 86%, 
respectively. When comparing wind with solar PV, we find a lower share of workers 
and technicians (68% versus 76%), and higher shares in experts (14% versus 11%), 
engineers and higher degrees (12% versus 11%) and marketing and administrative 
personnel (6% versus 3%).

Figure 5.9    Distribution of solar (PV and solar water heaters), wind (onshore and 
offshore) and geothermal jobs in 2030 under the Transforming Energy 
Scenario, by occupational requirements 

Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050.
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IRENA (2020), Global Renewables Outlook: Energy Transformation 2050. 

5.7 Triggering additional GDP growth

The Global Renewables Outlook documents the potential of an ambitious 
energy transition to produce economic growth. Across the global economy, the 
Transforming Energy Scenario has a consistently positive effect compared with the 
Planned Energy Scenario, boosting global GDP by an additional average 1.3% per 
year between 2020 and 2030. The cumulative GDP gain would therefore amount 
to USD  16  trillion. The additional growth is initially driven by investment in the 
power sector and in energy efficiency. The impacts of investment would remain 
positive through 2030. Other factors at play would result from changes in consumer 
spending in response to changes in fiscal policy, price effects, other indirect and 
induced effects, and trade. 

Figure 5.10    Additional boost in GDP under the Transforming Energy Scenario,  
2020-2030 (average per year)
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06 |  MEASURES NEEDED 
THROUGH 2030 AND BEYOND

Mobilising the finance needed to scale up investments in renewable energy and energy 
efficiency, as outlined in this report, requires swift and decisive policy measures in 
a number of areas. Policy measures are also required to maximise socio-economic 
impacts, enhance the institutional and economic system capacity to manage this high 
level of investments, and distribute the benefits in an equitable manner.

Underpinning is the development of domestic industrial capacities and supply 
chains through local content requirements, domestic capacity development, the 
involvement of national development banks in green financing, the adoption of 
proper price signals, and adequate support for research and development. To build 
the needed workforce and meet skills requirements, a comprehensive set of labour 
and educational policies are needed. Mobilising the necessary green investment 
requires greater engagement on the part of institutional investors and the use of 
green bonds. Finally, to achieve the goal of universal access to modern forms of 
energy, financing for electrification and clean cooking must be increased. 

Institutional investors 
represent vast potential for 

renewable energy finance
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6.1 Scaling up renewables across the board 
As demonstrated earlier, investment in renewables has a significant impact on both 
recovery and decarbonisation. To exploit that potential, the following policy measures 
are recommended in the medium term. 

Invest in the power sector 

A well-functioning power sector with high shares of renewables will be the backbone 
of future energy markets. The electrification of transport and heating and cooling 
will trigger additional demand for power, which should be met with renewables. For 
mature technologies (solar PV, hydro, on- and off-shore wind, biomass), fast-tracked 
licensing, streamlined permitting, customised loans and long-term power purchase 
agreements (resulting from auctions) are among the measures needed. For less-
mature technologies, such as tidal energy, subsidies and project grants are needed. 

Investment decisions for the power sector need to account for a balanced mix 
of variable and dispatchable renewable energy technologies. Investment in other 
flexibility options can pave the way to full decarbonisation. Flexible grids and 
pumped hydro are among the technologies that should be facilitated through 
centralised planning, fast-tracked licensing and customised loans, while smart meters, 
batteries and other storage technologies require incentives such as subsidies and tax 
exemptions. 

Improve market design and offer financial incentives 

The pandemic’s impact on energy markets provides a practical demonstration of 
some of the challenges that high shares of variable renewable energy can generate. 
A resilient power system characterised by flexible demand and variable generation 
requires a market design that is able to signal demand for stable, long-term renewable 
generation while rewarding flexibility in the short-term through appropriate price 
signals.120 Also desirable is cross-border trading of electricity. 

In addition, measures must enable the electrification of end uses with renewable-
based power. These include synchronising the expansion of renewable power plants 
with plans and measures to deploy electric solutions for transport and heating and 
cooling (e.g., targets for EVs and heat pumps as well as fiscal measures to incentivise 
their adoption). Public funds must provide investment subsidies, in addition to grants 
and tax exemptions, to stimulate the market. 
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Scale up renewable heating and cooling solutions and energy efficiency 

Mandates, incentives and fiscal inducements are needed to trigger the additional 
renewables-related investment identified in the heating and cooling sectors. Grants 
or tax incentives could be used to subsidise the higher capital costs of renewable heat 
options. Ambitious solar thermal targets, in addition to reduced system prices and 
customised loans, could also promote the deployment of heat pumps and solar water 
heaters. Mandating these solutions in buildings would also be effective. 

In buildings, energy efficiency must be promoted through subsidised assessment 
of potential; cash incentives and tax rebates for householders, customised loans 
for retrofitting; tax exemptions and customised loans for efficient appliances; and 
minimum standards for appliances. Consumers connected to a district heating and 
cooling or gas network should be required to use the heat provided by the network. 
This would ensure the demand that is needed to render the fuel switching economically 
attractive. Buildings not connected to a grid should be required to adopt solutions 
such as heat pumps or solar water heaters. 

In industry, energy efficiency needs to be promoted through subsidies for the 
assessment and implementation of energy management systems (ISO 50001); cash 
incentives, tax deductions, and customised loans; and accelerated depreciation of 
efficiency investment. Heat pumps and the direct use of renewables require cash 
incentives and customised loans for new installations. 

Policies should promote investment into the development of hydrogen electrolysers 
and innovative zero-carbon process technologies for industry and other hard-to-
abate sectors. Possible policy measures include subsidies, customised loans, R&D 
policies to cut costs, feed-in tariff schemes (or the like) that support the construction 
of prototype plants, as well as new, dedicated policy measures to create a green 
hydrogen market. Certification systems and regulations for carbon-free hydrogen 
supply are critical to ensure that future hydrogen supply is compatible with climate 
change goals, even if transported from afar. Finally, facilitating access to curtailed 
renewable electricity is crucial for the production of green hydrogen. 
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Invest in renewable-based transport  

The decarbonisation of the transport sector will require strong policies as well as 
structural and behavioural changes. 

Fiscal and financial incentives for EVs are crucial, but they promote decarbonisation 
only when accompanied by renewables-based power generation. Stimulus packages 
supporting the automobile industry can be tied to the industry’s commitments to 
invest in EVs and higher-efficiency cars. Labelling and minimum standards for energy 
efficiency and emission should be considered, along with bonuses for cars that exceed 
fuel efficiency and emissions standards. 

Depending on the country context, biofuels could be supported through blending 
mandates for ethanol and biodiesel, customised loans for biofuel production, 
and fiscal incentives (or mandates) for the use of advanced biofuels in aviation  
and shipping. 

Hydrogen could also be used in the transport sector via fuel cells. This would  
require dedicated investment in R&D and demonstration projects and in supply 
infrastructure, in addition to mandates and incentives for hydrogen and hydrogen-
derived synthetic fuels. 

Electric vehicle uptake  
must be matched 

with renewable power 
generation
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Keep expanding off-grid renewables 

Investments in energy access must remain a central priority of energy policies in 
the medium term. Aligned with the time frame of Sustainable Development Goal 7, 
countries are advised to develop comprehensive electrification and clean cooking 
plans based on an optimum, yet dynamic, mix of centralised and decentralised 
solutions to deliver universal access.121 Energy access plans should embrace 
the principles of inclusivity, permanence, viability, integration122 and a focus on 
development outcomes for end users.123 

National plans will have to be complemented by enabling policies and regulations 
to attract the new investments needed across all energy access solutions.124 Policy 
needs vary according to local conditions and the access solutions proposed. 
The specific case of renewable energy mini-grids, for instance, usually requires 
dedicated policies and regulations to address legal and licensing questions, 
tariff setting, access to financing, and what happens once the main grid reaches  
the area.125 

In addition to policies and regulations, other elements of the enabling environment 
are also needed to accelerate off-grid renewable energy solutions, including 
tailored delivery models and financing for end-users and enterprises, appropriate 
institutional approaches, capacity building and skills, cross-sector linkages and 
adapted technologies (see Figure 7.1).126 Gender considerations must be integrated 
into the design of policies and programmes, capacity-building initiatives, 
technology applications, and delivery and financing models. 
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Figure 6.1    Elements of an enabling environment for off-grid renewable  
energy solutions 

IRENA (2019), Off-grid renewable energy solutions to expand electricity access: An opportunity not to be 
missed, International Renewable Energy Agency, Abu Dhabi. 
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To realise the energy transition-related 
investments, policy makers need to:

Scale up power transition 
investment by:

•• Fast-tracking licensing, customised 
loans, and long-term power 
purchase agreements resulting from 
auctions to support the deployment 
of mature renewable electricity 
technologies.

•• Expanding R&D and providing 
subsidies and grants for emerging 
renewable electricity technologies 
(such as tidal energy).

•• Developing flexibility options, 
including grids and pumped hydro, 
through centralised planning, fast 
tracked licensing, and customised 
loans; and smart meters, batteries 
and other storage technologies 
through financial incentives.

•• Redesigning the power market 
to provide stable and long-term 
signals to renewable generators 
while rewarding short-term 
flexibility.

•• Enhancing cross-border trading  
of electricity.

•• Supporting the electrification  
of end-uses by synchronising 
renewable power plants with  
plans and measures to electrify 
transport and heating and  
cooling (e.g., investment subsidies 
and time of use tariffs).

Scale up heating and cooling 
transition investment by:

••  Introducing renewable energy quotas 
for suppliers (e.g., in district heating 
and cooling and green gas) and 
mandating the use of renewable heat 
when connected to a network.

••  Introducing renewable energy quotas 
and mandates for decentralised heat 
(e.g., heat pumps) through building 
codes.

••  Providing financial incentives  
(e.g., grants or tax credits) to 
subsidise the higher capital costs  
of renewable heat options in 
buildings and industry.

••  Investing in innovation, R&D and 
demonstration projects to support 
less mature technologies (e.g., green 
hydrogen).
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Scale up transport transition 
investment by:

••  Providing financial or fiscal
incentives for the purchase of
electric vehicles and fuel-efficient
vehicles.

••  Introducing labelling, minimum
standards for energy efficiency and
emissions, and bonuses for cars
that exceed standards.

••  Introducing blending mandates
for ethanol and biodiesel, and
offer customised loans for biofuel
production.

••  Introducing mandates and fiscal
incentives for the use of advanced
biofuels for aviation and shipping,
and for the use of hydrogen and
hydrogen-derived synthetic fuels.

••  Investing in innovation and R&D to
support hydrogen via fuel cells, in
addition to supply infrastructure.

Scale up energy 
access by:

•• Allocating funding for national
electrification and clean cooking
plans in national budgets
complemented further by
development finance.

••  Capitalising dedicated funding
facilities to deliver financing
tailored to utilities, enterprises,
and consumers.

••  Ensuring that scarce public
financing is effectively deployed
by promoting solutions, such as
results-based financing, that can
improve viability and mobilise
private capital.

••  Building adequate capacity among
local financial institutions and
intermediaries to expand access
to financing for energy access and
linked productive activities.

••  Identifying energy gaps across
sectors that could be addressed
through distributed energy
solutions.

••  Ensuring inclusivity in access to
financing for energy enterprises
and end users.

••  Ensuring adequate and reliable
supply of modern energy to
schools, health care facilities
and community centres through
dedicated programmes.
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6.2 Developing renewable energy industries

COVID-19 recovery packages need to be integrated into forward-looking industrial 
policies focused on energy transition technologies. Industrial policies will play a  
vital role in transforming the productive structures that underpin green industries, 
especially in developing countries that lack pre-existing related capabilities, where 
market forces may detract from welfare-optimal outcomes and where the broader 
trends dominating anti-poverty and recovery policies have favoured consumption jobs 
over production jobs.127 

The financial resources now mobilised to address the social and economic repercussions  
of the COVID-19 pandemic have altered perceptions of what governments can and  
must do. The necessary government efforts could be channelled into accelerating the 
energy transition. 

Individual countries are embarking on the energy transition from different starting 
points, defined largely defined by their existing socio-economic structures, supply 
chains and human expertise. Countries must nevertheless acknowledge that policy 
interventions underlie the accumulation of productive capabilities. This section will 
outline policy interventions capable of stimulating the investments needed to promote 
a post-COVID recovery. 

Support national manufacturing via local content requirements 

Local content requirements can be helpful in providing local firms with opportunities for 
learning-by-doing and incremental innovation, especially in the context of consolidated 
international supply chains with high barriers to entry. This is particularly relevant  
to renewable energy, which in many markets is still a newcomer. Renewable energy  
also offers favourable prospects for localised inputs because of the comparative ease 
of technology transfer and the labour intensiveness of its low- and medium-skilled  
work segments. 

In the past, the use of local content requirements for industrial development and job 
creation has sometimes been found to violate World Trade Organization rules. The post-
COVID landscape presents an opportunity to rethink these rules and the policy space 
for using local content requirements, including the possibility of granting special status 
for renewable energy technologies, given the nature and urgency of climate change. 

At the same time, local content requirements are not a stand-alone solution. They do 
not suffice for building productive capabilities that are oriented toward international 
competitiveness in the long run.128 In fact, they have often failed to achieve desired 
outcomes. Quotas have often been either too high, scaring away investors, or too 
broad, enabling investors to exploit ambiguities.129 More importantly, government have 
often enforced local content quotas without investing in parallel processes to build 
capabilities, leading to a costly trade-off between local content and competitiveness. 
The accumulation of productive capabilities required for integrating renewable 
energy supply chains should therefore go far beyond local content requirements and  
be combined with genuine investment in human resource development to fit local 
content ambitions. 

76

THE POST-COVID RECOVERY



Establish capacity development programmes 

Programmes to develop suppliers can enhance the industrial capabilities of local actors 
by allowing domestic firms to benefit from more stable intra-industry relationships, 
exposing them to international best practices and quality standards, and giving 
them access to information on quality requirements and evolving market needs. In 
Malaysia, for example, vendor development programmes were set up across several 
sectors with the objective of developing a competitive domestic industrial base and 
local technologies. Firms participating in such programmes have strengthened their 
capabilities, increased sales, gained exposure to international markets, and stabilised 
their contracts, enabling them to plan better.130 

Technical skills are also essential for the adoption and diffusion of renewable 
technology. When institutions for training specialised personnel are lacking, or when 
specific skills (or at least the means for acquiring such skills) are not provided nationally 
and locally, private firms struggle to increase local content.131 Therefore, strategies 
for entering renewable energy value chains need to be supported by targeted labour 
policies, as discussed further on. 

Through gradual accumulation of capabilities, local firms can develop the scale and 
capacity to meet the demand for increasingly sophisticated inputs and services in 
green technology manufacturing. This strategic and holistic approach implies that 
even though countries would eventually phase out local content requirements as part 
of their international trade commitments, they would have built a competitive supplier 
base that would no longer need protection.132 This approach would also enable 
countries to integrate renewable value chains without potentially slowing down the 
global energy transition. 
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Offer green financing via development banks 

Green national development banks, or green financing programmes under national 
development banks, can help improve access to credit, investment and funding to 
undertake industrial activities that feed into renewable energy value chains. Credits 
for activities that aim to increase local content in renewable energy sector could also 
benefit from lower interest rates (e.g. clean-tech interest rates versus the standard 
interest rate).

In Brazil, for example, the Brazilian National Development Bank played an important 
role in supporting the wind turbine manufacturing industry by offering competitive 
financing for wind power installations (at rates well below market levels) while requiring 
local content. In the U.S. market, electric car makers benefitted from guaranteed loans 
(of more than USD 1 billion in total) from the U.S. Department of Energy.133 

Provide price signals and fiscal tools 

Price control mechanisms are industrial policy tools that use prices to achieve desired 
socio-economic outcomes. For instance, fiscal incentives can be offered to companies 
and suppliers that contribute to the local economy through industrial linkages and 
knowledge transfer. Governments can also alter market signals by increasing the cost of 
alternatives to green technologies. For example, besides carbon taxes, the progressive 
phasing out of fossil fuel subsidies can incentivise local consumers and firms to shift to 
renewables, creating a mass market in which private firms can exploit scale economies 
to produce goods at lower cost. 

Industrial policies can help to ensure  
positive socio-economic outcomes
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In the U.S. market, Tesla and other makers of electric cars have benefitted from federal 
tax credits for purchases of electric cars, as well as from fuel efficiency standards that 
favoured energy-efficient vehicles, further boosting the productivity of manufacturers 
through economies of scale. The European Union’s gradual phasing out of incandescent 
bulbs between 2009 and 2012 enabled LED costs to fall by 85% because the shifting 
consumer demand created a mass market that enabled firms to produce LED goods 
more competitively.134 

Support R&D, new strategies and industry clusters 

Increased R&D for energy transition technologies can become an essential ingredient for 
COVID-19 recovery programmes. Innovation-driven industrial policies have a key role to 
play in addressing climate change because innovation along the value chain depends on 
public institutions that incentivise firms to perform in-house R&D, quality certification, 
standard setting, incubation, technology transfer and diffusion.135 Government action is 
essential because financing tends to skew toward the deployment phase of incumbent 
dominant technologies rather than early-stage R&D.136 As a result, in order to stimulate 
a low-carbon revolution and green technology development, the state should consider 
providing long-term, patient capital and R&D grants. 

The European Union has been a frontrunner in supporting renewable energy industries. 
Of the EU’s sizeable public funding for green tech R&D, around EUR 5.9 billion (about 
USD 7 billion) goes towards energy research and innovation projects under the Horizon 
2020 programme.137 These projects create and improve transition-related technologies 
such as smart energy networks, tidal power and energy storage. 

To further promote technology diffusion, governments can establish industry clusters 
for emerging energy transition technologies. Several renewable energy technologies – 
notably onshore wind and solar PV, which have become least costly technologies for power 
generation138 – have reached market maturity in the past years, but other technologies 
that will be crucial for the long-term energy transition and full decarbonisation of energy 
systems, are not yet cost-competitive. Examples include battery storage, hydrogen, 
synthetic fuels, electric vehicles, tidal power and kite power. Recovery programmes can 
help to bring emerging technologies closer to technological maturity. 

Although these technologies can be supported individually under COVID-19 recovery 
programmes, policy makers might consider forming industry clusters to further develop 
them. By adopting national or regional strategies for emerging technologies, countries 
should be able to localise or regionalise many of the expected socio-economic benefits 
of industry development and job creation. The Netherlands139 and Germany, for instance, 
have developed a national hydrogen strategy aimed at creating a national hydrogen 
supply chain. Policies and regulation, infrastructure investment and support policies are 
all parts of the strategy. 
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To develop a renewable energy industry, policy 
makers need to:

3  Provide investment incentives for green R&D, patient capital, and grant 
funding.

3  Design and set up training programmes to build skilled human capital.

3 Consider local content requirements, incentives, skills development,  
R&D support and state-led investment.

3 Impose strict performance requirements on local suppliers in exchange 
for government support (such as subsidies and tax breaks).

3 Establish green financing programmes through national development 
banks to improve access to credit, investment and funding for industrial 
activities.

3 Set up supplier development programmes to promote learning-by-doing 
for local suppliers.

3 Increase R&D for energy transition technologies to trigger innovation  
and spillover effects.

3 Establish energy transition strategies and industry clusters for emerging 
technologies, e.g., hydrogen and batteries.

3 Phase out local content requirements as international trade resumes and 
as a competitive supplier base outgrows protections for infant industries.

3 Certify quality, set standards, offer incubation, and support technology 
transfer and diffusion.
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6.3 Designing appropriate labour and educational policies

Well-designed labour market policies and forward-looking education and training 
programmes are needed to support the growth of a skilled renewable energy 
workforce and to address skills gaps that may emerge as the sector expands and 
evolves. Policies can facilitate the process in a number of ways, such as enhancing the 
quality not only of university curricula but also of technical and vocational education 
and training (TVET) programmes; incorporating information technologies for remote 
learning (of great significance in the wake of the COVID-19 crisis); ensuring continuity 
of education and training for current students through improved use of information 
technology; and integrating energy and climate education in primary, secondary and 
tertiary education. 

Adopt comprehensive labour policies 

While the energy transition offers many opportunities for job creation, labour 
market policies must also address structural changes, notably temporal, spatial, 
educational or sectoral misalignments. As the energy transition unfolds, altered 
occupational and skills patterns will be just as critical as changes in employment 
numbers. Because labour challenges are context-specific, labour policies for a just 
transition will depend on the specific circumstances of each region and country. 
Effective labour market interventions include adequate employment services 
(matching jobs with qualified applicants; facilitating on- and off-job training; and 
implementing job safety nets), along with measures to facilitate labour mobility 
where necessary, such as relocation grants. 

The renewable energy sector will also benefit from labour policies that embrace 
and encourage best practices in worker safety, remuneration, and workplace rights 
and quality standards. The desire to ensure that jobs are of high quality should be 
reflected in both short-term stimulus packages and longer-term policy responses. 
Flexible work arrangements, voluntary forms of part-time work, and work-from-
home with the help of video-conferencing software are important ways to recruit 
and retain talent, not only in the immediate aftermath of COVID-19 but also in the 
long term.
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Enhance education and training, including technical  
and vocational programmes 

Developing adequate education and training programmes can help avoid or 
minimise skills gaps. This requires monitoring how skills profiles evolve, identifying 
potential skills gaps, and working with educational institutions and the renewable 
energy industry to address any mismatches between skill-building profiles and the 
inventory of skills required by the energy transition. 

TVET institutions need financial and technical support to ensure a high degree of 
training quality. Curriculum standards must keep pace with the skills needed in a 
continuously evolving renewable energy sector; instructors must receive training as 
needed; equipment must be kept up to date; and information and communications 
technologies must figure prominently. To ensure that skills development meets the 
needs of the renewable energy sector, TVET training in manufacturing, in particular, 
should move beyond skills such as metal working and welding to train workers in 
areas such as advanced material development and digital design.140 

Accreditation of programmes and certification of graduates will play a key 
role. Workplace learning opportunities such as apprenticeships should also be  
integrated into TVET programmes. Targeted scholarships, outreach and mentoring 
can all be deployed to attract more women and girls to programmes focused on 
renewable energy. 

Support renewable energy education from an early age 

Building local professional capacity to develop, manage and execute renewable 
energy projects will require close partnerships among universities, governments 
and firms to ensure that energy curricula prepare students for renewable energy 
careers in engineering, management and policy, and other fields. Education policies 
also need to build the capacity of teachers. 

Exposing young people to renewable energy–related topics and careers early in 
their schooling is a good way to build their interest and understanding. This can 
be done by including energy and climate education in primary, secondary and 
tertiary education. Such integration into national curriculum frameworks could 
focus not only on science and technology but also include social and environmental 
dimensions of the energy transition. 
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To implement appropriate labour and educational 
policies, policy makers need to:

3  Analyse and understand the country-specific employment potential along 
the value chain of energy transition technologies.

3  Examine the labour market impacts of the structural changes brought 
about by the transition, particularly by studying temporal, spatial, 
educational or sectoral misalignments.

3  Analyse occupational patterns and requirements for all energy transition 
technologies.

3  Provide adequate employment services (matching jobs with qualified 
applicants), facilitate labour mobility where necessary (through relocation 
grants), and co-ordinate skill-matching efforts by facilitating collaboration 
between industry and educational institutions.

3  Provide support for education and training programmes for careers in the 
renewables sector, ranging from university courses to TVET, to ensure 
high-quality training.

3  Provide funding for remote-learning (online) opportunities for students 
and trainees.

3  Support the integration of renewable energy and climate topics into 
primary, secondary and tertiary education curricula.
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6.4 Mobilising green energy investments 
A global energy transition, as outlined in the Global Renewables Outlook, will require 
a massive reallocation of capital away from fossil fuels and a considerable scale-up of 
investment in green infrastructure assets such as renewables. This will require tapping 
into all available capital sources, especially institutional and other large investors. 

Encourage institutional investment in renewables 

With about USD  87  trillion of assets under management, institutional investors 
(i.e., pension plans, insurance companies, sovereign wealth funds, endowments 
and foundations) command one of the largest capital pools in the world. They are 
indispensable to the investment required for the energy transition. 

Although direct institutional investment in renewable energy projects has increased 
over time, it remains minimal, amounting to only about USD 6 billion in 2018 – or 2% of 
total direct investment in renewables that year (see Figure 7.2). Similarly, institutional 
investment in renewables-focused funds is estimated at about USD 6 billion per year.141

Figure 6.2    Renewable energy project transactions involving institutional investors, 
by technology, 2009–Q2 2019

Source: IRENA (forthcoming), Mobilising institutional capital for renewable energy, International Renewable 
Energy Agency, Abu Dhabi; based on Preqin (2019), “Global infrastructure data” (database) (subscription 
required, last accessed September 2019). 
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Institutional investors are increasingly seeking investments with good environmental, 
social and governance attributes. By aligning their investment portfolios to a climate-
safe future, institutional investors can also be better prepared to anticipate new 
regulatory demands and evolving fiduciary standards.142 Many are likely to boost their 
capital allocations to renewable energy infrastructure as a way to hedge their climate 
exposure. Renewable energy assets can provide institutional investors with stable, 
bond-like returns that match their liabilities, while reducing their exposure to the risk 
of stranded assets. 

But combined efforts on multiple fronts will be needed to scale up institutional 
capital in renewables. Among those fronts are regulations and policies, capital market 
solutions, and a host of internal changes on the part of institutional investors.143 Policy 
makers and regulators can surmount the macroeconomic and regulatory barriers to 
greater institutional investment by taking the following steps:

3 Policies to support renewable energy deployment. Policy makers and 
regulators have a critical role to play in setting up comprehensive, supportive 
and clear policies that attract investors to the renewable energy sector and 
accelerate the energy transition. This includes a combination of direct policies 
and instruments, integrative policies and enabling policies.144

3 Sustainable finance principles. Policy makers and regulators can work 
to align the financial system with sustainability objectives. Examples include 
adopting new investment principles that incorporate environmental, social 
and governance aspects and establishing new requirements for investors, 
including climate risk analysis and disclosure.145

3 Regulation of institutional investors and investment mandates. 
Policy makers and regulators can review investment restrictions and capital 
adequacy rules that might adversely affect the ability of institutional investors 
to invest in long-term green projects. In addition, they can establish new 
sustainability mandates for institutional investors. These might include explicit 
provisions in investment guidelines concerning risk-and-return considerations 
related to environmental sustainability, long-term risk assessment and 
minimum-asset allocation targets for green sectors.146
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Promote green bonds for renewables 

Green bonds can be an important instrument to mobilise financial resources 
in support of a global low-carbon economic recovery aligned with climate and 
sustainable objectives. Green bonds are particularly attractive to institutional 
investors and have the potential to channel considerable additional private capital 
into renewable energy.147 

The global green bonds market was not immune to the shock triggered by 
the pandemic at the beginning of 2020. Before that, however, annual global 
green bond issuances experienced considerable growth, from USD  44  billion in 
2015 to USD  271  billion in 2019.148 Renewables are the largest recipient of green 
bond proceeds, followed by energy efficiency projects and clean transport (see 
Figure  7.3). Annual green bond issuances dedicated to renewable energy grew 
rapidly from USD 2 billion in 2013 to USD 21 billion in 2018.149 

Figure 6.3    Breakdown of green bond issuances by use of proceeds, cumulative 
volume, 2010-2019 

Source: IRENA analysis based on Environmental Finance (2019), “Bond Database” (database) www.bonddata.
org (subscription required, last accessed December 2019). 

Note: 2019 includes data up to and including November 2019. 
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The green bond market can be a bridge between providers of capital, such as institutional 
investors, and sustainable assets, including renewable energy. Although progress to 
date has been impressive, cumulative issuances of green bonds are still below 1% of 
global bond issuances, leaving significant opportunity for further growth.150 

Stimulating the recovery of the green bond market and boosting further growth, 
particularly with respect to renewable energy, will require co-ordinated measures 
among stakeholders, including policy makers, public capital providers, and 
institutional investors.151 

Policy makers and public financial institutions, in particular, can support green bond 
issuances and strengthen their credibility among market participants by 1) adopting 
green bond standards in line with global climate objectives (e.g., the Climate Bonds 
Standard); 2) reviewing investment restrictions for institutional investors and 
mandating a minimum allocation to green assets, such as renewables; 3) providing 
technical assistance and economic incentives (e.g., grants, seed capital and funding 
of demonstration issuances); and 4) creating pipelines of bankable renewable energy 
projects (e.g., via risk mitigation instruments, documentation standardisation and 
aggregation).152

To mobilise green investment, policy makers need to:

3  Boost the participation of institutional investors in the green sector by lowering 
macroeconomic and regulatory barriers hampering their investment.

3  Set up comprehensive, supportive and clear policy frameworks (including 
direct policies, integrative policies and enabling policies) to attract further 
investment in renewable energy and accelerate the energy transition.

3  Establish sustainability requirements for investors, such as climate-risk 
analysis and disclosure.

3  Review investment restrictions and capital adequacy rules and establish long-
term sustainability mandates for institutional investors, including long-term 
risk assessment and minimum asset allocation targets for green sectors, such 
as renewables.

3  Adopt green bond standards in line with global climate objectives (e.g., the 
Climate Bonds Standard).

3  Review investment restrictions and sustainability mandates for institutional 
investors and mandate a minimum allocation to green assets.

3  Create pipelines of bankable renewable energy projects.

3  Support green bonds through seed capital, demonstration issuances and 
capacity building.
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6.5 Ensuring universal access 

Raise large-scale finance for electrification and clean cooking 

Funding to expand people’s access to modern forms of energy will have to be 
strengthened if the world is to meet the goal of universal access by 2030, as articulated 
in SDG-7. Investments in electrification and clean cooking should be scaled up to 
become a central pillar of the global recovery package. The socio-economic dividends 
of reliable, sustainable and affordable energy access are substantial and underpin 
a just and inclusive recovery process while contributing to multiple Sustainable 
Development Goals. 

With an estimated need for more than USD  45  billion annually to meet the target 
of universal energy access,153 governments, utilities, off-grid enterprises and 
consumers will need tailored financing. And that financing will have to be aligned 
with an integrated strategy that leverages all electrification and clean cooking 
solutions and ensures that no one is left behind. Public financing will continue to  
play a fundamental role, even as new models to leverage private capital are tested 
and implemented. Fiscal support for off-grid renewable energy technologies could 
prove to be an effective tool for boosting technology diffusion. Support measures 
could be enshrined in national planning; they might include specific financial support 
to enable low-income consumers to afford connection fees, stand-alone systems or 
energy-efficient appliances. Building adequate capacity along the value chain – by 
upgrading financing institutions, for example – will yield valuable returns for the 
energy access sector. 

Welcome developments include planned funding facilities, such as the Universal 
Energy Facility154 (a multi-donor, results-based financing facility to scale up electricity 
access set up by the Sustainable Energy for All initiative) and the Clean Cooking Fund 
(a USD 500 million fund planned by the World Bank’s Energy Sector Management 
Assistance Program to scale up public and private investment in clean cooking).155 

Drawn up prior to the onset of the COVID-19, these funding facilities must be 
operationalised immediately and scaled up to support national energy access efforts.  

Strengthen links between energy supply, livelihoods and public 
infrastructure 

Vulnerable segments of the population will need a recovery path that includes an 
energy safety net, resilient livelihoods and long-term social security. While expanding 
modern energy access more broadly, careful attention must also be paid to distributed 
renewable energy solutions that deliver reliable and affordable energy for productive 
applications. 
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A more resilient and inclusive economy depends on more local economic opportunities 
and jobs, improved public infrastructure (healthcare and education),156 and better 
market linkages. Such improvements will also discourage rural-urban migration over 
the long-term. 

Several livelihood applications supported by distributed renewables already exist in 
many sectors – including textiles, agriculture, animal husbandry, food processing, 
carpentry, pottery, cottage industry, services and retailing.157 In India, for example, 
decentralised solar-powered milling and milking machines have been a boon for rural 
communities; they have been cut off by the travel restrictions and logistics breakdowns 
brought on by the pandemic.158 To strengthen rural livelihoods, governments and 
international partners might consider measures to scale up the adoption of reliable 
and affordable distributed renewable energy solutions, including energy-efficient 
appliances. 

Building on regional experiences, IRENA and the SELCO Foundation159 have partnered to 
assess the ecosystem needed to forge linkages between energy supply from distributed 
renewable energy sources and diverse livelihoods in rural areas (see Box 6.1). Crucially 
important in this regard are cross-sector policies and financing focused on households 
and enterprises along the value chain for various goods and services. Core policy 
measures include fiscal stimuli to spur demand among rural consumers and to kickstart 
industries, as well as financial support for distributed renewables and for households 
seeking to connect to the grid or to a mini-grid. Concessional financing for productive 
equipment and appliances could, in addition, encourage local economic activities, create 
employment and reduce dependence on polluting, unhealthful traditional fuels.160 

Efforts to support livelihoods with distributed renewables must ensure equitable access 
to, and control over, sustainable energy services for both men and women to maximise 
socio-economic development.161 Women-owned enterprises should be encouraged 
in the energy access sector, as in other sectors that depend on distributed energy 
solutions; financing and skills-development programmes should be accessible to all 
(see Box 6.1).162

Distributed renewable energy  
sources can support diverse  
livelihoods in rural communities
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Box 6.1    Ecosystem for supporting rural livelihoods with distributed 
 renewable energy solutions  

Traditional approaches to energy access involving distributed renewable 
energy solutions have focused on achieving a certain number of connections or 
deploying a given number of systems. The need to encourage productive end 
uses and to link them with livelihoods is often an afterthought. An alternative 
approach is to identify energy needs that, if met, might transform people’s 
livelihoods by increasing productivity and incomes, enhancing value creation 
and access to markets, reducing drudgery, and offering a pathway toward long-
term social security. 
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Figure 6.4    Ecosystem needs for supporting livelihoods with distributed  
renewable energy solutions 

Source: SELCO Foundation, 2018. 
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There are key differences between an ecosystem that supports off-grid renewable 
energy solutions for energy access and one that specifically supports users 
and their livelihoods. Rather than focusing on a specific technology solution 
(solar home systems, mini-grids, biogas plants), why not focus on users and 
livelihoods? The ecosystem of users and livelihoods can assume additional 
dimensions (market linkages, sector-specific skills upgrades, couplings of 
energy technology with livelihood equipment), which in turn may help maximise 
the value of improved energy access. Building on case studies across regions, 
IRENA and the SELCO Foundation have joined forces to improve decision-
making on deploying distributed renewables to support livelihood applications 
(Figure 6.4). 
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To reach universal access, policy makers need to:

3 Scale up and ensure ring-fenced allocations in national budgets for national 
electrification and clean cooking plans, complemented by development 
finance.

3 Capitalise funding facilities dedicated to expanding access to electricity and 
clean cooking technologies to deliver financing tailored to utilities, enterprises, 
and consumers.

3 Support the development of a pipeline of energy access projects and 
programmes run by the private sector, government entities, utilities, non-
governmental organisations and communities that can tap into available 
public and private capital.

3 Ensure that scarce public financing is effectively deployed by promoting 
solutions, such as results-based financing, that can improve viability and 
mobilise private capital.

3 Build adequate capacity among local financial institutions and intermediaries 
to expand access to financing for energy access and linked productive 
activities, especially in rural areas.

3 Ensure inclusivity in access to financing for energy enterprises and end users.

3 Assess cross-sector opportunities for linking distributed renewable energy 
solutions with livelihood applications in rural and peri-urban areas that show a 
high potential for catalysing local economies and employment generation.

3 Adopt a value-chain approach to identify energy gaps across sectors that 
could be addressed through distributed energy solutions.

3 Invest in the entire ecosystem of resilient enterprise development through 
renewable energy – including market linkages, skills and capacity building.

3 Provide inclusive financing options to enable households and enterprises to 
adopt renewable energy solutions and acquire productive appliances.

3 Consider dedicated programmes that will ensure adequate and reliable 
supplies of modern energy for schools, health care facilities and community 
centres.

3 Address barriers to inclusiveness, including those related to gender, faced 
by enterprises and households in accessing financing for grid and off-grid 
connections and clean cooking technologies.
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Clean cooking and 
electricity access require 
dedicated finance tailored 
for utilities, enterprises 
and consumers
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This report has made a case for a decade of action on the global energy 
transformation. It has shown that ambitious investment in the energy transition 
through 2030, underpinned by targeted policies, can bring about a much-needed 
shift toward decarbonised energy systems. The involuntary pause that COVID-19 
imposed on the global economy offers a unique opportunity to recalibrate the role 
of energy policies in strategic economic decision making. 

Recovery efforts can and should be consistent with the trajectory of an ambitious 
energy transition, building on the principles of sustainability and human solidarity 
expressed in the Agenda 2030 for Sustainable Development, in the 2015 Paris 
Agreement on Climate Change, and in plans made for the implementation of 
those agreements (notably the Addis Ababa Action Agenda163 on financing for 
development).

The energy transition does not yet feature prominently in governments’ recovery 
plans, even though transition-focused recovery measures could correct the 
pandemic-induced economic downturn while addressing climate and development 
imperatives in the medium and long term. Rooted in IRENA's 2050-focused Global 
Renewables Outlook, the previous part of the present report has focused on the key 
decade until 2030. This provides a context for specific, practical recommendations 
to policy makers on post-COVID recovery strategies.

Much is still unknown about the impact of 
COVID-19 on lives and livelihoods; similarly, 
government interventions to promote 
recovery remain a work in progress. 
What is already evident, however, is that 
the recovery phase can either trigger a 
decisive shift toward a sustainable future 
or serve to lock in the past.

Given the leading role of governments,this 
next part of the report details policy 
measures that, if taken now, could instigate 
systemic change for the better. The last segment surveys the potential impact on 
employment and GDP of policy measures and investments aimed simultaneously 
at recovery from the pandemic and hastening the energy transition on which the 
health and wealth of humanity depends.
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07 |  SHORT-TERM ENERGY 
TRANSITION MEASURES

Transitions are best managed through holistic planning. From the onset, policies should 
drive outcomes toward sustainability and resilience. Such policies are the subject of the 
six sections of this chapter. 

A comprehensive package of policy measures to produce recovery in the short term 
necessarily includes the use of public funds to direct investment – ideally into areas 
that will also contribute to the energy transition. Accomplishing both requires strict 
conditions to ensure that any bailouts contribute to sustainability goals, reforms of 
fossil fuel pricing, and assurances that no new fossil fuel assets will be funded as old 
ones are retired. The short-term policy package should be aligned with the renewable 
energy targets and Nationally Determined Contributions (NDCs) defined under the 2015 
Paris Agreement on Climate Change. 

Further, measures are needed to safeguard renewable energy facilities already in 
operation or under construction while stimulating additional investment in energy 
efficiency and renewables-based end uses (notably heating and transport). Success 
will also depend on diversifying and regionalising renewable energy supply chains in 
response to the COVID-19 crisis through industrial policy. Investment is needed not 
only in physical assets but also in people. This means providing social protection for 
workers affected by the pandemic-induced recession, seizing opportunities for urgent 
job creation, reskilling fossil fuel workers for careers in renewables, efficiency and other 
transition-related technologies, and realising the employment potential of investment 
in energy efficiency. No less important are steps to ensure reliable access to electricity 
and clean cooking fuels in this time of disruption, through support of vulnerable 
communities and their healthcare facilities. 

7.1 Using public finance strategically 

The COVID-19 pandemic provides governments and investors with a historic opportunity 
to accelerate the energy transition. Now more than ever, countries need to place energy 
transition solutions at the centre of their stimulus and recovery measures. Governments 
and development finance institutions should consider shifting public finance away from 
fossil fuels and other polluting and harmful activities toward sustainable infrastructure 
assets, such as renewables. 

International co-operation, together with financial assistance from the industrialised 
world, will be required to sustain developing countries, hit hard by the pandemic, as 
they respond to the crisis and develop economic resilience. Compared with developed 
countries, emerging economies have lacked the resources needed to respond to 
pandemic-induced economic disruptions. International co-operation and assistance  
will be crucial to securing their financial well-being, both now and over the long haul.164
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In the renewable energy sector, international public financial flows to developing 
countries have surged in recent years, from USD 3.8 billion in 2009 to USD 21.4 billion 
in 2017.165 For the post-pandemic recovery period, these flows will have to be scaled 
up so that developing countries have the infrastructure they need to accelerate the 
energy transition and achieve sustainable development. 

To emerge from the pandemic with new strength and chart a path toward a climate-
safe energy system, policy makers should consider encouraging investment in green 
assets, conditioning non-sustainable bailouts on further investment in the energy 
transition, reforming energy subsidies and retiring fossil-fuel assets. 

Promote investment in green assets: renewable energy and energy efficiency 

The economic and fiscal disruptions caused by the pandemic have caused fiscal deficits 
and public debt ratios to balloon.166 Now more than ever, strategic use of public finance 
could leverage infusions of private capital to support the energy transition. The growing 
interest of private financiers in sustainable assets was underscored by the global 
pandemic, because these assets have proven more resilient to the global turmoil than 
their traditional counterparts. Early data shows that so-called environmental, social 
and governance investments are performing better and proving more resilient to the 
volatility caused by the COVID crisis than are conventional funds.167 While such funds 
were also hit by the financial turmoil, they have experienced only half of the decline 
observed for the S&P 500, delivering better returns during the crisis.168 

Public resources can promote green assets, including renewable energy and related 
infrastructure as well as energy efficiency, by lowering risks and barriers for investors. 
Risk-mitigation instruments (e.g., guarantees, currency hedging instruments and 
liquidity reserve facilities) can mobilise private investment in renewables while 
easing public capital requirements.169 Risk mitigation will be important, especially as 
the pandemic and its disruptions have made investors more risk averse. Moreover,  
risk-mitigation instruments will attract investment in the hard-hit developing and 
emerging markets. 

Investment is needed not only in 
physical assets but also in people
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Condition bailouts on further investment in the energy transition 

Conditional bailouts are an effective tool for governments to restore economic activity 
while also moving closer to international climate commitments and development 
objectives. When the U.S. government bailed out the automobile industry in 2008 
during the global financial crisis, it attached requirements mandating the production of 
more energy-efficient fleets. This was the impetus needed for the industry to become 
more competitive and innovative, catalysing the deployment of electric vehicles.170 

In the wake of the global pandemic, many companies are seeking bailouts and 
other forms of financial assistance. Governments around the world can choose to 
impose conditions on measurable climate action when offering financial lifelines 
to companies in carbon-intensive industries. For instance, the French government 
attached environmental conditions to its EUR 7 billion bailout for Air France.171 The 
airline is required to reduce its carbon emissions by 50% by 2030 against 2005 levels, 
to renew its fleet with more efficient aircraft and to commit to sourcing 2% of its fuel 
requirements from sustainable sources by 2025.172 

Alternatively, bailouts for carbon-intensive companies could require the setting of 
climate- and sustainability-related targets and, if such targets are not met, bailout 
funding could be converted to equity, creating strong incentives for companies to 
deliver on their stated targets.173 

In the energy industry, governments could also condition bailouts on the replacement 
of fossil fuel plants with new renewable energy facilities or mandate targets for 
renewables-based power generation targets.174

Governments can condition financial 
lifelines to carbon-intensive industries 

on meaningful climate action
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Reform fossil fuel prices 

Global energy subsidies remain large, consuming enormous fiscal resources in 
some countries. The global total of direct energy sector subsidies – including those 
to fossil fuels, renewables and nuclear power – are estimated to have been at least 
USD 634 billion in 2017, of which USD 447 billion were for fossil fuels. Subsidies of 
petroleum products dominated the total, at USD 220 billion, followed by electricity-
related support to fossil fuels at USD 128 billion. Subsidies to natural gas and coal in 
2017 were estimated at USD 82 billion and USD 17 billion, respectively.175 

These estimates do not include the unpriced externalities of fossil fuel use. In 
2017, health costs arising from outdoor pollution generated by fossil fuel use were 
USD 2 260 billion, accompanied by climate change costs of around USD 370 billion  
(at USD 11/tonne of CO2). The costs of unpriced externalities and the direct subsidies  
for fossil fuels (USD  3.1  trillion) exceeded support for renewable energy by a 
factor of 19.176 The International Monetary Fund put the subsidies to fossil fuels 
at USD  5.2  trillion in 2017.177 It also calculated that if fuel prices had been set at 
fully efficient levels in 2015, estimated global CO2 emissions would be 28% lower, 
fossil fuel-related air pollution deaths 46% lower, tax revenues higher by 3.8% of  
global GDP, and net economic benefits (environmental benefits less economic costs) 
at 1.7% of global GDP.178 

The G7 and many European countries have pledged to phase out inefficient fossil 
fuel subsidies by 2025.179 Government interventions in the post-COVID recovery could 
accelerate this process, in concert with measures for greater energy efficiency and 
structural changes in the economy to prevent demand for fossil fuels from returning 
to pre-pandemic levels. 

The collapse in oil prices during the crisis has undermined investors’ confidence. This 
may be an opportune moment to account for the full costs of carbon. Before the crisis, 
there was reluctance to institute carbon taxes or similar measures for fear of making 
industries uncompetitive or of triggering public opposition. But such measures might 
now be justified on the grounds of stabilising oil prices and making them better reflect 
the ecological cost of fossil fuels. 

The primary purpose of carbon taxes is to absorb the negative external effects of 
carbon emissions. In other words, pricing in the cost of carbon can level the field for 
low-carbon technologies. If low oil prices cause the post-pandemic economic recovery 
to be distorted in favour of carbon-intensive technologies, future economies will be 
less resilient and carbon emissions could be locked in for many decades. IRENA’s latest 
costing report180 indicates that as much as 1 200 gigawatts (GW) of coal-fired power 
will be generated next year, displacing generation of the same quantity of energy by 
more economical, new, clean plants using renewables. A further advantage of carbon 
taxes is to raise revenues that policy makers can use to finance the green recovery and 
a just energy transition.181
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Retire existing fossil fuel assets (and avoid building new ones) 

The pandemic and its global disruptions offer opportunities to rethink the ways in which 
public financial resources are used to support industries. Any future support for fossil 
fuel industries should come with strings attached – that is, with stringent sustainability 
conditions. This might include more demanding regulations to lower emissions of air 
pollutants and mandates to transform fossil fuel companies to be compatible with the 
energy transition. 

Consideration should be given to using public resources to take over fossil fuel assets 
while they can be bought at discounted prices, retiring them under a thoroughly 
planned, accelerated energy transition strategy.182 For example, replacing the costliest 
500 GW of coal with solar PV and onshore wind next year would cut power system 
costs by up to USD  23  billion each year and reduce annual emissions by around 
1.8 gigatons (Gt) of CO2, equivalent to 5% of total global CO2 emissions in 2019.183 

Trigger investment in energy network infrastructure 

Investment in physical infrastructure is at the core of economic recovery programmes. It 
can exert a far-reaching economic stimulus while signalling commitment to the energy 
transition.184 Public finance can also be used to attract private investment in the needed 
infrastructure. These investments should be aligned with long-term plans and other 
enabling and integrative policies, such as research and development (R&D). 

Power sector infrastructure. Investment must be steered into grid enhancement and 
upgrades at both the distribution and transmission levels. The electricity grid is already 
in need of modernisation to enable it to handle growing amounts of variable renewable 
energy (VRE) and related technologies. Network development plans should include 
deployment targets for renewables in the mid- and long term. Moreover, additional 
investment in cross-country interconnectors, smart grids, smart devices, demand-
side management, and digitalisation can pave the way toward better integration of 
high shares of renewables. Smart charging of electric vehicles (EVs), for example, can 
significantly facilitate the integration of VRE by leveraging storage capacity and the 
growing potential for flexibility in consumption patterns.185 

Heating and cooling and transport infrastructure. For heating and cooling, investment 
should target the integration of direct renewable heat (e.g., geothermal) and green 
gases (e.g., green hydrogen). Refurbishing existing networks for district heating 
and cooling, for example, or developing new ones will require financial support and 
incentives, such as subsidies, grants and tax credits for private-sector utility providers; 
debt guarantees to minimise risk for potential investors; and concessional finance. 
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The same kind of support is needed to facilitate the development of the infrastructure 
needed to deploy renewable gas (such as green hydrogen) for heating.

Risks associated with the delivery of such networks must be proactively identified and 
eliminated. For example, mandates are needed to guarantee a demand anchor load 
for project developers. Permitting procedures must be streamlined. Such measures are 
normally undertaken at the city level. 

For transport, putting more electric and alternative-fuel vehicles on the streets will 
depend on the rollout of infrastructure for charging and fuelling.

When designing response measures, policy makers 
need to use public finance strategically.  
They should:

3  Provide risk-mitigation instruments (e.g., guarantees, currency hedging 
instruments and liquidity reserve facilities) to mobilise private capital.

3  Shift public finance away from fossil fuels towards energy transition-related 
investment.

3  Make financial support to carbon-intensive companies conditional on 
measurable climate action.

3  Make energy industry bailouts conditional on the replacement of fossil fuel 
plants with new renewable energy facilities or on meeting targets for renewable 
energy generation.

3  Implement carbon pricing to avoid a distorted economic uptake as the  
pandemic recedes.

3  Mobilise public financing to trigger investment in enabling infrastructure 
for renewable power (e.g., smart grids, cross-country interconnectors), heat 
(district heating and cooling networks), and transport (e.g., charging stations 
for EVs). Instruments include capital grants, public-private partnerships, loan 
guarantees, soft loans from development banks and fiscal incentives.

3  Identify and eliminate risks associated with the delivery of renewable heat and 
gas projects, such as mandating zones to guarantee demand and streamlining 
permitting procedures.
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7.2  Increasing national climate ambitions and raising 
renewable energy targets 

As they devise their recovery programmes, governments have an immense opportunity 
to pair recovery with more ambitious plans to transform the energy system. A more 
resilient future depends on governments making ambitious pledges to accelerate 
energy transitions. 

IRENA estimates that if all national renewable power targets are implemented in the 
first round of NDCs under the Paris Agreement, global renewable power capacity 
would reach just 3.2  terawatts by 2030 – well below the 7.7  terawatts of installed 
capacity projected under IRENA’s Transforming Energy Scenario, which fulfils the Paris 
Agreement objectives and yields considerable socio-economic benefits.186 

Furthermore, the current NDCs do not reflect the rapid growth experienced by 
renewables over the past decade. If renewable energy deployment were to grow at the 
same rate experienced from 2015 to 2018 (i.e., at 8.6% per year), global NDC renewable 
power targets for 2030 would be met by 2022.187 

Therefore, the time seems right to raise our ambition. IRENA analysis shows, for 
example, that by simply aligning the next round of NDCs to other national energy plans, 
governments could increase their renewable electricity pledges by 64% and reach 
5.2  terawatts of renewable power capacity in 2030.188 Setting ambitious renewable 
energy targets consistent with long-term national energy strategies and plans can send 
a strong signal to investors and help attract additional capital. 

Renewable energy targets also need upward adjustment to take account of additional 
short-term procurement of new capacity. If policy makers decide to deploy more 
renewables-fuelled capacity post-COVID to generate employment and economic 
growth, then targets should be raised commensurately. Otherwise, there is the risk 
of stop-and-go procurement cycles, which could have detrimental effects on national 
renewables industries.189 

National targets have so far been focused on the power sector, but long-term targets 
for all end uses will be needed to ensure that reductions in emissions and air pollution 
during the crisis persist after the economy recovers. By reviewing NDCs in 2020, 
countries can re-evaluate their targets and adopt more ambitious ones, both for the 
power sector and beyond.
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When designing response measures, policy makers 
need to increase national climate ambitions and 
raise energy transition-related targets. They should: 

3 Adopt ambitious energy transition-related targets in the next round of NDCs.

3 Align NDCs with energy transition plans and recovery measures.

3 Set and align renewable energy targets in all end uses (electricity, heating 
and cooling, transport).

3 Increase short- and medium-term targets to account for additional short-
term procurement of new renewable capacity in 2020 and 2021.

7.3 Maintaining existing projects and investment plans 

Safeguard power plants in operation or under construction 

For renewable energy power plants now being planned or built, governments should 
consider relaxing project milestones and compliance rules where necessary to 
prevent project failure (Box  7.1). The swift recovery of the renewable energy sector 
depends on government authorisations. Local governments would be well advised  
1) to shorten delays in the issuance of permits that weaken confidence in the market and 
2) to ease project approvals, especially for small and new players (to encourage their 
participation).190 Projects should nevertheless be evaluated with the usual rigour before 
licenses are issued.
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Box 7.1    Relaxing rules in extraordinary circumstances increases  
market confidence

The COVID-19 pandemic has disrupted supply chains, delaying the delivery of 
essential components and equipment needed for renewable projects. Lockdown 
rules have closed manufacturing operations for weeks. Looming deadlines are 
therefore a major concern for developers. Governments should consider easing 
administrative and permitting procedures, prolonging support schemes (such as 
feed-in tariffs or tax breaks), waiving penalties, and extending deadlines for projects 
that have been disrupted.

Extending deadlines for support. The U.S. Treasury may modify tax credit rules 
for wind and solar energy. At issue are the investment tax credit for solar and 
the production tax credit for wind.191 China and Viet Nam are also considering the 
extension of their feed-in tariffs.

Waiving penalties. Policy makers may also want to relax compliance rules. 
Germany and France, for example, are extending deadlines for submission of 
auction bids.192 Elsewhere, deadlines are being extended for project completion 
to accommodate unavoidable delays. Relaxing penalties (e.g., the confiscation of 
commitment bonds) is another option that may help to ease developers’ financial 
situation. Countries could revisit developers’ contractual obligations during 
the delay, particularly, in markets where the developer is required to purchase 
compensatory products in lieu of undelivered electricity.193

Provision of assets in the short run. Despite these efforts, the crisis may push some 
developers into severe difficulties. In cases where an asset is partly developed, 
public provisions for commissioning may be a wise choice.

As for renewable power plants currently operating in liberalised markets, certain 
support mechanisms that are meant to trigger more system-friendly operation have 
exposed generators to substantially lower wholesale market prices resulting from 
reduced electricity demand. Specific tax reductions for renewables-based electricity 
could be implemented under such circumstances. Existing surcharges or taxes could be 
reduced, either temporarily or for a longer period, to increase demand for renewables-
based power. Higher demand for electricity could prevent wholesale market price 
reductions, assuring renewable energy producers of sufficient revenues. For instance, 
Germany’s recovery package includes measures to reduce one component of the 
electricity price, the renewable energy surcharge (EEG surcharge), financing it in part 
out of the general budget. Cuts in electricity prices will also incentivise the use of 
electricity in the heating and cooling and transport sectors.194
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Continue investments in distributed generation 

For distributed generation technologies (rooftop solar PV, biomass and small-scale 
hydro), investment incentives are a critical part of any COVID-19 recovery programme. 
In the short term, the pandemic is likely to affect the ability of households and 
commercial activities to invest in distributed generation, and reduced electricity 
prices are likely to lengthen installation payback periods, deferring investment.

Governments can avoid a sectoral crisis, by investing in distributed generation in 
public buildings and taking steps that make distributed generation more appealing. 
For example, well-designed net metering/billing schemes could support solar PV 
deployment, without incurring the expenditures required by feed-in tariff (FiT) 
schemes. Investment subsidies can also help reduce upfront costs. 

Keep up investments in planned power projects 

To attract investment in any project, the allocation of market risks must be clearly 
laid out from the outset, including explaining what force majeure clauses entail and 
sharing responsibility for allocating risks. In certain contexts, for example, take-or-pay 
contracts may, in times of crisis, pose strains on utilities and distribution companies, 
making them unsustainable in the long run. Instruments to mitigate investment risk 
(so-called de-risking policies) become even more essential at such times. Similarly, 
in some economies, exposing developers to inflation and currency risks should be 
minimised, especially where contract prices are not already indexed to inflation or are 
denominated in local currency.195 

Attracting investment into the sector also requires reassurance to market players 
regarding commitments to existing plans. Delays or cancellations must be avoided 
in procurement programmes designed for the transition of the power sector to 
renewables and efficiency. If such programmes or auctions are postponed for the 
duration of the pandemic, any revised plans need to be transparent to maintain 
market confidence. 
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Trigger investments in efficiency and in renewables for key end uses 

Renewable and efficient heating and cooling. Significant decarbonisation can 
be achieved through electrification of heating and cooling, but only if powered by 
renewables. Ambitious plans for the deployment of combined energy efficiency 
and renewable heating and cooling solutions must be announced through targets 
and mandates affecting buildings and industry. These targets and mandates can be 
supported by the financial incentives discussed in section 6.1. In addition, stimulus 
packages should be tied to decarbonisation requirements (e.g., building codes for 
new construction and renovation, higher efficiency for appliances such as cookstoves 
or boilers). 

In industry, the need for continuous operation is often a barrier to investment 
in efficiency. The involuntary idling of industrial installations thus offers a good 
opportunity to make efficiency retrofits that can increase competitiveness upon 
recovery. Especially for small and medium enterprises, important opportunities 
remain, and a combination of energy audits and fiscal support measures can 
achieve significant process within a short time. Awareness and implementation can 
be heightened through more widespread implementation of energy management 
standards. 

Renewable and efficient transport. Significant decarbonisation can be achieved 
through electrification of the sector, but only if powered by renewables. Phasing out 
fossil fuel subsidies would also make investment in EVs more attractive. Either way, 
systemic shifts in the transport sector will require target-setting, as well as fiscal and 
financial incentives. 

Recovery packages for the automobile industry can be tied to commitments to invest 
in EVs and higher-efficiency cars. In addition, depending on the country context, 
fuel blending mandates can be introduced or made more ambitious in support of 
biofuels. Green hydrogen can also be used directly via fuel cells (for road vehicles) 
or as feedstock for production of ammonia, methanol or other synthetic fuel for 
the shipping and aviation sector. Dedicated investment will be required in R&D and 
demonstration projects to evolve these solutions faster, to benefit from the abundance 
of cost-competitive renewable power. 

Decarbonisation of the transport sector will depend on policies as well as structural 
and behavioural changes. To sustain the reductions in emissions and air pollution 
brought about by the pandemic and its economic disruptions, lessening traffic will 
be key. Policy makers, especially in cities, have a crucial role to play in proposing 
measures to change travel patterns and habits, especially if public transportation 
becomes less attractive for fear of contagion. Candidate measures include promoting 
alternative mobility services, e.g., by widening biking and walking paths, prioritising 
cyclists and pedestrians, and reducing automobile speed limits to ensure safety. As 
for air travel, bailouts could be linked to a transition requirement favouring more 
fuel-efficient carriers and greener fuels, curtailing short-haul flights, reducing non-
essential travel, and directing airline investment to railways. 
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When designing response measures, policy makers 
need to maintain existing projects and investment 
plans. They should: 

3 Support operating renewable energy plants in the context of falling 
electricity demand.

3 Safeguard renewable energy projects facing construction delays:

•• Extend deadlines and waive penalties or facilitate agreements with 
off-takers.

•• Speed up authorisation procedures, remove bureaucratic barriers, and 
facilitate co-ordination between levels of government.

3 Safeguard investment in distributed generation by installing systems 
in public buildings and introducing supporting instruments (e.g., capital 
subsidies, net metering/billing).

3 Maintain investment in planned projects

••  Provide reassurance to market players regarding commitments to existing 
plans.

••  Avoid cancelling procurement programmes. If such programmes or 
auctions are postponed for the duration of the pandemic, the revised plans 
need to be transparent.

••  Reduce market risks by clearly laying of responsibilities from the outset.

••  Introduce measures to reduce risks, including those related to curtailment 
or project finance.

3 Trigger investment in renewables for end uses

•• Adopt ambitious deployment plans by announcing future targets and 
mandates in buildings, industry and transport, together with financial 
and fiscal incentives to support the uptake of solutions (e.g., heat pumps  
and EVs).

•• Invest in innovation and R&D to support nascent solutions (e.g., hydrogen)

•• Tie stimulus and recovery packages to decarbonisation requirements (e.g., 
building codes for new construction and renovation; collecting airline 
passenger taxes and investing in railways over airlines).

•• Promote behavioural changes and reduce non-essential travel.

•• Adopt post-pandemic urban design (wider biking and walking paths), 
prioritising cyclists and pedestrians, and reducing automobile speed limits 
to ensure the safety of cyclists and pedestrians.
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7.4 Diversifying and developing supply chains 

This section addresses the diversification and regionalisation of renewable energy 
supply chains and outlines the role of industrial policy in achieving such objectives. 

Regionalise renewable energy supply chains 

The COVID-19 crisis has severely disrupted cross-border supply chains.196 While most 
of the renewable energy sector has been hit by the crisis far less than other energy 
sectors, it has still been significantly affected. 

Against this backdrop, to improve the long-term resilience of renewable energy 
deployment against exogeneous shocks, a further diversification of supply chains 
may be needed. In developing countries, leveraging domestic capacities by training 
local personnel and developing local suppliers would also help reduce dependence on 
foreign expertise. 

The expansion and diversification of supply chains for energy transition technologies 
is particularly important given their role in surmounting the threats posed by climate 
change. The current momentum for policy makers to consider ways to “build back 
better”197 offers a historic opportunity to pursue ambitious structural measures that will 
boost the economy and create jobs while achieving energy transition goals. 

Ease entry into the value chain for renewables 

The imperative of expanding global production networks in renewable energy sectors 
calls for efforts to facilitate the integration of newcomers in renewable energy value 
chains. Easing entry barriers will also spread the socioeconomic benefits of the 
energy transition. The gradual development of the scale and capacity of local firms to 
meet demand for increasingly sophisticated inputs and services in green technology 
manufacturing will go far in releasing the enormous potential of renewable energy to 
drive localised socio-economic development, notably through job creation.198 

The use of industrial policy tools requires further attention because the development 
of internationally competitive local suppliers (particularly in developing economies) 
has been hindered by the existence of high barriers to entry, which reflect the capital- 
or technology-intensive nature of many value-added activities, and of internationally 
consolidated supply chains designed to ensure quality and reliability. 

Such market obstacles can be largely overcome by industrial policies aimed at spurring 
innovation, the accumulation of skilled human capital, and learning-by-doing.199

When designing response measures, policy makers 
need to diversify supply chains. They should: 

3 Reduce entry barriers for local firms seeking access to value chains.

3 Develop productive capabilities that can feed into renewable supply chains.

3 Promote the shift to regional value chains, thereby fostering global 
resilience to exogenous shocks.
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7.5  Preserving livelihoods and maximising job creation 

Many medium-term policies will be continuations of policies initiated in the short 
term. Labour policies are a good example, given the importance of job creation in a 
world that suddenly confronted a massive cratering of the economy. Social protection 
programmes, as well as education and skills training, are critical in securing the longer-
term benefits of an investment-driven recovery and transition strategy. 

Provide social protections to energy sector workers 

As in other parts of the economy, the energy sector has been deeply affected by 
the lockdowns in response to the pandemic, with layoffs and job insecurity affecting 
millions. Responding to massive job losses, governments have already adopted a series 
of broad social protections. Of short duration, these will have to be extended until the 
recovery is clearly under way. Measures also need to recognise that women are much 
more likely than men to be in temporary work arrangements, and thus at higher risk of 
losing their job and income. 

Government interventions must consider the dynamics of the energy sector, not only 
because it is deeply affected by the pandemic but because it must undergo a profound 
transformation that is vital to the economic and environmental survival of the planet. 

Social protection measures must consider both short- and longer-term needs. One 
objective is to minimise social and economic dislocation and limit the suffering of 
affected workers and communities. The other is to prevent the fabric of the energy 
sector – its skilled workforce, supply chains and complex web of relationships – from 
unravelling as it undergoes epochal change. The costly consequence of such an 
unravelling would be the need to recreate the sector’s capabilities from scratch. 

Governments should consider ongoing, conditional payments to energy sector 
employers to enable them to retain workers. This could entail direct salary subsidies or 
support payments to stem companies’ costs (rents, interest on debt, health insurance 
premiums, etc.) and thus to withstand the severe contraction caused by COVID-19 
without shedding jobs. Priority could be accorded to programmes that support the 
retention of workers who participate in – or whose skills can be reoriented toward – the 
energy transition. 

Where layoffs do occur, governments can ensure income stability through traditional 
unemployment insurance (expanding and extending eligibility), by providing special 
support programmes, or by designing guaranteed basic-income schemes. These 
efforts can be more successful if they also incorporate economic stabilisation 
programmes for communities that depend on the fossil fuel industry. Such measures 
in support of a just transition are relevant both during the pandemic recovery and as 
the energy transition accelerates. 
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Seize renewable energy job-creation opportunities 

Existing knowledge and skills can be leveraged to meet the occupational requirements 
of emerging jobs. 

The renewable energy sector offers employment prospects for people with a wide 
range of experiences and backgrounds, with many of the required skills typically 
available domestically. While there is a demand for professionals with training in fields 
such as science, technology, engineering and mathematics (STEM), as well as other 
highly qualified individuals (such as lawyers, logistics experts, marketing professionals, 
financial analysts, and experts in regulation and standardisation), most jobs (e.g., 
construction and factory work) do not require a university degree. 

The greatest demand from the renewable energy sector will be for factory workers 
and technicians. In solar PV and onshore wind facilities, for example, IRENA’s analysis 
shows that over 60% of the workforce requires only minimal training (though often 
high manual dexterity). This includes construction and factory workers (see Figure 7.1). 
Individuals with degrees in STEM fields are needed in smaller numbers (around 30%). 
Non-STEM professionals account for roughly 5%, while administrative personnel make 
up the smallest share (1-4%). In offshore wind, the proportion is similar: those with 
lower formal skills and training again represent the largest share of employment (47%). 
The low threshold of skills for many of these jobs opens doors to employment for many 
people, particularly where on-the-job training is available. Furthermore, some skill sets 
can be leveraged from other domestic industries, with some retraining. 

These skill and occupational patterns are important markers that can guide governments 
as they allocate public investment budgets, shape the contours of industrial policy 
measures, and undertake efforts to match skills demand and supply through labour 
market policies – all to speed post-COVID recovery and accelerate the energy transition. 

Industrial policies can take account of  
skill-set compatibility between industries
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Reskill fossil fuel workers for jobs in renewables 

The pandemic is hitting the fossil fuel sector harder than renewable energy, a prelude to 
the profound changes the energy transition will bring. While the energy transformation 
will have an overall net-positive impact on employment, millions of fossil fuel workers 
will need to find new jobs.200 

Policies for a just transition can facilitate the process of retraining fossil fuel workers 
at risk. But for this to happen, the reskilling needs of fossil fuel workers must be 
evaluated so that financial support can be provided to help them acquire new skills. 
This evaluation should include assessments of the skills transferable from fossil fuel 
industries to the renewable energy sector to determine how many workers may 
be able to switch careers within the energy sector (as opposed to leaving it for 
another sector or choosing early retirement). Some skills are readily transferrable 
(such as from offshore oil and gas to offshore wind), but reskilling assistance may  
be needed. 

The Scottish regional government’s “Transition Training Fund”201 for retraining and 
certification of oil and gas workers at risk of redundancy has already benefitted more 
than 4 000 people. Partnerships between governments and industry can be built to 
finance reskilling and to ensure that training content meets the evolving needs of the 
sector. The European Union is working on a fund of up to USD 111 billion for its coal-
dependent countries.202 Germany is considering a USD 55 billion package for regions 
and companies that rely on coal.203 

Figure 7.1   Human resource requirements for workers in solar PV and wind energy
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Source: IRENA (2017), Renewable energy benefits: Leveraging local capacity for solar PV, International 
Renewable Energy Agency, Abu Dhabi; IRENA (2018), Renewable energy benefits: Leveraging local capacity 
for onshore wind, International Renewable Energy Agency, Abu Dhabi; IRENA (2018), Renewable energy 
benefits: Leveraging local capacity for offshore wind, International Renewable Energy Agency, Abu Dhabi. 

Note: STEM = science, technology, engineering, and mathematics. 
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Realise the job-creation potential of energy efficiency measures 

Building renovation constitutes a big part of the overall stimulus package proposal. Its 
parts include building insulation, electrification, low-temperature heating systems, and 
domestic heat and electricity generation using renewables, as well as energy audits 
of homes and offices. Retrofits and other efficiency measures can be employment-
intensive, as studies from several countries have shown.204 These projects can be quite 
complex both conceptually and in execution. The project design component requires 
special expertise, while implementation requires skills that are more widely available. 
Still an important effort is needed in vocational training and learning on the job. 

Best practices in France and Belgium have shown how to scale up and industrialise 
efficiency renovation efforts. France’s national Grenelle Buildings Plan offered a role 
for local authorities organised as the City Jobs Alliance, which generated local action 
plans for training, awareness raising and the devising of local development strategies. 
In Belgium’s Brussels capital region, the construction sector, trade unions and public 
authorities established the Professional Reference Centre for Construction to address 
skills shortages in renovation and retrofitting. The organisation brings together 
educational institutions and the construction sector, targeting low-skilled workers for 
integration in the labour market.205 

In many developing and emerging countries, the building stock is expanding rapidly. 
The challenge there is less in retrofitting existing buildings, and more in integrating 
green technologies from the outset. This, too, creates many jobs and requires that 
workers are given opportunities for acquiring adequate skills.

When designing COVID-19 recovery programmes,  
policy makers need to preserve livelihoods and seize 
job-creation opportunities. They should: 

3 Introduce social protection measures for energy workers affected by the 
pandemic-induced recession.

3 Create new job opportunities by leveraging local capacities for energy transition 
technologies all along the value chain.

3 Provide reskilling opportunities for workers who have lost or are at risk of losing 
employment, including fossil fuel workers.

3 Enhance online remote-learning opportunities to ensure continuity of education 
in renewable energy for students and trainees.
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7.6 Ensuring reliable energy access amid disruptions 

In the short term, adequate energy provision to critical infrastructure must be a special 
focus in any effective COVID-19 response. Support measures for vulnerable energy 
consumers (rural and urban) as well as for enterprises will protect those who have 
recently gained access from falling back into energy poverty. 

Strengthen healthcare and other critical public infrastructure 

There is an immediate short-term need to support ongoing efforts to strengthen 
healthcare and other critical public infrastructure in developing countries to tackle 
the pandemic. Reliable and sufficient energy ensures basic amenities (e.g., lighting, 
ventilation, water supply) and powers vital medical appliances such as vaccine 
refrigerators and ventilators (see Figure  7.2).206 A great many primary healthcare 
centres in sub-Saharan Africa operate without access to electricity or resort to 
unreliable and costly diesel backup generators. Distributed renewable energy 
solutions can permit healthcare centres to improve their level of care; they should be 
rapidly deployed. Such solutions also ensure access to water and sanitation services 
and continued operation of critical infrastructure such as mobile testing centres and 
laboratories, as well as the cold supply chains (e.g., for vaccines) on which so many 
healthcare services rely.

Figure 7.2   Energy for health services

Source: IRENA (n.d.), Off-grid renewables supply life-saving power to rural health centres, International 
Renewable Energy Agency, Abu Dhabi.
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Many emerging countries host a robust, dynamic ecosystem of distributed renewable 
energy technologies that can be leveraged too improve energy supply for urban and 
rural hospitals, in addition to isolation centres, rural health centres, and other critical 
public infrastructure.207 Nigeria’s Rural Electrification Agency, over a span of two weeks, 
installed four solar-hybrid mini-grids to power isolation centres across the country, each 
with over 100 beds.208 India and other countries have developed and deployed solar-
powered, mobile COVID-19 testing facilities. 

Several initiatives and dedicated funding programmes are already in place to support 
scale-up. All On has operationalised a N180 million fund in Nigeria, while Power Africa/
USAID has launched a grant competition known as Solar Electrification of Healthcare 
Facilities to support projects that improve readiness and resilience in rural, peri-urban 
and urban areas of sub-Saharan Africa. Under the Health and Energy Platform for 
Action, the World Health Organization (WHO) is working with Gavi, the Vaccine Alliance 
to leverage an existing programme of solar refrigeration of vaccines (officially called the 
Cold Chain Equipment Optimization Platform) to power other healthcare equipment. 
Working with the World Bank, IRENA, and SEforALL, WHO is also leading a global 
assessment to establish a baseline of data on rural clinic electrification.209 

Programmes designed to scale up the adoption of energy solutions for the health sector 
must strike a balance between urgency and long-term sustainability. Public health 
facilities have limited budgets, so an adaptable delivery model must be identified to 
meet the growing energy needs of health facilities and ensure operational sustainability. 
In particular, the capital and recurring expenses related to electricity should be 
budgeted as part of healthcare facility operations from the outset. This has also been 
a key finding of IRENA’s ongoing work on the energy-health nexus in partnership with 
WHO, the United Nations Foundation, SEforAll, and the UN Development Programme, 
among others.210 

Distributed renewables can 
supply energy for hospitals, 

health centres and other 
public services
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Support vulnerable consumers and energy enterprises 

In countries with many vulnerable, low-income energy consumers, demand-side 
support will be needed to address reductions in citizens’ ability to pay for energy 
services. To avoid being disconnected from electricity service for non-payment of tariffs 
(especially for critical institutions), off-grid service companies and utilities may want to 
consider deferred or flexible payment measures that ease burdens in the short term. 
Several pay-as-you-go operators are now offering grace periods for reliable customers, 
rescheduling payment plans by extending the term, reducing payment amounts and 
imposing a moratorium on repossessions.211 Similar measures are also needed for 
vulnerable consumers who may otherwise return to using traditional fuels if they can no 
longer afford clean cooking fuel. 

Energy service providers offering consumer relief will need to be backed by governments 
for effective implementation of support measures within their service areas.212 Such 
measures will complement income support and other social protection measures already 
announced by several governments (e.g., rural employment guarantee schemes, direct 
benefits transfer). With government and energy service providers co-ordinating their 
efforts, the population segments having access to modern energy can be preserved for 
the duration of the crisis; done right, access can also be expanded to more of those still 
lacking it, particularly for critical infrastructure. 

Hardest hit in the developing countries are micro, small and medium-enterprises. As 
important generators of employment, these firms will require support during and in 
the aftermath of the pandemic. Such support measures include dedicated concessional 
credit lines, financial support for wages, payment of short-term allowances, tax cuts 
and direct financial support, and restructurings of existing loans. The many off-grid 
companies falling into these categories are likely to benefit from economy-wide 
measures introduced by governments.213 

The cause of expanding access to modern forms of energy requires dedicated and 
tailored financing solutions focused on energy service companies. Enterprises working 
to expand access – such as companies that provide solar home systems, manage 
mini-grids, or manufacture and distribute appliances – need grants, bridge loans, and 
operating capital.214 Governments are encouraged to consult with local actors and other 
sector stakeholders and to introduce dedicated funding facilities. 

Several dedicated funding facilities for off-grid companies have already been 
announced. Donors, foundations and other financing institutions are making them 
operational to ensure that the lights stay on for the 470 million people who depend 
on off-grid solar solutions. The COVID-19 Energy Access Relief Fund, managed by 
SunFunder, is designed as a EUR 100 million concessionary debt fund to support off-
grid energy companies facing a liquidity crunch due to the ongoing crisis.215 
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In Kenya, the REACT Relief Fund, operated by the Annie E. Casey Foundation, has set 
aside USD 2 million for emergency grants to support locally registered and operated 
businesses in the off-grid sector. Funding must be fully inclusive, so both local and 
international enterprises can benefit.216 

In addition to the support described above, pre-pandemic measures for the renewable 
energy sector should be continued. Several countries – among them Indonesia, 
Kenya, Nigeria and Rwanda – have introduced fiscal incentives such as exemptions 
from value-added taxes and import duties for renewable energy equipment.217

When designing response measures, policy makers 
need to ensure reliable energy access amid 
disruptions. They should: 

3 Deploy distributed renewable energy solutions to support COVID-19 responses 
and strengthen the scale and resilience of health, sanitation and other critical 
infrastructure.

3 Devise a sustainable delivery and financing model that balances immediate 
needs with long-term sustainability.

3 Engage cross-sector partnerships through platforms and programmes, such as 
the Health and Energy Platform for Action and GAVI, to mobilise rapid responses.

3 Ensure that vulnerable populations with access to electricity and clean cooking 
fuels do not fall back on traditional fuels due to income shocks.

3 Support utilities and distributed energy enterprises to introduce relief measures 
for vulnerable energy consumers, such as deferred or restructured payments.

3 Meet the immediate financing needs of distributed energy enterprises for bridge 
loans, operating capital and grants.

3 Address logistical challenges faced by energy enterprises to service existing 
customers in off-grid areas.

3 Maintain and strengthen fiscal incentives and support mechanisms for expanding 
access to modern forms of energy.

3 Ensure that traditional gender-based inequalities, including barriers to access 
to financing, are considered in COVID-19 support programmes for vulnerable 
consumers and enterprises.
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08 |  ENERGY TRANSITION 
INVESTMENTS DRIVING 
SHORT-TERM RECOVERY 

Underpinned by the policy measures discussed above, investment in the energy 
transition could become a vital enabler of recovery efforts in the coming three years. 
In the short term, priorities may be slightly different from the medium and long-term 
goals of the transition (e.g., in prioritising investments that are easy to scale up). 
Similarly, in the short term, the maturity of a given technology becomes much more 
important, owing to the greater availability of equipment and expertise, a larger 
pipeline of projects, and easier access to finance at the regional and country levels. 

Considering the practical constraints on the rapid increase in investment in the energy 
transition, and based on IRENA’s Transforming Energy Scenario, global investment 
in transition-related technologies218 could reach an annual average of nearly  
USD 2 trillion per year between 2021 and 2023 (Figure 8.1). This would be more than 
double the amount invested in 2019,219 with cumulative investment of USD 5.9 trillion 
over the next three years. And this would be just the start, as annual investment 
would have to re-join the path toward the 2030 horizon and ramp up to an average 
of USD 4.5 trillion per year for the rest of the decade to ensure consistency with the 
long-term perspective of IRENA’s Global Renewables Outlook. 

Government interventions will be critical in coming years both to react to the 
disruption caused by the pandemic and to set the energy transition on track to 
achieve internationally agreed goals. The next three years need to bridge the recent 
shortfall of investment and then continue to grow at the levels necessary for the 
energy transition to occur. Importantly, interventions must be persuasive enough to 
raise investor confidence to the levels needed to mobilise the massive amounts of 
private sector funding required to achieve the 2030 targets of the Paris Agreement 
and IRENA’s Transforming Energy Scenario.
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In the power sector alone, average investment of around USD 729 billion per annum 
over the next three years would set the sector onto a path consistent with meeting 
the global climate goals (Table 8.1). This is 26% higher than the average investment 
in renewable power generation technologies and the grid between 2017 and 2019 
(USD  519  billion per year). The target is achievable but would require double-
digit growth rates for all energy transition technologies. Most of the investment 
would be in new renewable power generation capacity (58%), with investment in 
electricity transmission and distribution grids (both grid expansion and flexibility 
measures) accounting for the balance (42%). Solar PV (USD  167  billion per year), 
onshore wind (USD 115 billion per year), hydro (USD 55 billion per year) and offshore 
wind (USD  43  billion per year) offer the greatest stimulus potential, but national 
circumstances will obviously affect such choices.

Figure 8.1    Energy transition investment under the IRENA Transforming Energy 
Scenario, 2021-2023

Based on IRENA (2020), Global Renewables Outlook: Energy Transformation 2050. 

Note: “Electrification and infrastructure” includes investment in power grids, energy flexibility, electrification 
of heat (heat pumps) and transport applications (EVs, charging infrastructure for EVs and battery facilities); 
“Energy efficiency” includes efficiency measures deployed in end-use sectors (industry, buildings and 
transport) and investment needed for building renovations and structural changes (excluding a modal shift 
in transport); “Renewables” include investment needed for deployment of renewable technologies for power 
generation as well as direct end-use applications (e.g., solar thermal, geothermal); “Innovation” includes 
investment needed for renewable hydrogen production and deploying innovative industrial processes. The 
investment figures are estimated considering historical investment and needed cumulative investment from 
2021 to 2023 to align with the Transforming Energy Scenario 2030 outlook presented in IRENA’s Global 
Renewables Outlook. The USD values are 2019 dollars.
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Note: Historical investment in power generation capacity is based on IRENA findings; other historical 
investment figures are based on IRENA analysis and IEA (2020), World Energy Investments 2020, 
International Energy Agency, Paris. Future projections are based on IRENA analysis. 

Table 8.1    New investment needs for renewable energy and grids by sector and 
technology group, annual averages, 2017-2019 and 2021-2023 

Average annual investments

Historical Projections

USD billion/yr USD billion/yr Share of total

2017-2019 2021-2023

Power

Power 
generation 
capacity

Hydro (excl. pumped) 22 55 7.6%

Bioenergy 13 35 4.8%

Solar photovoltaic 115 167 23.0%

Concentrating solar  
power 3 4 0.5%

Wind, onshore 80 115 15.8%

Wind, offshore 18 43 5.9%

Geothermal 3 3 0.4%

Marine and others 0.02 0.02 0.0%

Grids and 
flexibility

Electricity network 271 287 39.4%

Storage 4 20 2.7%

End  
uses 
and  
district 
heat

Renewables  
end uses and 
district heat

Biofuels, supply 2 9 12.5%

Renewables, direct  
uses and district heat 31 61 87.5%

Energy 
efficiency

Buildings 139 693 68.6%

Industry 45 182 18.0%

Transport 65 136 13.5%

Electrification Charging infrastructure  
for Electric Vehicles 2 20 14.4%

Electric Vehicles and 
battery manufacturing 100 72.2%

Heat pumps 12 19 13.4%

Innovation Green hydrogen 
– Electrolysers 0 8 28.6%

Industrial processes 20 71.4%

    Total 824 1 975
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The accelerated growth in variable renewable electricity needs to be accompanied 
by investment in the enablers of flexible systems, such as generation flexibility (e.g., 
storage), transmission and distribution grid operation, and smart power systems. 
National and regional circumstances will have to be taken into account, which means 
investment levels will inevitably differ from the overall global average. 

Buildings would receive the greatest share of energy efficiency investment, at  
USD  693  billion per year.220 Construction companies (large and small), heating and 
cooling equipment producers, and manufacturers of energy efficiency products 
(from insulation to windows), as well as their supply chains, would all benefit from this 
investment. In addition to its stimulus value, investment in energy efficiency can help 
support the low-income groups hardest hit by the pandemic effects by reducing their 
ongoing utility bills. Many energy efficiency improvements pay back quickly. 

Transition-related investment in the industry sector could provide a stimulus of 
USD 234 billion per year from 2021 to 2023. More than 70% of such investment would go 
to improve efficiency in industrial processes and applications, with the balance directed 
to direct uses of renewables, such as solar thermal water heaters and heat pumps. 

Investments in transport represent nearly 13% of global clean energy investment 
potential over the coming three years. The EV public charging infrastructure could 
support investment of nearly USD 20 billion per year – nearly ten-fold more than current 
levels.221 If home charging and office charging points are included, this number can 
multiply. For electric vehicles themselves (and in the supply chains for these vehicles),  
a further investment of nearly USD 100 billion per year is needed. 

Stimulus and recovery plans present an opportunity to kick-start several innovative 
technology solutions that are integral to the energy transition over the medium to 
long term, but which are presently at an early stage of deployment. Investments now 
in green hydrogen production and innovative, carbon-free industrial processes could 
yield handsome dividends by hastening progress toward these crucial energy transition 
solutions. On the other hand, a limited role of CCS in the energy transitions, totalling 
less than 1% in 2030, as well as the complexity of these projects, make it a less attractive 
investment option. 

Rising solar and wind use require  
increasing power-system flexibility
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8.1 Aligning short-term measures with domestic policy priorities 

Policy makers can multiply benefits by aligning their choices for short-term investment 
support under recovery packages with domestic policy priorities. The options for 
investment in the energy transition are varied across sectors and in scale, maturity, 
geographic relevance, ownership, soundness of local and global supply chains, and in 
how they would be financed and operated. This heterogeneity allows policy makers a 
great deal of latitude when considering the balance of energy transition components in 
recovery packages.

To assist policy makers in identifying the best policy options for a recovery package, 
IRENA has undertaken a quantitative and qualitative assessment of energy transition 
investment, together with a range of criteria that are relevant to domestic economic, 
social and environmental policy priorities. 

None of the investment recommended under the Transforming Energy Scenario 
is optional over the long term, in the sense that the overall carbon budget must be 
respected if the Paris Agreement goals are to be met. Meeting the Paris Agreement 
goals requires policy makers to commit to all the recommended energy transition 
investment. Options may be substitutable, but they must achieve the same emissions 
reductions in each investment area. 

Nevertheless, given the purpose of government interventions in support of economic 
recovery over the next few years, there is significant scope for flexibility in the short-
term balance of investment priorities chosen at the country level. The criteria described 
in Box 8.1 address the most important considerations in the current environment and 
show how they pertain to energy transition investment. 

In Table 8.2, these criteria are applied to the global potential for short-term energy 
transition investment for 2021-2023, drawing on the data contained in IRENA’s Global 
Renewable Outlook and related analysis by the agency. The range of colour – from  
dark blue to violet, through to green to yellow – represents a scale of increasing 
compatibility with the criteria. A dark blue colour for timeliness, for instance, means  
that investment could be accelerated rapidly, while orange would signal that little 
additional investment could be accelerated in the short term. Orange hues are not 
warning signs, but markers on a relative scale. 

The qualitative assessment of some of the criteria might change if the assessment were 
conducted at the country level, rather than at the global level. For instance, countries 
with domestic manufacturing hubs for some technologies would score higher in jobs, 
balance of payments and local content. The analysis presented here should therefore 
be considered indicative. 

Though a mix of quantitative and qualitative assessments at the global level, the analysis 
highlights the crucial point that different investment areas may be suited to specific 
policy goals. The criteria therefore help identify how each of the investment areas in the 
energy transition may be suited to a greater or lesser extent to an individual country’s 
recovery measures, depending on the immediate and unique challenges the country 
faces over the coming three years. For policy makers having to choose what investment 
area to prioritise in their packages, this high-level analysis provides insights into what 
areas to investigate more closely in light of their recovery goals and their government’s 
existing economic, social and environmental policies.
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Box 8.1    Criteria for assessing the recovery value of various investment areas over 
the period 2021-2023

•• Economic value of the stimulus. This refers to the power of a given investment to 
boost the economy in the short term. A larger overall investment potential in a given 
area results in a higher score (considering that the investments must be replicable and 
scalable). A higher rating means that investment that can be ramped up significantly 
without inflating costs if appropriate policies are implemented. 

•• Timeliness. How quickly an investment can flow into the real economy is a crucial 
criterion for accelerating recovery. Timeliness relates to the lead times for major 
expenditure. For example, a utility-scale solar PV project can often be completed in 
a year following the initial investment decision, while rooftop solar PV can go from 
customer contact to completion in a matter of months. In contrast, offshore wind 
tends to have lead times measured in years. This criterion also considers the barriers 
to widespread implementation, whether due to stakeholder co-ordination (e.g., 
principal-agent problems) or to regulatory, permitting and policy barriers that must 
be overcome. 

•• Job creation. This refers to the overall employment-creation potential of energy 
transition technologies, as well as their greater labour intensity relative to fossil fuel 
technologies. With unemployment numbers rising because of the global pandemic, 
prioritising investment that supports job creation most effectively is a key objective 
of recovery efforts. 

•• Local value creation. This refers to the share of local and national inputs into economic 
activity along the value chain of renewable energy technologies. It is based on efforts 
to leverage and enhance domestic capabilities and results in socio-economic benefits 
for the domestic economy, including job creation. 

•• Environmental benefits. This criterion highlights the economic and societal benefits 
of addressing the often-hidden costs of environmental damage, local pollution 
and ill health. Market costs also fail to account for the intergenerational issues of 
local and global ecosystems services. Investing in technologies that mitigate these 
failures would bring immediate and long-term benefits over and above their impact 
on economic recovery. For instance, better air quality and health benefits are 
by-products of technologies that reduce fossil fuel combustion. 

Governments can consider 
multiple criteria in setting 

energy transition priorities
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•• Innovation push. This criterion rates investment areas on their potential to 
increase the adoption of innovative technologies and their spill-overs on other 
technologies. It rates a short-term investment for its relevance in supporting 
the development and accelerated adoption of innovative technology solutions 
necessary for the energy transition (e.g., electrolysers, novel storage concepts, 
clean industrial production processes, etc.). Investments that scored high on 
this measure would accelerate the adoption of innovative technologies through 
economies of scale and technology learning investments to reduce unit costs. 
Accelerating innovative technology solutions in recovery packages can align 
near-term investment with the long-term energy transition and create a 
multiplier effect in the medium to long term. 

•• Leveraging private capital. To provide the greatest benefit to the economic 
recovery stimulated by public spending for the energy transition, public funds 
will have to be efficient in leveraging private capital. Thus, public spending 
for technologies or measures which have a high potential to leverage private 
investment spending should be prioritised. 

•• Structural change. Some investments address the structural barriers to the 
energy transition. This is particularly true for critical infrastructure. Investments 
designed to enable the grid to accommodate very high shares of VRE, 
electric vehicle charging, and green hydrogen supply infrastructure are some 
examples. Investment areas that score higher on this criterion are contributing 
proportionately more to achieving structural changes.222

•• Energy access. This is an indicator of opportunities to accelerate rural 
electrification based on mini-grids and other off-grid energy solutions. 
Distributed generation solutions can trigger socio-economic development in 
off-grid and remote areas. 
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Criteria Criteria

Sector Investment

Stimulus 
value

Timeliness Job 
creation 

Local value 
creation

Environ-
mental 
benefits

Power 
generation 
capacity

Hydro  
(excl. pumped)

Solar PV 
(Utility and rooftop)

Wind onshore

Wind offshore

Biomass (total)

CSP

Geothermal

Marine and others

Grids & 
flexibility

Electricity network

Pumped hydro

Smart meters

Storage

Buildings Energy efficiency

Heat pumps

Renewables 
direct use

District heating District heating

Transport Biofuel supply

Energy efficiency

EV charging 
infrastructure

Industry Energy efficiency

Heat pumps

Hydrogen 
electrolysers

Renewables in  
direct uses

Innovation Zero-carbon 
industrial processes

Table 8.2   Short-term criteria results

 Criteria

Fostering 
innovative 
technologies

Leveraging 
private 
capital

Infrastructure 
for structural 
change

Electricity 
access

Investment Sector

Hydro  
(excl. pumped)

Power 
generation 
capacity

Solar PV  
(Utility and rooftop)

Wind onshore

Wind offshore

Biomass (total)

CSP

Geothermal

Marine and others

Electricity network Grids & 
flexibility

Pumped hydro

Smart meters

Storage

Energy efficiency Buildings

Heat pumps

Renewables 
direct use

District heating District heating

Biofuel supply Transport

Energy efficiency

EV charging  
infrastructure

Energy efficiency Industry

Heat pumps

Hydrogen  
electrolysers

Renewables in  
direct uses

Zero-carbon  
industrial processes Innovation

Lower to higher value/contribution
0.1 5.0
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 Criteria

Fostering 
innovative 
technologies

Leveraging 
private 
capital

Infrastructure 
for structural 
change

Electricity 
access

Investment Sector

Hydro  
(excl. pumped)

Power 
generation 
capacity

Solar PV  
(Utility and rooftop)

Wind onshore

Wind offshore

Biomass (total)

CSP

Geothermal

Marine and others

Electricity network Grids & 
flexibility

Pumped hydro

Smart meters

Storage

Energy efficiency Buildings

Heat pumps

Renewables 
direct use

District heating District heating

Biofuel supply Transport

Energy efficiency

EV charging  
infrastructure

Energy efficiency Industry

Heat pumps

Hydrogen  
electrolysers

Renewables in  
direct uses

Zero-carbon  
industrial processes Innovation

0.1 5.00.1 5.0
Lower to higher value/contribution
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The analysis of the short-term stimulus potential of investment in the energy transition 
yields some broad conclusions:

•• The deployment of small, modular technology solutions (from rooftop solar PV to 
solar home systems and heat pumps) can be scaled up relatively quickly and boost 
employment and GDP in a timely manner.

•• Utility-scale solar PV, onshore wind and offshore wind score well across the criteria, 
given their maturity, expanding supply chains and relative ease of deployment.

•• Energy efficiency could be a major part of recovery packages, but the broad category 
subsumes easy-to-accelerate options (like appliance efficiency) with big-ticket 
programmes such as deep energy efficiency retrofits for existing buildings, where 
the complex task of engaging stakeholders and scaling up programmes rapidly are 
challenging in the short term even though the changes would provide large multi-
year volumes of investment.

•• Investments in transport, industry and buildings are quite heterogenous, but there are 
common elements in direct uses of renewable energy (such as solar thermal water 
heaters and heat pumps) and energy efficiency for industry and buildings that could 
yield useful synergies. Because addressing end uses is essential for decarbonisation 
in the long term, an early acceleration over the medium term using green stimulus 
funds could yield large benefits.

•• With progress on the decarbonisation of power generation, certain electrification 
investments – in EV-charging infrastructure and heat pumps in residential and 
commercial buildings and for low-temperature heat in industry – could play a key role 
in accelerating sector coupling benefits.

Renewable-based power,  
end-uses and electrification  
all help to reduce emissions
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In all cases, the deployment of a given technology may have to contend with market, 
regulatory and policy barriers. Removal of such barriers is often a low-cost way to 
accelerate investment. For instance, streamlining permitting and environmental 
procedures or accelerating timelines could unlock many gigawatts of projects stuck in 
pipelines around the world.223 

A range of investments in innovative technologies (from electrolysers to new low-
carbon industrial processes) could be used to scale up recovery efforts. In some cases, 
this could occur rapidly, though from low starting points; the importance of such 
investments in unlocking greater emissions reductions in the future could be significant. 
But more immediate synergies might be more tempting, ones yielding immediate 
economic and decarbonisation benefits. For instance, if investment paired stationary 
battery storage with distributed and utility-scale solar PV, thereby supplying business 
models for flexible provision to the grid, this could have a major economic impact. 

Large infrastructure projects to expand grids and build large hydropower projects may 
not yield large volumes of investment over the next six months. But over the medium 
term they could absorb a great deal of investment and create many jobs. 

Some countries could easily expand existing deployment programmes or extend support 
premiums for projects that can deliver in 2020 and 2021. Where speed is essential, 
this will be the best approach. Where additional support policies need to be enacted, 
however, longer time horizons must be anticipated. In leveraging public funds to elicit 
private investment, governments may have to trade off the generosity of the incentive 
against the timeliness of the investment. There will be many opportunities, especially 
for wind and solar technologies, to accelerate investment at little or no incremental 
cost, given that they are already the most competitive choice for new power generation 
in many countries.

Investments can often be  
accelerated at little additional cost
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09 |  IMMEDIATE EMPLOYMENT 
AND GROWTH BENEFITS

The 2030 energy transition pathway (IRENA’s Transforming Energy Scenario) clearly 
promises significant benefits in support of a reinvigorated economy and employment 
creation. It would boost GDP by an average pf 1.3% annually over the 2020-2030 period 
and create an additional 19 million transition-related jobs by 2030 compared to current 
plans and policies (IRENA’s Planned Energy Scenario).224 

The economic devastation following the pandemic leaves no doubt about the need for 
immediate benefits, which are essential to counteract large job losses and heightened 
uncertainties. An investment package tied to the energy transition can help to 
overcome the unprecedented economic slump and create numerous, much-needed 
jobs in the short-term.

As IRENA analysis confirms, socio-economic benefits would already accrue in the first 
three years of recovery programmes, while simultaneously accelerating the needed 
energy transition, assuming the required investment can be mobilised and nimble 
recovery policies put in place. Indeed, recovery investment linked to the energy 
transition would boost GDP by an additional 1% on average.

The employment analysis, like the GDP analysis, builds on the results from a global 
macro-econometric model with high regional and sectoral resolution.225 The results 
presented for employment in the energy sector include direct and indirect jobs through 
all segments of the value chain (manufacturing, construction, installation, and operation 
and maintenance). Induced jobs due to resulting economic activity are also evaluated 
and reported in the economy-wide employment results (see Global Renewables 
Outlook, 2020). The jobs presented for each year represent all those resulting from 
former or current investment as well as labour market dynamics.226 

The benefits of the transition would increase with time (see Figure 9.1), so that by the 
third year the additional jobs created in the Transforming Energy Scenario over the 
Planned Energy Scenario in transition-related technologies would substantially exceed 
the three-year average. Specifically, the annual total for 2023 could reach 5.49 million, 
including 2.46 million in renewables, 2.91 million in energy efficiency and 120 000 in 
grids and system flexibility, while conventional energy jobs would fall by 1.07 million. 
Investment in transition-related technologies would, therefore, provide a net positive 
balance of 4.42 million jobs.
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These estimates refer to the additional jobs created through the investment stimulus 
linked to the Transforming Energy Scenario, on top of those already set to be created the 
Planned Energy Scenario.227 Notably, the total increase in transition-related jobs compared 
to current employment levels would be higher. Compared to 2020, the Transforming 
Energy Scenario would create 12.19 million additional transition-related jobs by 2023.

The specifics vary from region to region and country to country – whether in terms of 
underlying structural conditions, the specific opportunities that can be pursued, or the 
likely scope of policy ambition. Yet what emerges very clearly are the energy transition’s 
contributions to annual GDP and welfare. Looking more deeply, these benefits reflect 
the comparatively high employment intensities of renewables and other transition-
related technologies; the vast potential for short-term employment; the opportunity 
for a net gain in jobs across the energy sector; the specific role that solar energy and 
biofuels can play in expanding employment; and the positive employment effects seen 
across different segments of the value chain.

Figure 9.1    Changes in energy sector jobs resulting from transition-related 
investment, 2021-2023 
(Transforming Energy Scenario compared to Planned Energy Scenario) 

Based on IRENA analysis
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This Post-COVID recovery agenda offers a comprehensive set of investment and policy 
responses to the combined challenges of a global health and economic crisis and climate 
change. Recovery measures after COVID-19 come at a unique moment. The pandemic 
has forced a dramatic break with business as usual. It has exposed the vulnerabilities 
inherent in an economic system that puts relentless stress on the natural world and 
leaves many people behind. 

The situation also exposes structural connections between the current COVID-19 crisis 
and the less immediate, but no less urgent climate crisis. Piecemeal responses will not 
suffice in either case. The global agenda needs to be comprehensive, systemic, and 
transformative. 

WAY 
FOR 
WARD
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To address the hopes and aspirations of people around the globe, post-COVID policies 
must aim for greater social justice, economic equality and a better quality of life for all. 
This implies fostering sustainable economic development; rediscovering the true value 
of essential activities and services; and learning to live in accord with nature. 

Many of the technologies already at hand can help to create a cleaner and safer world. 
The necessary financial resources could also be marshalled. Yet the transformation of 
the energy system cannot be left to markets alone. It will take visionary government 
action and an empowered citizenry, driving sustained and inclusive public dialogue that 
sets core objectives and informs co-ordinated transition strategies. 

Robust, dedicated institutions are essential to drive change at the required scale and 
pace. Governments must find ways to harness the technical, economic, social and 
environmental expertise available across all parts of society – whether in ministries 
academia, or non-governmental organisations – and ensure cohesion and unity of 
purpose. True solutions demand wisdom and a holistic view as much as they require 
nuts-and-bolts technical understanding. 

The crisis underlines the axiom that no country exists in isolation. Resolving the COVID-
19 crisis, like resolving the climate crisis, requires strong international co-operation. 
Through a vigorous multilateral approach, the response can draw on the capabilities 
and resources of countries around the world; make certain that lessons and solutions 
are shared; and ensure that no region, country or community is left behind. The entire 
world now needs to act in solidarity. 

The pursuit of perpetual economic growth has stretched the boundaries of the planet’s 
carrying capacity. This increasingly brings humanity in conflict with the natural world, 
causing continual disruption of the ecosystems that make our planet habitable. 

The investments and policy measures proposed in this agenda can move humanity 
closer to a much cleaner energy future. Along the way, we may need to keep asking 
ourselves how much energy, and what sort of economic activity, is necessary to provide 
adequate incomes and sufficient quality of life for everyone. 

As much as COVID-19 has imposed unforeseen suffering and risks, this unique moment 
may also be understood as a gift. The time-out forced upon us affords the opportunity 
to evaluate how we can move forward into a sustainable and equitable future.
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Chapter 08
218 Includes renewable energy and energy efficiency 

along with enabling infrastructure such as power 
grids and energy storage.

219 USD 825 billion was invested in renewable energy 
technologies, energy efficiency and power grids, 
including storage.

220 The assumed cost and energy savings of energy 
efficiency measures in end-use applications are 
based on IRENA’s assessment, which in turn 
combines various datasets from the literature. The 
sources are listed in the annex of IRENA’s background 
paper on methodology, www.irena.org/-/media/
Files/IRENA/REmap/Methodology/IRENA_REmap_
Decarbonisation_Pathway_Methodology_2017.
pdf?la=en&hash=ADC8F7D359F5C23A3F50744E66 
D8E3E163ED97C4.

221 This is only the direct charging equipment costs, the 
additional investment in strengthening distribution 
networks and in solar and wind power technologies 
to supply the electricity is included under grids 
and the individual power generation technologies 
investment values.

222 Note, the entire energy transition can be considered 
a structural change, but this criteria refers specifically 
to some of the areas where critical infrastructure 
needs to change or be built form the ground up 
to facilitate different areas of the transition, (e.g., 
electrification of transport with a smart charging 
network scaled in-step with EV sales growth).

223 Barrier removal should proceed from consensus 
around the national interest and the role of new 
technologies. Otherwise a project’s legitimacy 
might be questioned mitigation might be blocked. In 
short, weakening environmental protections is not a 
solution to a sustainable stimulus. 

 

Chapter 09
224 The GDP metric reported by IRENA is the difference 

of GDP between the Transforming Energy Scenario 
and the Planned Energy Scenario. GDP for both 
scenarios has been evaluated with a non-equilibrium 
macroeconomic model that has high sectoral and 
geographical resolution (E3ME from Cambridge 
Econometrics) and corresponds to the resulting 
outcome from the different dynamics developing 
within the economy. In addition to the energy sector 
investment differential between TES and PES, other 
drivers influence the resulting economy-wide GDP 
impact. These include: changes in investment in other 
economic sectors; changes in spending due to tax 
effects, royalty losses and aggregate price effects; 
changes in trade (fossil fuels and other); indirect and 
induced effects. A partial crowding out of investment 
in other sectors of the economy resulting from the 
increase in energy sector investment is also taken 
into account.

225 E3ME from Cambridge Econometrics

226 For instance, some of the jobs linked to investment 
in years 2021 and 2022 will still be active in year 
2023. Operation and maintenance jobs are a typical 
example, but jobs from other segments of the value 
chain may still be active due to the lifetime of the 
project. 

227 IRENA’s assumption is that the Planned Energy 
Scenario would unfold as expected, and hence, 
create transition-related jobs resulting from the 
currently planned policies. The increased ambition in 
the Transformation Energy Scenario would generate 
additional jobs.
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ABBREVIATIONS  

 °C degrees Celsius

 ASEAN Association of Southeast Asian  
  Nations

 BECCS biomass carbon capture 
  and storage

 CCS carbon capture and storage

 CCU carbon capture and use

 CEO chief executive officer

 CO2 carbon dioxide

 COVID-19 Coronavirus disease:  
  an infectious disease caused 
  by a newly discovered  
  coronavirus

 CSP Concentrated solar power

 EMDEs emerging markets and  
  developing economies

 EU European Union

 EU-27 The 27 European Union  
  countries

 EUR Euro

 EV electric vehicle

 FiT Feed-in Tariff

 G7 the Group of Seven

 GDP gross domestic product

 GRO Global Renewables Outlook:  
  Energy Transition 2050

 Gt gigaton

 GW gigawatt

 GWh gigawatt-hour

 IMF International Monetary Fund

 IRENA International Renewable  
  Energy Agency

 ISA International Solar Association

 ISO International Organization for  
  Standardization

 kWh kilowatt-hour

 LED light-emitting diode

 LNG liquefied natural gas

 MW megawatt

 NDC Nationally Determined  
  Contribution

 O&M operation and maintenance

 OECD Organisation for Economic 
  Co-operation and  
  Development

 PES Planned Energy Scenario

 PtX power-to-X

 PV photovoltaics

 Q quarter

 R&D research and development

 RE renewable energy

 SDG Sustainable Development Goal

 SME small and medium enterprise

 STEM science, technology,  
  engineering and  mathematics

 TES Transforming Energy Scenario

 TFEC total final energy consumption

 TPES total primary energy supply

 TVET technical and vocational  
  education and training

 UK United Kingdom of Great  
  Britain and Northern Ireland

 U.S. United States of America

 USD United States Dollar

 VRE variable renewable energy

 WHO World Health Organization
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