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o Renewable electricity installations and share of new capacity

Share of new electricity generating capacity (%)
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o Renewable energy share in energy consumption

Renewable energy consumption by
technology and share of total, 1990-2018

70

60

50

40

30

20

10

2002 2004 2010

2012

1990 1992 1994 1996 1998 2000 2006 2008 2014 2016 2018

Traditional uses of biomass 1 Modern bioenergy B Hydropower = Wind

Solar PV I Other renewables —— % of renewables —e— % of modern renewables

Source: Tracking SDG7. The Energy Progress Report 2021

Renewable energy share
by end use, 1990-2018

21% 30%
18% 2 5%
15%
20%
12%
15%
9%
o 10%
3% 5%
0%
o
N
PROSRSS R;E%ORT

“ @ @

1998
2000
2002

Share TUoB in heat

—e— Share renewables in heat (excluding TUoB)
—e— Share renewables in transport
—o— Share renewables in electricity

Q@ IRENA 4

al Renewabis Energy Agency



o Inside the 2021 Jobs Review
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o Factors influencing renewable energy employment

COoVID-19
RESPONSES AND
RECOVERY EFFORTS

» Impacts along supply chain

* Renewables versus
fossil fuel dynamics

» Stimulus and job

retention @

* Remote work %}%
arrangements

;%Igﬁ\:o" RENEWABLE ENERGY
%X EMPLOYMENT
* Deployment, Q CREATION

integrating, and
enabling policies
» Industrial policies; 2
trade policies; P
skill-training; labour
market measures;

gender SUPPLY CHAIN
policies STRUCTURES

» Commodity, technology and
trade dependencies

» Geographic footprints
* Localisation efforts
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Growth of renewable energy jobs, 2012-20

Million
jobs
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2.27 2-49

1.36

Solar
photovoltaics

Bioenergy®
Hydropower®

Wind energy

Solar heating/
cooling

Others¢

2012 2013 2014 2015 2016 2017
73 85 95 100 101 105

a Includes liquid biofuels, solid biomass and biogas.

b Direct jobs only.

¢ “Others”includes geothermal energy, concentrated solar power, heat
pumps (ground based), municipal and industrial waste, and ocean energy.

2018
1n.1

2019 2020

1.5

Source: IRENA jobs database.
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o Jobs in renewable energy in 2020, by technology
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Renewable energy jobs in 2020, by region/country, and Top 10 countries
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Figure 5: Solar PV employment:Top 10 countries
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Figure 7: Wind employment:Top 10 countries
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o Women’s share of the renewable energy workforce

Women’s share in the oil & gas, RE, and wind power workforce,
with breakdown by STEM, non-STEM and administrative positions
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STEM
professionals

WIND ENERGY:

A GENDER

40

Average share in oil and gas
Note: STEM = science, technology, engineering and mathematics.

Coming in 2022 -- Solar PV:
A Gender Perspective

ainstreaming
gender perspectives

Creating networks
and supporting

licies and
solutions
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o Occupational requirements | Skill-delivery pathways

SOLAR
HEATERS

SOLAR PV

WIND WIND
ONSHORE OFFSHORE
4%
‘.
28%
21%

63%

" Lower certification

() Non-STEM professionals

@ STEM professionals

Administrative

52%

RE offers employment
opportunities for a wide range of
occupations

Higher-education:

e STEM fields and other non-
technical qualifications
(lawyers, logistics experts,
financial analysts, regulators,
etc.).

Most jobs don’t require a
university degree, but rather
manual dexterity and practical
problem-solving abilities.

e Skills imparted through
apprenticeships, vocational
training, or on-the-job
experience.

SKILL DELIVERY

APPRENTICESHIPS PATHWAYS

Multi-year training and
qualification delivered in
partnership between
educational institutions
and employers

VOCATIONAL
TRAINING
Instructional
programmes that
build skills for a
specific trade

HIGHER EDUCATION

« Degree level qualifications at either bachelor’s,
master’s, or doctoral levels
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o The decent jobs agenda

Decent jobs — good wages, safe LS

workplaces and labor rights -
are a must for a just transition

Collective bargaining

Wages and job quality depend on a host of factors,
including:
L Occupational and skills patterns in RE sectors (wage differentials)
Q0 The geographic footprint of clean energy, and:
* prevailing local wages and conditions
* the extent of unionisation (membership and coverage)
* enforcement of labour standards by governments
* the presence of collective bargaining arrangements
L Stance of renewable energy companies

Renewable energy companies

vary in their stance vis-a-vis
unions:

e Many older manufacturing,
engineering, and construction
firms have a history of engaging
with unions.

e But newer firms often hew to a
“start-up” culture skeptical or
hostile to unionisation.

e Management may regard labour
more as a cost factor than a
valuable resource.

e But for many wind and solar
projects, capital costs, etc. weigh
more heavily than labour costs.
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Scenarios and
results for
future
development



The energy transitions towards 1.5C

Many scenarios and emission
pathways exist
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Fig. 1| Emissions and h; istics. a, GHG emissions in NDC scenarios (grey) compared to stringent mitigation scenarios that reach
peak temperatures below 2 °C with limited overshoot (net-zero budget scenarios, blue) and mitigation scenarios with the same long-term carbon budget
with temperature overshoot (end-of-century budget scenarios, red). b, Residual non-CO, emissions after the point of reaching net-zero CO, emissions

All will involve renewable energy,
efficiency and electrification

RE based CO,

removals (BECCS)
14%

Renewables

25%

FF based CO,
removals (CCS)
6% [

Hydrogen
10%

25%

Electrification

20%

Energy efficiency
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Pathway towards net zero — phasing out of fossil fuels
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A
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2018

Rapid phaseout
of coal power and expansion
of renewable power

2021-2030

A O2ED

2030

|

|

® RE power addition rate triples
® Systemic flexibility
policies worldwide
enable VRE integration
® Carbon pricing (with CBAM) is sufficiently high
worldwide
(> USD 75/tonne)

® Rapid decline in ICE car
sales worldwide

® Ramp up clean hydrogen production
® CCSinindustry >1 Gt
® Building efficiency renovation rate triples in North

® Governments accelerate grid and hydrogen
infrastructure investments

® Supply of sustainable minerals and metals
ramps up

I

203
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0

Rapid phaseout
of oil for transport
and feedstock

2031-2050

o) P

2050

i

® 28000 GW RE power installed (x10),
90% RE power

® 5000 GW electrolysers installed
® Biomass reaches 18%
of final consumption
® Cars and trucks are mostly electrified

® Heat pumps play a crucial role in space
heating

® BECCS is deployed in power and industry
to compensate remaining
fossil fuel emissions

® Electrification and
renewables drive
efficiency gains

® Clean energy financing rises to
USD 4.4 trillion/year

0 N

}

2050

Process and
non-energy

{ ' Natural gas
@ oi
@ coal

. Energy conservation
and efficiency

. Renewables
(power and direct uses)

Electrification of end
uses (direct)

. Hydrogen and its
derivatives

. CCS and CCU
in industry

. BECCS and other carbon
removal measures

@@IRENA 15

marional Renewabie Energy Agsncy



Where we are (2018) and where we need to be (2050)

2018

3 7 8 EJ Total Final Energy Consumption

Renewable share
in district heat: g'%

3% District heat

TFEC (%)

3% 0.5%

Modern biomass

16%
Natural gas 8
Traditional biomass

21%

Electricity
(direct)

25%

Renewable share in electricity

other renewables

2050 - Where we need to be (1.5-5)

34 8 EJ Total Final Energy Consumption

Renewable share  Renewable share

in hydrogen: in district heat:
66% 90%
*

15
District
heat

12%
@ Hydrogen A
o ].8% (direct use other
E Modern biomass and e-fuels renewables
E ricity
4% lear)
Electricity
(Natural gas)
51%
Electricity
(direct)
902

Renewable share in electricity

By 2050, electricity would be the
main energy carrier with more
than a 50% direct share of total
final energy consumption —up

from 21% in 2018.

By 2050, 90% of total electricity
needs would be supplied by
renewables followed by 6% from
natural gas and the remainder

from nuclear.

Another 8% of final energy
would come as indirect
electricity in the form of

e-fuels and hydrogen.

Infemarional Renewabie Energy Agency



New investment priorities: renewables, efficiency and electrification

Where current
plans will take us (PES)

3.3

trillion USD
per year

trillion USD

13%

2021-2050

Where we need

to be (1.5-S) 4 4
1 3 1 tl’i"iOI.'I usD
per year

trillion USD

.'
Total additional

33 trillion USD

Annual
additional
22%
2.5%
N 3.5%
—
2021-2050

Energy efficiency

Renewables
(power and
direct use)

Electrification of
heat and transport
and infrastructure

Innovation

Others

(carbon removals
and circular
economy)

Fossil fuel
and nuclear

A climate-safe future calls for
the scale-up and redirection of
investments towards energy
transition technologies, away

from fossil fuels.

Accelerating the pace of the
energy transition and scaling
up investments in energy
transition technologies in all
sectors hinges on what the
world does between 2021 and
2030. Setting the right

investment priorities is key.
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Globally, more employment

Difference in Employment from PES (%), by driver
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@ Induced and indirect @ investment: transition-related === Difference in employment

@ Trade ( Investment: other

Note: Transition-related investment includes the effects of changes in investments on transition-related categories such as renewables
for power generation and end uses, energy efficiency, power grids and flexibility, electrification and hydrogen and electric vehicle
infrastructure. Government transition-related spending is also included here. Other investment includes fossil fuel supply, crowding
out and any endogenous responses in investment (for example, to changes in prices of production). Trade includes net trade in fuels
and any endogenous responses to other trade (for instance, as a response to price and wage changes). Induced and indirect effects
include the effects of changes in taxes (income, value added tax) such as those due to oil rent losses, revenue recirculation through
lump-sum payments, aggregate prices and other changes in consumer expenditure {including reallocations and indirect effects).

The overall economic effect is positive

“More” is determined by comparing the 1.5C

scenario with a reference

In IRENA’s analysis, the reference contains all NDC

pledges and current energy plans but does not

suffice.

The difference is driven by

* Investment,
* Trade, and

* Indirect and induced effects
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Gains and losses

World Employment,
thousand persons

Agriculture

Coal

Qil, gas and
manufactured fuels

Other extraction Industries

Basic manufacturing

Engineering and
transport equipment

Electricity supply

Other Utilities

Construction

Distribution and retail

Transport

Hotels and catering;
Communications,
publishing and television

Business services

Public and
personal services

-10000

-5000 0

—’—

2030 2040 @ 2050
5000 10000
| 1
|
]
|
||

15000

* Economic sectors are responding differently to

energy transition

* The size and direction of the effect depends on

the

* The contribution to the energy transition’s value

chains,
* Relative prices
* Supporting policy framework
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A transformed energy sector will have 122 million jobs in 2050

Energy sector jobs by technology under the PES
and 1.5°C Scenario (million), global results
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Power grids and energy flexibility

£ Energy efficiency and heat pumps
. Renewables

. Fossil fuels

. Nuclear

2021 2030 2050

Energy sector jobs by segment of value chain in
the PES and 1.5°C Scenario (excluding vehicles)
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Renewable energy jobs will increase to 43 million in 2050

Jobs in renewable energy, by technology, in the 1.5°C Scenatio and Structure of jobs in the 1.5°C Scenario by 2050 for a subset of renewable technologies
PES (million) | by technology, segment of value chain and occupational requirements

Jobs (million)

Jobs (million) 25
50 |
|
| 20
40
|
| 15— — @ Geothermal = Operations and Marketing and
30 _ e | maintenance administrative
@ Offshore , personnel
. Manufacturing
| wind Engineers and
10— — Onshore higher degrees—
® Tidal/Wave | ® wind [ ) Construction
. Geothermal | ® Solar water and installation Experts
@ Wwind heater
| 5— — Workers and
@ Hydro Solar PV technicians
Solar
() Bioenergy | 0
|
PES PES -1.55 PES -1.55 | Jobs by Segment of the Occupational

technology value chain pattern
2021 2030 2050 [
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o Potential labour market misalighnments

Under IRENA’s 1.5C
pathway (WETO), the
gain in RE / transition
jobs by 2050 would
outstrip the loss of FF
jobs significantly.

Energy sector, of which:
-- Transition-related
e Renewables

-- Fossil fuels

122
96
43
26

Temporal

H

-

Educational

@

+31
+43
+27
-12

@

Potential labour market misalignments

Temporal. The creation of new jobs does not
necessarily take place on the same time scale as
the loss of employment.

Spatial. New jobs are not necessarily being
created in the same locations - communities,
regions or countries - where losses occur.

Job gains and losses may affect
different sectors of the economy, given different
supply-chain structures and diverging sets of
inputs between rising and declining industries.

Educational. The skills associated with vanishing
Jjobs do not always match those required by
emerging jobs.
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Comprehensive policy framework for a just energy transition

Challenges and potential misalignments

.EE Supply chain strengths

@ Technology

policies
Deployment policies
Integration policies
Enabling policies

Air pollution
Climate change
Lack of energy access

Energy poverty
Unemployment

Y

and limits
Fossil fuel structures

Commodity technology,
trade dependence

STRUCTURAL
BARRIERS

RENEWABLE
ENERGY
POLICIES

EXISTING
ENERGY
SYSTEM

Spatial misalignment @

Sectoral misalignment
Temporal misalignment
Occupational misalignment

POTENTIAL

JoB ENSURE
MISALIGN- DECENT
MENTS JOBS

WORKFORCE
DIVERSITY

Wages @

Workplace conditions
Rights at work
Collective bargaining

JUST
TRANSITION
POLICIES

Gender

Minorities

Marginalised groups
Youth

PLANET

SOCIETY
ECONOMY

Financial policies

Labour market and
social protection

Education and skills
Industrial policies
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