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About IRENA - Overview

Established in 2011
Headquarters in Masdar City, Abu Dhabi, UAE
IRENA Innovation and Technology Centre — Bonn, Germany

Permanent Observer to the United Nations — New York, USA

Mandate
To promote the widespread adoption and sustainable use of
all forms of renewable energy worldwide
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Bioenergy Geothermal Hydropower Ocean Solar Wind
Energy Energy Energy Energy
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= Members and work on the socioeconomics of renewables

Annual reviews of employment in renewables

16\
152

cities Assessing gender equity in renewable energy
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- IRENA’s Global scenario family

TEIRENA, TE IRENA,
GLOBAL A WORLD
RENEWABLES e e ENERGY
OUTLOOK - TRANSITIONS

THE
POST-COVID
_ RECOVERY

An agenda for resilience,
development and equality

OUTLOOK

1.5°C PATHWAY

Roadmap that shows under 2 degree Aligns short-term pathway with long Latest report that shows pathway to
pathway term goals achieve 1.5 C
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= Where we are (2018) and where we need to be (2050)

2018

3 78 EJ Total Final Energy Consumption

Renewable share
in district heat: gv%

3% ]
Modern biomass
16%

Natural gas 8%
Traditional biomass

TFEC (%)

o
o
32

other renewables

21%

Electricity
(direct)

25%

Renewable share in electricity

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
—

5%
District
heat

12%
P Hydrogen 4
= 18% (direct use other
E Modern biomass and e-fuels renewables
z ricity

lear)

~
32

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.
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Emissions (GtCO;)

Emission reductions (GtCO,)
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Pathway towards net zero — phasing out of fossil fuels

2018

A

S
e —
fo-o?

2018

Rapid phaseout
of coal power and expansion
of renewable power

2021-2030

A 02

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

Rapid phaseout
of oil for transport
and feedstock

2031-2050

P

2050

i

113

2030

|

® 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

]
2050

Process and
non-energy

.~ Natural gas
@ o
@ coal

Q 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
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New investment priorities: renewables, efficiency and electrification

Where current

Where we need

A climate-safe future

plans will take us (PES) to be (1.5-S) 4 4 Energy efficiency
13 1 il Usp Renewables calls for.the §ca|e-up
per year and redirection of
tillion USD (power and i
- direct use) investments towards
33 Total additional Hectrification of energy tra.nsition
trgt?r;gaer 33 wition usD heat and transport ]Efg:qn]%l sosf?ll ii’e?:vay
trillion USD and infrastructure :
@ Innovation Accelerating the pace of
the energy transition
finnua Others and scaling up
wedtons (a%ac;lzﬁzﬁrpovals investments in energy
- economy) transition technologies
. in all sectors hinges on
13% ggésmggar what the world does
between 2021 and
22% 2030. Setting the right
2.5 investment priorities is
. 35%) ey.
—
2021-2050 2021-2050




= Renewables are increasingly the lowest-cost sources of electricity in many markets

Biorvnass Geot;ermal Hydrovpower Solar Concevntrating Off;wre Onshore The costs of
photovoltaic ~ solar power wind wind renewable energy
have continued to
95 percentile decline. Solar PV
04 o . and wind are
B e increasingly the

cheapest sources of
electricity in many
0.3

. " markets.
0.2 ® + 5% percentile .2
Fossil fuel .
cost range . 0.16.
g 108 &

\0.057

o 0.

2020 USD/kWh

2010 2020 2010 2020 2010 2020 2010 2020 2010 2020 2010 2020 2010 2020 @@ ENA 8




New investment priorities: renewables, efficiency and electrification

Where we are heading (PES) Where we need to be (-1.55)
v
USD billion/year 5686
6000 billion USD Equity (public)

@ Lending from

5000 Development Finance
Institutions
3 696 Equity (private)

4 000 ”
billion USD 24 billion USD N
billion USD . apital markets

6% |

3000 — @ LlLending (private)
2106 .
billion USD 0% 32y

2000
1000

0

o -
2019 2021-2030 2031-2050 2021-2030 2031-2050

The additional capital needed for the 1.5°C Pathway would be largely covered by the private sector, while public resources

would continue to be key to lower the risk perception for investors and ensure a just and inclusive energy transition




The 1.5°C Pathway provides a boost in global GDP- with impacts from different drivers

Difference in GDP from PES (%)

4 @ Induced and indirect
@ Investment:

3 transition-related
. Investment; other

2

. Trade

—— Difference in GDP

Rl 1| (11 [} LN
-1

v v v v

2021 2022-2030 2031-2040 2041-2049 2050

o

q
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= Globally, more employment

Difference in Employment from PES (%), by driver

23 * The overall economic effect is positive
20
15 I I I I e “More” is determined by comparing the 1.5C
10 I I I I scenario with a reference
0.5
I I I I * In IRENA’s analysis, the reference contains all NDC
0
05 I I I I pledges and current energy plans but does not
10 suffice.
B - - - v ; i dri
2021 2022-2030 2031-2040 2041-2049 2050 ‘ The dlfference IS drlven by
@ Induced and indirect @ Investment: transition-related === Difference in employment
@ Trade ) Investment: other ° InveStment,

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 ° Tra d e a n d
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). ° I n d | re Ct a nd | n d u CEd Effe CtS
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Energy sector jobs

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

Jobs (million)

150
100 1 — - — —
Hydrogen
Power grids and energy flexibility
Energy efficiency and heat pumps
50 . Renewables
. Fossil fuels
. Nuclear
0
i e
PES PES 15-5 PES 1.5-5
2021 2030 2050

Energy sector jobs, by segment of value chain, in the 1.5°C Scenaric
and PES (excluding vehicles)

"

11111
— [r——

PES

Jobs (million)
150

100 I
50 -

. Fuel supply
Operation and maintenance
Manufacturing

. Construction and installation

PES PES 15-5 15-5

2021 2030 2050
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= Renewable energy jobs by technology and along the segments of the value chain

Jobs in renewable energy, by technology, in the 1.5°C Scenario and PES Renewable energy jobs, by segment of value chain, in the 1.5°C Scenario and PES
Jobs (million) Jobs (million)
50 50
i . i
() Biofuel supply
20 — — @ Tidal/Wave 20 — @ Operation and
maintenance
- @ Geothermal
- ® Wind - Manufacturing
10 10 @ Construction
@ Hydro and installation
o . @ Bioenergy =
ti— —_—" e —
PES PES 1.5-5 PES 1.5-S PES PES 15-S PES 15-S
202 2030 2050 2021 2030 2050

* Renewable energy jobs will increase from 11.5 million today to 43 million in 2050. Solar photovoltaic (PV) accounts for the largest
share, followed by bioenergy, wind and hydropower.
* Construction, installation and manufacturing boost renewable jobs during the following decade, with operation and maintenance

gaining relative weight as the transition advances under the 1.5°C Scenario.
®®IRENA 13
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Jobs in renewable energy in 2020, by technology

Solar
photovoltaic

Liguid biofuels
Hydropower

Wind energy

Solar heating/
cooling

Solid biomass

Biogas

Geothermal
energy

Municipal and
industrial waste

CSP

Others

0®eoecCce®OCe

1254

819

3975

Jobs (thousands)

765 e @ 21% 32%
Non-STEM 20% Average share in Average share in
33 9 STEM 14% wind energy renewable energy
. Won_wen‘s share
in segment
1 96 A ororessionat 45%
j 39 profeseionals 35%
.'f 32 e (804999444 9994409994 20%
°
105 0 10 20 30 40 50 Jobs (%)
22%
o o o ] Average share in oil and gas
0 500 1000 1500 2500 3000 3500 4000
G®IRENA
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Improving access to energy for livelihood improvements in Asia and Africa

Ecosystem for linking renewables and livelihoods

vudlany

(_-__-_.

Technology
innovation

Channels/

Training &
capacity
building

*Access to finance
*Cost of capital
*Ownership models

e Efficient technology
*Caters to specific needs
e Last mile supply chain

* Awareness of solutions
*Training
*Knowledge transfer

linkages

eStable input sources
*Access to new or existing
markets to sell products

Source: SELCO Foundation and IRENA

Partnerships Knowledge

*Cross-cutting plans
*Dedicated policies
*De-risking tools

©® IRENA
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= Comprehensive policy framework for a just energy transition

Challenges and potential misalignments

.ii Supply chain strengths
and limits
@ Technology

policies
Deployment policies

Fossil fuel structures

Commodity technology,
trade dependence

Integration policies
Enabling policies

RENEWABLE
ENERGY

Spatial misalignment @

Sectoral misalignment
Temporal misalignment
Occupational misalignment

POTENTIAL

JoB ENSURE
MISALIGN- DECENT
MENTS JOBS

STRUCTURAL
BARRIERS

WORKFORCE
DIVERSITY

o [gp Vi

Wages @

Workplace conditions
Rights at work
Collective bargaining

Gender .

Minorities
Marginalised groups
Youth

Financial policies @

Labour market and

POLICIES
Air pollution
Climate change EXISTING
ENERGY
Lack of energy access SYSTEM
Energy poverty
Unemployment

\ g % ; PLANET
SOCIETY

ECONOMY
ENERGY

YUST TRANSIT\ON

social protection

Education and skills
Industrial policies

C®IRENA 16
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Thank you!
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