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Increase in global GDP
Global GDP in 2050 is boosted by around 0.8% compared to the Reference Case.
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Welfare improvements
Renewables improve welfare in ways that GDP fails to capture.
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Jobs in the overall energy sector
New jobs in renewables and energqy efficiency more than offset job losses in fossil fuels
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Renewable energy will create more jobs
Renewable energy could support around 25 million jobs in 2050
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Renewable Energy Jobs
Employment in selected countries
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Renewable Energy Jobs
Employment by technology
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Technology focus
Renewable energy jobs - large hydropower supports 1.3 million jobs
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Solar PV value chain:
Jobs requirements

Manufacturing Installation and Operation and

Project planning and procurement Transport Grid connection maintenance

Decommissioning

Workforce 2,100 21,500 perifn(fgays 39,400 pefs%i?:ay s
for 50 MW person-days person-days per 1000 miles person-days per year
Environmental Health & Safety
experts 2% Professionals managing

cranes & trucks

4% _am

Legal, regulation, real
estate, & taxation experts
39%

8% Engineers and
construction foremen
7%

Logistic
experts

12% Construct. workers &
(]

technical personnel

Envitonment
82%

1%

Financial analysts
25%
Project planning Installation and grid connection

5,200
person-days
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Solar PV value chain:
Installation and grid connection

Site preparation Assembling Cabling and grid Commissioning
and civil works equipment connection

50% labour

requirements

40 000 human-days required for the installation

o O
[
'ﬂ w and grid connection of a 50 MW PV plant

(70 Equipment can be found in the construction sector

Equipmentused in solar PV installation phase
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2 Cranes % protection
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Solar PV value chain:
Material requirements

M Silicon 7,000

&

Copper

Materials used in solar PV value chain (kg/MW)

Onshore Solar

Glass 70,000 Plastic

Steel 56,000 Concrete

19,000
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Conclusions

Benefits of renewables extend far beyond energy...
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Source: IRENA (2017), REthinking Energy 2017: Accelerating the global energy
transition

...but their realization requires enabling policy environments

Research
and innovation

policy

Labor policy,
education and

training Renewable
energy
policy

Industrial
policy

Trade and
investment
policy

Source: IRENA (2017), Perspectives for the energy transition: investment needs for a low-
carbon energy system.
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ADDITIONAL SLIDE

Thematic focus
Women in modern renewable energy employment

Early research indicates that renewable energy has more gender parity 35 /o

than the broader energy sector. Average share of women

i* Data
« Survey of 90 companies

T IRENA

working at 90 renewable
energy companies surveyed

Renewable Energy and Jobs

Women representation: " In comparison: 25% of senior-
- 46% in administrative " level management positions

- 32% in management . were held by women in Fortune
- 28% in technical workforce | 500 companies in 2015

B B

The share of women in the U.S. solar workforce increased from for 19%
in 2013 to 24% in 2015. In Germany and Spain they account for 24% and
26% of the renewable energy workforce.

Source: IRENA (2016), Renewable Energy and Jobs - Annual Review 2016
16



ADDITIONAL SLIDE

Renewable energy jobs by country
Today’s dominant renewable energy employers remain at the top

Million jobs
(direct and indirect)
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Source: IRENA (2017), Perspectives for the energy transition: investment needs for a low-carbon energy system.



Wind value chain:
Jobs requirements

Manufacturing
and procurement

Installation and Operation and

D missioni
Grid connection maintenance ecommissioning

Project planning Transport

875 2,665
Workforce 2,580 19,000 person-days 34,500 person-days 8,400
for 50 MW person-days person-days per 300 miles person-days per year person-days
Environment & Health & Safety Legsl, energy regalstion, Engineersand  H&s Envitonment Logistics

geotech 2%

real estate, and taxation construction
experts foremen
40% 7%

1%

2%

5%

Logistic experts .
&l P Professionals

14% ranaging

) ) managin, .

Financial Construction
cranes, trucks,

analysts etc workers and

28% technical personnel

77%

9%

Project planning

Installation and grid connection
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ADDITIONAL SLIDE

Wind value chain:
Installation and grid connection

Site preparation Assembling Cabling and grid Commiissioning
and civil works equipment connection
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Onshore Wind

by <3
50% labour [9][% 34 500 human-days required for the installation and grid
requirements Wl U’ connection of a 50 MW wind farm

(70 Equipment can be found in the construction sector

Equipmentused in wind installation phase
‘ Excavators - Cranes %

Asphalt »
paving Tools
machines

Personal
protection
equipment
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ADDITIONAL SLIDE

Wind value chain:
Material requirements

S@ IRENA
Materials used in Wind value chain (kg/MW)
RENEWABLE
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Iron 23,900 '

Fiberglass 9,800
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,ﬂj Copper 2,500 Onshore Wind

Plastic 7,000

115,000 Concrete 600,000

Aluminium 1,000
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