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Energy transition and equity
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Energy transition and economic recovery
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After COVID-19, greeninvestment must

View all Nature Research journals
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deliver jobs to get political traction nature > comment > arice

Analysis of past recoveries shows a low-carbon reboot matters more for climate
than does the brief emissions crash. COMMENT - 01 MAY 2019

s e e Model and manage the changing

geopolitics of energy
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Morgan Bazilian, Michael Bradshaw, Andreas Goldthau™ & Kirsten Westphal ™

Transitioning to a low-carbon world will create new rivalries, winners and losers,
argue Andreas Goldthau, Kirsten Westphal and colleagues.
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Govemment support for wind farms, such as this one in Texas, could help to create thousands of green jobs after the pandemic. Credit: Brandon
Thibodeaux/NYT/Redux/eyevine

Solar paneis decorate the desert in Dubai. Credit Ashraf Mohammad Mohammad Alamra/Reuters

The most precipitous contraction of the global economy in a century has seen < PDFversion
carbon emissions plummet. By the end of this year, emissions are likely to be
8% less than in 2019 — the largest annual percentage drop since the Second

Energy is at the root of many political ructions. President Donald Trump’s
intention to pull the United States out of the Paris climate agreement in 2020,

}- PDF version
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Reducing the US coal emissions is costly...

Distribution of US coal plants. Source: IEA, 2018
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The rapid ramp-up of BECCS from 2030 doubles the cost of electricity in 2050:
from an average value of 36.7 USS/MWh to 80 USS/MWh.
The 2-degree target costs 76,700 MUSS to the coal sector.



..and will bring uneven regional economic opportunities
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Reducing US coal emissions can boost employment

-40,000
jobs
600
MtCO./year
$10
IMWh
CO, Job Additional
Emissions creation LCOE
reduction

Patrizio et al, 2018. Joule 2, 1-16



Socially equitable energy transition



A brief history of environmental protection...

1992

O

@
Maastricht Treaty
Environmental protection
as an European Policy

Amsterdam Treaty
Sustainable development
as an Europeanobjective

®

1997

2009
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Energy Efficiency Directive
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2012

Renewable Energy Directive (RED)

2019
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Green Deal




... and the Just transition narrative

Multi Financial Framework (MFF)

Yellow vest protests allocate 7.5 billion € to the Just Transition
explode in France Found
4 o)
2015 2018, December 2020
2018, November 2019
o) ® O
COP21 COP24 Poland’sjust transition
Recognize the need to a Just Solidarity and just Silesia bonus cut 50% under

transition of the workforce declaration latest EU budget proposal




ESO - JEDI framework

Socio-economic impacts of energy transition

[ ESO model — ESO - JEDI
Technology portfolio: v tech € {NGCC,NGCC w CCS}
. ¥ sector € {mining, construction}
® Fossils (coal, NGCC) . g‘:z;x . Gross Value
= Renewables (Solar, Hydro,
Wind) ( L *  Capacity factor —  added (GVA)
Bi * Installed capacity * Labour Earnings
= Bioenergy _
» Nuclear * Discount rate * Jobs created
F - - - - - -_— - L} L -l
& 5 " Fossils w CCS v tech € {(NGCC, NGCC w CCS}
& &y * BECCS
,‘g\ Energy system optimization & |
& &y
GVA Labor content e Objective function: ES
A /4 : * Cost minimization
& O , o -
& & I = Social value maximization:
¢ Socio-economic analysis ) ;@E}Q“ I Min(TSC-GVA) Electricity Systems
Y .. .
. Optimisation Framework
Domestic expenditures Optimization framework:
@ /
Q&O ' * Perfect foresight
é‘? Value chain mapping & * Endogenous tech learning
A ey * Timeframe: 2015-2050

Imported commodities
(components, fuels, services)



Poland

Spain

UK
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The equity scenario favours a more diverse energy generation
mix within each country with shares of local resources varying
according to the services provided to the system.

Poland: domestic abated coal supply more than 50% of the
power output.

Spain: nuclear provides more than 70 MWh of power output
in 2050 to minimize the use of imported natural gas

The UK: can utilize its CCGT-CCS capacity to provide low-

carbon firm capacity to the system while boosting its
manufacture and mining sectors.

Patrizio et al, 2020. Joule 8, 1700-1713
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Spain

Trade-offs with SDGS goals
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the UK

Trade-offs with SDGS goals
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Socially equitable energy systems transition

2050 Jobs
PBF
Transport
o Sales
% Manufacturing
E Construction
Utilities
Mining
Agriculture
2020 6% 4% 2% 0% 2%
2050
PBF
Transport
Sales
£ .
© Manufacturing
Q
(%)) Utilities
Mining
Agriculture
2020 -20% 0% 20% 40%
2050 PBE
Transport
Manufacturing
X Construction
-’
Utilities
Mining
Agriculture

2020 5% 0% 5%  10%

Patrizio et al, 2020. Joule 8,1700-1713



Levelling up regional inequalities via low-carbon investments

* Green policies aiming at decarbonizing the energy system may well exacerbate
economic inequalities. These effects are seldomly recognised in spatially
aggregated, top-down and techno-economic decarbonization strategies.

* We present a spatial economic framework that quantifies the socio-economic
benefits of low carbon investments while accounting for region-specific factors,
such as the industrial specialization of regions, their relative size, and their
economic interdependencies.

* We conduct a thought experiment which uses low carbon hydrogen as an
archetypal investment for decarbonizing the energy intensive industries in Europe
and in the UK and demonstrate that interregional economic interdependencies
drive the indirect effects of low carbon investment.



The uneven economic impacts of hydrogen investments
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Some conclusions

* Green policies aiming at decarbonizing the energy system may well exacerbate
economic inequalities. These effects are seldomly recognised in spatially
aggregated, top-down and techno-economic decarbonization strategies.

* We present a spatial economic framework that quantifies the socio-economic
benefits of low carbon investments while accounting for region-specific factors,
such as the industrial specialization of regions, their relative size, and their
economic interdependencies.

* We conduct a thought experiment which uses low carbon hydrogen as an
archetypal investment for decarbonizing the energy intensive industries in Europe
and in the UK and demonstrate that interregional economic interdependencies
drive the indirect effects of low carbon investment.



Some conclusions

* Green policies are likely to create winners and losers, with local
factors dictating the relative size of economic benefits generated by
low carbon investments.

 Value chain mapping identifying strengths and connection between
sectors and places is key

* This can deliver a technically feasible, financially viable, and socially
equitable net zero transition



Questions?

Piera Patrizio
Centre for Environmental Policy (CEP)
Imperial College London

p.patrizio@imperial.ac.uk
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