
Addressing the socio-economic disparities of net zero transition

Dr Piera Patrizio

Centre for Environmental Policy (CEP)

Imperial College London

p.patrizio@imperial.ac.uk

mailto:p.patrizio@imperial.ac.uk


Energy transition and equity
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Energy transition and economic recovery 



Reducing the US coal emissions is costly…

The rapid ramp-up of BECCS from 2030 doubles the cost of electricity in 2050: 
from an average value of 36.7 US$/MWh to 80 US$/MWh. 
The 2-degree target costs 76,700 MUS$ to the coal sector. 

Distribution of US coal plants. Source: IEA, 2018 



…and will bring uneven regional economic opportunities



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

Reducing US coal emissions can boost employment 



Socially equitable energy transition
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A brief history of environmental protection…



2015

2018, November

2020

COP21
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transition of the workforce

… and the Just transition narrative

Yellow vest protests 
explode in France 
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Solidarity and just Silesia 
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Poland’s just transition 
bonus cut 50% under 

latest EU budget proposal



ESO - JEDI framework 



Creating value with the transition

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



Trade-offs with SDGS goals: Poland 



Trade-offs with SDGS goals: Spain 



Trade-offs with SDGS goals: the UK 



Socially equitable energy systems transition 

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 

The direct economic impacts of ATR-CCS investments show
a great variation across EU countries, ranging between 140-
300 €/kW. These benefits are largely contingent on the
national manufacturing base: greater economic impacts can
be observed in countries such as Germany (DEU), Hungary
(HUN) and Check Republic (CZE), owing to their relatively
higher-value manufacturing sectors, responsible for more
than 22% of the annual GVA.

Moreover, the R&D intensity of manufacturing activities
matters.



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
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