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Low carbon transition and regional imbalances

Decarbonization policies have the potential to lead to uneven
economic development since low carbon investments are overlaid
upon existing regional socio-economic structures which are far from
homogenous.

Identifying decarbonization measures that simultaneously achieve
environmental aims and narrow existing imbalances, rather than
widening them, emerges as an important policy challenge.




Problem: paucity (absence?) of quantitative analysis
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After COVID-19, greeninvestment must
deliver jobs to get political traction

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

Ryan Hanna, Yangyang Xu & David 6. Victor ™
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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

The most precipitous contraction of the global economy in a century has seen < POFversion
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

World War (see go.nature.com/3gej8th). RELATED ARTICLES
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Model and manage the changing

geopolitics of energy

Transitioning to a low-carbon world will create new rivalries, winners and losers,

argue Andreas Goldthau, Kirsten Westphal and colleagues.

Morgan Bazilian, Michael Bradshaw, Andreas Goldthau™ & Kirsten Westphal ™

Solar panels

decorate the desert in Dubai. Credit: Ashraf Mohammad Mohammad Alamra/Reuters
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intention to pull the United States out of the Paris climate agreement in 2020,

at the root of many political ructions. President Donald Trump’s

the European Union’s restrictive policies againstimporting Chinese
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taic cells and the political hostility towards the school strikes over

}_ PDF version

RELATED ARTICLES

Why the US-China trade war >
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Four stepsto food security for
swelling cities

How towin public support for
aglobal carbon tax

How to globalize the circular
economy

Global warming will happen
faster than we think




H, production technology: ATR with CCS

Socio-economic impacts of energy transition

~ ESO model — ESO - JEDI
Technology portfolio: v tech € {NGCC,NGCC w CCS}
. vV sector € {mining, construction}
® Fossils (coal, NGCC) . g‘:z;x . Gross Value
= Renewables (Solar, Hydro,
Wind) ( i * Capacity factor ——  added (GVA)
S : In.stalled capacity : 3—:::2:922:;“35
* Nuclear Discount rate
® Fossils wCCS ¥ tech € (NGCC,NGCC w CCS}
= BECCS
Objective function:
®* Cost minimization

= Social value maximization:
Min(TSC-GVA)

Optimization framework:

= Perfect foresight
= Endogenous tech learning
* Timeframe: 2015-2050

Imported commodities
(components, fuels, services)



Socially equitable energy systems transitions
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Country-specific natural resources, economic strengths,

Construction
geopolitical perspectives, and levels of technological ;‘I'n"f:;s
readiness for energy transition are key transition drivers. Agriculture
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There is no “one size fits all” solution, and the relative § Utlties

costs and opportunities of low carbon transitions are Mining

unevenly distributed between countries. Agricultire
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L P. Patrizio, Y. Pratama, N. Mac Dowell (2020). Socially equitable energy systems transitions. Joule
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UK Industrial decarbonization challenge
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The cost of industrial decarbonization...

The lowest avoidance cost are observable for industries
specialized in aluminium and cement production, where
the avoidance cost is in the range of 230-240
t(ZOZ/GWhHZ

Fewer mitigation benefits are achievable in the iron and
steel sector in South Wales, Teesside and Humber regions.
Unless the process emissions are also abated via CCS, fuel
switching with hydrogen would only lead to 10% emission
reduction.

Given that ironmaking accounts for more than 70% and
50% of cumulative annual emissions in the Humber and
South Wales regions, respectively, investing in blue
hydrogen in these clusters would only lead to marginal
emission benefits, and considerably high costs.
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... and its direct economic benefits

Cluster ID Humberside Southampton  Merseyside Teesside  SouthWales  Grangemouth
. Yorkshire and

NUTS1 region South East North West ~ North East Wales Scotland

the Humber

Installed capacity (GW) 3.7 1.72 2.7 4.32 2.37 291

Emission reduction (%) 43 76 76 56 37 78

Direct impact (£/MWh) 14.48 14.35 16.65 17.36 26.36 25.94

Sectorial breakdown (%GVA)

Utilities 0.21 0.21 0.24 0.29 0.49 0.45

Construction 0.36 0.35 0.36 0.39 0.41 0.39

Chemicals products 0.13 0.16 0.19 0.2 0.15 0.18

Machiner)

en'ectr."calz{;uipment 04 0.32 046 0.27 0.37 0.34

Maintenance 0.43 0.41 0.42 0.41 0.32 0.46

Transport 0.48 0.38 0.42 0.46 0.46 0.44

Professional activities 0.62 0.56 0.56 0.66 0.6 0.62

Support service activities 0.5 0.57 0.55 0.59 0.7 0.61

The overall direct economic benefits of decarbonization
are in the range of 14.3 - 26.5 E/MWhHZ, with South
Wales and Scotland capturing most of the growth.

For all regions considered the largest benefits are
realized in the utility sector, supplying 2.5 £/MWh,,, of
energy services, i.e., natural gas and electricity, for the
continuous operation of ATR-CCS plants.

However, the magnitude of these impacts in the other
economic sectors is largely dependent on local factors.
The sectoral GVA analysis shows that the Humber and
Merseyside clusters retain the highest GVA contribution
in the machinery sector, while the largest economic
gains in the chemical sector are observable in North East
and North West regions, where the majority of their
manufacturing activity is concentrated.



Spatial economic interdependencies of UK regions
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Take home messages

Policy aimed at decarbonizing existing industrialized regions in Europe
is likely to create winners and losers, with local factors dictating the
relative size of economic benefits generated by low carbon
investments.

As manufacturing becomes more sophisticated, supply chains become
more complex and thus highly fragmented. Domestic industries
increasingly rely on significant intermediate imports, i.e., in value
added by industries in upstream countries. Neglecting these national
and region-specific factors in green policies design will exacerbate
existing socio-economic disparities.
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"One Size

Fits all”

— When aiming at narrowing existing economic imbalances between
countries and regions, it is the connections between places and

sectors that matters.



