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Introduction
Industry accounts for roughly 30% of global CO2 emissions and these emissions have 
been growing significantly as many countries around the world seek to industrialize.1 
This places a significant imperative on industrial actors globally to reduce emissions 
sharply for the world to limit global warming well below 2°C, as required by the Paris 
Agreement.

Global momentum for industry transition is building, with public and private stake-
holders across the world taking steps to decarbonize the sector. Among many nations, 
industry transition is becoming a top priority, and countries are putting in place road-
maps in the form of visions, pathways and action plans to provide advanced decision 
support for policymakers.2 Meanwhile, companies such as FLSmidth and HYBRIT are 
setting net-zero targets and promoting ultra-low-carbon technologies.

Recent years have also seen the development of a much-needed international col-
laboration to catalyse industry transition. Countries and companies are increasingly 
working together to set up policy frameworks and incentives. One example of this 
is the Leadership Group for Industry Transition (LeadIT), a collaborative initiative 
which gathers countries and companies that aim to achieve net-zero carbon emis-
sions by 2050.3 It was launched by the governments of Sweden and India at the UN 
Climate Action Summit in September 2019 and is supported by the World Economic 
Forum.4 LeadIT provides an arena for public-private collaboration, and for sectoral and 
cross-sectoral learning, for example on innovation opportunities and new technolo-
gies. 

Despite growing momentum and the development of low-carbon alternatives, decar-
bonizing the so-called hard-to-abate sectors – including steel, cement, aluminium, 
chemicals, plastics, metals and mining, aviation, and heavy-duty transport – will not 
be easy. Major systemic shifts are needed to reduce emissions for heavy industries, 
including:

• increasing recycling and circularity

• reducing demand through material efficiency

• increasing energy efficiency along the whole value chain, and 

• reducing both the combustion and the process emissions from both primary and 
secondary production routes. 

These major shifts call for large public support and the strong participation of pri-
vate stakeholders. Governments can support the decarbonization of hard-to-abate 
industries through subsidies, high carbon prices, and robust public-private sector 
partnerships. 

In this briefing, we review some public-private partnerships and policy mixes that are 
receiving a lot of attention, including green public procurement, carbon contracts for 
difference, carbon border adjustment, industrial clusters, and climate partnerships. 
We also examine how collective action among countries can send a stronger signal 
to businesses and investors. We provide case examples from South Korea (hereafter 
Korea), Denmark and Sweden and share experiences of the EU, Canada, and the UK in 
implementing some of the key measures.

1 Fischedick M., et al. (2014) Industry. In: Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group 
III to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change, available at: https://www.ipcc.ch/site/
assets/uploads/2018/02/ipcc_wg3_ar5_chapter10.pdf.

2 Industry Transition Tracker can be accessed at: https://www.industrytransition.org/industry-transition-tracker/.
3 More information on the Leadership Group for Industry Transition is available at: https://www.industrytransition.org/.
4 More information on the World Economic Forum is available at: https://www.weforum.org/.  

https://www.ipcc.ch/site/assets/uploads/2018/02/ipcc_wg3_ar5_chapter10.pdf
http://roadmaps
http://roadmaps
http://Leadership Group for Industry Transition
http://World Economic Forum
http://World Economic Forum
https://www.ipcc.ch/site/
https://www.industrytransition.org/industry-transition-tracker/
https://www.industrytransition.org/
https://www.weforum.org/
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2. An enabling environment for low- 
carbon energy infrastructure  
Reaching net-zero targets in industry will require profound changes to infrastructure in 
order to reduce the carbon intensity of energy supply and capture process emissions. 
An enabling environment is critical for achieving this. More specifically, decarbon-
ization of heavy industry calls for public-private cooperation to enable the following 
changes:

• The replacement of blast furnaces with a new system around hydrogen direct 
reduction for steel,5 shifting from fossil feedstock to “electric feedstock” for chem-
icals, or rebuilding cement kilns for capturing CO2 from flue gases, 

• The use of biomass as an energy source for many applications in industry, with 
varying needs for further processing and substituting fossil feedstock for the 
chemical industry, and

• The building of infrastructure for supporting the supply of new energy carriers 
at scale, such as electricity, hydrogen or biogenic CO2 and the abandonment or 
repurposing of old infrastructure (e.g. harbours for coal, pipelines, oil storage sites).

Achieving these changes and reaching net-zero for industry first and foremost requires 
the creation of an enabling environment in the following key energy sources and 
technologies: hydrogen; carbon capture, utilization and storage (CCUS); renewable 
electricity; and biogas (see Annex I). 

Creating an enabling environment entails profound changes to existing infrastructure 
and the development of new infrastructure to support these technologies. Despite 
differences in their application and readiness, the development of energy sources and 
technologies face common challenges such as costs, scale-up and competitiveness. 
Public-private partnerships are therefore crucial to address some of the major barriers 
to developing and deploying these energy sources and technologies.

3. Measures to spur investment towards 
climate-neutral assets and infrastructure
Radical changes in infrastructure across energy and industry sectors will require active 
commitment from a range of actors from the private and public sectors to bring about 
the necessary investment in infrastructure and to re-allocate capital from carbon-in-
tensive to climate-neutral assets and infrastructure. This section explores policies that 
public authorities could consider, in close collaboration with private stakeholders, to 
allow for this reallocation. 

Incentive schemes and energy taxation
Because heavy industries are energy-intensive, creating an enabling environment for 
low-carbon energy infrastructure is closely linked to how energy is taxed. If renewable 
energy and hydrogen are to be produced at the right scale, the right taxation and levy 
system should be in place to ensure they are competitive with high-carbon options. 
Energy taxation needs to be discussed as part of national efforts to decarbonize indus-
try so that renewable energy is on a level playing field with other energy carriers. 

For instance, the tax treatment of gas and electricity in the EU is not harmonized 
across Member States, therefore it provides implicit subsidies for fossil fuels and 

5 See: https://www.mdpi.com/2075-4701/10/7/922/htm

http://hydrogen direct reduction
http://hydrogen direct reduction
http://Incentive schemes and energy taxation
http://tax treatment of gas and electricity
https://www.mdpi.com/2075-4701/10/7/922/htm


4

certain economic sectors.6 It also impacts fuel competitiveness and undermines the 
carbon price.7  

These unequal levels of taxation carry the risk of deterring consumers from green 
products and energy sources. 

Supporting low-carbon energy infrastructure requires taxes and levies, including 
carbon pricing, to be applied uniformly across energy carriers and sectors – or ideally 
so that they are more favourable to renewable energy. Policymakers may also want to 
consider how taxes are applied on electricity used for energy storage or for hydrogen 
production, with the aim of ensuring that energy is only taxed once, when delivered 
for final consumption, and to avoid unjustified double grid charges.

Carbon contracts for difference for new technologies
Among the support schemes and measures to support low-carbon energy infrastruc-
ture and decarbonization of heavy industry, the carbon contracts for difference (CCfD) 
policy option is perhaps the most recent, especially for refineries and fertilizer produc-
tion, the chemical and steel industries, and shipping and aviation.8 

CCfD involves long-term contracts between private and public counterparts, and 
remunerates investors by paying the difference between the agreed CO2 contract 
price (also referred to as strike price) and the actual CO2 price in an explicit way, 
bridging the higher operation costs and risks for producing green steel or cements. 

CCfD ensures that the carbon price is high enough so that decarbonization technol-
ogies become commercially viable and investible.9 Similar to the feed-in tariff system, 
CCfD would guarantee investors a fixed carbon price, and therefore a more predict-
able and bankable price.10 This enables a favourable business case for innovative 
technologies.

CCfD can be adopted at a national or regional level, and could be awarded solely on a 
project-specific basis to avoid these contracts being traded or fulfilled by a portfolio.11 
A number of European countries are experimenting with CCfD, in particular to support 
the renewable hydrogen sector because it remains the most promising market-based 
mechanism to commercialize low emission projects. For example, Germany’s national 
hydrogen strategy unveiled in 2020 includes a pilot programme for CCfD in the steel 
and chemical industries.12

4. Measures to address carbon leakage  
There is a risk that policies and frameworks implemented to curb emissions from the 
industry sector could push companies to transfer carbon emissions to other countries 
with less stringent climate policies. This risk is known as carbon leakage, and below we 
explore some ways to address it.

6 EU Green Deal – Revision of the Energy Taxation Directive available at: https://ec.europa.eu/info/law/better-regulation/have-
your-say/initiatives/12227-Revision-of-the-Energy-Tax-Directive-.

7 Oliver Sartor and Thomas Spencer (2016). Fossil fuel subsidies and the new EU Climate and Energy Governance Mechanism, 
Working Paper. Institute for Sustainable Development and International Relations (IDDRI), available at: https://www.iddri.org/
sites/default/files/import/publications/wp0916_os_fossil-fuel-subsidies-eu.pdf

8 Ibid.
9 Climate-Neutral Industry Key Technologies and Policy Options for Steel, Chemicals and Cement (2019). Agora Energiewende. 

https://www.agora-energiewende.de/fileadmin2/Projekte/2018/Dekarbonisierung_Industrie/168_A-EW_Climate-neutral-in-
dustry_EN_ExecSum_WEB.pdf.

10 Oliver Sartor and Chris Bataille. Decarbonizing basic-materials in Europe: How Carbon Contracts-for-Difference could help 
bring breakthrough technologies to market (2019). IDDRI, available at: https://www.iddri.org/sites/default/files/PDF/Publica-
tions/Catalogue Iddri/Etude/201910-ST0619-CCfDs_0.pdf. 

11 Ibid.
12 The national hydrogen strategy, Germany (2020). https://www.bmwi.de/Redaktion/DE/Publikationen/Energie/die-natio-

nale-wasserstoffstrategie.html

http://fuel competitiveness
http://the carbon contracts for difference (CCfD) 
http://carbon price is high enough
http://more predictable and bankable price
http://more predictable and bankable price
http://project-specific basis
http://Germany’s national hydrogen strategy
http://Germany’s national hydrogen strategy
https://ec.europa.eu/info/law/better-regulation/have-your-4
https://ec.europa.eu/info/law/better-regulation/have-your-4
https://ec.europa.eu/info/law/better-regulation/have-your-4
https://www.iddri.org/
https://www.agora-energiewende.de/fileadmin2/Projekte/2018/Dekarbonisierung_Industrie/168_A-EW_Climate-neutral-in-dustry_EN_ExecSum_WEB.pdf
https://www.agora-energiewende.de/fileadmin2/Projekte/2018/Dekarbonisierung_Industrie/168_A-EW_Climate-neutral-in-dustry_EN_ExecSum_WEB.pdf
https://www.agora-energiewende.de/fileadmin2/Projekte/2018/Dekarbonisierung_Industrie/168_A-EW_Climate-neutral-in-dustry_EN_ExecSum_WEB.pdf
https://www.iddri.org/sites/default/files/PDF/Publica-tions/Catalogue
https://www.iddri.org/sites/default/files/PDF/Publica-tions/Catalogue
https://www.iddri.org/sites/default/files/PDF/Publica-tions/Catalogue
https://www.bmwi.de/Redaktion/DE/Publikationen/Energie/die-natio-nale-wasserstoffstrategie.html
https://www.bmwi.de/Redaktion/DE/Publikationen/Energie/die-natio-nale-wasserstoffstrategie.html
https://www.bmwi.de/Redaktion/DE/Publikationen/Energie/die-natio-nale-wasserstoffstrategie.html
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Emissions trading schemes and free allowances in the EU  
and Korea 
Emissions trading schemes (ETS) are market-based instruments that provide eco-
nomic incentives to reduce GHG emissions through the issuing of GHG emissions 
allowances. These allowances can be traded by companies, and the cost of carbon 
is determined by the overall cap on emissions and subsequent market price for each 
allowed metric ton of CO2 below that cap. Some of the sectors may receive free car-
bon allowances within the ETS due their susceptibility to carbon leakage. The choice 
of the instrument will depend on national and economic circumstances.

The EU ETS constitutes the world’s first and largest carbon market. It covers a wide 
range of sectors, including steel, mineral products/cement and aluminium production. 
These industrial sectors are considered among the most vulnerable to carbon leakage.13

Korea has implemented the Korea Emissions Trading Scheme (KETS), which accounts 
for approximately 70% of national GHG emissions. It the second largest ETS in the 
world, after the EU ETS.14

Both in the EU and Korea, energy-intensive industries that are subject to international 
competition have been granted different levels of subsidy for renewable electricity and 
free emissions allowances (within the ETS) to level the playing field for them. Allow-
ances can be allocated for free or put up for sale at auctions.15

A carbon price signal that is high enough could close the pricing gap and drive cli-
mate-friendly investments. For instance, the EU ETS is due to be revised to be 
strengthened and to extend its scope. The revision will update the free allowance 
benchmark used for free allocation and the European Commission may consider how 
to further incentivize the production of renewable and low-carbon hydrogen, while 
taking account of the risk for sectors exposed to carbon leakage.16 This offers an 
opportunity to tackle the competitiveness of green products.17

It is generally accepted that a more ambitious and predictable regulatory framework 
and long-term policy than emissions trading schemes offer would need to be adopted 
to promote investments into alternative technologies and create a market for green 
materials and products. 

Free allowance allocations have been politically and economically more feasible than 
other measures such as the carbon border adjustment mechanism (see below) or full 
exemption from the ETS. However, while shielding energy-intensive industries, free 
allocations are considered to discourage innovation, lower the overall efficiency of the 
system and even result in carbon lock-in. 

Carbon border adjustment (EU)  
The concept of “border adjustment” typically refers to import levies or taxes imposed 
on goods imported by countries implementing stringent carbon policies, from 
countries with lower ambition for emission reduction.18 It aims to level the playing 
field between domestic and foreign firms by imposing the same economic burden 
on emissions.19 A carbon border adjustment could be adopted as a carbon tax on 

13 Georg Zachmann and Ben McWilliams (2020). A European carbon border tax: much pain, little gain. Bruegel. https://www.
bruegel.org/wp-content/uploads/2020/03/PC-05-2020-050320v2.pdf. 

14 The Korea Emissions Trading Scheme: Challenges and Emerging Opportunities (2018). Asian Development Bank. https://www.
adb.org/sites/default/files/publication/469821/korea-emissions-trading-scheme.pdf.

15 International Energy Agency (2020). Implementing Effective Emissions Trading Systems: Lessons from international experienc-
es. https://www.iea.org/reports/implementing-effective-emissions-trading-systems/facilitating-low-carbon-transitions.

16 European Commission (2020). A hydrogen strategy for a climate-neutral Europe (the Hydrogen Strategy)’ COM (2020) 301 
final. https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf.

17 Perspectives on a Hydrogen Strategy for the European Union (2020). Etudes de l’Ifri. https://www.ifri.org/en/publications/
etudes-de-lifri/perspectives-hydrogen-strategy-european-union.

18 Michael A. Mehling et al. (2019). Designing Border Carbon Adjustments for Enhanced Climate Action, American Journal of 
International Law. 113(3). ttps://doi.org/10.1017/ajil.2019.22

19 United Nations Environment Programme (2018) Emissions Gap Report 2018. https://www.unep.org/resources/emis-
sions-gap-report-2018

http://vulnerable to carbon leakage
http://approximately 70% 
http://Allowances
http://Allowances
http://carbon leakage
http://competitiveness of green products
http://border adjustment
http://level the playing field between domestic and foreign firms
http://level the playing field between domestic and foreign firms
https://www
https://www
https://www.iea.org/reports/implementing-effective-emissions-trading-systems/facilitating-low-carbon-transitions
https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf
https://www.ifri.org/en/publications/
ttps://doi.org/10.1017/ajil.2019.22
https://www.unep.org/resources/emis-sions-gap-report-2018
https://www.unep.org/resources/emis-sions-gap-report-2018
https://www.unep.org/resources/emis-sions-gap-report-2018
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selected imported and domestic goods in the form of a new carbon customs duty or 
tax on imports or an extension of the ETS to imports. The Carbon Border Adjustment 
Mechanism (CBAM) could prevent carbon leakage by enabling the price of imports to 
reflect their CO2 component.  

At the same time, the CBAM could be used as an instrument to incentivize the 
decarbonization of the industry. In some sectors, the CBAM may make more carbon 
efficient metzods competitive (i.e. European chemical producers may cut their reliance 
on Russian crude oil and import more from Saudi Arabia, where extraction leaves a 
smaller carbon footprint).20

A number of considerations need to be taken into account to allow for an effective 
CBAM. For the CBAM to effectively support decarbonization in the industry, policy-
makers need to give more visibility for investments in fuel switching and supply 
arrangements with suppliers (long-term contracts). Additionally, some challenges to 
the implementation of the CBAM would need to be carefully considered, including 
uncertainty over the administrative and methodological complexities regarding the 
calculation of the CO2 component of products, the likelihood of retaliation from trad-
ing partners and the risk of WTO incompliance.21

The question of which direction the CBAM takes in the EU is very sensitive for the 
European industries that receive free allowance allocations. This is because if the CBAM 
is introduced, the free allowances would need to be removed (otherwise it may lead 
to over-subsidization). However, too soon a removal of these free allowances may put 
at risk the financial capacity of the industry to switch to expensive low-carbon energy, 
such as hydrogen. Hence, some sectors recommend a gradual reduction or simultaneous 
application of a border measure and the free allowances. This can in principle be done 
with the deduction of calculated carbon footprint from the carbon duty. However, the 
EU Green Deal indicates that only one tool will be implemented to deal with carbon 
leakage.22

Allowance auctioning has the benefit of creating revenues for the government, which 
can be reinvested in innovative technologies (or to address distributional aspects, such 
as in California’s cap and trade system that uses auction revenues to ultimately off-
set customer cost increases). In the EU, a part of these revenues is channelled to the 
Innovation Fund, which focuses on innovative low-carbon technologies and processes 
in energy-intensive industries, including products substituting carbon-intensive ones, 
carbon capture and utilization (CCU), and the construction and operation of carbon 
capture and storage (CCS).23

Carbon clubs
“Carbon clubs” have also been a suggested as a mechanism for “ring-fencing” higher 
cost markets for green products and materials and therefore circumventing risk of 
carbon leakage.24 Under carbon club agreements, governments would provide an 
enabling regulatory environment for green steel production via one or a mixture of the 
measures, such as Green Public Procurement (GPP) or CCfD, and the companies would 
commit the supply and demand investment knowing that a favourable market for a 
given product or material exists.25  

20 Ben Aylor et. al. (2020). How an EU Carbon Border Tax Could Jolt World Trade. Boston Consulting Group. https://www.bcg.
com/publications/2020/how-an-eu-carbon-border-tax-could-jolt-world-trade

21 United Nations Environment Programme (2018) Emissions Gap Report 2018. https://www.unep.org/resources/emis-
sions-gap-report-2018

22 Andrei Marcu, et al. (2020). Feedback paper - Inception Impact Assessment on the Carbon Border Adjustment Mechanism. 
European Roundtable on Climate Change and Sustainable Transition. https://ercst.org/feedback-paper-inception-impact-as-
sessment-on-the-carbon-border-adjustment-mechanism

23 More information on the European Innovation Fund is available at: https://ec.europa.eu/clima/policies/innovation-fund_en
24 Wolfgang Obergassel et al. (2019).  COP21RIPPLES – COP21: Results and Implications for Pathways and Policies for Low 

Emissions European Societies: A Sectoral Perspective on Climate Clubs. https://www.cop21ripples.eu/wp-content/up-
loads/2019/09/20190830_COP21-RIPPLES_D4-3c_Sectoral-Approach-on-Climate-Clubs.pdf

25 Chris Bataille (2019). Low and zero emissions in the steel and cement industries: Barriers, technologies and policies. Issue Paper. 
OECD.

http://CBAM may make more carbon efficient methods competitive
http://CBAM may make more carbon efficient methods competitive
http://WTO incompliance
http://a gradual reduction or simultaneous application
http://a gradual reduction or simultaneous application
http://Innovation Fund
http://Carbon clubs
http://an enabling regulatory environment
http://an enabling regulatory environment
https://www.bcg
https://www.unep.org/resources/emis-sions-gap-report-2018
https://www.unep.org/resources/emis-sions-gap-report-2018
https://www.unep.org/resources/emis-sions-gap-report-2018
https://ercst.org/feedback-paper-inception-impact-as-sessment-on-the-carbon-border-adjustment-mechanism
https://ercst.org/feedback-paper-inception-impact-as-sessment-on-the-carbon-border-adjustment-mechanism
https://ercst.org/feedback-paper-inception-impact-as-sessment-on-the-carbon-border-adjustment-mechanism
https://ec.europa.eu/clima/policies/innovation-fund_en
https://www.cop21ripples.eu/wp-content/up-loads/2019/09/20190830_COP21-RIPPLES_D4-3c_Sectoral-Approach-on-Climate-Clubs.pdf
https://www.cop21ripples.eu/wp-content/up-loads/2019/09/20190830_COP21-RIPPLES_D4-3c_Sectoral-Approach-on-Climate-Clubs.pdf
https://www.cop21ripples.eu/wp-content/up-loads/2019/09/20190830_COP21-RIPPLES_D4-3c_Sectoral-Approach-on-Climate-Clubs.pdf
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We can also talk about a carbon club where a green steel producer enters a long-term 
relationship with a car maker. The car maker then can pass the cost of green steel 
down to consumers for whom the additional cost is a small part of purchasing a car.26

Alternatively, the formation of carbon clubs can emerge as a result of convergence of 
(or a formal link between) national systems of several countries or regions that have 
established a carbon-pricing system.27 The EU, Canada, California, China, South Korea 
and New Zealand have been in informal talks on cooperating for preserving their indus-
try’s competitiveness by linking their ETSs and forming a carbon club. Globally, 20% of 
emissions are covered under 52 national, regional and local carbon pricing systems.28

Convergence of ETSs can help shift the world toward a single, global carbon price 
and eliminate the need to adopt policies to address real or perceived competitiveness 
or carbon leakage considerations. It could provide incentives to other jurisdictions 
to implement carbon markets. However, there is also a risk that the adoption of 
carbon-pricing instruments across several regions would separate the world trading 
system between a world that is low-carbon, and another one that is high-carbon.29 
Emerging economies Brazil, South Africa, India and China already share the “grave 
concern” that EU plans for a carbon border tax on imported products like steel and 
cement will unfairly penalise their economies.30

In the energy-intensive heavy industries sector, there is a risk that carbon clubs would be 
concentrated only in a few countries, such as China, the EU, the US, Japan and India.31

Carbon tax (Sweden) 
A carbon tax directly sets a price on carbon by defining a tax rate on GHG emissions 
or – more commonly – on the carbon content of fossil fuels.32

In Sweden, a carbon tax on energy sources has been the cornerstone of its national 
policy, which fostered energy efficiency and uptake of renewable energy. The carbon 
tax in Sweden is levied on all fossil fuels reflecting their carbon content. This means 
that actual emissions need not to be calculated. 

In 2021, the rate of the carbon tax per metric ton of fossil carbon dioxide emitted 
is SEK 1200. The tax rate increases gradually and in a stepwise manner, therefore 
businesses and households have time to adapt. This rate also applies to the industry 
sectors that are outside the EU ETS. The parts of the Swedish industry covered by EU 
ETS are exempt from the carbon tax. Combustion of sustainable biofuels are also not 
covered as they do not result in a net increase of carbon in the atmosphere. 

The Swedish carbon tax system is easy to implement at a low cost, because there are 
already robust revenue-collecting systems, such as systems for levying other excise 
taxes on fuels in place, and the tax rates in Swedish tax law are expressed in common 
trade units (volume or weight).

Similarly, a carbon added tax could be adopted, to act as a value-added tax for 
embedded carbon, corresponding to the amount of CO2 released for every step of 

26 Stefan Lechtenböhmer at al. (2016). Decarbonizing the energy intensive basic materials industry through electrification – 
Implications for future EU electricity demand. Energy. 115(3). https://doi.org/10.1016/j.energy.2016.07.110

27 A Guide to Linking Emissions Trading Systems, International Carbon Action Partnership, 2018, available at: https://icapcarbo-
naction.com/en/?option=com_attach&task=download&id=572.

28 Jos Delbeke and Peter Vis (2019). Towards a Climate-Neutral Europe: Curbing the Trend, Taylor and Francis. https://ec.europa.
eu/clima/sites/clima/files/toward_climate_neutral_europe_en.pdf

29 Nikos Tsafos (2020). How Can Europe Get Carbon Border Adjustment Right? Center for Strategic and International Studies. 
https://www.csis.org/analysis/how-can-europe-get-carbon-border-adjustment-right

30 Joe Lo (Emerging economies share ‘grave concern’ over EU plans for a carbon border tax, 2021, available at:  https://climat-
echangenews.com/2021/04/09/emerging-economies-share-grave-concern-eu-plans-carbon-border-tax/

31 COP21 Ripples, COP21: Results and Implications for Pathways and Policies for Low Emissions European Societies, 2019, 
available at: https://www.cop21ripples.eu/wp-content/uploads/2019/09/RIPPLES_D4.3-Final_web.pdf

32 More information on Sweden’s carbon tax Is available via government’s official page at:  https://www.government.se/govern-
ment-policy/taxes-and-tariffs/swedens-carbon-tax/

http://a carbon club
http://formation of carbon clubs
http://Globally
http://Convergence of ETSs
http://the world trading system
http://the world trading system
http://grave concern
http://grave concern
http://concentrated only in a few countries
http://fossil fuels
http://carbon added tax
https://doi.org/10.1016/j.energy.2016.07.110
https://icapcarbo-naction.7
https://icapcarbo-naction.7
https://icapcarbo-naction.7
https://ec.europa
https://www.csis.org/analysis/how-can-europe-get-carbon-border-adjustment-right
https://climat-echangenews.com/2021/04/09/emerging-economies-share-grave-concern-eu-plans-carbon-border-tax/
https://climat-echangenews.com/2021/04/09/emerging-economies-share-grave-concern-eu-plans-carbon-border-tax/
https://climat-echangenews.com/2021/04/09/emerging-economies-share-grave-concern-eu-plans-carbon-border-tax/
https://www.cop21ripples.eu/wp-content/uploads/2019/09/RIPPLES_D4.3-Final_web.pdf
https://www.government.se/govern-ment-policy/taxes-and-tariffs/swedens-carbon-tax/
https://www.government.se/govern-ment-policy/taxes-and-tariffs/swedens-carbon-tax/
https://www.government.se/govern-ment-policy/taxes-and-tariffs/swedens-carbon-tax/
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the production.33 For products with a relatively low premium price associated with the 
decarbonization, such as steel, a consumption charge could meaningfully contribute to 
market creation for green steel.34

Another alternative is a consumption charge at the domestic market, which would 
reflect a CO2 component and material efficiency of steel, aluminium and cement, 
based on an emissions benchmark. This would be only valid if a CO2 price were not 
included in the final producer price.35 The revenues collected can be directed to 
low-carbon investments, for instance via a national trust fund for climate action. 

5. Other enabling measures and  
partnerships

Green Public Procurement 
Green Public Procurement (GPP) is a process whereby public authorities use their 
purchasing power to acquire goods, services and works that have a low environmental 
impact throughout their life cycle.  As public procurement of materials such as cement, 
concrete and steel is often significant, the introduction of green criteria in the pro-
curement process could boost the demand for low-carbon products, with a proven 
willingness to pay from the public sector. Thus, this instrument could make the pro-
duction of green materials more attractive for the industry sector. 

To evaluate the environmental impact and compare products, GPPs would need to be 
accompanied by measurement and reporting standards such as Environmental Prod-
uct Declarations (EPDs) or “low-carbon” or “carbon-neutral” labelling for the entire 
production chain.36 In the heavy industry sectors, labelling can be complicated, for 
instance because there are many types of clean steel, such as zero-emission virgin pri-
mary steel and recycled steel from renewably powered electric arc furnaces. In order 
to overcome this complexity, suppliers may be required to make standardized declara-
tions.37 

GPPs should state requirements from bidders and how procuring agencies will 
incorporate environmental criteria into bid evaluation, through guidelines and man-
datory performance standards. For procuring authorities to evaluate and compare 
the environmental impact of bidders, software tools are very useful. South Korea 
is a frontrunner in this domain with the fully integrated procurement system called 
KONEPS, which manages creation of procurement requests, tendering, contracting, 
payment, and reporting.38

Policies that support GPPs require transparency and that rules are harmonized on 
embodied carbon measurement. Several industry labels exist today, such as Responsi-
bleSteel and SustSteel (Eurofer).39 The EU Product Environmental Footprint Category 
Rules (PEFCR) were developed under a pilot to define the climate impact of prod-

33 Sander de Bruyn et al. (2015). Carbon Added Tax as an alternative climate policy instrument. CE Delf. https://www.cedelft.
eu/publicatie/carbon_added_tax_as_an_alternative_climate_policy_instrument/1651#:~:text=A%20Carbon%20Added%20
Tax%20is,the%20CAT%20would%20tax%20carbon.

34 COP21 Ripples (2019). COP21: Results and Implications for Pathways and Policies for Low Emissions European Societies. 
https://www.cop21ripples.eu/wp-content/uploads/2019/09/RIPPLES_D4.3-Final_web.pdf

35 Climate Strategies and Carbon Pricing Leadership Coalition (2018). How can consumption-based carbon pricing address 
carbon leakage and competitiveness concerns? https://static1.squarespace.com/static/54ff9c5ce4b0a53decccfb4c/t/5ad8d2
32758d46c25386e589/1524159026153/27916-CPLC-ExecBrief-CarbonPricing-v7.pdf

36 Energy Transition Commission (2018). Mission possible: Reaching net-zero carbon emissions from harder-to-abate sectors. 
http://www.energy-transitions.org/mission-possible

37 Nilsson, et al. (2020). A European industrial development policy for prosperity and zero emissions. In ECEEE 2020 Industrial 
Summer Study Proceedings. https://portal.research.lu.se/portal/files/81347518/6_082_20_Nilsson_prelim.pdf

38 UNEP and KEITI (2019). Green Public Procurement in the Republic of Korea: A Decade of Progress and Lessons Learned. 
United Nations Environment Programme and Korea Environmental Industry & Technology Institute (KEITI). https://www.
oneplanetnetwork.org/resource/green-public-procurement-republic-korea-decade-progress-and-lessons-learned-0

39 More information available at: https://www.steel-sustainability.org/esust
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ucts over their lifetime (as well as in procurement procedures).40 The ISO published 
an International Standard for providing globally agreed principles, requirements and 
guidelines for quantifying and reporting the carbon footprint of a product (CFP).41 

Best practices include the voluntary GPP instrument in the EU relevant for purchases 
of low-carbon buildings and vehicles, but this lacks binding targets.42 Using this instru-
ment, Member States of the EU may create a large demand base for green products. 
For instance, GPP has been used as an instrument of Swedish environmental policy for 
over ten years.43 The Netherlands follow the EU GPP criteria, with additions including 
price discounting using an evaluation software.

Another example is Canada’s Greening Government Strategy, which is a set of com-
mitments that apply to all core government departments and agencies in support of 
the Government’s transition to net-zero carbon and climate-resilient operations, and 
includes commitments related to green procurement.44 More precisely, the Policy 
on Green Procurement requires that the procurement of goods and services actively 
promotes environmental stewardship.45 Achievements include reductions in GHG 
emissions of 34.6% for buildings and light-duty when compared to its 2005–06 base-
line, and almost 300 buildings of the federal government real property portfolio are at 
net-zero carbon or net-zero ready.

GPP may come at a higher cost for green products, particularly for local and regional 
authorities. However, this may not always be the case depending on the methodology 
for calculating costs. In fact, green products may have a lower purchasing price due to 
production efficiencies associated with a smaller amount of energy and raw material 
use and waste generation.46 For this reason, life-cycle costing (LCC) is being applied by 
a number of public authorities. The LCC approach considers all the costs that will be 
incurred during the lifetime of the product, work or service. 

Industrial clusters, shared infrastructure and circular carbon
Industrial clusters can play a crucial enabling role in helping countries achieve their 
emissions reduction ambitions. These large areas where companies from single or mul-
tiple industries are co-located are another great example of public-private partnership 
for improving the competitiveness of low carbon or carbon-neutral initiatives. While 
governments may support large scale infrastructure projects with capital grant and 
regulatory measures, clusters foster multi-stakeholder collaboration among companies 
across the value chain. The co-benefits of these clusters, beyond emissions reduc-
tion and maintaining economic competitiveness, include job creation and innovation 
through the creation of modern energy systems.47

A number of decarbonization solutions are ideally suited for the geographical areas 
where clusters are located. These are systemic efficiency, clean electrification, hydro-
gen and carbon capture, utilization and storage (CCUS).48 Indeed, almost one-third of 
planned CCUS projects involve the development of industrial CCUS hubs with shared 
CO2 transport and storage infrastructure. There are also several pilot and demonstra-

40 More information on the final Product Environmental Footprint Category Rules is available here: https://ec.europa.eu/environ-
ment/eussd/smgp/PEFCR_OEFSR_en.htm 

41 ISO (2018). ISO 14067:2018 Greenhouse gases — Carbon footprint of products — Requirements and guidelines for quantifica-
tion. https://www.iso.org/standard/71206.html

42 Further information on the EU Green Public Procurement can be accessed at: https://ec.europa.eu/environment/gpp/index_
en.htm

43 Green Public Procurement in Sweden, The Swedish Environmental Protection Agency, 2009 available at: https://www.
naturvardsverket.se/Documents/publikationer/978-91-620-8417-2.pdf

44 Treasury Board of Canada Secretariat (2020). Greening Government Strategy: A Government of Canada Directive. https://
www.canada.ca/en/treasury-board-secretariat/services/innovation/greening-government/strategy.html

45 The Canadian Policy on Green Procurement is available at: https://www.tbs-sct.gc.ca/pol/doc-eng.aspx?id=32573
46 Ina Rüdenauer et al. (2007). Costs and Benefits of Green Public Procurement in Europe. https://ec.europa.eu/environment/

gpp/pdf/eu_recommendations_1.pdf
47 Accenture (2020). Industrial clusters are critical to getting to net-zero: Here’s why. https://www.accenture.com/us-en/blogs/

accenture-utilities-blog/industrial-clusters-critical-getting-net-zero
48 Accenture (2021). Industrial clusters: Working together to achieve net zero. https://www.accenture.com/_acnmedia/PDF-

147/Accenture-WEF-Industrial-Clusters-Report.pdf#zoom=40
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tion projects for blue and renewable hydrogen production taking place in industrial 
clusters in the Netherlands (Athos and Porthos), the UK (Teeside and Humber) and 
Germany.49 Companies can also exploit economies of scale allowed by these clusters 
to bring the costs down quickly, thereby triggering initial investments towards the 
creation of a market.

Industrial clusters can also contribute to cutting emissions by fostering greater sys-
temic efficiency and circularity through cross-entity waste utilization and the sharing 
of energy and material streams within a cluster.50 Additionally, benefits from shared 
infrastructure include solutions that enable direct electrification through micro-grids 
that provide power, cooling and heating, storage and flexibility.51

The UK Government’s Industrial Decarbonization Strategy, announced in March 
2021, focuses on job creation through retrofitting industrial sectors with CCUS and 
hydrogen, and aligning the industry with the UK national net-zero emissions target for 
2050.52 In order to achieve this the government set out plans to transform five exist-
ing industrial clusters into net-zero or lower-carbon hubs.

If designed well, industrial clusters can bring multiple benefits, from supporting cli-
mate targets, improving air quality, economic competitiveness to green job creation 
and attracting regional investments. However, each cluster will have different circum-
stances and will require a different roadmap. 

Lowering trade barriers: access to global markets 
Lowering trade barriers to enable more open international trade and access to markets 
where carbon-neutral products can be sourced has been also credited for promoting 
carbon-neutral solutions. Indeed, there are examples where wind and solar have bene-
fited from the creation of global markets.53

A truly open and fair global market and level playing field would also shield against 
carbon leakage and help foster partnerships between energy providers and industry. 
Alongside this, countries may put in place GPP policies among themselves through 
bilateral trade agreements.54

Investment in Research and Development 
Policies that stimulate investments in R&D are pivotal to put the industry on track 
to reach net-zero by 2050. Investments need to drastically increase to ensure the 
necessary technological innovations are in place for the decarbonization of heavy 
industries.55  

Governments may like to consider providing subsidies for new and innovative technol-
ogies that have not yet made a market entry.56 However, R&D support should ideally 
be technology-neutral in order to let the market pick up the most promising options.

49 https://cclr.lexxion.eu/article/CCLR/2020/3/9
50 Accenture (2021). Industrial clusters: Working together to achieve net zero. https://www.accenture.com/_acnmedia/PDF-

147/Accenture-WEF-Industrial-Clusters-Report.pdf#zoom=40
51 Industrial clusters: Working together to achieve net zero, 2021, Accenture. available at: https://www.accenture.com/_acnmed-

ia/PDF-147/Accenture-WEF-Industrial-Clusters-Report.pdf#zoom=40. 
52 Industrial decarbonization strategy 2021, Department for Business, Energy & Industrial Strategy available at: https://assets.

publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/970229/Industrial_Decarbonization_
Strategy_March_2021.pdf. 

53 Scaling Technologies to Decarbonize Energy, 2015, World Economic Forum, available at: http://www3.weforum.org/docs/
WEF_GAC_Decarbonizing_Energy_White_Paper.pdf.

54 European Commission (2018). In-Depth Analysis in Support of the Commission Communication Com (2018) 773 A Clean Plan-
et for all A European long-term strategic vision for a prosperous, modern, competitive and climate neutral economy. https://
ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018_733_analysis_in_support_en_0.pdf

55 OECD (2015). Reframing Climate and Competitiveness. https://www.oecd.org/sd-roundtable/papersandpublications/Refram-
ing Climate and Competitiveness.pdf

56 Ibid.
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Strategy for Technology Innovation for Carbon Neutrality of Korea
Technological innovation is a crucial component of Korea’s 2050 Carbon Neutral 
Strategy.57 The strategy creates an ecosystem that promotes the development and 
wide use of technologies that can lead to substantial carbon reductions, along 
with the development of core technologies through cooperation between different 
ministries.

There are five linked policies for implementing the Carbon Neutral Strategy:

1. Development of 10 core technologies for carbon-neutral technological 
innovation 

2. Planning and promotion of R&D projects across ministries 

3. Intensive support for the creation of new industries 

4. Private-led low-carbon transition 

5. Sustainable Research Foundation 

The 10 core technologies include solar and wind power; hydrogen; bioenergy; 
steel and cement; petrochemical; industrial process upgrade; transport efficiency; 
building efficiency; digitization; and CCUS. The core technologies were selected 
by analyzing their contribution to GHG reductions, their relevance to major indus-
tries, and the relevant policy environment, and based on cooperation with private 
companies in the planning process. Thus, these technologies reflect the priority 
demands of the industrial sites.  

6. The business case for industry transition 
– example cases

Fossil-free Sweden (Swedish Initiative for Climate Transition)
Sweden is a global leader in building a low-carbon economy. By 2045, Sweden aims 
to reach net-zero emissions of greenhouse gases into the atmosphere, and thereafter 
achieve negative emissions.

In July 2011, the Swedish Government proposed developing a roadmap for attaining 
this goal. In 2015, ahead of the UN climate conference in Paris, the Swedish Govern-
ment established the Fossil-free Sweden (FFS) initiative to bring together more than 
170 actors from companies, municipalities, regions, and organizations to back the 
declaration that Sweden will be one of the first fossil-free nations in the world.58 

FFS has a unique coordination role between the business sector and politics – in the 
form of various ministries and parties – in facilitating public-private partnership and 
finding common ways ahead to speed up the transition to a fossil-free welfare nation. 
The initiative acts as a coordinator and provides a platform for dialogue and coopera-
tion, both between the actors and between the actors and the government.

57 Government of Korea (2020). 2050 Carbon Neutral Strategy of the Republic of Korea: Towards a Sustainable and Green Soci-
ety. https://www.greengrowthknowledge.org/national-documents/2050-carbon-neutral-strategy-republic-korea-towards-sus-
tainable-and-green-society.

58 More information on Fossil-free Sweden is available at: https://fossilfrittsverige.se/en/roadmaps/.
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In 2017, FFS initiated a programme to cooperate with business and industry sectors to 
develop their own roadmaps for fossil-free competitiveness. The purpose of the road-
map process has been to support business and industry sectors to use a new tonality 
in which the business community is enabled to declare its willingness and ability to be 
fossil-free, provided that the politicians create the right conditions. 

Commitment and targets: Through this program, 22 industry transition roadmaps 
were developed by the Swedish industry sectors to show how they can enhance their 
competitiveness by moving towards climate neutrality (i.e. net-zero carbon emissions). 
Industries set their own targets and milestones and are responsible for the visions 
and proposals to remove obstacles that are presented in their roadmaps. Some of the 
industry targets include the following:

• Fossil-free steel industry in 2045. HYBRIT, a cooperative venture between SSAB, 
LKAB and Vattenfall, is developing fossil-free steel that uses hydrogen instead of 
coking coal. This is expected to be on the market in 2035.

• The mining and mineral industry aim to have fossil-free mining operations by 2035 
by investing heavily in electrification and automation.

• The cement industry wants to use Carbon Capture and Storage (CCS) on a large 
scale. If the conditions are put in place, this can be reality by 2030.

• Aviation has set fossil-free domestic air services by 2030 as a target, chiefly to be 
achieved with the aid of biofuel. In the longer term, electrification will also be part 
of the solution.

• The heating sector aims to become climate positive with the aid of CCS technol-
ogy in biopower stations (BECCS, Bio Energy Carbon Capture and Storage).

Challenges to fossil-free competitiveness: The lack of economic incentives and terms, 
commodity availability, prioritization and competition, political will, coherence and 
regulation were identified as challenges to fossil-free competitiveness in several 
roadmaps. Industry actors mentioned that high uncertainty around the market for 
fossil-free fuel, and whether the producers of fossil-free products can get a return on 
their investments, are challenges to accelerating transition.  A shortage of fossil-free 
energy solutions and renewable energy sources, limited technology solutions, disad-
vantageous economic factors, insufficient investment into research, and obstructive 
regulation are among other challenges to making progress towards net zero by 2045.

Strategies for implementation: In response to the challenges, obstacles, and policy 
needs identified in the Swedish industry transition roadmaps, FFS has developed strat-
egies related to battery value chain, hydrogen, biomass and finance to foster fossil-free 
competitiveness. 

The FFS roadmaps are developed in bottom-up and sector-led processes with broad 
participation and stakeholder engagement in the respective sectors. By taking an objec-
tive stance as the facilitator and coordinator, FFS was able to act as a bridge between a 
variety of different actors to reach consensus on goals, targets, and commitments. 

Lessons learnt from the FFS road mapping process also highlight the advantages of 
public-private partnership for decarbonization of industries for all actors involved. In 
such a collaboration, the industry actors were given consultation, guidance, and clear 
instructions on how to achieve targets, while also gaining legitimacy via their connec-
tion with the government. Government actors were also informed through connections 
with industry sector partners on how they can support transition by putting incentives 
and enablers in place (e.g. taking risks in investment decisions, shortening permit appli-
cation processes for electricity grid expansion, making a CCS initiative possible).
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Regeringens klimapartnerskaber (Danish Government’s Cli-
mate Partnerships)
In November 2019, the Danish Prime Minister established 13 climate partnerships 
covering all of Denmark’s business sectors – including energy-intensive industry, 
construction and energy.59 The goal of the partnerships was to bring companies 
together to explore and define how their sectors could contribute to Denmark’s 2030 
target to cut carbon emissions by 70% below 1990 levels, while supporting Danish 
competitiveness, exports, jobs, welfare and prosperity. The partnerships were led by 
CEOs representing their industry sectors, who were given the autonomy to develop 
concrete proposals. In particular, each partnership was asked to develop a sectoral 
roadmap which included ambitions within the sector; contributions to other sectors; 
and contributions to international targets and value chains.

The climate partnerships initiative provided an opportunity for businesses to 
strengthen Denmark’s traditionally export-oriented economy, and to raise Denmark’s 
global reputation as a climate pioneer. With regards to exports, the government 
acknowledged that the green transition in Danish industry was already in progress 
while setting up the climate partnerships. This included the export of sustainable 
solutions across the world by Danish companies such as Ørsted (renewable energy), 
Vestas (wind turbines), Grundfos (water pumps), Danfoss (cooling and heating) and 
others. It therefore made political and business sense for the climate partnerships to 
be led by businesses so that their proposal could reflect the expertise gained from 
their own green transitions, as well as their buy-in. 

By the summer of 2020, the climate partnerships had fulfilled their objectives of deliv-
ering 13 sectoral roadmaps. A summary of the proposals put forward by three climate 
partnerships is provided below.

Proposals for energy-intensive industry

• Switching to biogas: increased access to biogas with competitive prices can 
ensure the switch from fossil fuels to biogas.

• Production and demand for sustainable solutions: introducing more 
climate-friendly products requires increased demand and often also willingness to 
pay a higher price.

• CO2 capture of the largest point emitters: a national plan to mature CO2 capture 
in a pilot project at one of the largest point emitters in Denmark. 

• Increased use of surplus heat: surplus heat from energy-intensive companies can 
be utilized in the district heating network and reduce emissions from cogeneration 
plants.

Proposals for construction and buildings

• Lower energy consumption with intelligent energy management and energy  
renovations.

• Scrap fossil fuels burners and move to green heating in buildings.

• Prepare CO2 accounts for all buildings, bridges and roads.

• Electrify gas- and diesel-powered equipment for fossil-free building sites.

• Introduce energy labelling for all buildings.

59 More information the Climate Partnerships can be found here: https://stateofgreen.com/en/partners/state-of-green/
news/13-climate-partnerships-will-support-the-danish-government-in-reaching-the-green-targets/

http://Danish Prime Minister established 13 climate partnerships 
https://stateofgreen.com/en/partners/state-of-green/
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Proposals for energy and utilities

• Set a guiding target of reducing carbon emissions from the energy and utilities 
sector by at least 95%.

• Set a guiding target of reducing the total use of fossil fuels for buildings, transport 
and industry by 50%.

• Prepare a guiding 10-year roadmap for hydrogen-based fuels, focusing on how 
government and industry can work together to reduce start-up costs and costs of 
use.

• Set a target for build-out of renewable energy ensuring sufficient capacity to sup-
port a complete, green transformation of Denmark. 

• Define a framework for build-out of the Danish energy infrastructure to support a 
complete, green transformation of Denmark.

Besides the specific actions proposed by each roadmap, as a whole the roadmaps 
highlight the need for a new “green social contract” or partnership between business 
and government to secure the policies and investment required to achieve Den-
mark’s climate target. Although much of the progress towards the 2030 target will be 
based on the replacement of fossil fuels with renewable energy and electrification, 
the sectoral roadmaps call for the incubation and development of innovative green 
technology (e.g. hydrogen, biogas, carbon capture), to reach carbon neutrality by 
mid-century. In turn, this requires a strong policy framework which balances incen-
tives and disincentives over time to drive demand for low-carbon solutions through 
changes in consumer behaviour. However, the need for investment decisions to be 
made long before demand arises introduces uncertainty and risk. The roadmaps call 
for risk-sharing solutions to facilitate large investments, in addition to building trust 
that green investments based on existing policies will not be compromised in future.  
In sum, government is asked to set the strategic direction on policy and investment.

On the basis of the sectoral roadmaps produced by the climate partnerships, the 
Danish government developed and launched its strategy for climate action, A Green 
and Sustainable World, in October 2020. This strategy builds on the actions proposed 
in the sectoral roadmaps by committing itself to further action to promote green 
transitions in tandem with green exports. It also sets the public-private collaboration 
approach adopted in the climate partnerships as a model for others to emulate. 

Korean New Deal  
The Korean government views the hydrogen economy as a new growth engine for the 
country, which has entered an era of low growth. If this and other growth engines are 
supported, the potential for shared growth in related industries and companies is very 
large. In addition, competition for hydrogen technology development is fierce world-
wide, but as it remains in its early stages, it is estimated that if bold investment and 
support are activated, Korea can become a global leader in the hydrogen economy. 
Thus, the government is accelerating the transition to a hydrogen economy by pre-
emptively establishing legal frameworks for one. 

The successful implementation of hydrogen economic policies has convinced the 
Korean Government that it can kill two birds with one stone: climate change response 
and economic growth. 

2020 saw Korea significantly step up its commitment to ambitious climate action. The 
2050 Carbon Neutral Strategy of the Republic of Korea60 was unveiled, setting the 

60 The 2050 Carbon Neutral Strategy also creates an enabling environment for the development and wide use of green technol-
ogies to decarbonize the industry sector. Technological innovation is a key component of the five strategies laid out to achieve 
carbon neutrality by 2050. For example, Korea plans to invest in ten core technologies contributing to carbon neutrality, 
including hydrogen, bio energy, steel and cement, industrial process upgrade, petrochemical and CCUS.

http://2050 Carbon Neutral Strategy of the Republic of Korea
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target of net zero carbon emissions for Korea by 2050. This bold objective will be sup-
ported by the Korean New Deal – National Strategy for a Great Transformation,  which 
sets a clear direction for a resilient and low-carbon post-COVID-19 recovery, geared 
toward economic competitiveness, decarbonization and social justice.61 The 2050 
Carbon Neutral Strategy of Korea and the Korean New Deal are the two documents 
that lay out the policy framework for achieving the decarbonization of the country’s 
economy, including the industry sector, which accounts for approximately 37% of 
Korea’s total GHG emissions.62 Korea’s NDC target is to cut GHG emissions by 24.4% 
below 2017 levels by 2030 (which equates to 536 million tons CO2 equivalent). This 
will be done by implementing a set of reduction strategies for sectors including power, 
industry, buildings and transportation, and taking additional measures including build-
ing carbon sinks by planting forests and reducing emissions from overseas projects.  

As part of the Korean New Deal, the government intends to invest 73.4 trillion KRW 
to create 659 000 jobs. The Deal earmarks 30.1 trillion KRW to finance the transi-
tion to green infrastructure, in particular the shift toward green and energy-efficient 
public building through renewable energy equipment and high-performance insulation. 
Another 35.8 trillion KRW will be invested to speed up the development of a low-car-
bon and decentralized energy supply. Specific tasks include the establishment of a 
smart grid for efficient energy management, the supply of electric and hydrogen vehi-
cles and the acceleration of eco-friendly conversion of old diesel vehicles and ships.

Lastly, 7.6 trillion KRW will be invested in innovation for green industry, to incentivize 
prospective businesses to lead the green industry and establish low-carbon and green 
industrial complexes. A loan of 1.9 trillion KRW will be introduced for the green sector, 
to encourage investments in preventing the environmental pollution of businesses, and 
a joint fund made up by the public and the private sectors will be set up for 215 billion 
KRW to foster green businesses. Detailed information is provided in Annex II.

61 https://english.moef.go.kr/pc/selectTbPressCenterDtl.do?boardCd=N0001&seq=4948
62 https://unfccc.int/sites/default/files/resource/LTS1_RKorea.pdf

Hydrogen Economy Roadmap in Korea
Korea’s 2019 Hydrogen Economy Roadmap sets out goals such as achieving the world's number one 
market share in hydrogen car and energy production (electricity, heat); shifting from gray hydrogen 
(hydrogen produced from fossil fuels such as oil and natural gas) to green hydrogen (hydrogen 
produced from renewable energy). The roadmap encourages a paradigm change, setting out to 
establish sustainable and economical hydrogen storage and transportation systems and to establish 
a hydrogen industry ecosystem and a full-cycle safety management system. Other policy measures 
to boost the hydrogen economy were announced in January 2020, including the world’s first Hydro-
gen Economy Promotion and Hydrogen Safety management Act (Hydrogen Act), leading to the 
establishment of a legal basis for the implementation of a hydrogen economy based on safety.

Date

April, 2019

October, 2019

October, 2019

October, 2019

October, 2019

December, 2019

January, 2020

Policy measures for hydrogen (Korea)

(Standard) Hydrogen economy standardization roadmap
(Supply) Hydrogen infrastructure and charging station construction plan

(Vehicle) Future mobility industry development plan
(R&D) Hydrogen technology development roadmap
(City) Hydrogen demonstration city plan

(Safety) Comprehensive measures for hydrogen safety management
(Law) Hydrogen Economy Promotion and Hydrogen Safety Management Act

http://Korean New Deal - National Strategy for a Great Transformation
http://37% of Korea’s total GHG emissions
http://37% of Korea’s total GHG emissions
https://english.moef.go.kr/pc/selectTbPressCenterDtl.do?boardCd=N0001&seq=4948
https://unfccc.int/sites/default/files/resource/LTS1_RKorea.pdf
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As the implementing body for the carbon-neutral strategy, a committee was established in 
November 2020 on Korea’s stated goal of going carbon-neutral by 2050 as part of a “strong 
pan-governmental system”. The Carbon Neutrality Committee is a public-private committee 
that is proactively responding to the global crisis through collaboration and partnerships, 
aiming to achieve carbon neutrality, economic prosperity and better quality of life for the 
people. The scheme will pay particular attention to increasing and improving renewable 
energy, hydrogen, and energy IT to accelerate the transformation of the country.

The committee will consist of three groups: the secretariat, technical working group and the 
advisory group. The three groups will review and decide on national strategies and scenarios 
and take part in decisions, especially key decisions in policies by sector. The body will also 
ensure that these policies are implemented and realized. Most importantly, the committee 
has promoted to use the public private partnership mechanism to foster the vision of carbon 
neutrality. An example is the partnership with Hyundai Motor Group, which is building their 
technology, infrastructure, and capacity around the carbon-neutral strategy by increasing the 
production of electric vehicles.

Conclusions
Investments in infrastructure and industrial assets required to transition heavy industry to 
net-zero are not large compared to global savings and investment, if new financing mecha-
nisms are developed. One way to address this is through co-financing national funds for just 
transitions through capital from both domestic banks and international finance institutions. 
Industry transition can be facilitated through partnership, technology diffusion and knowl-
edge exchange between the private and public sectors. In this briefing, we have highlighted 
some of the policy mixes and kinds of partnership that are becoming widespread around the 
world, such as bottom-up road mapping, GPP, market-based emissions trading systems and 
the development of industrial hubs.

The briefing shows that industry transitions are taking place. Companies are partnering up 
in making green products from green energy. For instance, Volvo recently announced a new 
partnership with SSAB and Hybrit to be fossil-free by 2030. And the Sweden+Korea Green 
Transition Alliance was launched in April 2021. In this alliance 13 Swedish companies in 
Korea hope to share and exchange their knowledge with other Korean companies and help 
to build up an innovative environment to achieve a green transition. And governments are 
partnering on mission-oriented innovation initiatives. Indeed, international cooperation 
is gaining momentum to bring industrial emissions from 30% to net-zero. The Leadership 
Group for Industry Transition is providing an arena for public-private collaboration, bringing 
together 15 governments and 16 companies from around the world.

International summits such as P4G, hosted by Korea on 28 May 2021, provide a platform 
for the transfer of knowledge and know-how, and for the emergence of new partnerships 
among public and private actors. This study forms part of the proceedings of the Summit. 

Implementing body
Establishment of PPP (Public Private Partnership) based 2050 Carbon Neutrality Committee

2050 Carbon Neutrality Committee

• Review and decision on national strategy and scenario 
• Deliberation and decision on key strategies and policies by sector 

• Inspection of implementation and realization of core policies

Policy Advisory Group

Representative from industry, 
academia, civil society, etc.

Advisory Group

Representative from industry, 
academia, civil society, etc.

Technical Working Group

Research institute: 
Support strategy development

Secretariat

• Overall management 
• T/F operation by ministries to establish strategies by sector

• Public education and promotion
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Annex I: Energy sources and technologies  
fact-box

Hydrogen
The production of steel, aluminium, cement, and chemicals all require high temperature heat 
in their industrial processes. The source of this heat is currently based on fossil fuels. Many 
heavy industries also use fossil-based hydrogen as a feedstock. Research shows that hydro-
gen can reduce emissions for heavy industry. Indeed, renewable hydrogen can play a role in 
the decarbonization of aviation and heavy-duty transport and can also be used as a feedstock 
in refineries and other industrial processes, such as steel-making, replacing coke as a fuel for 
high-temperature heat and the use of fossil-fuel based hydrogen. As a consequence, hydrogen 
can contribute to the reduction of industrial emissions. Some of the most important challenges 
to hydrogen include: the scaling-up of hydrogen production and the development of interna-
tional certificate schemes (guarantees of origins) for its cross-border trade. And this calls for 
public-private partnership.

CCUS
While for many industries, energy inputs are the main source of emissions, in some industries, 
the conversion of raw materials into intermediate or final products also results in process 
emissions. For instance, process emissions are unavoidable from the calcination process that is 
needed for production of clinker in cement making. Process emissions account for almost two-
thirds of total emissions from cement production. Similarly, in steelmaking the use of coking 
coal and limestone results in process emissions. In the absence of breakthroughs in concrete 
and cement chemistry, carbon capture, utilization and storage (CCUS) technology will likely 
be the only solution for abating process emissions. Investment in large scale CCUS is still very 
modest. Therefore, direct electrification and utilizing existing biomass production capacity con-
tinues to play a crucial role for decarbonization of the heavy industry.

Renewable electricity
Decarbonization of heavy industries will require a significant ramp-up of the use of renewable 
electricity. Demand for electricity from low-carbon sources is expected to grow faster than any 
other any carrier. At the same time, renewable electricity costs are still high in some parts of the 
world, and production capacity would need to be increased significantly for electrification of 
industry on a wide scale, decarbonization industrial heating and to produce renewable hydro-
gen at scale. Energy companies and utilities need to be encouraged to invest in infrastructure 
necessary to decarbonize the global economy. At the same time, problems of intermittency with 
wind and solar would need to be tackled through improved storage technologies. Scaling up 
availability of renewable electricity for decarbonization calls for greater strategic coordination, 
public-private partnership and increased investment in generation, network infrastructure, stor-
age and other flexibility services.

Biogas
Another green energy source relevant for scaling up low-carbon industrial processes is biogas, 
which refers to gas produced by making use of biomass, such as manure, waste and other prod-
ucts or landfill and silt gas. Biogas has historically been used in electricity production, heating 
and cooking and recently as a replacement to natural gas. Many biogas and small-scale bio-
methane plants are already operating. Sustainably-produced biogas could contribute to security 
of supply and play a role in industry transitions, replacing the use of fossil fuels and feedstocks. 
The future of biomethane and biogas is linked with wider strategies and future role of gas infra-
structure, and possible synergies between different energy carriers, electricity, hydrogen and 
biogas. It also calls for predictable public policy landscape and off-take commitments from the 
private sector to enable scaling-up of biogas production.

http://high temperature heat
http://heavy industries
http://Research
http://renewable hydrogen
http://Process emissions
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Table 1.  Specific tasks and creation of jobs of the Korean New Deal 
*budget in trillion KRW

Tasks *Budget by 2022 Area

Turning public facilities 
into zero-energy 
buildings

Restoring terrestrial, 
marine, and urban 
ecosystems 

Building a management 
system for clean and 
safe water 

Subtotal 

Green Transitions of 
Infrastructures 

2.6

1.2

2.3

6.1

*Budget by 2025 

6.2

2.5

3.4

12.1

Jobs

243 000 

105 000 

39 000

387 000

Building a smart grid 
for more efficient 
energy management 

Promoting renewable 
energy use and sup-
porting a fair transition 

Expanding the supply 
of electric and hydro-
gen vehicles 

Subtotal 

Low-carbon and 
decentralized energy 
Supply 

1.1

3.6

5.6

10.3

2.0

9.2

13.1

24.3

20 000 

38 000 

151 000

209 000

Promoting prospective 
businesses to lead the 
green industry, and 
establishing low-carbon 
and green industrial 
complexes 

Laying the foundation 
for green innovation 
via the research and 
development (R&D) 
and financial sectors  

Subtotal 

Low-carbon and 
decentralized energy 
Supply 

2.0

1.2

3.2

3.6

2.7

6.3

47 000

16 000

63 000

Adapted from Jae-Hyup Lee and Jisuk Woo (2020). Green New Deal policy of 
South Korea: policy innovation for a sustainability transition. Sustainability 12(23).
https://doi.org/10.3390/su122310191

ANNEX II
Korea New Deal and Carbon Neutral Strategy

https://doi.org/10.3390/su122310191
https://seiorg-my.sharepoint.com/personal/tom_gill_sei_org/Documents/Actual work/LEAD-IT/Lee and Jisuk Woo (2020


19

Table 2. The five strategies for 2050 Carbon Neutral strategy 

ContentStrategy

• Strategic development of 10 core technologies that can contribute to carbon 
neutrality 

• Solar and wind power, hydrogen, bioenergy, steel and cement, petrochemical, 
industrial process upgrade, transport efficiency, building efficiency, digitization, 
CCUS 

• Promoting R&D for “site-specific R&D” based on urgent industrial demand in the 
short-term, and “mid to long-term innovation source R&D” in the long-term. 

• Large scale R&D to support the development and application of new low-carbon 
processes in the carbon intensive industry and 10 major technological innovation 
projects for the development of challenging source technologies 

• Support for 100 promising technologies for commercialization, and accelerating 
the demonstration of new technologies through special zones 

• Enhanced support for full-cycle growth of carbon-neutral technology companies, 
such as start-ups → public demand purchase connection → green ventures, 
guarantees, etc. 

• Finding incentives to promote commercialization and preparing standards, certifi-
cations, and technical regulations in a timely manner 

• Reviewing the expansion of carbon-neutral R&D tax credits and devising measures 
to alleviate the burden of corporate participation 

• Fostering carbon-neutral experts and spreading awareness through education and 
exhibitions 

• Establishing a stable basis for implementation such as the Climate Technology 
Development Promotion Act and the establishment of a climate response fund 

Development of 10 core 
technologies for 
carbon-neutral technologi-
cal innovation 

Planning and promotion 
of R&D projects across 
ministries 

Intensive support for 
the creation of new 
industries 

Private-led low-carbon 
transition 

Sustainable Research 
Foundation 

 Adopted by (MSIT, 2021). 

Annex III
Korea New Deal and Carbon Neutral Strategy


