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• Innovation and technology 
• Costs ( the Technology Matrix Tool, learning curves, expert elicitation)

• Historical analogues

• Innovation framings

• Patents and spillovers

• Case studies

• Labour markets

• Finance

• Justice and political economy

• Scenarios

• Policy implications
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Sources: 

https://innopaths.eu/2020/05/13/d5
-1-synthesis-report-of-the-broad-
insights-and-analysis-of-wp1-and-
wp2/



• Low and zero-carbon technologies: what are the costs, now and 

in the future? How low will they go, and why? Can their rate of 

diffusion be accelerated?

• Policy: what policies have been tried? What works?

• Scenarios: what will the world look like? How will this affect the 

policy approach? (teaser only here)

• Finance: how to re-direct financial flows from high to low-carbon 

investments by addressing the mismatch between the required 

and available types of finance (e.g. risk-return requirements, 

project vs corporate finance etc)?
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• Play a key role in the decarbonization process

• Crucially important for hard-to-decarbonize sectors (see 

case studies)

• Many are currently available, and costs decreasing

• Other (key) ones are still in development/demonstration

• Future costs are uncertain, and hard to forecast
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for nuclear costs are not expected to come down, for others they are

The big range is min max, then 25th-75th and then the median.

or nuclear costs are not expected to come down, for other technologies they are.

Sources: Verdolini et al., 2018, REEP
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Comparison of the expert 

elicitation ranges (in red) and 
the LC (in blue).
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Technological trajectories: past and future
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Source: https://innopaths.eu/2020/05/13/d5-
1- synthesis-report-of-the-broad-insights-and-
analysis-of-wp1-and-wp2/

Historical analysis Low-carbon 
projections

Power Generation Flue gas desulphurisation
Organic rankine cycle (ORC) turbines

Solar photovoltaics,
Wind power, onshore 
and offshore

Buildings District heating 
Heat pumps

Industry Iron and steel: Blast furnace/Basic oxygen furnace; 
Electric arc furnace; Direct reduced iron with 
natural gas (CH4-DRI); Continuous casting (CC); 
Coke dry quenching (CDQ); Top-pressure reduction 
turbines (TRT)
Chlorine-reduced pulp
Variable-speed drives and energy-efficient motors
Ammonia and methanol synthesis

Iron and steel: Direct 
reduced iron with 
hydrogen (H2-DRI)

Transport Passenger cars
CNG and LPG
Ethanol in Brazil

Hybrid electric and 
battery electric 
vehicles

Agriculture Tractors
Conservation agriculture

Fertiliser use
Diet optimisation

•

•
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• Steel sector deep decarbonisation

scenarios for Europe using H2

reduction are very ambitious but 

consistent with speed of historical 

examples of major technological 

change in steelmaking

• (CC=continuous casting)

Source: Deliverable D1.3, INNOPATHS
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• CCS diffusion scenarios compared 

with historical diffusion of flue gas 

desulphurization, an analogous 

abatement technology

• Scenarios exceed historical rates on 

an absolute basis (top panels). When 

we correct for future growth in 

industrial capacity, scenarios are 

largely consistent with history

Source: Van Ewijk and McDowall 2020, 
Nature Communications
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Labour markets and competitiveness
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A. Capital Provision and 

De-risking Roles

▪ Direct funding for crucial gaps, 

concessional or commercial terms

▪ De-risking instruments 

(e.g., guarantees)

B. Educational Role

▪ Specialist internal expertise 

(e.g. accurately assessing risks)

▪ Financial innovation 

and standardization

C. Signaling Role

▪ SIB reputation crowding-in private 

equity and debt

▪ “SIB participation signal” with 

effect on financing cost

D. First or Early Mover

▪ Early movers with respect to new 

technologies (in the country), new 

deal structures, 

new manufacturers 

and developers
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•

•

•
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Relative vulnerability to decarbonisation 
across European NUTS2 regions 
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Whole systems energy justice impacts of 
four European low-carbon transitions
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Core Scenarios – based on co-designed narratives
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New players & systems Incumbents’ renewal

CCS

Efficiency and Sufficiency Europe of Two Speeds



• Well-designed climate and energy polices needed to 

promote decarbonization

• These policies also have technological, economic and 

social outcomes (e.g. competitiveness, wages). 

• Debate on trade offs and policy effectiveness and is 

very much open and lively, complex to synthesize

• What policies have been introduced? Which are most 

effective?
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• Evidence to support policy decisions about 

alternative instruments to achieve various goals 

related to the energy transition

The 
need

• An integrated tool with information about the 

impact of different policy instruments on 

several outcomes of societal interest, including an 

evaluation of the strength of evidence

The 
goal
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.To date: Available evidence regarding 10 different policy instruments that can shape aspects of the 
transitions to a low-carbon economy

Evidence analysed in terms of 7 different criteria used to understand the impact of the policy 
instrument on environmental, technological, cost, competitiveness and social outcomes

The strength of the evidence: by paper and aggregated by policy  

The context for the evidence to help interpret its possible applicability elsewhere
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Building codes

Renewable Portfolio Standards

R&D funding

Government procurement

Auctions

FITs/FIPs

Taxes and Tax exemptions

GHG emission allowance tradings schemes

Green certificates

White certificates

Environmental effectiveness Technological effectiveness Cost effectiveness

Innovation incentives Competitiveness Distributional effects

Other socio-political impacts
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