Innovation, technology development, and transfer:
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Strong unit cost reductions in several granular technologies
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Unit costs only

Some options are increasingly technically
viable, rapidly becoming cost-effective,
and have relatively high public support.

Many options face institutional barriers

Adoption of low-emission technologies is
slower in most developing countries,
particularly the least developed ones

Learning is a significant contributor to
cost reductions

Source: IPCC AR6 WGIII



Technology can be an enabler of accelerated mitigation
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Technological developmentis not linear

Public policy instruments supporting innovation
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... but systemic

Involves a range of actors (universities, research organizations, technology
firms, consultancies, law firms, govt agencies, CSOs...)

that interact with each other in order to achieve specific objectives (e.g.,
generate new knowledge, develop new products)

All embedded in an institutional context (that includes formal rules, such as
laws, and informal restraints, such as culture and codes of conduct) that
govern the behaviour of the actors and interactions among them

These "innovation systems" underpin the process of successful
development and deployment of new and improved technologies



How to monitor?

Source: IPCC AR6 WGIII
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Policies can strengthen innovation

 Creation of markets (e.g., feed-in tariffs, subsidies/tax rebates for EV,
standards and labeling program for energy-efficient appliances)

* Removal of systemic barriers such as information provision to
public, enhanced interaction between academia and
industry, increased legitimacy for low-emission technologies

* Greater investments in public RD&D (substantial increases in last
couple of decades — but still only at about same level as post-oil crisis
rise)



Greater investments in public research, development
and demonstration

RD&D spending
[million USD 2019 prices and exchange rates]

Public energy RD&D spending in |EA countries by technology

25,000

Qil prices

Oi,' _ go down
crisis

N
el
S
o

s
o
S
o

10,000

-

— g -

Financial crisis
stimulus plans

Oil price
Increases

‘ Paris

Agreement

e s ol =

* Unallocated
m Other cross-cutting

technologies/research
m Other power & storage

technologies
m Hydrogen & fuel cells
m Energy efficiency
= Renewables

= Nuclear

m Fossil fuels

Data source: |IEA



RD&D spending data limited for non-OECD countries,
non-energy and private sector

Public energy RD&D spending in |EA countries by technology
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Developing countries have lagged in benefitting from
technological opportunities

* Broadly, developing countries have not been as adept as
industrialized countries at deploying low-carbon technologies
v’ Higher (financing) costs
v’ Lack of supporting technological systems/infrastructure
v Weaker planning and implementation capacity
v Human resource constraints
v Other development priorities

* Developing countries have not benefitted in the same way
v’ Low-value jobs, foreign dependencies and environmental impacts

* Enhanced technology and capacity to improve these aspects



International cooperation on innovation is a critical
enabler for accelerated mitigation

* International cooperation can play an important role in supporting
developing countries in their efforts to develop, adapt and deploy

climate technologies

* Therefore great benefit to strengthening international cooperation
efforts

* Many different channels (multilateral, plurilateral, and bilateral) and
focii (R&D, deployment support) of international cooperation

* New ideas and approaches: "Innovation Cooperation”,
CRIBs, universities as capacity-building hubs, ....



New and emerging ideas for international cooperation
on innovation
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technology transfer objectives and means emerging ideas
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Source: IPCC AR6 WGIII



Global Stocktake: tentative reflections on indicators of
progress in technology development and transfer

Technology RD&D
* Research, development and demonstration spending
* Number of fte working in mitigation and adaptation-related R&D

Technology transfer

* Tracking trade flows, technology sales
* Methods from technology transfer in CDM?

Sustainable development aspects of technology

Innovation systems: institutional capacity, functional approach, ...

International efforts on technology: Collaborative RD&D, multilateral and bilateral support, ...
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