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Organization of this presentation

* Review of the research questions applied for each technology

* Review of the energy supply and transformation technologies, their
status and potentials

* Policy options to enhance their development and market uptake



Research questions for each technology

 What is this technology, and where and how could it be useful? How does the
technology work? Where and when is it likely to contribute to producing
globally significant amounts of primary or transformed end-use energy? What
markets could it fulfil? What are its co-benefits and costs?

 What is this technology’s potential contribution to mitigating climate
change? Given the latter question, what does this technology provide that
other already commercialized and/or relatively less expensive low GHG
technologies cannot in globally significant quantities?

 What are the initial and ongoing social, institutional, economic, and business
conditions for successful uptake? Including but going beyond the simple
upfront and lifecycle cost of bulk and firming electricity, what market structure
characteristics, cultural preferences and objections, (missing) enabling
institutions, and regulatory & liability issues may affect the ultimate
penetration of this technology?
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Figure 3.9 = Electricity demand by sector and regional grouping in the NZE The size of the prize
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Electrification of end-uses and hydrogen production raise electricity demand worldwide,
with a further boost fo expand services in emerging markef and developing economies




Current & estimated
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Current & estimated
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Policy options for development and market uptake (1)

Given the need for net-zero CO, by 2050-70, economy wide scenario planning, done with
input from all key stakeholders, is required

Based on the planning exercises above, specific social & sectoral goals must be defined
that allow technological agnosticism and measurable performance standards

Standard sets of co-benefits, ideally corresponding to the Sustainable Development
Goals, should be defined, and their pursuit included in support policy.

Expanded research, development and small-scale piloting funding for emerging primary
energy supply and enabling technologies. Countries and regions need to assess their
potential competitive advantages and seek partnerships with others in the same situation
where necessary.

Based on all the above, establish targeted innovation and early commercialization
programs as needed to identify and break commercialization blockages, e.g., the UK
Offshore Wind Accelerator or the US ARPA-E



Policy options for market uptake (2)

* Lead markets are needed to support economies of innovation and production, followed
by full carbon pricing to support commercialized technologies. This can be done through
renewables obligations or feed-in-tariffs with carve outs for early-stage technologies.

 Removal of fossil fuel subsidies and full carbon pricing once the technologies are
commercialized.

* Phase outs of high emitting, not retrofittable technologies to reduce emissions and make
room for new, lower emitting technologies.

* A systemic innovation and market uptake approach is needed, that includes technology
development, needed transmission, and market design that values energy, capacity and
co-benefits in the business model
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