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1. Create more diversified and realistic goals

Mission Innovation’s original stated goal was to “develop and scale breakthrough
technologies and substantial cost reductions” for clean energy technologies. Its
overarching mission is to “accelerate the pace of clean energy innovation to achieve
performance breakthroughs and cost reductions to provide widely affordable and
reliable clean energy solutions that will revolutionize energy systems throughout
the world over the next two decades and beyond.” In the context of the original
announcement, Mission Innovation countries also committed to “aim” to double
government investments in clean energy research, development, and demonstration
(RD&D) spending.

We recommend that Mission Innovation countries create a more diversified and
realistic set of goals within the Mission Innovation framework. Although the doubling
goal was commendable, it was arbitrary and simply a means for achieving the ultimate
goal. It is more important to set realistic, performance-based goals that focus explicitly
on accelerating the pace of clean energy innovation. Pace can be measured through
assessment of annual rates of improvement across different innovation metrics.

Given that all of the countries committed to develop and scale breakthrough
technologies, as well as to achieve substantial cost reductions, each country should set
performance-based goals as well as cost reduction goals for each technology category.
Itis just as important to be able to measure progress against these more granular goals
and so we also recommend an improved data collection and management system as
discussed below. Finally, the official internal reports of several countries lack details
about which technology categories their pledges include (e.g. investment in cleaner
fossil fuels or nuclear fission), and this detail should be provided when countries revise
their goals.

For those countries that indicated that they could double their investments faster

than in five years (e.g. Indonesia, Chile, and Mexico), they should revise their pledges
accordingly.! There is significant room for growth in clean energy investments in many
countries (see Figure 1). When government investments pledged as part of the Mission
Innovation baseline (inner circle) are compared with total government investments in
energy RD&D (outer circle),? it is clear that many countries could expand clean energy

1 Indonesia plans to double its baseline within one year and to increase spending almost 10-fold by the end
of the fifth year (from USD $17 million to $150 million/year). Chile plans to increase its investments 88%
within the first year (from USD $4.18 million to $7.8 million). Mexico's first year increment represents more
than a doubling of its baseline (from USD$20.71 million to $70.93 million).

2 The total government investments are composed of central government funding and other categories
that include funding from state or local governments, from SOEs, or non-for-profit organizations. For
the European Union, the spending in the outer circle represent the spending for and as reported by the
European Commission.
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RD&D spending within their overall energy RD&D portfolio to achieve the Mission
Innovation goals. Furthermore, while many countries may wish to increase overall
spending, for others, the baseline may have been unrealistic in the first place.

Figure 1: Pledged versus potential energy RD&D spending (in million USD;
baseline year)
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Comparison of each country’s pledged level of spending in clean energy R&D (inner circle) and
the level of energy RD&D funding reported to the IEA for that country’s baseline year(s) (outer
circle). For non-IEA countries where data is available, the values reflect the spending in energy
RD&D as reported in local reports and other sources. For non-IEA countries where data is not
available (India, Chile, United Arab Emirates, and Saudi Arabia), total energy RD&D spending
is assumed to be equal to the pledged value. The sum of the Mission Innovation pledges
represents 53% of total energy RD&D expenditures.
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2. Improve the data collection and
management system

One of the best attributes of Mission Innovation is that it is a partnership of the leading
countries in energy innovation, encompassing both industrialized and developing
countries. Because the International Energy Agency (IEA) is only obliged to collect data
on industrialized countries’ energy RD&D investments, Mission Innovation provides
an institutional setting for non-OECD, (Organization for Economic Cooperation and
Development) countries to report their own data. Data collection and management
under the Mission Innovation framework could be improved in several ways. First,
definitions of clean energy RD&D should be harmonized across the 22 Mission
Innovation countries (and the European Union). Some countries exclude certain

types of investments, and others do not specify the categories of investment. Ideally,
the definitions will reflect the main classification of the IEA RD&D database so that
comparisons can be made across all countries. The clean energy RD&D focus areas are
a good first step in that direction. In addition, country reports should clarify whether
or not the data reflect research, development, and demonstration (RD&D) spending or
merely research and development (R&D) spending.

Box A: Complementary innovation metrics that should be collected and reported
by Mission Innovation countries

= Number and type of public activities/projects in RD&D phase, per type of technology
m Cost reductions by technology

= Performance improvements by technology (e.g. improved efficiency)

® Tax incentives for both RD&D and deployment

® Annual rates of improvement in individual technologies

= Number of specialized research centers/active university labs for RD&D per type of
technology

= Number and type of personnel engaged in government-funded clean energy RD&D
innovation projects

m Patents applied for and granted in clean energy RD&D
m Clean energy deployment spending by category
® Private sector spending on clean energy RD&D

= Amount of cost sharing and leverage created with public private partnerships
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Harmonization of countries’ internal energy reports and budgets to be consistent with
the IEA framework will take time. We recommend that countries report data on an
annual basis, recognizing that it will take time for the reporting to be comprehensive
and fully accurate.

To improve consistency in reporting, each country should establish a point of contact
authorized to collect and report the data to Mission Innovation and available to respond
to inquiries about that country’s efforts. To improve transparency and clarity, countries
should publish and share documents in which national data can be found and pledged
amounts verified. This information should also be accessible on the Mission Innovation
webpage.

We also recommend that additional innovation data be collected consistently, to enable
cross-country comparisons. It would be most beneficial to collect a set of indicators that
complement the information on expenditures to make the reporting of a country’s energy
RD&D data more reflective of actual effort. Suggested metrics are provided in Box A.

3. Maximize the potential for collaboration
with the private sector

Different actors in the clean energy innovation system serve unique functions, and
ideally work together to achieve innovation goals. The potential for Mission Innovation
countries to collaborate with the private sector was increased when the Breakthrough
Energy Coalition (BEC) was announced in concert with Mission Innovation. According
to BEC, a “dramatically scaled-up public research pipeline, linked to a different kind

of private investor who is
willing to truly put patient
and flexible risk capital”

will accelerate the cycle of
clean energy innovation.® By
working with BEC, its sister
organization, Breakthrough
Energy Ventures, and other
corporate partners in public-
private partnerships, Mission
Innovation could achieve
substantial cost reductions
and scaling up of clean
energy technologies.

Figure 2: Distribution of total energy RD&D funding
in China by source of finance; 2015
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3 http://www.b-t.energy/coalition/
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Other private sector organizations should be engaged aside from the BEC. For instance,
the Oil and Gas Climate Initiative (OGCI) recently launched OGCI Climate Investments,
partnership that will invest $1 billion over the coming years to support start-ups and
help develop and demonstrate innovative technologies that have the potential to reduce
greenhouse gas emissions significantly.* Private-sector partners can also help to identify
promising technology opportunities. For instance, the World Economic Forum recently
published a report based on consultation with the private sector and other stakeholders
identifying “game changers” in energy technologies. This report identifies three energy
innovation priorities that should be addressed through public-private partnerships.®

Considerable evidence exists that the private sector welcomes partnerships with
governments to share both cost and risk. If Mission Innovation countries are more
transparent about their investment priorities and goals, the private sector will know
which governments to approach to partner with on specific innovation projects. To go
one step further, Mission Innovation countries could then create additional specific
goals together with their private sector partners.

Enhanced public-private cooperation could easily be implemented in countries with
large state-owned enterprises (SOEs) because collaborative RD&D partnerships are
embedded in the ownership structure of these companies. A large number of Mission
Innovation countries have substantial energy investments in SOEs. In China, for
example, nearly one third of total energy RD&D spending is conducted by SOEs (see
Figure 2). Specific strategies for aligning investments of the SOEs with government
goals could further improve the likelihood of achieving the Mission Innovation goals.

4. Address gaps in the portfolio

Gaps are apparent in the overall portfolio, and they should be addressed individually
or collectively. Although not all countries provided disaggregated information about
the areas of focus for their clean energy RD&D investments, most Mission Innovation
countries clarified priorities in their submissions. Based on these submissions it is
possible to obtain some insights about possible gaps in the overall portfolio that could
be addressed individually or together.

Both energy efficiency and energy storage are potential gaps across the portfolio
where additional investment is warranted. Figure 3 shows all of the areas in which
each member country could identify priority sub-areas for investment. Almost all
Mission Innovation countries mention renewable energy and electricity grid in their
submissions, and nearly all indicate that energy efficiency is a priority area, but only
60% actually mention it in their definition. Less than half of the Mission Innovation

4 http://www.oilandgasclimateinitiative.com/climatelnvestments
5 WEF (2017): advanced energy acceleration, mobility revolution, energy system fragmentation.
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countries include nuclear energy in their definitions, and while every country mentioned
energy storage as a priority area, fewer than 50% explicitly mention it in their definition.
Some countries include energy efficiency explicitly in their definition, but several do not
(including China, the UK, Finland, Indonesia, Mexico and Sweden). As a related matter,
“energy efficiency” is not an established reporting category for Mission Innovation, and
this situation should be rectified. Currently, only “industry & buildings”, and “vehicles

& other transportation” are available as reporting categories, and so countries may be
discounting the importance of energy efficiency in the overall matrix.

Figure 3: Key areas of R&D interest in the defined baselines
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“Priority Area” means a country considers the category among its areas of focus. “Explicitly
Mentioned” means that a country, while not necessarily selecting the area as a priority, includes
it explicitly in the definition of clean energy R&D (investment). “Implicitly Mentioned” indicates
that the country does not include the category in the definition, but considers it in its overall
narrative. “Not mentioned” indicates that the given country neither includes the category in its
definition nor in its narrative. The category “Energy efficiency” comprises either or both “Industry
& buildings” and “Vehicles & other transportation”.

Another area of potential confusion is in the area of cleaner fossil energy. In the IEA
classification of RD&D energy spending, carbon capture and storage is included within
the fossil fuels-related technology. In the Mission Innovation priority focus areas,
cleaner fossil energy and carbon capture and storage are mentioned separately. Twelve
out of the twenty-two (and the EU) countries specify cleaner fossil energy among their
priorities, and, for China, for example, clean and efficient development and utilization
of coal is clarified as the top priority in its narrative. Similarly, Canada mentions “fossil
fuels” in the definition without specific plans.

Finally, we recommend strengthened cooperation with the IEA and the International
Renewable Energy Agency (IRENA), so countries can lean on them for guidance on
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the technical aspects of data collection. They also could become a valuable resource
in reaching out to countries outside Mission Innovation that might become potential
regional partners for RD&D activities in specific technological fields.

Methodology

The data collection underpinning our analysis is an ongoing process. We ultimately
aim to develop a robust open access database that would exhaustively reflect the
currently available information, and its gaps, for all major countries’ energy RD&D
spending. At present, we have collected information on energy RD&D mainly from
publicly-available sources. The data collection has been carried out on two levels:

(1) on the international and regional level via databases of the IEA, OECD, the World
Bank, and the regional development agencies such as the Asian Development Bank and
the Inter-American Development Bank, as well as regional organizations focused on
science and technology, including the Network for Science and Technology Indicators
— Ibero-American and Inter-American — RICYT. Since many of the sources for the
non-IEA countries provide aggregate values for energy RD&D funding, we extended the
data collection to (2) the national level, reviewing and including information available
through the countries’ statistical agencies, the budgets of the local ministries which
may include energy RD&D components, and the financial and annual reports of the
major state owned companies in energy. Our success in the overall effort has been
highly improved by our collaboration and consultations with the IEA.
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The Fletcher School at Tufts University was established in 1933
as the first graduate school of international affairs in the United
States. The primary aim of The Fletcher School is to offer a broad
program of professional education in international relations to a
select group of graduate students committed to maintaining the
stability and prosperity of a complex, challenging, and increasingly
global society.

The Center for International Environment and Resource Policy
(CIERP) was established in 1992 to support the growing demand
for international environmental leaders. The Center provides

an interdisciplinary approach to educate graduate students at

The Fletcher School. The program integrates emerging science,
engineering, and business concepts with more traditional subjects
such as economics, international law and policy, negotiation,
diplomacy, resource management, and governance systems.

The Climate Policy Lab (CPL) convenes teams of scholars and
practitioners to evaluate existing climate policies empirically and
works with governments contemplating new climate policies. The
main questions the Lab seeks to answer are: Which climate policies
work in practice? Which don’t work? Why? Under what conditions
would they work elsewhere? The scope of the Lab is global while
remaining highly attuned to state, national, and bi-lateral policy
processes. It has a particular emphasis on international comparative
policy analysis.



