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Abstract

This document presents nine innovation policy initiatives from different OECD countries
that support research and innovation for sustainable development by embracing systemic
solutions to address the challenge. The three types of initiatives reviewed include: i) grant
schemes that support the development of environmental technologies; ii) programmes that
foster research collaborations to address environmental challenges; and iii) smart city
initiatives that support sustainable development in urban areas often by leveraging the use
of digital technologies. The nine policy initiatives, which were selected based on an
overview of initiatives gathered by the EC-OECD STIP Compass database, are described
with regards to their main features, including policy objective, policy instrument(s)
implemented, target groups, selection criteria and procedures, implementation challenges
faced as well as their impact.
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Introduction

Sustainable development is high on the policy agenda not least with the UN’s Sustainable
Development Goals (SDGs) and the Paris Climate Agreement of 2016. Science, technology
and innovation (STI) are central to finding new solutions to address pressing environmental
challenges such as climate change, biodiversity loss, land degradation and water pollution.
To support identifying those solutions, countries are investing in research and development
of innovations in the areas of sustainable resource management, and environmental and
energy technologies, among others. Many initiatives often combine the objective of
addressing sustainability challenges with strengthening industry competitiveness in
environmental-related fields, thereby contributing to sustainable growth. What is more,
several initiatives embrace a systems’ transformation approach by increasing alignment
across policy domains; building up collaborative policy making processes and involving
the wider community of policy stakeholders in the process of developing solutions for
sustainable development.

To illustrate current policy practice in this domain, this report describes nine policy
initiatives in support of research and innovation for sustainable development from
Australia, Austria, Canada, Denmark, France, Japan, Sweden, the United Kingdom, and
the United States. These initiatives, described in Table 1, cover: i) grant schemes that
support the development of environmental technologies; ii) programmes that foster
research collaborations to address environmental challenges; and iii) smart city initiatives
aimed at fostering sustainable development in urban areas, often by leveraging the use of
digital technologies. There are other important differences across initiatives with regard to
the specific sustainability issue tackled, the target groups and the support schemes applied.
Annual budgets also vary, ranging from EUR 6.2 million (Cities of Tomorrow, Austria) to
EUR 300 million (Investments for the Future Programme, France).

The nine policy fiches presented in this document first provide a summary of the respective
policy initiative and describe briefly the country’s context regarding innovation policies for
sustainable development. Then, they describe the goals and sustainability challenges
addressed by the policy; the target group; the policy instrument(s) used; the selection
criteria and procedures; the challenges faced during the programme implementation and
adjustments to address them (if any); and an overview of programme impacts (when
information is available).
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Table 1. Supporting research for sustainable development: Overview of policy examples

Policy Country Type Period Yearly budget Main objective
initiative (disbursed)
SDTC Canada  Grant schemes 2001-present  EUR 68.6 m Support SMEs
(2016) development and
demonstration of new
environmental
technology solutions
MUDP Denmark  Grant schemes 2007-present  EUR6.9m Support business
(average 2007-2015) development and testing
of new environmental
technologies
MISTRA Sweden  Grant schemes 1994-present EUR 20 m Support scientific research
(average 1994-2016) in areas related with
environmental
sustainability
PIA France Grant schemes 2010-2025 EUR 300 m Provide capital finance
(average 2010-2017)  and grants for business
R&D in the area of
sustainability
ARPA-E United Grant schemes 2009-present  EUR 232 m Provide grants for energy
States (2016) technology R&D projects
NESP Australia  Collaborations 2015-2021 EUR17m Connect environmental
(average 2015-2020)  pockets-of-excellence
research and foster
stakeholder engagement
SATREPS Japan Collaborations 2008-present EUR48.9m Support international joint
(2017) scientific research to
address sustainability
challenges
Cities of Austria Smart cities 2013-present  EUR6.2m Support R&D projects for
tomorrow (average 2013-2018) green and smart urban
development
Future cities ~ United Smart cities 2013-present  N.A. Facilitate collaborative
catapult Kingdom research, provide

expertise & testing
facilities for innovative
urban solutions

Note: Where budget information was not provided in Euros, it was converted to US Dollars and subsequently
to Euros using 2017 purchasing power parity rates: https://data.oecd.org/conversion/purchasing-power-parities-

ppp.htm

The report also builds on OECD work, conducted under the auspices of the OECD’s
Working Party on Innovation and Technology Policy (TIP), on how the ‘system
innovation’ approach can help orient innovation policy to allow for the transition to
sustainable development and, more widely, for delivering on the Sustainable Development
Goals (OECD, 2015a; OECD, 2018a). This approach considers the entire policy mix in
order to tackle complex societal problems that are systemic in nature (i.e. that involve a set
of interacting and interdependent components across the whole socioeconomic system).
The document also relates to work on inclusive innovation policies (Planes-Satorra and
Paunov, 2017), which involved the in-depth analysis of national innovation policy
initiatives aimed at fostering inclusive growth, as well as the development of an interactive
policy toolkit (http://oe.cd/inclusiveinno) that collects relevant policy examples from
different countries.
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Moreover, this document draws on information from the European Commission - OECD
Science, Technology and Innovation Policy database (STIP Compass,
stip.oecd.org/stip.html) — a rich database that collects information on the national science,
technology and innovation (STI) policy initiatives implemented across more than 50
countries. The structure of the database facilitates the identification of cross-country trends
and allows for the comparison of different countries’ initiatives. The initiatives presented
in this document were selected based on information provided in this database.

The statistical evidence used in this document comes from several OECD databases. This
includes data for all OECD countries on Governance of Pubic Research Policy (RESGOV,
stip.oecd.org/resgov) on sustainable development targets set in their STI strategies, notably
in the area of green growth, smart cities and energy technologies. The document also uses
the OECD Science, Technology and R&D Statistics database on R&D expenditures for
sustainable technologies. Additional information on greenhouse gases (GHG) emissions,
energy efficiency, levels of air pollution, and water consumption is taken from the OECD
Environment Statistics database (OECD, 2018).

The document is structured as follows. Section 1 provides key takeaways from the analysis
of the nine policy initiatives. Section 2 presents grant schemes for research on sustainability
and environmental technology development. Section 3 presents collaborative research
programmes that address sustainability challenges. Section 4 presents smart city initiatives
aimed at fostering sustainable development in urban areas.

OECD SCIENCE, TECHNOLOGY AND INDUSTRY POLICY PAPERS
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1. The rationale, policy approaches and key takeaways

Leveraging innovation to build a more sustainable future is not an easy task as it requires
fundamental wide-ranging changes. The OECD’s Working Party on Innovation and
Technology Policy (TIP), which has played an important role in introducing the ‘systems
innovation’ approach to innovation policy, has investigated how ‘system transformation’
approaches can help orient innovation policy towards meeting sustainability challenges.
This requires engaging with private and public sector actors, taking a longer-term
perspective in policy making and ensuring alignment of policies across different areas.

This section draws on TIP’s work to present the rationale for taking a system innovation
approach to innovation policies for sustainable development. It then provides an overview
of current policy trends based on insights from the nine policy initiatives analysed in this
document, and presents the main policy lessons learned from those initiatives.

1.1. The rationale for system innovation approach to foster sustainable development

The demands on innovation among policy makers have never been greater and more
purposeful. Innovation is seen not only as a way to support growth and job creation, but
also to address a wide range of social and environmental challenges that are reflected in the
Sustainable Development Goals (SDGs) adopted by the United Nations. The push for a
more pro-active and responsive innovation policy is illustrated in the recent calls for
“directionality” and “mission-oriented” innovation strategies to tackle grand challenges.
Sustainability figures prominently on this broader global agenda and requires collective
approaches (OECD, 2018a).

The goals of innovation for growth and sustainability are not incompatible. OECD work
on innovation has shown that overcoming the barriers to green innovation — such as the
dominance of existing technologies and systems, regulatory frameworks that may favour
incumbents, or barriers to access capital — can significantly spur innovation (OECD,
2015b).

Challenges to achieving sustainability and green growth through innovation should
however be considered:

First, many of the sustainability challenges are inter-related, such as in the case of the
transformation of energy and agricultural systems, requiring diagnostics and policy
approaches that take into account the complexity and the direct and indirect impacts of
policy changes.

Second, actor interests and capabilities, markets, network structures and institutions all
condition the capacity for public policies to impact on the pace and degree of change. Path
dependency, disincentives to investments in unproven technologies as well as skills gaps
can impede innovations from scaling and diffusing across the economy, resulting in limited
gains.

Third, mobilising research and innovation to meet sustainability challenges requires co-
ordination across ministries and different levels of government (i.e. regional and local
levels).

Fourth, private action is also needed. Policy settings and incentives are key to encourage
firms to do a sustainable use of resources and increase the adoption of new environmental
technologies and innovations for sustainability.

OECD SCIENCE, TECHNOLOGY AND INDUSTRY POLICY PAPERS
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Decoupling growth from environmental degradation also requires appropriate market
prices, the alignment of many policies (e.g. tax policy, industrial policies) as well as public
support to research and innovation (OECD, 2015b).

Lessons from the OECD project on system innovation show that policy makers need to
rethink the way they fund and support science and technology by developing a balanced
policy mix and increasing alignment across policy domains; building up collaborative
policy making processes; fostering cross-sectoral collaboration for innovation;
strengthening policy intelligence; and adapting policy to the different stages of technology
and market maturity. Furthermore, while technological innovation is necessary (in areas
such as energy, materials, and collective goods systems), successful transitions will require
complementary innovations in organisations and institutions to implement them as well as
acceptance by citizens (OECD, 2015b).

1.2. Overview of policy trends based on the review of policy initiatives

This document describes nine policy initiatives in support of research and innovation for
sustainable development from Australia, Austria, Canada, Denmark, France, Japan,
Sweden, the United Kingdom, and the United States. They cover three dimensions:

First, five grant schemes to support the development of environmental technologies [the
Sustainable Development Technology Canada Fund (SDTC) in Canada; the Environmental
Technology Development and Demonstration Program (MUDP) in Denmark; the Swedish
Foundation for Strategic Environmental Research (MISTRA); and the Investments for the
Future Programme (PIA) in France; and the Advanced Research Projects Agency-Energy
(ARPA-E) in the United States].

Second, two programmes that foster research collaborations to address environmental
challenges [the National Environmental Science Program (NESP) in Australia; and the
Science and Technology Research Partnership for Sustainable Development (SATREPS)
in Japan].

Third, two smart city initiatives aimed at fostering sustainable development in urban areas
(The City of Tomorrow initiative in Austria; and the Future Cities Catapult in the UK).

Common characteristics of initiatives
The nine initiatives presented in this document have some similarities:

e Programmes set specific environmental sustainability targets jointly with
targets regarding research excellence, industry competitiveness and/or
addressing societal challenges. For instance, the ARPA-E in the United States
specifically supports the development of advanced energy technologies to address
sustainability challenges related to energy generation, storage, distribution and use.
At the same time, the project seeks to build technology leaders in those fields. The
initiative City of Tomorrow in Austria helps cities to adapt their urban
infrastructures to make them greener and less energy-intensive, also with a view
to improving the quality of life of their citizens. MISTRA in Sweden has the dual
mandate to support research addressing sustainability challenge but also to
strengthen Swedish competitiveness in this research field.

e  Many initiatives combine financial and non-financial support for research
and innovation. Grants for proof-of-concept and for technology development are
the most common direct funding instruments. Non-financial support includes

OECD SCIENCE, TECHNOLOGY AND INDUSTRY POLICY PAPERS
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business support services for the commercialisation of new technologies, training
schemes and coaching services. For instance, the Future Cities Catapult in the
United Kingdom provides businesses with expertise, facilities and opportunities
for collaborations with other actors. It also supports city authorities in the
development of urban strategies and their testing (e.g. with visualisation and
modelling techniques), the assessment of economic impacts of urban innovation
projects, as well as support for new service design.

e  Thereis still little information on the aggregate impacts of most of these policy
initiatives on reaching their sustainability targets. In most cases, impact
evaluation is conducted at the project level, which are often required to report on
both their economic and environmental impacts.

Interesting approaches across projects

There is also substantial diversity in the approaches adopted. Some interesting distinctive
aspects of the initiatives presented in this document include the following:

e  Providing flexible targeted financial support. PIA in France provides grants and
repayable advances to firms and research organisations that significantly vary in
amount depending on the region where they are based, size, age and purpose of the
investment. It also provides capital financing to SMEs operating in specific
environmental areas, conditional on equivalent private sector co-funding. The
MUDP in Denmark also provides two types of financial support: grants for firms
to conduct technical feasibility studies as well as technology development,
demonstration and testing activities; and funding for larger and riskier ‘light house’
projects that may include investments in infrastructure.

e Using new approaches to involve the wider innovation community and civil
society in addressing sustainability challenges. The Future Cities Catapult in the
UK implements open calls, challenges and hackathons open to all (industry,
academia and civil society) to identify new solutions to urban challenges. In
addition of providing R&D grants, the MUDP programme in Denmark promotes
the creation of innovation partnerships, where enterprises, researchers and public
institutions get together to discuss around specific environmental challenges,
possibilities for developing better solutions, as well as regulation-related issues.
Examples include the partnership for biofuels and the partnership for water.

e  Supporting the private sector in adopting sustainable business strategies.
Beyond support aimed at solving environmental challenges, the Swedish agency
MISTRA follows up the sustainability focus of its investments through dialogue
with firms so that their business strategies are more aligned with sustainable
development goals.

e Promoting international collaboration in research to address global
sustainability challenges. The SATREPS initiative in Japan supports research
collaborations between Japanese researchers and researchers in developing
countries, with the objective of both providing new solutions to environmental
problems and at strengthening research capacities in developing countries. The
MUDP in Denmark also promotes international partnerships between Danish
companies and companies abroad.

OECD SCIENCE, TECHNOLOGY AND INDUSTRY POLICY PAPERS
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Similarities and differences in grant programmes

e  Programmes that offer funding for R&D target different stages, and amounts
and duration also vary. Grants for proof-of-concept and for technology
development are the most common direct funding instruments. This includes
support for technical feasibility studies (proof-of-concept) and prototypes. The
duration of R&D grants varies across programmes and ranges from 1 year (in the
case of the City of Tomorrow initiative in Austria) to 8 years (MISTRA in
Sweden). The average amount of funding provided also differs, with some
programmes funding generally larger projects (e.g. SDTC in Canada) than others
(e.g. NESP in Australia). The amounts also vary significantly across projects within
the same initiatives.

e Agencies with in-house technical expertise are responsible for the
implementation of 4 out of 9 initiatives. In France, the Agency for Environment
and Energy Management (ADEME) is in charge of project selection, funding, and
evaluations. Other agencies include the Swedish Foundation for Strategic
Environmental Research (MISTRA), the Advanced Research Projects Agency for
Energy (ARPA-E) in the United States, the Japan Science and Technology Agency
(JST), the Japan Agency of Medical Research and Development (AMED), and the
Japan International Cooperation Agency (JICA).

e  Selection processes of grant programmes involve several stages and expert
panels are common, while duration of the process differs. In the case of SDTC
in Canada, MUDP in Denmark, PIA in France, and MISTRA in Sweden,
applicants are required to submit a more detailed proposal after a successful pre-
screening phase, where applicants send an introductory submission. In the case of
ARPA-E in the United States, applicants first submit a concept paper of 5 to 7
pages and experts from science and the technical community review and evaluate
each proposal. An expert committee reviews and evaluates projects and sends the
selected project to an executive board for approval. The application process takes
on average less than a year. For MUDP in Denmark and SDTC in Canada, the
process from the initial submission of the application to the final approval takes 5
months, while for ARPA-E in the United States it takes about 9 months.

e The selection criteria used in the grant programmes include projects’
contribution to various targets. This includes achieving sustainability targets
such as a reduction in energy consumption (MUDP in Denmark, PIA in France,
SDTC in Canada, and MISTRA in Sweden). Other criteria included their
contribution to scientific excellence (NESP in Australia, SDTC in Canada, and
MISTRA in Sweden), their commitment to multi-disciplinary research (ARPA-E
in the United States, NESP in Australia, and MISTRA in Sweden), and
contributions to transformative research (ARPA-E in the United States).

OECD SCIENCE, TECHNOLOGY AND INDUSTRY POLICY PAPERS
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1.3. Lessons learned

Experience from the implementation of these initiatives resulted in the following lessons
learned:

e  Connecting with the broader research and innovation community and civil
society to address sustainability challenges. According to the ARPA-E
programme experience, collaborating with scientists from different disciplines,
industry leaders, government stakeholders, and the financial sector is key for
success. The technology-to-market program of ARPA-E helps awardees to
develop networks with relevant government agencies, technology transfer offices,
companies, and investors. The Future Cities Catapult in the UK has engaged a
wider community using open calls, challenges and hackathons to better assess
challenges faced when building sustainable cities of the future.

e  Considering the path toward technology commercialisation from the start of
the research project. ARPA-E in the United States introduced the technology-to-
market programme, which requires innovators to consider their path toward
commercialisation early on, as they begin developing their technology in the lab.
That means, for example, talking directly to potential customers and understanding
opportunities and constraints. This inevitably provides direction for their
experimentation and assures that they are creating technologies that customers
want to buy.

e Streamlining application processes. SDTC in Canada transitioned from semi-
annual calls for applications to a continuous intake process, making it easier to
apply for funding at any point during the year. The process resulted in increased
interactions with applicants, helping them produce higher quality applications.
SDTC also implemented process efficiencies, such as electronic funds transfers to
disburse payments for projects, and started simplifying their contracts making
them easier to understand and fulfil for all parties.

e Building the skills to effectively run the programmes. In Sweden, MISTRA’s
successful management of research programmes is considered to be the result, to
a large extent, of the flexibility and the specialisation of its secretariat. A small
team focuses on managing the programme, while field-specific knowledge is
outsourced to external experts.

e  Strengthening policy evaluation. Impact evaluations of project impacts, which
are not always available, poses a number of well-known challenges regarding
metrics and attribution. Specific challenges arise for many of the initiatives as
impacts are expected in the longer term, as multiple objectives (e.g.
competitiveness, sustainability, etc.) require complex metrics, and as initiatives
alone may be effective but impacts only emerge once complementary system
transformations materialise, which challenges the impact evaluation of single
initiatives. Several initiatives engage in efforts to improve their metrics and
techniques. New metrics have been recently introduced to measure the impacts of
SATREPS’ projects, making increasing use of advanced econometric models as
evaluation methods.

OECD SCIENCE, TECHNOLOGY AND INDUSTRY POLICY PAPERS
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2. Grant schemes

2.1. Sustainable Development Technology Canada Fund (SDTC), Canada

Summary

e Short description: The fund offers grants to support business R&D and
innovation activities of small and medium-sized enterprises (SMEs), in
particular to implement sustainable technology development projects. Grants
range between EUR 1.3-2.7 million disbursed over the project life cycle (up
to five years) (SDTC, 20181)).

e Period: 2001 — present (as of September 2018).
e Target group: SMEs.

e Budget size and allocation: In 2016, EUR 63 million were allocated to 35
new projects and EUR 68.6 million were disbursed to ongoing projects.
Between 2001 and 2016, about EUR 675 million in SDTC funding was
allocated to 347 environmental technology projects across Canada. In August
2018, there were 90 active projects in the area of climate change mitigation,
66 in the area of clean air, 30 in the area of clean soil, and 28 in the area of
clean water (SDTC, 2018[2).

e Authority in charge: Innovation, Science and Economic Development
Canada (ISED), formerly Industry Canada, the department of the
Government of Canada with a mandate to foster a growing, competitive, and
knowledge-based Canadian economy.

Country’s context regarding innovation policy for sustainable growth
i) Environmental topics on the research and innovation policy agenda

Canada’s main Science, Technology and Innovation strategy is the “Innovation and Skills
Plan”, implemented in 2017 with the objective of running until 2025'. Among 6 priority
research areas, the plan addresses societal challenges related with environmental
sustainability, with the specific priority of further developing clean technologies (OECD,
20183).

Canada allocated 3.6% of total government budget allocations for R&D (GBAORD) to
environmental R&D in 2014, the latest year for which information is available. The
country’s expenditures on environmental R&D has been regularly above the OECD
average, albeit with a decreasing trend over the last decade. Between 2005 and 2015,
environmental expenditures among total GBAORD decreased 1.1 percentage points, and
total GBOARD environmental expenditures per GDP decreased 0.01 percentage points
(OECD, 20184)).

ii) Overview of environmental conditions

Canada’s level of greenhouse gases (GHG) emissions stood at 19,400 kilograms per capita,
compared to an average of 12 000 kilograms per capita for the OECD in 2016. GHG

OECD SCIENCE, TECHNOLOGY AND INDUSTRY POLICY PAPERS
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emissions per capita decreased by 2.6% between 2006 and 2016, while the OECD average
decreased by 7.7% (OECD, 2018;s)).

For energy intensity, Canada used 7.7 tonnes of oil equivalent (toe) per capita in 2016,
which was 87.5% above the OECD average. The usage of renewable energy as share of
total primary energy supply (tpes) was of 17.5% in 2016, while the OECD average was of
9.7% (OECD, 2018¢)).

The country has improved air quality, having decreased the mean population exposure to
fine particulates (PM2.5%) by 14.1% between 2005 and 2015, while the OECD average
decreased only 3.1%. With a level of 7.7 micrograms per cubic metre in 2015, it ranked
46.7% below the OECD average. Water consumption®, measured in gross abstractions per
capita in 2013, was 24.7% above the OECD average (OECD, 2018;7).

iii) Environmental innovation

In 2016, Canada remained below the OECD average in terms of environmental technology
patents* filed as a share of total patents. Moreover, its revealed technological advantage in
environmental technologies, calculated as the share of environmental patents in Canada
relative to the share of total patents belonging to Canada, remained below OECD standards
both in 2002-05 and 2012-15 (OECD, 2017)).

Goals and sustainability challenge addressed

SDTC’s objective is to foster job creation, growth, and export opportunities for Canadian
companies, and bring environmental and health benefits for all Canadians by providing
funding to technologies that prove to contribute positively to at least one of the following
areas: climate change mitigation, clean air, clean water or clean soil. SDTC also coaches
companies as they move their ground-breaking technologies to market.

Target group

SDTC’s mandate is to fund projects of Canadian SMEs to advance innovative technologies
that are pre-commercial and have the potential to demonstrate significant and quantifiable
environmental and economic benefits.

Policy instrument(s)

The programme provides direct financial support in the form of grants for business
R&D and innovation. SDTC also offers coaching to the selected entrepreneurs and access
to their network of entrepreneurs.

Regarding funding general conditions, SDTC funds environmental technology
development and demonstration projects focusing on technologies that are beyond proof-
of-concept (beyond basic and applied research) but still in pre-commercial phase.
Technologies supported are those promoting clean air, clean water or clean soil, and in the
area of climate change mitigation. Funding is limited to no more than 33% of eligible costs.
Projects can, however, receive funding from other public support programmes as long as
all public support does not cover more than 75% of eligible project costs (i.e. private sector
contribution must be at least 25% of the eligible project costs). At least 50% of eligible
costs must be incurred in Canada (SDTC, 20181)).
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Selection criteria

SDTC provides funding to promising environmental technology development and
demonstration projects (i.e. when the technology itself is beyond proof-of-concept but is
still pre-commercial). The technology of selected projects must demonstrate the potential
for reductions of carbon dioxide equivalent (CO2e) and greenhouse gas (GHG) emissions,
reductions in water consumption, and/or the reduction of water, soil or air contamination.
Projects must show a technological inventive step, mitigate existing technology risk and
include validation of the economic viability. Selected projects have to be globally
competitive.

Between 2001 and 2016, SDTC received more than 3,300 applications from environmental
technology entrepreneurs and funded 347 projects. On the calendar year of 2016-2017, 410
applications were received and 35 new projects were funded (SDTC, 2017, p. 697).

The following criteria are used to evaluate projects:

e Environmental benefits (in terms of quantifiable environmental benefits that
would result from commercial-scale deployment of the technology in
comparison with other existing technologies);

e Strength of technology innovation (in terms of having a strong scientific basis
and a clear IP strategy to maintain a competitive advantage);

e Technology readiness level (demonstrate that technology is beyond proof-of-
concept, but has not yet been commercialised);

e Management capabilities (in terms of management and technical capabilities
the applicant has in order to advance and commercialize the technology);

e Business plan (in terms of having a well-defined commercialisation strategy,
with an estimation of potential market size, available project partners and
clear value proposition to clients);

e Financial strength (in terms of level of interest in the technology from other
investors and funding commitments already secured to date).

Selection procedure

Applications are accepted through a continuous intake process and the selection process
has 3 phases (SDTC, 20182)):

e Phases 1 & 2: Pre-screening and due diligence

SDTC reviews information from potential applicants based on an
introductory submission form and, if needed, an in-person interview. After a
successful pre-screening phase, applicants are required to submit a more
detailed proposal and SDTC’s experts visit applicants’ site.

e Phase 3: Review Process

The SDTC Project Review Committee reviews each project and prepares a
recommendation of what projects should be selected. Ten members including
SDTC’s CEO and representatives of the private and public sector compose
this committee. Recommended projects are presented to the SDTC Board for
approval. The Board has 15 members, seven of these are appointed by the
Government of Canada, and the remaining eight are appointed by SDTC
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members. Once a project is selected, the SDTC contacts successful applicants
and assigns a project manager to prepare a contribution agreement.

On average, six months are required from the initial submission of the
application to final SDTC Board approval.

SDTC requires companies to report at different stages of their project information about
their environmental and market impact. SDTC primary measurement of environmental
benefits is via the reduction of greenhouse gas emissions achieved by each project SDTC
supports. In this regard, companies report their contribution to CO2e¢ and GHG emission
reductions along with estimated cost savings. However, SDTC projects contribute to more
environmental benefits and nearly all projects have secondary co-benefits. For these, SDTC
simply counts the number of projects addressing each environmental area as measurement
of impact (SDTC, 2018;0;). Moreover, two primary metrics are used to measure the
economic benefits of SDTC-supported companies: jobs and revenues.

Programme challenges and adjustments

In 2016, SDTC has done several changes to their processes and systems to better assist
entrepreneurs. In July 2016, SDTC transitioned from semi-annual calls for applications to
a continuous-intake process, making it easier to apply to SDTC. Continuous intake allows
applicants to apply for funding at any point during the year and helps SDTC tailor review
timelines to meet the individual applicant’s needs. Allegedly, the process resulted in
increased interactions with applicants, helping them produce higher quality applications,
because SDTC can devote more time to better tailor reviews to meet individual applicant’s
needs (instead of having to interact with all applicants at the same time around specific
deadlines for calls). SDTC also implemented process efficiencies, such as electronic-funds
disbursement payments for projects, and started simplifying their contracts making them
easier to understand, and fulfil, for all parties (SDTC, 2017, p. 149).

Programme impacts

SDTC estimates that its projects contributed to 10.1 mega-tonnes of GHG emissions
reductions, and about EUR 92.9 million estimated annual costs avoided due to air quality,
clean water and clean soil benefits (SDTC, 2018[107). The estimation for annual revenues
generated by SDTC-funded companies in the market at the end of 2016 was of about EUR
1.28 billion. Since its inception in 2001 up to the end of 2016, SDTC funding has helped
to provide 9,437 new direct and indirect jobs in the Canadian environmental technology
space.

These environmental and economic benefits estimated by SDTC are based on information
reported by applicants. Every applicant is required to estimate future GHG emission
reductions using a prescribed methodology based on accepted international practices
established by the ISO (International Organization for Standardization) and IPCC
(Intergovernmental Panel on Climate Change). SDTC reviews the reasonableness of
projected GHG emission reductions reported by applicants and, as new information is
reported, SDTC adjusts projections. Likewise, applicants report relevant economic data
such as employment and revenues.

SDTC’s estimates are informed by internationally accepted best practices and subject to
periodic review and auditing by the Government of Canada and other third parties (SDTC,
2017, p. 12[9]).
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More information

Website of the Sustainable development technology Canada (SDTC):
https://www.sdtc.ca/en/
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2.2. Environmental Technology Development and Demonstration Program (MUDP),
Denmark

Summary

e Short description: MUDP provides grants for businesses ranging between
EUR 13 000 to 2.6 million per project for the development, testing and
demonstration of innovative environmental technology solutions of Danish
businesses of any size. In addition to the subsidy scheme, the programme
promotes innovation partnerships and the internationalisation of Danish
companies providing environmental technology solutions (both by
promoting their exporting activities and their collaborations with foreign
organisations).

e Period: 2007 — present (as of September 2018).
e Target group: Companies (both private and public), regardless of size.

e Budget size and allocation: In 2018, MUDP allocated EUR 11.6 million to
43 projects. MUDP allocated EUR 15.3 million to 42 projects in 2017 and
EUR 16.5 million to 43 projects in 2016. Between 2007 and 2015, MUDP
supported 401 projects (an average of more than 40 per year) with a total
amount of about EUR 62.5 million (average of EUR 6.9 million per year)
(MUDP, 2017[113; MUDP, 2016y127). In 2015, 43% of total funding (18
projects) was allocated to projects in the area of water and climate change
adaptation; 21% of funding (4 projects) in the area of industrial
environmental challenges; 15% (11 projects) in the field of waste and
resources; 9% (5 projects) in sustainable building; 8% (8 projects) in cleaner
air and less noise; and 4% (3 projects) in projects to reduce chemicals of
concern (MUDP, 2016, p. slide 10;12)).

e Managing authority: Danish Ministry for Environment and Food.
Country context regarding innovation policy for sustainable growth
i) Environmental topics on the research and innovation policy agenda

The Danish main Science, Technology and Innovation strategy was introduced in 2018 and
named “Denmark — Ready to seize future opportunities: The Government’s objectives for
Danish research and innovation”. The strategy sets environmental technologies and green
growth as national research and innovation priorities (OECD, 20183)).

In terms of public budget, government budget allocations for R&D (GBAORD) for
environmental areas accounted for 2.1% of total GBOARD in 2015, while the OECD
average was 1.7%. The budget allocations for environmental areas has been above the
OECD average during the past decades, having increased by 0.01 percentage points
between 2005 and 2015 (OECD, 20184)).

ii) Overview of environmental conditions

GHG emissions stood at 9 040 kilograms per capita in 2016, compared to an OECD average
of 12 000 kilograms per capita in 2016. Denmark decreased levels of greenhouse gases
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(GHG) emissions by 31.1% between 2006 and 2016, outperforming the OECD average
which decreased by 7.7% (OECD, 2018s)).

In 2016, renewable energy accounted for 30% of total primary energy supply (tpes), while
the OECD average was of 9.7%. Renewable energy as share of tpes increased 15.7
percentage points between 2006 and 2016, while the OECD average increased 3.3
percentage points during the same period. Energy intensity measured in tonnes of oil
equivalent (toe) per capita stood at 2.9 toe per capita, a significant decrease of 22.2%
between 2006 and 2016. This level is 29.2% below the OECD average (OECD, 2018¢)).

Air quality in Denmark has been improving. The mean population exposure to fine
particulates (PM2.5) decreased by 0.1% between 2005 and 2015. The levels of exposure,
at a mean annual concentration of 10.6 micrograms per cubic metre (PM2.5), were 26.6%
below the OECD average of 14.5 PM2.5 in 2015. Regarding water consumption, gross
abstractions per capita were 85.7% below the OECD average in 2015 (OECD, 20187)).

iii) Environmental innovation

Of the total Danish patents filed in 2016, 23.3% were in environmental technologies, a
share well above the OECD average of 11.5%. Between 2002-05 and 2012-15, its revealed
technology advantage in environment-related technologies, calculated as the share of
environmental patents in Denmark relative to the share of total patents belonging to
Denmark, increased by 54.7% (OECD, 2017s)).

Goals and sustainability challenge addressed

The main purpose of the MUDP Program is to support the development and application of
new environmental and resource efficient solutions addressing pr