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2022 Sustainability Science Research Program, Academia Sinica
Proposal Submission Instructions

I. Objective

The sustainability of human society is one of the most challenging issues that humanity facing
today. It involves a wide range of fields and subjects that have major impacts on our society,
and is recognized that only through cross-disciplinary research integrating the relevant
physical sciences and humanity / social sciences can we hope to develop practical solutions
and the right solutions for problems to realize sustainable development. The Sustainability
Science Research Program (the SSRP), Academia Sinica (AS) calls for proposals to meet the
challenge mentioned above and to fit in concert with global and national sustainable
development policy via mission-oriented research. Furthermore, the proposals should define
stakeholders, focus on applicability, connect to the international community, and identify the
short-term as well as mid-term milestones.

Il. Research Project Types

To strengthen cross-disciplinary cooperation and practical applications of research results,

integrated research projects (ITRP) / Collaborative Research Projects (CRP) are solicited. Each

ITRP is allowed to have two to five subprojects. The term of each project is constrained to

three years. The project director shall be responsible for coordinating all administrative and

academic matters of the subprojects. The solicitation of the sustainability science research

project emphasizes the following:

1. The project shall include researchers in different disciplines, and the research results shall
be complementary to one another.

2. For the ITRP, all subprojects shall be “integrated” into the main theme of the integrated
research project.

3. The project director shall be capable to lead and coordinate the subprojects, to ensure
cross-disciplinary cooperation, and practically apply the research results.

lll. Application

1. Eligibility
(1) (Main) Project Directors must be full-time AS Assistant Research Fellows (equivalent
or above). AS jointly-appointed research staff may serve as Main Project Directors,
but only if a full-time AS research staff member is Co-Director for the Main Project.

(2) Subproject Directors should be Assistant Research Fellows (equivalent or above).

(3) In order to promote sustainable science exchange and collaboration between AS and
domestic/foreign universities, colleges and research institutions, full-time employees of
academic or research institutions outside the AS may be invited to serve as Subproject
Directors (or Co-Directors). At least one third of Subproject Directors within a project
must be AS research staff.



2. Proposals Review and Approval

(1)

(2)

SSRP proposals are reviewed in three stages: first round review, panel review, and final
budget review.
First Round Review:

i. Based on the selected topics for that year, AS will appoint Center for Sustainable
Science (CSS) advisory committee members as well as other experts and scholars
to form the Annual Review Committee.

ii. Annual Review Committee members will recommend panel reviewers for each
proposal.

iii. After consultations with the referees, proposals will be submitted to relevant
domestic and foreign experts and scholars for written peer review.

iv. The panel reviewers will summarize the written peer review results and if

necessary send them to the applicants for rebuttal.
Panel Review:

i. The panel reviewers will conduct a final written peer review.

ii. The Annual Review Committee will convene an Expert Panel Review Meeting in
order to recommend proposals for each topic.

Final Budget Review:

The Central Academic Advisory Committee (CAAC) will approve proposals for each

topic during the SSRP Project Resolution Meeting according to written peer review

results and referee review recommendations.

A Project Execution Agreement (Academia Sinica Sustainability Science Research
Program Project Execution Agreement) should be submitted prior to commencing a
project. Project execution and evaluation should be processed in accordance with the
Agreement.

3. Schedule of the 2022 Program

April 26, 2021 Information Session
Early May, 2021 Calls for Proposals
June 25, 2021 Proposal Submission Deadline

July-Oct. 2021 First Round and Panel Review (Including Applicants’
Rebuttal), Final Budget Review
Early Nov. 2021  Announcement of Awarded Projects and Budgets



IV. 2022 Research Focus Areas

Over the past year, human activities and social operations worldwide have
significantly changed due to the COVID-19 pandemic. While vaccines are gradually
becoming popular and life is on its way to restarting, some previous habits—such as
frequent transnational business and tourism—may not be restored. In addition, this year
is the beginning of a critical decade (2021-2030) for developments related to several
global sustainability issues; these include disaster risk reduction, carbon mitigation,
biodiversity, and the ocean conservation. Therefore, in this post-epidemic era, humans
are at the point at which transformations toward sustainable development can occur.
Research scientists should take up these challenges and act as catalysts toward
sustainable transformation.

Academia Sinica promotes an integrated Sustainability Science Research Program
that is “problem-solving-oriented, trans-disciplinary, and encourages stakeholder
participation.” The Program aims to connect the results of scientific research to social
needs, and it is hoped that its results can be put into practice or actual action. To develop
the research capacity of the southern campus of the Academia Sinica, the “2022
Sustainability Science Research Program” will prioritize projects with southern Taiwan or
its socioeconomic characteristics as the research area or target. The four main themes
are as follows.

Theme 1: Societal and Economic Transformations under Global Climate
Change

At present, many nations worldwide are facing the 2050 Net Zero (net zero emissions)
challenge. Under this scenario, global annual carbon dioxide emissions should be less than or
equal to (at least) the rate of the carbon dioxide absorption by 2050, to control the global
temperature increase to within 1.5 °C before the end of this century. This goal represents the
need for comprehensive and fundamental changes in the brown economy and consumer society,
which have long used fossil fuels as their main source of energy. On the one hand, economic
development must be decoupled from carbon emissions; on the other, energy and resource
consumption must also be decoupled from productivity and output value, so that societies and
economies can successfully transition.

Therefore, the purpose of this theme is research on transforming societies, governance
systems, industries, and economies. In addition to researching and exploring the direction of
possible future transformation, work on this theme can also explore what promotes or hinders
such transformations. Priority will be given, in 2022, to the following:

®  Research on Institutions and Regulations to Promote the 2050 Net Zero Target in Taiwan:
Taiwan is moving toward the 2050 Net Zero goal. As a result, society must, overall, carry
out many reforms and conduct technological research and development. All of this requires
the support of government institutions and regulations, which in turn require further
assessment and research. Research topics may include (but are not limited to) long-term
changes in Taiwan’s natural and socioeconomic environments, climate and energy
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regulations and policies related to the promotion of net-zero targets and technologies,
interagency multilateral integration of climate and low-carbon governance systems
between the central and local governments, accelerating the transition via green finance
and investment, clarifying and integrating carbon taxes and fees, and transitioning related
industries and vulnerable groups.

® Analyses and Solutions to Problems with Taiwan’s Industrial and Economic

Transformation: Taiwan’s early economic development was based on agriculture; however,
as industry was upgraded and the economy began to grow, a reliance on fossil fuels began.
Yet in terms of modern development, not only have industries with high carbon emissions
and energy consumption failed to produce greater economic benefits, but groups and
communities that rely on agriculture for their livelihoods are also gradually impacted.
Therefore, this topic urgently needs Taiwanese scholars to study the problems and feasible
solutions of industrial and economic transformation. Research topics include (but are not
limited to) the possibility of fully deploying RE100 in Taiwanese industries and its impact on
supply chains, the transformation of state-owned enterprises, the future transformation of
industries that generate high carbon emissions (e.g., traditional power generation, steel,
cement, petrochemicals), the development of emerging industries (e.g., solar and wind
energy, bioenergy, carbon capture and utilization, electric vehicles, and circular economies),
and industrial regeneration and the transformation of rural society (e.g., agricultural
biotechnology, rural revitalization).

Theme 2: Community Health Impact under Environmental Deterioration

Taiwan’s forests account for approximately 60% of its total land area. Although the rest of
the land is suitable for human activity, most of the population of Taiwan currently resides in
urban areas, with more than 60% of the population living in approximately 10% of the urban
areas. The high population density and industrial development have also deteriorated the quality
of the living environment. In recent years, laws and regulations related to environmental
protection have gradually become stricter, and simultaneously, pollution control technology has
gradually matured. Many environmental pollution problems seem to have gradually improved,
but they are replaced by many new environmental crises. The latter include air and odor
pollution in communities near industrial areas, river and groundwater pollution, illegal dumping
of waste on agricultural land, noise and light pollution, electromagnetic waves, environmental
hormones, and lack of green space. These environmental problems may also affect the physical
and mental health of urban residents.

Therefore, the main purpose of this theme is to study health-related responses of
community residents to different environmental issues. The topics include scientific indicators
and information on pollution, impacts on community health and assessments of risk factors,
issues related to the justice of health risk distribution, community management and
organizational resilience, governance, and issues related to personal health management.
Priority will be given, in 2022, to the following:



® Exploration of and Solutions for the Community Health Issues in Hotspots of
Environmental Degradation in Taiwan: Work proposing to focus on the hotspots of
environmental degradation in Taiwan (e.g., in metropolitan and industrial areas, central
and southern Taiwan) must define the environmental problems and community health
impacts, conduct scientific assessments and discuss the human and social aspects related
to the same, and develop possible solutions for them.

® Health Impact Assessment and Responses to Specific Environmental Issues: Work
proposing to focus on specific environmental problems must conduct assessments of the
impact of these on human physical or mental health and develop possible precautions
against or control or adaptation strategies for the same.

Theme 3: Decarbonization Strategies and Technologies in Response to
Global Warming

To achieve the Net Zero target, all carbon-emitting sectors have begun to develop mitigation
strategies. For example, the energy sector promotes carbon-free power, the transportation
sector promotes the electrification of motor vehicles, and the manufacturing sector promotes
high energy efficiency and energy productivity. Despite this, reducing global emissions is still
difficult. Therefore, “carbon reduction strategies and technologies” are the critical and urgent
topics for research and development.

The purpose of this theme is to develop key decarbonization technologies that are
environmentally friendly, large-scale, low-cost, stable, and highly efficient at energy conversion.
In addition, proposals for work in this area can attempt to develop prototypes and suggest
innovative carbon reduction strategies, business models, and practical plans. Priority will be
given, in 2022, to the following:

® Key Decarbonization Technologies for Industrial Processes: The industrial sector is one of
the main contributors to greenhouse gas emissions in Taiwan. To achieve net zero
emissions goals, the industrial sector must start researching and developing technologies
and alternative materials for several process systems including motors, air conditioners and
compressors, steam-electric and other boilers, kilns, and lighting technologies. On the one
hand, this will improve energy efficiency and productivity; on the other, it could develop
key carbon reduction technologies—such as the gasification of fossil fuels into hydrogen via
pyrolysis, alternative materials or control and reduction technologies for gases containing
fluorine—as a means to reduce emissions of greenhouse gases.

® Innovative and Practical Decarbonization Strategies and Solutions: In addition to research
and development of emerging technologies, many innovative carbon reduction strategies
can be promoted. These strategies may include (but are not limited to) management and
business models such as the civic power plant investment model, low-carbon communities,
and biochar/bioenergy-based social enterprises.

Theme 4: Change and Conservation of Water Resources and Ecosystems

Taiwan, located on the subtropical and western Pacific typhoon tracks, is an island country with
5



high mountains and abundant water resources and ecological diversity. However, the influences

of climate change (e.g., increased air temperature and water temperature, extreme rainfall,

ocean acidification) and environmental change (e.g., land use change, socioeconomic impacts,

environmental pollution) have greatly impacted the water resources and aquatic ecosystems in

Taiwan. In recent years, imbalances of water supply and demand in Taiwan have often caused

water shortages, and many aquatic ecosystems have been destroyed. Therefore, the purpose of

this theme is to explore the impact on and response of water resources and aquatic ecosystems

in terms of future climate and environmental changes. Priority will be given, in 2022, to the

following:

Integrated Research and Future Governance for Taiwan’s Water Resources under Climate
and Environmental Changes: Taiwan’s water resource issues are very complex and involve
many different levels of problems. These include some from the supply side (uneven
seasonal and regional distribution of precipitation, pollution of river water, land subsidence
caused by overdrawing groundwater, the high cost of seawater desalination and water
reclamation technology), some from the demand side (high levels of water consumption
for agricultural and industrial purposes and the bottleneck of water saving from daily
human use), and others are related to management (leakages, dispatches, prices, reservoir
storage capacities and land use). Water shortages are caused by problems of imbalances
between supply and demand and a lack of management. Thus, dilemmas regarding water
resources are not problems that can be solved within a single field or by a single department;
it requires systematic and integrated governance. Research topics may include (but are not
limited to) cross-sector governance of national-level water resources, e.g., via agricultural
and food policies set by the Council of Agriculture, industrial zone development policies of
the Ministry of Economic Affairs and the Ministry of Science and Technology, and water
resource planning and management policies from the Water Resources Agency; future
technologies and strategies to innovate the use of water resources; the exploration of the
relationship between water resources and rural communities in Taiwan, and systematic
studies of the relationship between farmland and water (e.g., via impacts on the
microclimate, water cycle, and demand for water resources).

Research on the Ecological Impact of Climate and Environmental Changes and Related
Conservation: Work should focus on Taiwanese terrestrial ecosystems (alpine cold-
temperate coniferous forest, tropical broad-leaved forest, and grassland plains) and aquatic
ecosystems (streams, lakes, intertidal zones, marsh wetlands, coral reefs, and offshore
waters); proposals can be for conducting impact studies on habitats, animals, plants, and
microorganisms, and proposing possible adaptation, conservation, or restoration measures.



