Al+SDGs =CL.

L1

) SUSTAINABILITY REPORT
TAMKANG UNIVERSITY

2022

AFFORDABLE AND

CLEAN ENERGY
No.151, Yingzhuan Rd.,

v/
~ ’
o 3O
% -~
n)
Tamsui Dist., New Taipei City 251301,

Taiwan (R.0.C.)
Tel:+886-2-2621-5656 éﬁ

TAMKANG UNIVERSITY

7 Z
7 y sNnn
ssan Sk
»
| 2 5 0 PF 8P|
spen
4 sSupulanEn

m lm f. :::: 7y E,:.ES .77 7 a‘




AFFORDABLE AND
CLEAN ENERGY

To increase the proportion of clean energy,

reduce global greenhouse gas emissions, and

fulfill our school's commitment to net-zero

emissions by 2050, we have set a mid-and-long
-term goal for school affairs development as
“AI+SDGs=x", and established the following
action guidelines:

1.

Energy Saving: Improve the energy efficien-
cy of buildings and equipment, strengthen
energy-saving advocacy, and conduct energy
waste audits.

. Carbon Reduction: Under the three-pronged

approach of * carbon reduction, carbon fixa-
tion, and negative carbon emission”, we will
accelerate the reduction of carbon emissions.

. Renewable Energy: Continuously install so-

lar panels, increase the proportion of green
electricity, and conduct data and information
collection. We will continue to collaborate
with fields such as information, computer
science, electrical engineering, and electric
power to cultivate talents in the field of re-
newable energy.

4. Smart Campus: Use digital technology to
assist in teaching and administration, re-
duce carbon emission rates, and improve
process efficiency.

TKU Action—Energy-efficient
renovation and building

The university applies relevant building
standards to improve energy efficiency, re-
duce energy consumption, and avoid energy

waste, including: :

1. Green building standards: The university
stipulates that new (modified) builds must
refer to the energy management-related
indicators of the national green building
standards EEWH (Ecology, Energy, Waste
Reduction, Health). From the production of
building materials to the planning, design,
construction, use, management and
demolition of buildings, the minimum
consumption of earth resources, the use of
the least energy and the manufacture of the
least waste acts as the criteria. The first
phase of the construction project of the
Lanyang Campus of the university was

approved by the Ministry of the Interior in
September 2006 and issued the green
building label; the Hsu Shou-Chlien
International Conference Center completed
on the Tamsui Campus in 2018 was also
awarded a silver-level green building label
in May 2019.

Green procurement: When purchasing
hardware and  software  equipment,
consumables, and construction engineering
materials, the university will give priority
to manufacturers who can provide the five
major green label products: environmental
protection labels, energy-saving labels,
water-saving  labels, green  building
materials labels, and carbon labels.

. New and regenerated buildings: According

to the resolution of the Campus Planning
Committee of the university, no new
buildings will be built in the next 5 years
(2020-2024). In the future, if there are new
construction plans for the Tamsui campus,
the Taipet Campus and the Lanyang
campus, priority will be given to evaluating
the durability of the old buildings and
moving towards the principle of space

&F)  rRR100F  BERE, -HONEHER

HE 12
HEiBERERNERE - BlERERRBAAZTIE
SRR RN A4 435 13 ik L e < 188
' () i% F 3k
2050 SERPR T
THARE EEENS
=
B AR TR PRI 8 WA8020%8 - WL EE100%REEPH - FE a @

EE - SIZHMTHRE ARAEERRNENA RREEE) - tAEES) -

2L eed KERE(G)

WEFERE



activation and reuse, that is, the
reconstruction of the original site will be
the main focus, and the non-permeable
paving of the campus will not be increased,
which can reduce the impact of the campus
environment and avoid the waste of
building materials resources .

TKU Action —Upgrade buildings
to higher energy efficiency

1. Renewing energy-consuming equipment:
The Tamsui campus allocates a budget for
energy-saving improvement projects every
year, which includes upgrading the energy-
consuming air-conditioning equipment of
an older model to a new type of high-
performance air-conditioning equipment;
replacing traditional lighting with LED

energy-saving  lighting  system; and
efficiently supervising the operation of

various equipment through the campus
energy monitoring and management
system. In 2020, 16.3 million new Taiwan
dollars was wused to implement the
replacement of the library chiller
mainframe with a centrifugal energy-saving
mainframe; in 2021, subsidy from the
Energy-saving  guarantee  performance
project of the Energy Bureau of the
Ministry of Economic Affairs.

. Prioritize the purchase of first-class energy-

efficient equipment: Replace the fixed-
frequency split air conditioners in the For-
eign Language Building with multi-link
variable-frequency air conditioners; replace
traditional boilers with heat pump hot water
equipment; replace traditional lighting fix-
tures with high-efficiency energy-saving
lighting fixtures.

3. Set up rooftop solar photovoltaic system: In

2021, we collaborated with the alumni
company SINBON Electronics to bring
green power to the campus. A solar photo-
voltaic system was set up on the top floor
of the Tamsui campus gymnasium and
swimming pool, with a total of 1,636 solar
photovoltaic panels being installed in the
process. The total wattage of the system is
542.52kW. As of the end of July 2023, the
total power generation capacity was
1,054,128 kWh, and the carbon reduction
benefit was 536.55 metric tons of CO2e.
Starting in March 2022, a canopy-type solar
photovoltaic system with a total capacity of
99.9 kW was installed on the roof of the
Taipei campus. As of the end of July 2023,
the total electricity generated amounted to
52,024 kWh, resulting in a carbon reduction
benefit of 26.48 metric tons of CO2e.

4. Installation of solar panels: Solar panels are

installed on the walls and roofs of the sec-
ond, third, and fourth floors of the Depart-
ment of Architecture. The electricity ob-
tained can provide power to exhaust fans on
all floors of the department to keep the stu-
dio ventilated smoothly. In the future, a
wind catcher tower will also be installed on
the roof to reduce the indoor temperature in
summer.

. School dormitory renovation plan: The

school's dormitory renovation plan “Next
Step, New East Village” was fully subsi-
dized by the Ministry of Education.
Through the renovation and revitalization
of the old spaces on the campus, the plan
will create a campus environment that sup-
ports students to develop creative public
life and integrates life and learning.




TKU Action—Carbon reduction,

fixation, and negative emission

1. Energy saving air-conditioning: The energy
-saving improvement project budget is pre-
pared every year, and the energy-
consuming air-conditioning equipment of
the older model is replaced with a new high
-efficiency air-conditioning equipment.

2. Lighting energy conservation: The budget
is prepared year by year, and the traditional
lamps in the teaching space and office
space are replaced with LED energy-saving
lamps.

3. Increasing renewable energy: By building
solar panels, and collecting information and
data, green electricity is brought into the
campus. We shall also continue to cooper-
ate with information engineering, engineer-
ing, electrical engineering, electricians, and

other fields to cultivate talents in the field
of renewable energy.

4. Reduction of contracted electricity capaci-
ty: In the 2022 academic year, the Tamsui
campus continued to target a 1% reduction
in the Energy Use Intensity (EUI) to reduce
contracted electricity capacity.

5. Green procurement: When purchasing
hardware and software equipment, consum-
ables, and construction engineering materi-
als, the university will give priority to man-
ufacturers who can provide the five major
green label products: environmental protec-
tion labels, energy-saving labels, water-
saving labels, green building materials la-
bels, and carbon labels.

6. The advancement of sustainable transporta-
tion: The school has partnered with bus
companies to introduce electric buses, aim-
ing to reduce carbon emissions from trans-
portation. The school has installed electric

vehicle charging stations on campus to fa-
cilitate the use of electric vehicles. The
school encourages the replacement of offi-
cial vehicles with electric models as a prior-
ity. This not only reduces the school's car-
bon footprint but also sets a good example
for students and staff.

7.Carbon sequestration through planting: A
total of 90 species of trees are widely plant-
ed in the Danshui campus, totaling 1,692
trees, with a total carbon sequestration
amount exceeding 478,899kgCO2e. The
campus also uses ecological ponds to pilot
microalgae cultivation for carbon sequestra-
tion.

8. Negative emission planting: Using regen-
erative organic farming methods, kitchen
waste compost is mixed into the soil as a
base fertilizer, increasing the microorgan-
isms in the soil for absorption and utiliza-
tion by plants, thereby reducing the concen-
tration of carbon dioxide in the atmosphere.

TKU Action —Plans to reduce

consumption

The university holds an annual meeting
of the Environmental Sustainability Promo-
tion Committee to discuss the energy-saving
plans of the three campuses in the new aca-
demic year, and to regularly supervise and
review the implementation of each campus
plan. In response to the problem of climate
change and warming, and in line with the
Ministry of Economic Affairs' promotion of
the “1% annual power saving” plan for gov-
ernment agencies and schools, the Tamsui
campus still aims to reduce the EUI value by
1% in the 2023 academic year, and has formu-
lated a project plan to reduce overall energy
consumption, including:

1. Interface upgrade and expansion project of the
existing energy monitoring and management
system.



2. The improvement project of the central air-
conditioning main unit of the College of
Education.

3. The improvement project of high-light lighting
in the basketball area of the sports field.

4. Traditional classroom lighting improvement
project.

Additionally, in cooperation with the
General Affairs Office to guide the implemen-
tation of energy-saving management in each
building, the energy managers precisely rec-
ord the electricity consumption situation of
each space, conducts electricity consumption
analysis, and according to the analysis, pro-
vide guidance to units with higher energy con-
sumption for energy-saving management, as
well as discussing and improving the electrici-
ty consumption situation of each space.

The energy usage intensity (EUI) of the
Tamsui campus decreased from 116.52 kWh/

m2.yr in the 2015 year to 97.64 kWh/m2.yr in
the 2022 year. The 2022 year saved approxi-
mately 4.21 million degrees of electricity

compared to the 2015 year.

TKU Action—Energy wastage

identification

The university introduced ISO50001 in
2015, enabling organizations to establish sys-
tems and processes to improve energy perfor-
mance, including energy efficiency, use, and
consumption. It is suitable for different organ-
izational forms and energy use requirements,
including performance supervision and meas-
urement, documentation of important man-
agement processes and performance reports,
equipment design and procurement processes,
etc., to demonstrate compliance with regula-
tions and stakeholder requirements. The uni-
versity conducts energy review operations on
each campus every year following the require-
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ments of the ISO50001 energy management
system, to spot energy-intensive units and
equipment, and further implement energy
consumption management. In the past five
years of operation, we have spotted and im-
proved the main causes of electricity con-
sumption on the campus (for example, the top
20 electricity-consuming units). Through the
80/20 rule, we have implemented and inter-
nalized the energy baseline, energy perfor-
mance indicators, and other inspection tools
to the general affairs units of each campus for
continuous processing.

TKU Action —Divestment policy

Starting from 2020, by reducing the con-
tracted capacity between the university and
the Taiwan Power Company, the degree of
dependence on coal-fired (or gas-fired) power
generation has been reduced. For the Tamsui
campus, the contracted capacity of area A has
been reduced from 4,999 KW to 3,950 KW
and from 3,100 KW to 2,600 KW for area B.

The contracted capacity of the Lanyang Cam-
pus has also been reduced from 790KW to
600KW.

The above contractual capacity was re-
mained in 2022 .

e Energy consumption per sqm:
87020.856/284,804=30.555%

e Total energy consumption (Gigajoules):
87020.856

e Building area of university buildings
(square meters): 284,804

The university actively helps the com-
munity understand the importance of energy
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efficiency and clean energy, and then pro-
motes actions to realize renewable energy.
The relevant actions are divided into four as-
pects: cooperation between universities, im-
plementation of government projects, univer-
sities holding hands, and encouraging devel-
opment and innovation. A brief description is
as follows:

1. Collaboration between universities: The
university responded to and signed the
“Talloires Declaration.” In 2013, it jointly
initiated the “Green University Union of
Taiwan” with National Taiwan Normal
University and other colleges and
universities. As one of the permanent
member schools, the university continues to
participate in the union's discussions on
various environmental and energy issues,
including green campus practices, setting
green energy power generation issues, and
internalizing the United Nations SDGs
goals. In addition, from 2019 to 2021, the
president of the university also served as
the supervisor of the Alliance.

2. Implementation of governmental plans:
Teaching faculties from several
departments of the university have
contributed their strengths in the field of
energy, including the Department of
Architecture, the Department of Chemical
Materials, the Department of Water
Environment, the Department of Finance
and Industry, and the Department of
Economics. They continuously collaborate
with industry, government, and universities
to exert influence through different roles,
including serving as committee members or
judges, implementing research projects, or
conducting institutional training.

3.Hand in hand co-planning: To implement
“glocalization”, TKU plays the role of a
locomotive, leading primary and secondary
schools in Tamsui, Lanyang, and even the
North Coast to grow together. At the end of
2019, the school gathered several primary
schools, local NGO groups in Tamsui, and
the Tamsui District Office to issue the
“Declaration on Ecological Sustainability
of Tamsui,” which can be described as
uniting the forces of the public and private
sectors to jointly demonstrate the
determination shown by the Tamsui area
towards ecological conservation and
environmental protection.

4. Encourage development and innovation:
“Futurization” is one of the three educational
concepts of TKU, and the most direct way to
practice futurization is to uphold the spirit of
PDCA and continue to develop and
innovate to respond to changes in the
world. All units within the university must
not only upgrade and transform (track A)
but also strive for innovation and
transformation (track B). Outside the
university, industry-academia cooperation
projects support the development of low-
carbon economy or technology start-ups;
under the limited resources, TKU continues
to strive for funding and support, foster new
ventures that are in line with the green
economy, and implement the mission of
universities to take from society and
contribute to society.

TKU Action—Local community

outreach for energy efficiency

TKU actively assists the local communi-
ty in understanding the importance of energy

efficiency and clean energy. Related actions
include:

1. Campus SDGs Environmental Sustainability
Workshop: Jointly organized by the school
and seven primary schools around Tamsui.
After reaching a consensus, action plans
concerning three different levels, the
government, schools, and individuals were
proposed:

(1)The government should replace
thermal power generation with green
energy for species protection and
hillside maintenance;

(2) Institutes should implement environ-
mental education and reduce resource
consumption;

(3) Individuals should reduce the use of
plastic products, land-based garbage,
and various wastes, and take inventory
of personal carbon footprints.

2. Community video dissemination: Promot-
ing the “Environmental Protection Journal”
project, using “participatory documentary
model” and “narrative communication”
concepts, combined with the school's film
and television project planning and produc-
tion courses, to carry out “community video
stories” recording the stories of influential

people and institutions that have contribut-




ed to the development of a sustainable envi-
ronment in Tamsui areas, including ecolog-
ical environment, pollution prevention and
control, resource recycling, and community
environmental protection, and provide a
back-end network platform as a collection
to construct effective communication meth-
ods.

3. Teaching Practice Research Program: Fac-
ulty members from the Graduate Institute of
China Studies of our university invited
teachers from Jinshan High School to dis-
cuss issues related to nuclear waste and lo-
cal revitalization in Jinshan. Through the
Deep Plowing in Linmei & Glocalization
project, they visited three -elementary
schools in Yilan with the theme of environ-
mental protection and used DIY projects
and games to teach students about the im-
portance of environmental conservation and
waste sorting.

4. Environmental Education and Propaganda:
To support the school's energy and environ-
mental, health and safety goals, the Depart-
ment of Mass Communication collaborated
with local photography studios to regularly
handle and recycle the chemicals used for
photo development and enlargement to re-
duce its environmental impact.

TKU Action —100% renewable
energy pledge

In response to the “Paris Climate Agree-
ment” and the sustainable development goals
called for by the United Nations, the universi-
ty has promised to achieve net zero carbon
emissions by 2050 and continues to promote
the realization of the commitment to 100%
renewable energy through cooperation pro-
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jects, research projects, and activities. Related
actions include:

1. Campus SDGs Environmental Sustainabil-
ity Workshop: Jointly organized by the
school and seven primary schools around
Tamsui. After reaching a consensus, action
plans concerning three different levels, the
government, schools, and individuals were
proposed.

(1)The government should replace ther-
mal power generation with green en-
ergy for the sake of species and
hillside protection.

(2)Schools should implement environ-
mental education and reduce resource
consumption.

(3)Individuals should reduce the use of
plastic products, garbage, and various
types of waste, and take stock of their
personal carbon footprints.

2. Release of sustainability report: The univer-
sity published the 2020 Tamkang Universi-
ty Social Responsibility and Sustainability
Report in June 2021 to review the imple-
mentation and effectiveness of sustainabil-
ity actions. On August 25, 2022, the school
announced the release of the 2021 Tamkang
University Sustainability Report. With a
better focus on the communication and dia-
logue between stakeholders, the 2021 report
adopted more efficient tools and analyzed
major issues, following the international
standard GRI guidelines. A third party has
been entrusted for certification to further
ensure that the content of the report is con-
cise and specific, and can present the uni-
versity's actions and determination to pro-
mote sustainability goals.

3. Partnership with the industry: The universi-
ty actively cooperates with solar photovol-
taic system companies to bring green ener-
gy to campus. In the first phase, priority has
been given to the installation of solar pho-
tovoltaic systems on the roof of the swim-
ming pool and gymnasium on the Tamsui
campus. The installation commenced in
2021 and the power generation started in
September. In the second phase in 2022, it
was set up on the roof of the Taipei campus,
which has been completed in March 2023.
The solar photovoltaic system on the roof
of the Lanyang campus was also started in
August 2023, with completion expected in
October.

TKU Action—Provide energy

efficiency services for industry

TKU provides services to local indus-
tries to actively promote energy efficiency and
clean energy. Related actions include:

1. The Champion Incubation Center collabo-
rated with our faculty members and indus-
try consultants to form a professional coun-
seling team to provide low-carbon and
smart diagnosis and guidance to industrial
area businesses.

2.In collaboration with the Taiwan Environ-
mental Protection Foundation, we offer
training courses on sustainability and car-
bon reduction, aiming to enhance the
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knowledge of sustainability, energy effi-
ciency, and circular economy among busi-
nesses within the industrial area.

. In partnership with the Taiwan Environ-
mental Education Foundation, we offer ISO
-14064 Greenhouse Gas Accounting inter-
nal auditor training for industrial area em-
ployees to take certification examinations.

4.The Center for Ocean and Underwater Tech-

nology Research collaborates with Sinotech
Engineering Consultants, Ltd. to conduct
the “Feasibility Assessment Project for the
Shimen Right Bank Pumped Hydro Power
Generation Project,” which involves energy
efficiency assessments and research on re-
newable energy solutions to enhance energy
efficiency and provide clean energy.

5.As our university was honored with the
“Energy Saving Benchmark Award”
by the Ministry of Economic Affairs
in 2022, we organized an observation
seminar related to the award in June
2023, allowing 120 individuals from
various sectors to visit our campus for
energy-saving and carbon reduction
activities for free. 120 people partici-
pated in the event, and it concluded
successfully. In August 2023, our uni-
versity was recognized as a support-
ing unit by the Ministry of Economic
Affairs' “Industrial Decarbonization
Assistance Project.” The Research
and Development Office arranged a
team of specialized faculty members
to assist several companies within the
Pingzhen, Dayuan, Hsinchu, and
Guishan industrial zones in their low-
carbon transformation applications.
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TKU Action —Take part in policy

development for clean energy
technology

The university provides information and
support to the government on clean energy
and energy-saving technology policies. The
relevant actions are as follows:

1. Tamkang University is one of the founding
and permanent member schools of the
“Green University Union of Taiwan”: In
2013, universities and colleges within our
country concerned about environmental
protection and sustainable development
jointly initiated the establishment of the
“Green University Union of Taiwan”.
Tamkang University is one of the founding
members and permanent member schools.
From 2019 to 2021, it served as a supervi-
sory school and has been serving as a direc-
tor school since 2022, on the issue of ener-
gy conservation and carbon reduction in
colleges and universities and the practice of
the SDGs, continuing to exert our influ-
ence.

2. Aiding Pingzhen Industrial Zone in carry-
ing out ESG upgrade guidance counseling:
Under the Green Supply Chain Law formu-
lated by the European Union, Taiwanese
SMEs must meet the requirements of ESG
indicators in order to enter the world supply
chain. Tamkang University is one of the
seven alliance schools of the European Un-
ion Center (EUTW) in Taiwan. Its ESG
counseling team has professional teachers
and experienced professional consultants.
Through cooperation with the Pingzhen and
Dayuan Industrial Park Service Centers, the

university provides services to the manu-
facturers in these two industrial parks for
sustainable business transformation and up-
grading.

. The Department of Water Resources and

Environmental Engineering collaborates
with the Ministry of Environmental on vari-
ous projects, including “Integration of Sul-
fidized nano zerovalent iron and PMS for
remediation of TCE contaminated ground-
water,” “The development of aerobic bio-
degradation techniques for dichloroethene
in groundwater - the investigation of bio-
degradation pathways of chloroethenes,”
“Nano Iron/Activated Carbon Flow-
Electrode Capacitive Deionization (FCDI)
System for Remediation of Arsenic-Rich
Groundwater,” and “Application of Hybrid
Intercalation/Capacitive Deionization Sys-
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tem for Removal of Ammonia-Nitrogen and
Nitrate-Nitrogen in Groundwater,” among
others. These projects assist the government
in addressing groundwater pollution issues
through related research.

4. The university collaborated with local jun-

ior high and elementary schools in Tamsui
to promote campus decarbonization poli-
cies. Under the “An AC for Each Class-
room ” policy, providing energy-saving
strategies and recommendations, such as
transforming the security guard room at
Wenhua Elementary School into a green

energy education facility.

5.The university participated in the Earth Day

event organized by the Education Bureau,
New Taipei City on April 22, promoting the
“Zero Carbon Emission” initiative through




poster exhibitions at the New Taipei City
Environmental Education Center.

TKU Action —Provide assistance

to low-carbon innovation

The TKU Champion Incubation Center
provides regularly counseling for startups that
apply low-carbon economy or technology,
assists resident businesses in applying for
government projects, provides information on
loans and startup funds, and develops envi-
ronmental software development projects. The
incubation center also offers courses to help
startups with fundraising and marketing, and
facilitates collaboration between startups and
our university's faculty in academia-industry
partnerships.
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The university's Office of Research and
Development oversees 10 research centers
and a publishing center, responsible for uni-
versity-wide industry-academia collaboration,
patent applications and maintenance, technol-
ogy transfer, and startup incubation.

In fostering and supporting startups relat-
ed to the low-carbon economy or technology,
our university's efforts include:

1. Collaborating with the resident company
Hua Jing Environmental Protection Tech-
nology Co., Ltd., we jointly assist industrial
park companies in applying for the
“Diagnosis & Guidance of Upgrading,
Transformation, Smartification, and Low
Carbon Transition” and the “Smartification
and Low Carbon Case Subsidy” projects
from the Ministry of Economic Affairs, In-
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dustrial Bureau. With the carbon footprint
verification and decarbonization technology
of Hua Jing Environmental Protection
Technology Co., Ltd., we help industrial
park businesses transition to low-carbon
operations.

2. The teachers of the water resources and en-
vironmental engineering department of our
school have a total of 5 patents in the field
of “waste incineration and fly ash recy-
cling” and cooperate with environmental
protection startups to transfer technology to
assist the development of low-carbon econ-
omy and technology start-ups.

3. The Research and Development Office as-
sists the emerging green energy company
KILOWATT Co., Ltd. in acquiring the nec-
essary advisory resources, while facilitating
the effective matching and integration of
green energy-related resources.

4.In August 2023, our university obtained the
qualification as a counseling unit for the
Industrial Decarbonization Guidance Pro-
ject by Industrial Bureau, Ministry of Eco-
nomic Affairs. The Research and Develop-
ment Office has arranged a team of special-
ized faculty members to counsel several
companies within Pingzhen, Dayuan, Hsin-
chu, and Guishan industrial areas, assisting
them in their low-carbon transition applica-
tions.
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