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4.2 Energy Saving and Carbon Reduction Actions

Greenhouse Gas Emissions O Statistics of MCUT’s greenhouse gas emissions

MCUT conducted its first greenhouse gas inventory in 2010 and established this as the base year. In 2023

2022, MCUT resumed its greenhouse gas inventory and conducted both the inventory and verification Year o - )
in September 2023. The greenhouse gas inventory for 2023 was finalized and verified in 2024 and Emission equivalent (tCO,e/year) = Ratio

is disclosed in this report. MCUT's greenhouse gas emissions reached 10,441.620 tC02e in 2010 and
9,475.313 tC02e in 2023, respectively. The verification work, a crucial step in ensuring the accuracy Scope 1Direct emissions 879.8930 9.29 %
of our data, was conducted by a third-party company called TOV SUD. Their findings indicated that
the carbon emissions of MCUT in 2023 were reduced by 8.99% compared to those in the base year.
QOver the past twelve years, MCUT has consistently installed digital electricity meters, set up solar
power generation facilities, comprehensively replaced original lamps with LED lights and substituted
air-conditioning units with variable frequency units, and established an “Energy Monitoring System.” MCUT'’s greenhouse gas emissia 9,059.755 95.61%
An intelligent information transmission system has been implemented to monitor and manage the
university's energy consumption at all times. MCUT continues to implement its Greenhouse Gas In-
ventory work to evaluate the effectiveness of its C02 reduction strategy, enhance energy-consum-
ing equipment and facilities, and minimize CO2 emissions. In 2023, due to improvements in MCUT's
research capabilities, the laboratory facilities were continuously upgraded, leading to an increase in
the university's power consumption. The primary sources of MCUT's greenhouse gases are indirect

energy emissions. Looking ahead, MCUT plans to regularly conduct greenhouse gas inventory as-
sessments and work towards achieving Net Zero emissions. Greenhouse gas emissions per capita (tC0,e/person) 1.88

Scope 2 Indirect emissions 8,179.8620 86.33 %

Scope 3 Other indirect emission 415.7376 4.39%

Total greenhouse gas emissions 9,475.313 100 %

Note 1: Four types of greenhouse gases were emitted, including carbon dioxide (CO,), methane (CH,), nitrous oxide (N,0), and hydrofluoro-
carbons (HFCs); there were no emissions of perfluorocarbons (PFCs), sulfur hexafluoride (SF,), and nitrogen trifluoride (NF,).

Note 2: Relevant data from 2024 were disclosed during MCUT's greenhouse gas inventory in 2023. Since MCUT's annual greenhouse gas
inventory is verified in September of the following year, the greenhouse gas inventory process for MCUT in 2024 is as follows: in-
ternal verification will be conducted in September 2025; external verification will take place in October 2024; and the certificate
will be obtained in December 2025.

Note 3: The number of teachers and students used to calculate carbon emission intensity per capita was the sum of the number of
students in the academic year 2023 (4,383 students) and the number of faculty and staff (excluding part-time teachers, totaling
644), amounting to a total of 5,027.
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« In 2024, the overall power consumption increased by 0.4% compared to 2023. The energy usage index (EUI) per unit of floor area reached 92.15 kWh/m? on average, up by 0.41 kWh/m compared with the previous year.
= Microgrid of energy storage system: Installed capacity of solar panels: 30kWp; energy storage system installation: 100kw/200kWh; charging piles of electric vehicles: 180kW*1 + 7KW*5

» Solar energy facility installation: In 2024, the solar energy facility generated a total of 454,976 kWh of electricity in the first phase, resulting in a savings of NT$ 2,346,871. The installation cost of the second phase of the
solar energy facility was approximately NT$48 million, and it is expected to be completed bythe end of 2025.

* Energy manag$ement installation cost: The cost of 85 smart electricity meters in phase 1as well as the energy platform maintenance fees reached NT$ 7.5 million, while the cost of 150 smart electricity meters in phase
2 would be NT$ 7.5 million.

« Air-conditioning replacement expenses in 2024: NT$ 1.21 million.

= In 2023, MCUT introduced energy-saving technologies and implemented an energy monitoring system in September. They strengthened management of high-energy-consuming equipment and continuously upgraded
or replaced systems like lighting, elevators, and exhaust ventilation to boost energy efficiency and lower greenhouse gas emissions on campus. They also adopted measures such as an official vehicle carpooling
system and the purchase of electric scooters. In December 2024, the university released the second edition of its energy policy, which outlines plans for energy control, conservation initiatives, and evaluation mecha-
nisms. This policy aims to promote proper energy usage concepts and behavioral awareness, implement source-level management, and reduce overall energy and resource consumption.

- Below is the data regarding carbon reduction as estimated in the energy-saving measures adopted in 2024

= In 2024, a total of 35 LED street lamps were replaced. Based on an estimated annual usage of 4,380 hours, this upgrade is expected to reduce electricity consumption by 40.9%, saving approximately 6,898 kWh of elec-
tricity and reducing greenhouse gas emissions by 3.27 metric tons of CO,e.

« In 2024, we replaced 600 panel lights. If calculated aver 2,120 hours, this is expected to reduce power consumption by 55.4% annually. Specifically, 39,432 kWh of electricity can be saved, resulting in a reduction of
18.69 tCO4e.

= In 2024, night-time energy-saving mode was implemented on 104 water dispensers. For the UW-9505AG-110V model, which consumes approximately 1.2 kWh per day for 24-hour standby heating, an 8-hour shutdown
from 10:00 PM to 6:00 AM was applied. This results in a daily energy saving of approximately 0.4 kWh per unit (1.2 x 8 / 24). Over the course of the year, the total estimated electricity savings amounted to 15,184 kWh,
equivalent to a reduction of 7.19 tCO,e.

= In 2024, a total of 96 ceiling lights on the stadium’s first floor were replaced. Based on an estimated annual usage of 780 hours, this upgrade is expected to reduce energy consumption by 54%, resulting in annual elec-
tricity saving of approximately 2,246 kWh, which is equivalent to a reduction of 1.064 tCO,e.

« In 2024, the lighting fixtures on the third-floor court of the stadium were replaced. With an estimated annual usage of 1,200 hours, this replacement is expected to reduce energy consumption by 25%, leading to annual
electricity saving of about 5,280 kWh, which corresponds to a reduction of 2.5 tC0,e.

« In 2024, the lighting fixtures on the fifth-floor court of the stadium were replaced. Based on an estimated annual usage of 900 hours, the upgrade is expected to reduce operating time by 37%, resulting in annual elec-
tricity saving of approximately 13,320 kWh, which is equivalent to a reduction of 6.313 tCO.e.

« In March 2021, in support of Taiwan's green energy policy, MCUT completed the first phase of solar panel installation across three buildings: the Machinery Hall, Innovation Building, and Teaching Building, with a total
installed capacity of 413.06 kWp. By December 2024, the system had generated a cumulative total of 1,858,158 kWh of electricity, resulting in a reduction of approximately 918.93 metric tons of carbon emissions.

« In August 2024, the campus energy storage solar microgrid system was completed, offering a solar power installation capacity of 30 kWp. From September to December, the system produced 5,743 kWh of electricity,
resulting in a reduction of approximately 2.7 metric tons of carbon emissions.

= In 2025, MCUT plans to implement the second phase of its solar panel installation project, with a planned installed capacity of 548.6 KWp.

» MCUT's energy policy has been developed with the joint participation of all faculty, students, and relevant stakeholders. It aligns with global trends in reducing greenhouse gases and government policies, aiming to
advance the transition toward Net Zero and carbon neutrality while fully implementing ESG principles and the Sustainable Development Goals (SDGS).

- Through the establishment of administrative management procedures, MCUT actively promotes Green Procurement, encourages faculty and students to engage in Green Research and Development (R&D), and inte-
grates industry resources to foster collaboration between the green industry and academia. Additionally, we organize workshops and seminars focused on energy saving, carbon reduction, and community awareness
to deeply embed the concept of Green Education within student development.

« In 2024, MCUT received a subsidy from the Energy Administration, Ministry of Economic Affairs, as a demonstration unit for the IS0 50001 Energy Management System and carbon inventory. We engaged GPTEK Technol-
ogy Co,, Ltd. to assist in establishing the necessary systems and processes. As of December 2024 MCUT has successfully obtained the audit certification.

Note: The unit of the power carbon emission factor is kilograms of CO,e per kWh. The power carbon emission factors for 2020, 2021, 2022, 2023, and 2024 were 0.502, 0.509, 0.495, 0.494, and 0.474, respectively.
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O MCUT’s energy utilization Unit.6)
2023
Type of fuel
GJ Ratio
73.8056748 0.12 %
33.1667952 0.06 %
Purchased electricity 59524.22691 99.82 %
Total energy consumption 9,475.313 100 %
Energy density per capita of teachers and students 1186218408

(GJ/number of persons)

Note 1: The source of energy conversion factors is version 6.0.4 of the Greenhouse Gas Emission Coefficient Management Table published by the Ministry of Environ-
ment. The calorific value coefficients for other energy types are also based on version 6.0.4 of the same table: gasoline — 7,800 Kcal/L; diesel — 8,400 Kcal/L;
and electricity — 860 Kcal/kWh. The conversion factor from Kcal to GJ is 0.00000418 GJ/Kcal.

Note 2: The population used to calculate per capita carbon emission intensity includes the total number of students in the 2023 academic year (4,383) plus faculty
and staff (excluding part-time teachers, totaling 644), resulting in a total of 5,027 people.

O Changes of EUI in past three years

Item Year | 2022 2023 2024
Electricity usage 10,959,360 11,958,448 11,906,036
Floor area (m?) 129,199 129,199 129,199
Energy Use Intensity (EUI) 84.83 92.55 92.15
Per capita electricity consumption 2,334.3 2,650.4 2,368.4
Percent change in per capita electricit 5.6 % 13.59 % -10.6 %

Note 1: According to sunshine duration data released by the Central Weather Administration, the sunshine duration recorded at the Taipei Observation Station in 2024

was 1,469.5 hours, representing a decrease of 10.58% compared to 2023.

Note 2: Definition of sunshine duration: The actual amount of time that sunlight is received at a location; when the heat flux density exceeds 120 watts per square

meter (W/m?), it is counted as sunshine duration for that location.
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O Solar power generation in the past three years

Electricity generated by solar photovoltaic panels | 2022 2023 2024

For campus use 134,575 147,290 137,476

Sold to the grid 302,345 336,699 318,461

Total 436,920 483,950 455937

Note 1: According to sunshine duration data released by the Central Weather Administration, the sunshine duration recorded at the Taipei Observation Station in 2024 was 1,469.5 hours, representing a decrease of 10.58% compared to 2023.
Note 2: Definition of sunshine duration: The actual amount of time that sunlight is received at a location; when the heat flux density exceeds 120 watts per square meter (W/m?), it is counted as sunshine duration for that location.

EEE W - -

i -
. 1N Emaa




-113 4 -
BUE LB B R E0H AR

a II.'I Nl B
§ i

@ B @ @OVYA B U A @ BmnuEny



i ESG B S&kAES SDGs
7K A3 RS IR

W LT 1L R SR 1 N AT 25 H 15

[F] 2% Hi BEUK EIRINZE » ¥ SDGs 7k 48 35 e LAS IR Z Ml A
ESG - win] [ 278 2050 FRIEHH 2E AR - FZEALR AL - &8
MR 2GRS RS et R - EITEEZTHREAE
HEWE > BEPrtE AR FRIC G/ & > AR ESG
AOAEFRIR AT HIELE - TETH RSO AL RO BR B e Rk > S B AL A
BRI TE) ~ BREROR ~ A5 B sa Ag AR R S L LAl BRI |

RRAER SR AE D) [ IVIBIREIEER

SHEGEEEBFLL TRERF ) HHRRIEE > ZHEALH

Bz IR PR TR E) > S Al A A TS AR Y IR B AR 2

Y ~ ) RIUGEE R o N RS TH B R BR R Y AE ) BT

18 > WA RS TEREE R R - AR I WA > RERIE S THE
ESERIGEIERIITEN ) -

KRR GLE RS =R Tl - B B
SRR R ITARR » B P A Ve B (R B B L SR S o T
By - HEEEECHT KR TS R0 AR (R R T SRR T
A CRIAIEAR: o DfERE - RRRAIE © B BIRAOAU R R
i Ve ]

FERAE & TR RIEE AR R > (8 P B ARCRE A AT KA Al 1 o

46



gbooobooboobgn

PR B W R A BIVE R B FEBUITAE ) > IR K 3% PR AR RE Y 22
BHEE > W ebEE A E BRI R R GO BRHE & IR AR - £
A U IS BRTR - 2 TR AEBR D e ARG (115 - (B8 S BRAZ B
il A B R R A LR

EE sl R ) [ BRSO

BIEZE aR B AL T BUM ¥ BUK S 38 R S T & i Bl &
RETEAE > RETRERIIKRET > fEEBRPA - Rt &
WA A 25 R ETULRIEBIRE Y] - W RERR RS FRUIETE - 2
BIBGHE ~ VRS SRR A =K EHAZ o

jae TR HUBRAT S an LS R — I HAE > & T IRERBEH
BH RHLIR - BUR#F R B A7 B PaGamO LUATE S 1EEIK » #F4T
7 ren B PN RIS ER OR P SR P B o GRER ORI SE AR L 202 ISR AE 5 BRIy
22 ARRA - SR 22 9k ek d K HO AR T R o [RIIRFE AT ~ Z R el T
HLRIGIE T - PR DO PRI RIAE B E - SR~ HHE K

47



gbooobooboobgn

PRORPE i A [N AE 7o BUK BRI AT - Bllig Ul 7 H AL R ER IR S
RE o

AR AR SO B 5 2K S R AR L XA SRR R 28 7 o 1 > A
eI E R LR L REE) TERORDT S B8 & st & ) BwitbBing)
WA R EAE B T2 K RIR TR AR E R BIE » B IEMERYER ORI S
Rk ~ TAE R REFEEEE - MRS PR E A AR TE) o

FEPERERE ) [ BREAARBD R

7y VAR EREOEA Tk B FESEE - AR
KSR AR B G R UK IR AR E)
DIkt 3% - 24 LRI RS BRIR ORI B - SR R AT DAPERDCHE BE 2
JITE] AR~ B HAMES R — RPIK SRR © "B T MREZH
TARE BB R T S P L RS /B NERER 0 E
LGRS E TR EAE o fEIL 0 B TRRBRR TR A&

AR SRR - PaRW

0 -W-0

asasEnnn  ERNNTRE ERE | i
MARARASME W-H-W- -




gboooboooboobgn
IROREFZ RO ARG TRRAE E ETSE) o
SR - Z O - MR pE S HEBER 2 &
T MK Z T FAWEES ~ B i - DU AR )T R RE
B BRI S EE R T » —EF IR IR BRI THHEK
HF HEE AR TE) > SRR ERIE TR T SRR
ZMEEL ~ R AL C HABRAIKEIRRITE ~ RS K Tik
RE1 TIR?

49





