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University  : Universitas Muhammadiyah Semarang 
Country  : Semarang, Central Java, Indonesia 
Web Address : https://greenmetric.unimus.ac.id/    
 
[2] Energy and Climate Change (EC) 
 
[2.1] Energy Efficient Appliances Usage (EC.1) 
 

              
 

LED BULB, LED T18, LED T8: Use of LED lighting and lamps with light detection (Universitas 
Muhammdiyah Semarang, Indonesia) 

 

                 
  

Solar Panel Street Lighting (Universitas Muhammdiyah Semarang, Indonesia) 
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Ac Inverter (Universitas Muhammdiyah Semarang, Indonesia) 

 
Description: 

Universitas Muhammadiyah Semarang (UNIMUS) has continued its energy-efficiency enhancement 
initiatives throughout the campus area by optimizing the use of environmentally friendly and low-consumption 
electrical equipment. The university has completed a total replacement of conventional lighting with energy-
saving LED lamps (LED Bulb, LED T18, and LED T8), covering 18,752 units, which represents 100% transition to 
LED-based illumination systems across classrooms, laboratories, offices, and outdoor areas. 

In addition, UNIMUS has gradually implemented inverter-type air conditioners to further reduce 
electricity consumption. Currently, 274 out of 1,184 units (23%) use inverter technology. The university also 
promotes the use of renewable energy through the installation of solar-powered street lighting (PJU Solar 
Panels), with 25 of 78 points (33%) already operating on solar energy. 

Based on these implementations, the average percentage of energy-efficient equipment use on campus 
has reached approximately 52%, placing UNIMUS in the “>50–75%” category under the UI GreenMetric 
indicator EC.1. This progress reflects the university’s commitment to energy conservation and its alignment with 
the Sustainable Development Goals (SDG 7 – Affordable and Clean Energy and SDG 13 – Climate Action). 
Through the integration of LED lighting, inverter cooling systems, and solar infrastructure, UNIMUS actively 
contributes to reducing carbon emissions and promoting a sustainable campus environment. 
 

Appliance Total Number 
Total number energy 
Efficient appliances 

Percentage 

LED Lamp 18.752 18.752 100% 

Ac Inverter 1184 274 23% 

PJU Solar Pabel 78 25 33% 

  Average Percentage 52% 
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[2] Energy and Climate Change (EC) 
 
[2.3] Smart Building Implementation (EC.2) 
 

B1 B2 S1 S2 S3 S4 E1 E2 A1 A2 I1 I2 I3 I4 L1 L2 L3 L4

1 Rektorat Building

Universitas 

Muhammadiyah 

Semarang, Central 

Java, Indonesia

v v v v v v v v v v v v

2 At-Taqwa Mosque v v v v v v v v v

3
Unimus Medical 

Center
v v v v v v v v v

4
Health Laboratory 

Building
v v v v v v v v v v v v

5
Nurse Research 

Center Building
v v v v v v v v v v v v

6
Joint Lecture 

Building 1
v v v v v v v v v v v v

7
joint Lecture 

Building 2
v v v v v v v v v v v v v

8
Joint Lecture 

Building 3
v v v v v v v v v v v v v v

9 Murtipose Building v v v v v v

10

Experimental 

Animal Laboratory 

Building

v v v v v v v v v

11
Man's Dormintory 

Building
v v v v v v v v v v

12
Women's 

Dormitory Building
v v v v v v v v v v

13
Unimus Mart 

Building
v v v v v v v v v v

14

Community Work 

Training Center 

Building (BLKK)

v v v v v v v v v v

15 Hospital Building v v v v v v v v v v v v v v v v

water
Indoor 

environment
lighting

Jumlah Total

energy
No. Name Place

automat

ion
safety

 
 
 
Smart building implementation 

𝑡𝑜𝑡𝑎𝑙 𝑠𝑚𝑎𝑟𝑡 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑎𝑟𝑒𝑎

𝑡𝑜𝑡𝑎𝑙 𝑏𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝑎𝑟𝑒𝑎
× 100% 

 
*Total Building Area: 105.442 m2 

79.448  𝑚2

105.442 𝑚2
× 100% = 𝟕𝟓. 𝟑𝟓% 
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Universitas Muhammadiyah Semarang (UNIMUS) has integrated the concept of smart building into 
several key facilities that meet at least five intelligent features, including room automation, safety systems 
(CCTV), energy management, water waste management, and indoor environmental control. As of 2025, 
UNIMUS has implemented smart building technology in multiple core buildings such as Joint Lecture 1, Joint 
Lecture 2, Joint Lecture 3 and Hospital Building UNIMUS. 

The total area of these buildings is approximately 79.448 m², which represents 78.28% of the total 
campus building area (105.442 m²). This percentage places UNIMUS in the “>50–75%” category (Score 4) 
according to the UI GreenMetric criteria for Smart Building Implementation. 
These buildings are equipped with various smart systems, including: 

• Automated lighting using LED with motion and illumination sensors. 
• Air conditioning management systems with timer and inverter-based operation. 
• CCTV, digital access control, and safety monitoring integrated through a centralized network.. 
• Solar-powered outdoor lighting and efficient electrical distribution systems. 

Through these initiatives, UNIMUS continues to strengthen energy efficiency, campus security, and sustainable 
building operations, aligning its development with Sustainable Development Goals (SDG 7 – Affordable and 
Clean Energy) and SDG 13 – Climate Action. 
 
List of Smart Buildings Implemented at UNIMUS: 
1. Joint Lecture 1,  
2. Joint Lecture 2,  
3. Lecture 3,  
4. Hospital Building UNIMUS 

 

Joint Lecture 1 Joint Lecture 2 

 

 
 

 

 

Joint Lecture 3 Hospital Building UNIMUS 
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[2] Energy and Climate Change (EC) 
 
[2.5] Renewable Energy Sources in Campus 
 
 

  
Biodiesel-Ready Diesel Power Generator Unit 

(Universitas Muhammadiyah Semarang, 
Indonesia) 

Biodiesel-Ready Diesel Power Generator Unit (Universitas 
Muhammadiyah Semarang, Indonesia) 

 
 

PJU Solal Panel ( Universitas Muhammadiyah 
Semarang ) 

PJU Solal Panel ( Universitas Muhammadiyah Semarang ) 
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Solar Panel BLK  
 

Universitas Muhammadiyah Semarang (UNIMUS) has developed several renewable energy initiatives 
to enhance sustainability and energy independence within the campus area. The university utilizes three main 
renewable energy sources: biodiesel, solar power, and clean biomass (briquette stoves). These systems form 
part of UNIMUS’s long-term strategy to transition toward green energy and reduce greenhouse gas emissions. 
1.​ Biodiesel Power Generation 

UNIMUS operates two biodiesel-ready generator systems (CAT and MG Diesel Power) located in strategic 
facilities such as the Integrated Health Laboratory (Labkes), Unimus Medical Center (UMC), and the Data 
Center. Based on operational data, assuming an average 30 running hours per month, the generators 
produce approximately 45,840 kWh/month.​
The transition from conventional diesel to biodiesel (B20–B30) significantly reduces fossil fuel 
dependency and supports the national renewable energy policy. 

2.​ Solar Power Systems 
UNIMUS operates two types of solar installations: 

●​ Solar-Powered Street Lighting (PJU Solar Panel): 25 units × 200 Wp = 5 kWp, producing roughly 675 

kWh/month (assuming 4.5 peak sun hours/day). 

●​ Rooftop Solar at Vocational Training Center (BLK): 2 kWp system generating 270 kWh/month.​
The combined solar production equals 945 kWh/month, equivalent to ~1% of total monthly electricity 

consumption. 

3.​ As part of the Clean Biomass Program, UNIMUS has introduced biomass briquette stoves in campus 
canteens. The briquettes, made from agricultural residues such as coconut shells and rice husks, are used 
for daily cooking. This initiative serves as a pilot project to reduce LPG consumption and promote 
renewable biomass energy utilization. The estimated energy contribution will be monitored during the 
next reporting period and included in subsequent GreenMetric evaluations. 

Future initiatives include the integration of hybrid solar–diesel systems for laboratories and parking areas, 
along with the expansion of solar photovoltaic panels in new academic buildings. These actions reflect 
UNIMUS’s continuous progress toward sustainable energy practices and are directly aligned with Sustainable 
Development Goals (SDG 7 – Affordable and Clean Energy) and SDG 13 – Climate Action. 
 

No. 
Renewable Energy 

Source 
Production 

(kWh/month) 
Application / Location Remarks 

1 Biodiesel (B20–B30) 45,840 
Diesel generators at Labkes, UMC, 
and Data Center 

Operational 2 × 200 kVA units, 30 
hours/month 

 



 

No. 
Renewable Energy 

Source 
Production 

(kWh/month) 
Application / Location Remarks 

2 Solar Power (PJU) 180 Street lighting Main Campus Area 25 units × 200 Wp 

3 
Solar Power – Rooftop 
BLK 

270 Vocational Training Center (BLK) 2 kWp rooftop array 

3 
Clean Biomass (Briquette 
Stove) 

 (pilot stage) Campus canteen Under evaluation 

 
Total Renewable Energy 
Production 

46,290 kWh/month   

 

 𝑅𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 𝑅𝑎𝑡𝑖𝑜 =  46.290
383.430  𝑥 100% =  12. 07%
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[2] Energy and Climate Change (EC) 
 
[2.6] Electricity Usage per Year (in Kilowatt hour) 
 

 

Total Annual Kwh Usage of PLN 

 
Example of Electricity Usage (kWh) Unimus 

 
Universitas Muhammadiyah Semarang (UNIMUS) continuously monitors and records electricity consumption 
as part of its energy efficiency and carbon emission reduction initiatives. Based on the 2025 annual data, 
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electricity usage from the State Electricity Company (PLN) shows a dynamic pattern aligned with academic and 
operational activities across the campus. 
The average monthly electricity consumption is 383,430 kWh, with the highest usage recorded during 
August–September (approximately 415,000–425,000 kWh) due to the New Student Admission (PMB) period 
and increased building utilization. The lowest consumption occurred in December (around 348,921 kWh), 
coinciding with semester breaks and reduced campus activity. 
In addition to PLN-supplied electricity, UNIMUS also operates biodiesel generators, consuming an average of 
46,020 kWh per month, which serve as backup power for critical facilities such as laboratories, network 
systems, and university health centers. 
The estimated total annual electricity usage in 2025 is as follows: 

●​ PLN Electricity: ± 4,300,000 kWh per year 
●​ Biodiesel Generator: ± 552,000 kWh per year 

To reduce dependence on conventional electricity, UNIMUS has implemented several efficiency measures, 
including: 

●​ Replacement of conventional lighting with energy-efficient LED systems across campus. 
●​ Implementation of automated air conditioning and lighting controls using motion sensors. 
●​ Optimization of load management and laboratory scheduling to minimize peak demand. 
●​ Promotion of awareness through the “UNIMUS Green Campus” energy-saving campaign. 

These initiatives aim to achieve a 5–10% annual reduction in PLN electricity consumption and gradually 
increase the contribution of renewable energy sources in line with the “UNIMUS Green Energy Transition 
2030” roadmap. 
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[2] Energy and Climate Change (EC) 
 
[2.8] ratio of renewable energy production divided by total energy usage per year (EC.5) 
 

  
Bio Diesel Caterpilar Unimus Bio Diesel MG Unimus 

  
Solar Power (PJU) Solar Power (PJU) 

 

 

Solar Power – Rooftop BLK  
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Description: 
Universitas Muhammadiyah Semarang (UNIMUS) actively promotes the transition toward renewable and 
low-emission energy sources to reduce its dependency on fossil fuels. As of 2025, three major renewable 
energy systems are in operation across the campus: biodiesel power generation, solar-powered street lighting 
(PJU), and rooftop solar panels installed at the Vocational Training Center (BLK). 

1.​ Biodiesel Power Generation – Two biodiesel-ready generator units (CAT & MG Diesel Power) serve 
critical facilities such as the Integrated Health Laboratory (Labkes), Unimus Medical Center (UMC), and 
the Data Center. With an average operation of 30 hours per month, these systems produce 
approximately 45,840 kWh/month, replacing conventional diesel with cleaner biodiesel (B20–B30). 

2.​ Solar-Powered Street Lighting (PJU) – A network of 25 solar streetlight units (each 200 Wp) generates 
an estimated 675 kWh/month, supplying renewable electricity for outdoor lighting across main 
campus areas. 

3.​ Rooftop Solar Installation (BLK) – A 2 kWp rooftop photovoltaic system installed at the Vocational 
Training Center produces roughly 270 kWh/month for local facility use. 

The total renewable energy production amounts to 46,785 kWh/month, equivalent to 561,420 kWh/year.​
When compared to the university’s total electricity consumption of 383,430 kWh/month (≈ 4,601,160 
kWh/year), the ratio of renewable energy production is calculated as: 
 

No  Renewable Energy Production (in kWh) 
1 Biodiesel 45,840 
2 Solar panel 180 
3 Solar Power Rooftop BLK 270 
 Total 46.290 

 

 𝑅𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 𝑅𝑎𝑡𝑖𝑜 =  46.290
383.430  𝑥 100% =  12. 07%
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[2] Energy and Climate Change (EC) 
 
[2.9] Elements of Green Building Implementation as Reflected in All Buildings (EC.6) 

Large windows allow for ample natural daylight, minimizing the use of artificial lighting during 
daytime hours (Universitas Muhammadiyah Semarang, Indonesia) 

   

   
The presence of natural ventilation systems promotes healthy air circulation and thermal comfort 

while reducing reliance on mechanical air conditioning (Universitas Muhammadiyah Semarang, 
Indonesia) 
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Water Efficiency The on-site Wastewater Treatment Installation (IPAL) 

 



 

    
 

 
 

 



 

 
 

Electrical distribution panels and sub-metering systems are installed in several buildings to 
monitor and control energy usage efficiently 

  
 
The photographs above illustrate the implementation of four Green Building elements within the UNIMUS 
campus facilities: 

1.​ Indoor Environmental Quality The presence of natural ventilation systems promotes healthy air 
circulation and thermal comfort while reducing reliance on mechanical air conditioning. This approach 
enhances occupant well-being and supports energy conservation. 

 



 

2.​ Energy Efficiency Large windows allow for ample natural daylight, minimizing the use of artificial 
lighting during daytime hours. This design strategy decreases electricity consumption and improves 
visual comfort within classrooms and laboratories. 

3.​ Water Efficiency The On-site Wastewater Treatment Installation (IPAL) processes and reuses 
greywater for irrigation and sanitary flushing. This system demonstrates UNIMUS’s commitment to 
responsible water management and conservation. 

4.​ Energy Management Electrical distribution panels and sub-metering systems are installed in several 
buildings to monitor and control energy usage efficiently. These systems support energy audits and 
ensure continuous improvement in campus energy performance. 

These elements collectively reflect a strong application of the Green Building Index (GBI) framework, 
integrating principles of efficiency, health, and sustainability across the campus. The combination of 
ventilation, daylighting, water recycling, and energy monitoring demonstrates UNIMUS’s tangible actions 
toward sustainable campus management, aligned with SDG 7 (Affordable and Clean Energy), SDG 11 
(Sustainable Cities and Communities), and SDG 13 (Climate Action). 
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[2] Energy and Climate Change (EC) 
 
[2.10] Greenhouse gas emission reduction program (EC.7) 
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1.​ Charge parking (RS Unimus) 2.​ Renewable energy (UNIMUS, 

Indonesia) 

 
 

 



 

 
 

 
 

3.​ Ride Share (Universitas Muhammadiyah Semarang) 

 

 



 

Description: 
Universitas Muhammadiyah Semarang (UNIMUS) implements a systematic approach to reduce greenhouse 
gas emissions, focusing on energy transition and operational efficiency across all three scopes. The university 
employs biodiesel-powered generators to substitute fossil-based fuels (Scope 1), installs solar-powered 
lighting systems and LED-based energy-saving fixtures to reduce dependency on PLN electricity (Scope 2), and 
operates a comprehensive wastewater treatment (IPAL) and waste segregation program to minimize indirect 
emissions (Scope 3). 
These programs are designed to minimize the university’s carbon footprint through renewable energy 
utilization, improved energy efficiency, and sustainable waste management practices. The initiatives are 
aligned with SDG 7 (Affordable and Clean Energy), SDG 11 (Sustainable Cities and Communities), and SDG 13 
(Climate Action), contributing to UNIMUS’s vision of a low-carbon, environmentally responsible campus. 
 
Mapping of UNIMUS Activities to Greenhouse Gas Emission Scopes 

Scope Emission Data 
UNIMUS Activities / Evidence 
(from document) 

Description & Impact 

Scope 1 
Stationary 
combustion 

Use of biodiesel generator (Bio 
Solar B20–B30) 

Reduces CO₂ emissions from on-site power 
generation by replacing fossil diesel with biodiesel 
fuel. 

 
Mobile 
combustion 

Limited vehicle usage and 
controlled university transport 
fleet 

Minimizes direct fuel combustion emissions 
within campus operations. 

 
Process 
emissions 

Proper ventilation and fume hood 
systems in laboratories 

Prevents direct gas or chemical vapor release 
from lab activities. 

Scope 2  
Purchased 
electricity 

Solar-powered Street lighting (PJU) 
and efficient lighting systems 

Reduces dependency on electricity from PLN, 
which primarily sources energy from fossil fuels. 

  
Energy conservation programs and 
LED retrofitting 

Decreases campus-wide electricity consumption 
and lowers indirect emissions. 

Scope 3  Waste 
Waste management and 
wastewater treatment (IPAL) 

Reduces methane and CO₂ emissions from waste 
decomposition and water pollution. 

 
Purchased 
water 

Water efficiency through reuse 
and recycling systems 

Reduces energy required for municipal water 
treatment and delivery. 

 Commuting 
Campus area layout supporting 
pedestrian access 

Lowers emissions generated from commuting by 
vehicles inside campus. 
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[2] Energy and Climate Change (EC) 
 
[2.11] Please Provide The Total Carbon Footprint (CO2 emission in the last 12 months, in metric tons) 
 

 
CO2 (electricity)​ 

 ​  = 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑖𝑡𝑦 𝑢𝑠𝑎𝑔𝑒 𝑝𝑒𝑟 𝑦𝑒𝑎𝑟 (𝑘𝑊ℎ)
1000 ×0, 84

  =  4.300.000 𝑘𝑊ℎ
1000 ×0, 84

=  3.612,00 metric tons 
 
CO2 (bus)​  

= 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠ℎ𝑢𝑡𝑡𝑙𝑒 𝑏𝑢𝑠 𝑖𝑛 𝑦𝑜𝑢𝑟 𝑢𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 × 𝑡𝑜𝑡𝑎𝑙 𝑡𝑟𝑖𝑝𝑠 𝑓𝑜𝑟 𝑠ℎ𝑢𝑡𝑡𝑙𝑒 𝑏𝑢𝑠 𝑠𝑒𝑟𝑣𝑖𝑐𝑒 𝑒𝑎𝑐ℎ 𝑑𝑎𝑦 ×𝑎𝑝𝑝𝑟𝑜𝑥𝑖𝑚𝑎𝑡𝑒 𝑡𝑟𝑎𝑣𝑒𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝑒𝑎𝑐ℎ 𝑑𝑎𝑦 𝑖𝑛𝑠𝑖𝑑𝑒
100

​  

​  = 1 ×9 × 1.966 × 240
100 ×0, 01

= 0.42 metric tons 
 
CO2 (cars) 

​  = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑎𝑟𝑠 𝑒𝑛𝑡𝑒𝑟𝑖𝑛𝑔 𝑦𝑜𝑢𝑟 𝑢𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 × 2 × 𝑎𝑝𝑝𝑟𝑜𝑥𝑖𝑚𝑎𝑡𝑒 𝑡𝑟𝑎𝑣𝑒𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝑒𝑎𝑐ℎ 𝑑𝑎𝑦 𝑖𝑛𝑠𝑖𝑑𝑒 𝑐𝑎𝑚𝑝𝑢𝑠 𝑜𝑛𝑙𝑦 𝐾𝑀( ) ×240
100 ×0, 02

  = 526 × 2 × 1.966  ×240
100 ×0, 02

= 49.64 metric tons 
 
CO2 (motorcycle) 

= 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑜𝑡𝑜𝑟𝑐𝑦𝑐𝑙𝑒 𝑒𝑛𝑡𝑒𝑟𝑖𝑛𝑔 𝑦𝑜𝑢𝑟 𝑢𝑛𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 × 2 × 𝑎𝑝𝑝𝑟𝑜𝑥𝑖𝑚𝑎𝑡𝑒 𝑡𝑟𝑎𝑣𝑒𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑣𝑒ℎ𝑖𝑐𝑙𝑒 𝑒𝑎𝑐ℎ 𝑑𝑎𝑦 𝑖𝑛𝑠𝑖𝑑𝑒 𝑐𝑎𝑚𝑝𝑢𝑠 𝑜𝑛𝑙𝑦 𝐾𝑀( ) ×240
100 ×0, 01

​  

  = 5077 × 2 ×1.966 × 240
100 ×0, 01

= 479.11 metric tons 
 
CO2 (total)​ ​  

= 3,612 +  + 0.42 + 49.64 + 479.11 
= 4,141.17 metric tons 

 
Carbon footprint = 4,141.17 metric tons 

 
Total Carbon Footprint (UI GreenMetric) 
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[2] Energy and Climate Change (EC) 
 
[2.13] Number of innovative program(s) in energy and climate change (EC.9) 
 

 

   
 

    
Renewable Energy System : Solar panel rooftop, biodiesel generator, smart microgrid. 

    
Water & Waste Energy Recovery (Waste-to-energy project) 
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Climate Resilience Program (Green open space expansion) 

 

 
Education or Community-based Innovation 

 
Description:  



 

Universitas Muhammadiyah Semarang (UNIMUS) has initiated several innovative programs to enhance energy 
efficiency and mitigate the impact of climate change. These programs reflect a comprehensive approach to 
sustainability through the integration of renewable energy systems, efficient energy management, and 
environmental resilience initiatives. 

1.​ Renewable Energy System​
UNIMUS operates solar-powered systems, including rooftop solar panels and solar-powered street 
lighting (PJU), to supply renewable electricity for campus operations. The university also implements 
biodiesel generators (Bio Solar B20–B30) as an alternative to fossil-based fuels, reducing direct carbon 
emissions from campus energy use. 

2.​ Energy Efficiency and Management Innovation​
The implementation of IoT-based energy monitoring and automation systems optimizes lighting, air 
conditioning, and other electrical devices to minimize energy waste. Additionally, the campus lighting 
has been upgraded to LED technology to ensure long-term efficiency and reduced electricity 
consumption. 

3.​ Water and Waste Energy Recovery​
The university operates an IPAL wastewater treatment system, where treated greywater is reused for 
irrigation and cleaning purposes. This reduces the energy required for municipal water processing 
while supporting sustainable resource management. 

4.​ Climate Resilience and Green Campus Program​
UNIMUS continuously expands green open spaces and vegetation coverage across campus to enhance 
carbon absorption and reduce heat island effects. These initiatives contribute to local climate 
adaptation and promote biodiversity within the university environment. 

5.​ Education and Community-Based Innovation​
The university conducts awareness campaigns and community training on renewable energy and 
climate action, aligning academic learning with environmental practice. 

 
 
Link Evidence Program 
 

https://drive.google.com/drive/folders/1tUR6N47ZPhNEc5Xeuw_m8f2vMcoA7OED?usp=sharing
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[2] Energy and Climate Change (EC) 
[2.14] Impactful university program(s) on climate change (EC.10) 
 
Supporting evidence must include the training materials and a list of participants 

No Programs 

Scope 
(international 

/ regional / 
national / 
local / etc) 

Total 
Participants 

Photo URL Short Description 

1 UI GreenMetric 
Online Course on 
Sustainability 2021 
(September 2021 – 
January 2022) 

International 100 Students 

 

URL 
https://www.atlan
tis-press.com/proc
eedings/lewis-eas-
24/126014400 

Countries along the equator receive a relatively 
high level of solar radiation, which is crucial for 
solar power plants. In this context, Indonesia is 
well-suited for the implementation of solar 
power plants. The amount of power generated 
by a solar power plant is directly related to the 
intensity of solar radiation that reaches the solar 
panels. To maximize electricity production, it is 
essential to design the optimal tilt angle for the 
solar panel units to be installed on the roof of 
Rusunawa Putra. This study explores the impact 
of the solar panel installation’s tilt design on the 
power output of a building within a campus 

https://greenmetric.unimus.ac.id/


 
setting. The research method involves testing a 
combination of tilt angles—20°, 30°, and 40°—to 
determine the most efficient energy production. 
Daily sunlight data is simulated using PvSyst 
software. The findings indicate that the most 
efficient energy production occurs when the 
solar panels are tilted at a 20° angle relative to 
the horizontal roof plane. Additionally, 
connecting more modules in series increases the 
total voltage, while connecting more modules in 
parallel enhances the total current. 

2 Southeast Asia’s 
Extreme 
Precipitation 
Response to Solar 
Radiation 
Management with 
GLENS Simulations 
 

Publication ...  https://www.mdpi
.com/2073-4433/1
6/6/725 

This study evaluates the impacts of Solar 
Radiation Management (SRM) on 
precipitation-related climate extremes in 
Southeast Asia. Using simulations from the 
Geoengineering Large Ensemble (GLENS), we 
assess spatial anomalies and differences in 
extreme precipitation indices—number of wet 
days (RR1), very heavy precipitation days 
(R20mm), maximum 5-day precipitation 
(Rx5day), consecutive dry days (CDD), and 
consecutive wet days (CWD)—relative to 
historical (1980–2009) and Representative 
Concentration Pathway 8.5 (RCP8.5) baselines. 
The results reveal that SRM induces highly 
heterogeneous precipitation responses across 
the region. While SRM increases rainfall 
frequency in parts of Indonesia, it reduces the 
number of wet days and lengthens dry spells 
over Vietnam, Thailand, and the Philippines. 
Spatial variations are also observed in changes to 
heavy precipitation days and multi-day rainfall 
events, with potential implications for flood and 



 
drought risks. These findings highlight the 
complex trade-offs in hydrological responses 
under SRM deployment, with important 
considerations for agriculture, water resource 
management, and climate adaptation strategies 
in Southeast Asia. 

3 Hydro-climatic 
extremes in 
Southeast Asia 
under SRM 

Publication  

 
 

 

https://www.degr
ees.ngo/our-work/
projects/indonesia
/ 

Prof. Kuswanto and his team are researching the 
potential impacts of SRM on the climate in 
Southeast Asia. The project builds on the 
pioneering SRM research conducted by the team 
since 2018 on extreme temperature and 
precipitation over Indonesia. Their goal is now to 
understand how SRM could influence rainfall and 
temperature extremes as well as floods and 
droughts in the river basins of Bengawan Solo in 
Indonesia, Kelantan in Malaysia, and Vu Gia-Thu 
Bon in Vietnam. The project is hosted at the 
Institut Teknologi Sepuluh Nopember in 
Surabaya, Indonesia, and features collaborations 
with researchers from Universiti Sains Malaysia 
and Nong Lam University in Vietnam. 

4 K-Nearest Neighbor 
(KNN) Method for 
Weather Data 
Prediction 

Publication  

 

https://jurnalnew.
unimus.ac.id/inde
x.php/jodi/article/
view/214 

The weather tends to change frequently every 
day, so weather forecasts are made to be used as 
an early warning if sudden weather changes 
occur. By forecasting the weather, losses can be 
minimized and people are alert to carry out 
outdoor activities. From this problem, the 
K-Nearest Neighbor (KNN) method was applied. 
This method is expected to provide accurate and 
efficient information to obtain weather 
predictions for existing conditions. The data used 
is secondary data. After conducting research on 
training data (old data) amounting to 80% and 



 
test data (new data) amounting to 20%. The 
accuracy results from the testing data 
predictions are 75% with a value of k = 8. 

5 PERBANDINGAN 
METODE NAÏVE 
BAYES, KNN, 
DECISION TREE 
PADA LAPORAN 
WATER LEVEL 
JAKARTA 

Publication  

 

https://amikjtc.co
m/jurnal/index.ph
p/jurnal/article/vi
ew/175 

The purpose of this study is to compare the 
Naïve Bayes, K-Nearest Neighbor (KNN), and 
Decision Tree methods. The dataset used in this 
research consists of water level reports in Jakarta 
obtained from data.go.id. The evaluation 
includes measuring the confusion matrix, 
precision, recall, accuracy, and F-measure, as 
well as calculating the root mean square error 
(RMSE) for each method. Based on the results, 
the Decision Tree method achieved the highest 
accuracy of 96.56%, indicating that the Decision 
Tree classification method performs better than 
Naïve Bayes and KNN. 

 

Description:  

The listed programs and publications highlight various sustainability and climate-related research initiatives. The UI GreenMetric Online Course on Sustainability 2021 

involved 100 international students exploring optimal solar panel tilt designs to enhance energy efficiency in tropical regions like Indonesia. The study Southeast 

Asia’s Extreme Precipitation Response to Solar Radiation Management (SRM) analyzed GLENS simulations, revealing diverse precipitation impacts across Southeast 

Asia, with increased rainfall in Indonesia but longer dry periods in Vietnam, Thailand, and the Philippines. Similarly, Hydro-climatic Extremes in Southeast Asia under 

SRM examined SRM’s influence on temperature, rainfall, and flood patterns in river basins across Indonesia, Malaysia, and Vietnam through a regional research 

collaboration. The publication K-Nearest Neighbor (KNN) Method for Weather Data Prediction applied the KNN algorithm for weather forecasting, achieving 75% 

prediction accuracy, while Comparison of Naïve Bayes, KNN, and Decision Tree Methods on Jakarta Water Level Reports found that the Decision Tree method achieved 

the highest accuracy (96.56%) for classifying water level data, indicating its superiority for environmental prediction tasks. 



 

Evidence 
UI GreenMetric Questionnaire 

 
University​ ​ :​ Universitas Muhammadiyah Semarang 
Country​ ​ :​ Semarang, Central Java, Indonesia 
Web Address​ :​ https://greenmetric.unimus.ac.id/  
 
[2] Energy and Climate Change (EC) 
 
[2.15] Planning, implementation, monitoring and/or evaluation of all programs related to Energy and 
Climate Change through the utilization of Information and Communication Technology (ICT) (EC.11) 
 

Stage Activities/Programs ICT Utilization Evidence Timeline 
Responsible 

Team/Departme
nt 

Planning 
Assess potential for 

solar panel 
installations 

PVSyst mapping, 
renewable energy 

simulation 
software, GLENS 

software for climate 
change simulation, 
GELNS software for 

climate change 
simulation 

Feasibility studies, 
site assessment 

reports 
2022-2024 

Unit Proyek 
Pengembangan 

Universitas 

Implementa
tion 

Automated Lighting, 
AC Management, and 
Centralized Security  

Project 
management 

lighting, AC, and 
CCTV  

Installation logs, 
energy generation 

data 
2022-now 

Unit Proyek 
Pengembangan 

Universitas 

Monitoring 

IoT and Smart 
Monitoring, Electrical 

Sub-metering, and 
Consumption Logging 

Renewable energy 
and efficiency 

monitoring systems 

Energy production 
reports, 

performance 
analytics 

On going 
Unit Proyek 

Pengembangan 
Universitas 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Renewable energy simulation software PVSyst and installation of renewable energy 

 

https://greenmetric.unimus.ac.id/


 

 
 
 
Description: 
 
These systems form part of UNIMUS’s long-term strategy to transition toward green energy and reduce 
greenhouse gas emissions. 
1.​ Biodiesel Power Generation 

UNIMUS operates two biodiesel-ready generator systems (CAT and MG Diesel Power) located in strategic 
facilities such as the Integrated Health Laboratory (Labkes), Unimus Medical Center (UMC), and the Data 
Center. Based on operational data, assuming an average 30 running hours per month, the generators 
produce approximately 45,840 kWh/month. The transition from conventional diesel to biodiesel 
(B20–B30) significantly reduces fossil fuel dependency and supports the national renewable energy policy. 

2.​ Solar Power Systems UNIMUS operates two types of solar installations: 
•​ Solar-Powered Street Lighting (PJU Solar Panel): 25 units × 200 Wp = 5 kWp, producing roughly 675 

kWh/month (assuming 4.5 peak sun hours/day). 
•​ Rooftop Solar at Vocational Training Center (BLK): 2 kWp system generating 270 kWh/month. The 

combined solar production equals 945 kWh/month, equivalent to ~1% of total monthly electricity 
consumption. 

3.​ As part of the Clean Biomass Program, UNIMUS has introduced biomass briquette stoves in campus 
canteens. The briquettes, made from agricultural residues such as coconut shells and rice husks, are used 
for daily cooking. This initiative serves as a pilot project to reduce LPG consumption and promote 
renewable biomass energy utilization.  

 
Here are the details of ICT utilization across these programs: 
1.​ Planning with Simulation and Data Analysis 

ICT is used in the planning and research phases to model scenarios and predict outcomes related to 
climate and energy. 
Renewable Energy Simulation: Researchers at UNIMUS use PvSyst software to simulate daily sunlight 
data. This is done to design and determine the optimal tilt angle for solar panels to maximize energy 
production at the Rusunawa Putra (men's dormitory). 
Climate Modeling: Research at the university uses GLENS Simulations (Geoengineering Large Ensemble) 
to evaluate the impact of Solar Radiation Management (SRM). 

 
Simulation Daily Precipitation with GLENS 

 



 

 
Simulation with GELNS 

 
2.​ Implementation on Smart Building and Automation 

ICT is at the core of the Smart Building concept implementation at UNIMUS, which covers 78.28% of the 
total campus building area. This system actively manages energy consumption through: 

Building Automation Systems: Automated Lighting: LED lights are equipped with motion sensors and 
illumination sensors, as well as light detection, to minimize energy waste. 
AC Management: Air conditioning systems are managed with timers and inverter-based operations. 
Centralized Security: CCTV and digital access control are integrated through a centralized network for 
security and monitoring. 
 

3.​ Monitoring and Evaluation: IoT and Sub-metering 
UNIMUS uses ICT extensively to monitor and evaluate the effectiveness of its energy efficiency programs. 

 

Electrical Sub Metering PLN and other sources from solar cell 

IoT and Smart Monitoring: The university has implemented an "IoT-based energy monitoring and automation 
system". This innovative program is specifically implemented in the FKG-FKM and UMC buildings as "IoT / 
Smart Energy Monitoring". 

Electrical Sub-metering: Electrical distribution panels and sub-metering systems are installed in 10 main 
campus buildings. This ICT system is crucial for monitoring and controlling energy usage efficiently. Providing 
the necessary data to support energy audits. The ICT system can monitoring energy from PLN and energy from 
other sources like solar panels. 

Consumption Logging: UNIMUS continuously monitors and records electricity consumption, with data 
visualized in monthly consumption graphs. 

 



 

 

 
 

Consumption Logging kWh and Emision 

 



 

Evidence 
UI GreenMetric Questionnaire 

 
University​ ​ :​ Universitas Muhammadiyah Semarang 
Country​ ​ :​ Semarang, Central Java, Indonesia 
Web Address​ :​ https://greenmetric.unimus.ac.id/  
 
[2] Energy and Climate Change (EC) 
 
[2.16] Impact of Energy and Climate Change programs in supporting the Sustainable Development Goals 
(SDGs) 
 

  
Solar Power Systems 

 
Description: 

The university has undertaken a wide range of energy and climate-related programs that contribute 

significantly to the achievement of the 17 Sustainable Development Goals (SDGs). These initiatives 

demonstrate a strong commitment to reducing carbon emissions, enhancing energy efficiency, and fostering 

climate resilience. These efforts directly support 17 SDG’s contribute direct and indirectly, including: 

SDG 1: No Poverty (Indirect Impact) -- UNIMUS's EC programs indirectly support SDG 1 through initiatives 
focused on skills development. The university operates a Vocational Training Center (BLK), which is itself 
powered by a rooftop solar panel system. By providing vocational training, the university equips individuals 
with practical, in-demand skills, which is a fundamental pathway to securing employment and alleviating 
poverty. 
 
SDG 2: Zero Hunger (Indirect Impact) -- A connection to SDG 2 can be seen in the university's Clean Biomass 
Program. UNIMUS has introduced biomass briquette stoves for use in campus canteens. These briquettes are 
notable for being "made from agricultural residues such as coconut shells and rice husks". This initiative 
supports a more sustainable food system (canteen operations) by creating clean energy from agricultural 
waste products, promoting a circular economy within the food-energy nexus. 
 

https://greenmetric.unimus.ac.id/


 

SDG 3: Good Health and Well-being -- The Green Building initiatives directly foster a healthier campus 
environment for students and staff. A key element is the focus on Indoor Environmental Quality, which is 
enhanced through natural ventilation systems designed to promote healthy air circulation and improve 
thermal comfort. In key buildings, this is further supported by the installation of "Carbon Dioxide Monitoring 
and Control" systems. 
 
SDG 4: Quality Education -- The EC programs are integrated into the university's core educational mission. The 
campus itself functions as a living laboratory for sustainable practices. UNIMUS actively conducts community 
training and awareness campaigns focused on renewable energy and climate action. This practical application 
is backed by academic research, with faculty and students publishing studies on topics such as Solar Radiation 
Management (SRM). 
 
SDG 6: Clean Water and Sanitation -- Water conservation is a key part of the university's Green Building and 
GHG Reduction programs. UNIMUS operates an on-site Wastewater Treatment Installation (IPAL). This facility 
processes and reuses greywater for non-potable uses such as irrigation, which simultaneously conserves water 
and contributes to the university's Scope 3 emissions reduction strategy. 
 
SDG 7: Affordable and Clean Energy -- This goal is central to UNIMUS's EC programs. The university actively 
supports this goal by generating 12.07% of its energy from on-campus renewable sources. This production is 
achieved through two biodiesel generators (B20-B30) that produce approximately 45,840 kWh/month and 
solar power systems, including 25 solar-powered street lights(PJU) and a rooftop installation on the Vocational 
Training Center (BLK). This is complemented by a strong focus on energy efficiency, with an average of 52% of 
campus appliances being energy-efficient. Key achievements include a 100% transition to 18,752 LED lamps 
and the gradual adoption of inverter-based AC units. 
 
SDG 8: Decent Work and Economic Growth (Indirect Impact) -- The EC programs directly contribute to SDG 8 
by fostering "green jobs" and supporting an efficient, modern economy. The implementation, management, 
and maintenance of advanced infrastructure Smart Building coverage, Green Building elements, solar panel 
installations, and biodiesel generators —create a clear demand for a skilled workforce in engineering, 
technology, and energy management. The Vocational Training Center (BLK) further supports this by developing 
a competent workforce 
 
SDG 9: Industry, Innovation, and Infrastructure -- The EC programs are built on a foundation of technological 
innovation. The university has developed smart infrastructure, including IoT-based energy monitoring systems, 
automated lighting and AC controls, and the development of a smart microgrid. This commitment to 
innovation extends to research and development, where faculty use PvSyst software to simulate and optimize 
solar panel designs and GLENS simulations to model climate change impacts. 
 
SDG 10: Reduced Inequalities (Indirect Impact) -- UNIMUS's campus management initiatives support SDG 10 
by helping reduce inequalities in accessibility and mobility. The provision of on-campus transportation, such as 
the "Ride Share" electric golf carts, and ensuring the campus is connected to public transport, like the "Trans 
Semarang Feeder F2B", helps ensure that all campus facilities are accessible to every member of the 
community, including those with potential mobility limitations. 
 
SDG 11: Sustainable Cities and Communities -- UNIMUS contributes to this goal by creating a sustainable 
"micro-city" environment on its campus. A major component is the Smart Building implementation. This is 
supported by Green Building elements integrated into all facilities, such as the use of large windows to 
maximize natural daylight and building designs that promote natural ventilation to reduce reliance on air 
conditioning. Sustainable transport is also promoted through a campus layout that supports pedestrian access 
and the use of electric golf carts for mobility. 
 
 



 

SDG 12: Responsible Consumption and Production -- The university actively promotes sustainable 
consumption and production patterns. This is demonstrated through its sustainable procurement policies, 
such as the campus-wide replacement of conventional bulbs with LEDs and the prioritization of 
energy-efficient inverter AC units. Furthermore, the institutional switch to cleaner fuels, specifically B20-B30 
biodiesel for its generators, represents a significant move toward more sustainable energy consumption. 
 
SDG 13: Climate Action This is the primary objective of the EC initiatives. UNIMUS addresses this goal by first 
calculating its total carbon footprint, which amounts to 4,141.17 metric tons. The university then implements 
systematic reduction programs across all three emission scopes. Scope 1 emissions are reduced by substituting 
conventional diesel with cleaner biodiesel in its generators. Scope 2 emissions are tackled by reducing 
dependence on purchased electricity through on-site solar power generation and campus-wide efficiency 
measures like the LED retrofitting. Furthermore, UNIMUS enhances climate resilience by expanding green 
open spaces to increase carbon absorption and mitigate the urban heat island effect. 
 
SDG 14: Life Below Water (Indirect Impact) -- The EC programs have a direct and positive impact on SDG 14. 
The university operates an on-site Wastewater Treatment Installation (IPAL). This system processes wastewater 
on campus and allows for the reuse of greywater. By treating wastewater before it is discharged, UNIMUS 
significantly reduces the volume of pollutants entering local rivers, thereby preventing land-based pollution 
from reaching and harming marine ecosystems. 
 
SDG 15: Life on Land (Indirect Impact) -- The EC programs are highly relevant to SDG 15. One of the 
university's key innovative initiatives is the "Climate Resilience and Green Campus Program". This program is 
explicitly focused on the continuous expansion of "green open spaces and vegetation coverage" across the 
campus. This action directly contributes to enhancing carbon absorption, mitigating urban heat island effects, 
and promoting biodiversity within the campus environment. 
 
SDG 16: Peace, Justice, and Strong Institutions (Indirect Impact) -- The entire EC reporting effort is a 
testament to SDG 16. By participating in the UI GreenMetric Questionnaire and committing to transparent 
data reporting, UNIMUS demonstrates its role as an effective, accountable, and strong institution. Systemic 
actions like "monitoring and recording electricity consumption", calculating the "Total Carbon Footprint", and 
implementing "IoT-based energy monitoring" and "sub-metering systems" are all clear evidence of robust 
institutional governance and integrity. 
 
SDG 17: Partnerships for the Goals -- UNIMUS actively pursues SDG 17 by forging multi-sectoral and 
international partnerships to achieve its sustainability goals. The university is engaged in a "Collaboration in 
Green Energy" with Gading Kencana SDN Berhad, a private sector company from Malaysia. Its researchers also 
collaborate internationally on projects, such as a study on Solar Radiation Management (SRM) involving 
partners from Institut Teknologi Sepuluh Nopember, Universiti Sains Malaysia, and Nong Lam University in 
Vietnam.  
 
 


