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Abstract

This study aims to evaluate the implementation of green building concepts in the development project of the
Universitas Pendidikan Indonesia (UPI) campus building in Tasikmalaya. The research is motivated by the
urgency of adopting environmentally friendly construction practices to address issues such as climate change,
resource efficiency, and environmental sustainability. A descriptive method with an evaluative approach is
employed, using the Greenship for New Building v1.2 standard issued by the Green Building Council Indonesia
(GBCI). The evaluation covers six main categories: Appropriate Site Development, Energy Efficiency and
Conservation, Water Conservation, Material Resources and Cycle, Indoor Health and Comfort, and Building
Environmental Management. The findings reveal that the building scored 68 out of a possible 106 points, earning
a Gold rating. Improvements made include the installation of solar panels, infiltration wells, and rainwater
harvesting systems. These results demonstrate that a systematic approach to green construction can significantly
enhance building performance while offering ecological and long-term operational benefits. The campus building
is positioned to serve as a model for sustainable educational infrastructure development across Indonesia.
Keywords: Green Building, Environmental Evaluation, Greenship, Sustainable Campus, Energy Efficiency

1. INTRODUCTION

Infrastructure development, particularly the construction of campus buildings, plays an important role in supporting
higher education activities. However, the construction and operational processes of buildings often cause negative
impacts on the environment, such as increased carbon emissions, excessive energy consumption, and ecosystem
degradation. In addressing global challenges such as climate change and environmental degradation, the concept
of green building has become increasingly relevant as a sustainable development approach. Green building refers
to buildings that are designed and operated with resource efficiency principles while considering environmental,
social, and economic sustainability (Green Building Council Indonesia, 2010; Propertek.id).One approach applied
in green building is green construction, which involves managing the construction process in an environmentally
friendly manner by utilizing energy- saving technologies, sustainable building materials, and efficient waste
management systems (Sun Energy, 2025; Fandeli & Muhamad, 2020).

As an educational institution committed to sustainability, Universitas Pendidikan Indonesia (UPI) has taken
strategic steps by applying green construction principles in the development of its campus building in Tasikmalaya.
This project not only aims to meet academic space needs but also to serve as an example of the implementation of
environmentally friendly building practices in the education sector. The evaluation of green building
implementation in this project uses the Greenship for New Building v1.2 standard issued by the Green Building
Council Indonesia, which includes six main categories: land use and resources, energy efficiency and conservation,
water conservation, materials and resource cycles, indoor health and comfort, and building environmental
management (Green Building Council Indonesia, 2010; Fandeli & Muhamad, 2020).

Although the green building concept has been widely recognized, its implementation in Indonesia still faces various
challenges. These include the lack of trained experts, relatively high initial costs, and uneven distribution of
regulations and supporting policies (Propertek.id; Sun Energy, 2025). In this context, the evaluation of the
construction of the UPI Tasikmalaya Campus Building is important to measure the extent to which sustainability
principles have been implemented and what obstacles have been encountered. In addition, this study also aims to
identify aspects that are not yet optimal and provide improvement solutions that allow for enhancing building
performance toward higher green building standards.

Based on this background, this study was conducted to evaluate the implementation of the green building concept
in the construction of the UPI Tasikmalaya Campus Building. This evaluation will not only provide an overview
of the conformity of construction with Greenship standards but also offer strategic recommendations for improving
sustainability in the future. Thus, the results of this study are expected to provide a tangible contribution in
supporting sustainable campus development and serve as a model for other educational institutions in Indonesia.
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2. RESEARCH METHODS

This study employs a descriptive-evaluative approach aimed at providing a comprehensive overview of the
implementation of the green building concept in the construction of the Universitas Pendidikan Indonesia (UPI)
campus building in Tasikmalaya. The descriptive approach is used to identify the extent to which green building
principles have been applied in the construction project. Meanwhile, the evaluative approach is used to assess the
environmental performance of the building by comparing it against the assessment standards established by the
Green Building Council Indonesia (GBCI), specifically the Greenship for New Building v1.2. This evaluation
provides an objective basis for determining the level of success in applying green building principles to the
construction project under study.

The population in this research consists of all buildings included within the scope of the UPI Tasikmalaya campus
development. However, for a more focused study, this research applies purposive sampling, where only one main
building is selected as the object of evaluation. The selection of this building is based on its relevance to the six
assessment categories in Greenship for New Building v1.2, namely: Appropriate Site Development (ASD), Energy
Efficiency and Conservation (EEC), Water Conservation (WAC), Material Resources and Cycle (MRC), Indoor
Health and Comfort (IHC), and Building Environmental Management (BEM).
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Figure 1. Research Flow Diagram

3. RESULTS AND DISCUSSION

Evaluation in construction projects plays an important role in assessing time and cost performance as well as the
overall effectiveness of project implementation, thus serving as a basis for improving the quality of development.
Implementation is understood as the process of applying an idea or policy into activities that bring about positive
changes in attitudes, skills, and knowledge, which are crucial to the successful application of projects such as
building construction. A building itself, according to Law No. 28 of 2002, is the result of construction that serves
as a place for human activities, either for residential or other functional purposes.

Green building refers to a construction approach that emphasizes energy, water, and material efficiency while
considering environmental, social, and economic sustainability. The objectives of green building include creating
an environmentally friendly, resource-efficient, and cost-effective construction process. Its benefits cover
environmental aspects (emission and waste reduction), economic aspects (energy savings and increased property
value), and social aspects (comfort and health of occupants). To support its implementation, the government has
issued various regulations such as Ministry of Public Works and Housing (PUPR) Regulation No. 2 of 2015 and
No. 21 of 2021, as well as technical standards such as SNI and ASHRAE, which regulate energy conservation,
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ventilation, and the management of green open spaces as essential elements in the development of green
buildings.The evaluation instrument used in this study directly refers to Greenship New Building v1.2 from the
Green Building Council Indonesia (GBCI), which is the national assessment standard for green buildings. The
assessment was conducted through direct field observations, documentation, and technical analysis of building
elements related to the evaluation criteria. The evaluation results were then analyzed to determine the extent to
which the campus building meets the green building criteria and how it contributes to environmental sustainability.
In addition, the implementation cost of improvements was also calculated as part of the project’s efficiency and
effectiveness analysis.

Figure 2. UPI Tasikmalaya Campus Building

Based on the evaluation results using the Greenship New Building v1.2 instrument from the Green Building Council
Indonesia (GBCI), the Universitas Pendidikan Indonesia campus building in Tasikmalaya obtained a total of 68
points out of a maximum of 102 points, thereby achieving the Gold rating. The score was derived from six
assessment categories, namely Appropriate Site Development (ASD), Energy Efficiency and Conservation (EEC),
Water Conservation (WAC), Material Resources and Cycle (MRC), Indoor Health and Comfort (IHC), and
Building and Environmental Management (BEM).Several solutions successfully implemented include the
installation of solar panels, infiltration wells, CO- sensors, rainwater harvesting, and roof repainting, with a total
implementation cost of IDR 341,113,500.

This evaluation demonstrates that the implementation of the green building concept can significantly improve
building efficiency and environmental performance. This systematic approach can also serve as a model for other
educational institutions in developing sustainable campuses. For further improvement, it is recommended that the
building conduct regular energy and water audits and optimize underperforming categories through more accurate
measurement methods. The replication of eco-friendly strategies such as rainwater management, landscape
vegetation, and the use of renewable energy should also be applied to other buildings to support climate change
mitigation efforts.

3.1. Evaluation of Green Building Implementation at the UPI Campus Building

The minimum required building area is 2,500 m?. Based on the calculation results, the UPI Tasikmalaya campus
building meets the requirement with a total building area of 3,850 m?, which is greater than 2,500 m?2. The following
table presents the floor area of the UPI Tasikmalaya campus building.

Table 1. Floor Area of UPI Tasikmalaya Campus Building

Floor Area (m?)
1 770
2 770
3 770
4 770
5 770
Total 3,850

Source: Analysis Results (2025)

Based on the Regional Regulation of Tasikmalaya City regarding the Spatial Planning (RTRW) of Tasikmalaya
City for the years 2011-2031, as well as the Detailed Spatial Plan (RDTR) document applicable in the Tamansari
District, the construction site of the UPI Tasikmalaya Campus building is located within the designated zone for
education and government.This indicates that the construction site of the campus building is in accordance with the
designated land use and meets the spatial planning requirements for the provision of public facilities and higher
education services. Therefore, from a spatial planning perspective, the development of the UPI Tasikmalaya
Campus does not violate the land-use regulations established by the local government.
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The Universitas Pendidikan Indonesia (UPI) campus building in Tasikmalaya successfully obtained 68 points out
of a total of 102 points based on the Greenship New Building v1.2 assessment issued by the Green Building Council
Indonesia (GBCI). With this achievement, the building was classified at the Gold level, which demonstrates
compliance across six key assessment categories: Appropriate Site Development (ASD), Energy Efficiency and
Conservation (EEC), Water Conservation (WAC), Material Resources and Cycle (MRC), Indoor Health and
Comfort (IHC), and Building Environmental Management (BEM).

The score in each category was achieved through the implementation of various technical and managerial strategies.
These include the installation of solar panels as a renewable energy source, the use of infiltration wells and rainwater
harvesting for water conservation, and the application of CO: sensors to maintain indoor air quality. In addition,
roof repainting was carried out as part of temperature control and energy efficiency efforts.
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Figure 3. UPI Tasikmalaya Site Plan

Although the Gold rating has been achieved, there is still room for performance improvement in several categories
that have not yet reached the maximum score. Activities such as regular energy and water audits, enhancing
measurement accuracy, and strengthening environmental management practices have the potential to drive higher
point attainment. Approaches such as landscape vegetation, stormwater management, and the optimization of
renewable energy utilization can also be further developed to improve the building’s environmental performance
and ensure consistency with green building principles.

3.2. Evaluation results of green building implementation at the UPI campus building

The Appropriate Site Development (ASD) category achieved 9 out of 17 points, with the highest scores obtained
in the subcategories of landscaping on site (3 points), bicycle facilities (2 points), and community accessibility (2
points). However, there were shortcomings in the aspects of public transportation and stormwater management,
which did not receive any points. This indicates that although the use of green space and user-friendly facilities has
been implemented, transport connectivity and rainwater management remain suboptimal.Meanwhile, the Energy
Efficiency and Conservation (EEC) category only earned 12 out of 31 points, with the largest contribution coming
from the energy efficiency subcategory (10 points). This reflects the application of energy-efficient technology, but
the low scores in natural lighting and renewable energy highlight the potential for further development.

The Water Conservation (WAC) category achieved 11 out of 21 points, with maximum achievement in the
subcategories of water use reduction and water features. However, several important aspects such as water
recycling, rainwater harvesting, and landscape efficiency have not been fully utilized.On the other hand, the
Material Resources and Cycle (MRC) category obtained only 5 out of 14 points, indicating that the use of
environmentally friendly materials, recycling, and prefabrication is still limited. The highest points in this category
came from regional materials and the use of certified wood. This suggests that material procurement strategies can
still be enhanced to better support sustainable development principles.
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Table 2. Evaluation of Appropriate Site Development

Category and Criteria Evaluation Maximum Points GBCI vl.2 Maximum Points
Appropriate Site Development (ASD)

ASD P — Basic Green Area P P
ASD 1 — Site Selection 1 2
ASD 2 — Community Accessibility 2 2
ASD 3 — Public Transportation 0 2
ASD 4 — Bicycle Facility 2 2
ASD 5 — Site Landscaping 3 3
ASD 6 — Micro Climate 1 3
ASD 7 — Stormwater Management 0 3
Total ASD Category Score 9 17

In the Indoor Health and Comfort (IHC) category, a total of 7 out of 10 points was achieved, with the highest scores
obtained from chemical pollutant control, visual comfort, and thermal comfort. A score of zero in CO2 monitoring
and noise level indicates the absence of adequate air quality and acoustic monitoring systems.Meanwhile, in the
Building Environmental Management (BEM) category, 6 out of 13 points was achieved. The highest scores came
from waste management and the submission of green building data, while the absence of points in commissioning
systems and fit-out management reflects a lack of post- construction control.Overall, these findings indicate that
the implementation of green building concepts has been carried out; however, there remains room for improvement
in nearly all categories to achieve higher efficiency and sustainability.

3.3. Improvement Solutions to Enhance the Implementation of Green Building at the UPI Tasikmalaya Campus
Building

To enhance the implementation of green building at the UPI Tasikmalaya campus building, improvements can
begin with the Appropriate Site Development (ASD) category. Several aspects that did not receive points, such as
public transportation and stormwater management, can be addressed by providing better access to bus stops or
public transport routes, as well as constructing environmentally friendly drainage systems such as biopores, rain
gardens, or infiltration channels. Strengthening connectivity and managing rainwater are crucial to support the
ecological and social functions of the site, especially in response to the high rainfall intensity in the Tasikmalaya
region.

In the Energy Efficiency and Conservation (EEC) category, optimization of natural lighting and the application of
renewable energy are necessary. The building can increase window openings or add skylights to maximize natural
light, thereby reducing dependence on artificial lighting. In addition, the use of solar panels can be enhanced in
terms of both capacity and coverage area. Regular energy audits can also be conducted to identify potential savings
and to improve inefficient electrical systems.

For the Water Conservation (WAC) category, solutions can focus on the development of water reuse systems. The
building can integrate technologies such as greywater recycling to filter and reuse water from sinks or showers for
garden irrigation or toilet flushing. Furthermore, the installation of rainwater harvesting systems can help reduce
the demand for clean water while simultaneously addressing stormwater runoff. The selection of water-efficient
landscape plants can also be applied to improve the efficiency of outdoor water use.

Table 3. Cost of Implementing Improvements for the Gold Rating

Rating Improvement Solutions Cost
Gold (67 points)  Installation of 40 units of Solterra 550WP solar panels Rp 145,530,000
Rental of dB meter for 3 days to measure noise levels Rp 150,000.00
Provision of 2 roof tanks with 30 m? capacity Rp 40,000,000
Construction of 3 infiltration wells (1.1 m diameter, 4 m depth) Rp 9,000,000
Rental of lux meter for 3 days to measure indoor lighting Rp 150,000.00
Replacement of 8,981 roof tiles with red ceramic tiles Rp 115,000,000
Installation of 50 CO: sensors Rp 31,433,500
Total Cost Rp 341,263,500
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For the Material Resources and Environmental Management categories, improvements can be achieved by
increasing the use of recycled, prefabricated, and eco-friendly materials in every renovation or new construction
project. Coordination with local building material suppliers can also be strengthened to ensure the availability of
certified and sustainable materials. On the other hand, a commissioning system needs to be implemented to ensure
that all building systems operate according to the design plan, while regular user satisfaction surveys should be
conducted. This approach will strengthen operational management and create spatial comfort that fully aligns with
green building standards.

4. CONCLUSIONS

Based on the evaluation using the Greenship New Building v1.2 instrument from the Green Building Council
Indonesia (GBCI), the construction of the Universitas Pendidikan Indonesia campus building in Tasikmalaya
obtained a total of 68 points out of a maximum of 102 points, which falls under the Gold rating. The assessment
covered six categories, with the highest contributions coming from Building Environmental Management (BEM)
and Water Conservation (WAC). This achievement was supported by the implementation of various improvement
solutions such as the installation of solar panels, infiltration wells, rainwater harvesting, CO: sensors, roof
repainting, as well as measurements of light intensity and noise levels. The total cost of implementing all technical
solutions amounted to Rp 341,113,500.

The application of the green building concept has been proven to deliver positive impacts on energy efficiency,
resource management, and occupant comfort, while also serving as a model for sustainable campus development.
To further enhance performance, it is recommended to conduct regular energy and water audits, ensure more
accurate measurements with devices such as the OTTV meter and lux meter, and replicate sustainability systems
across other buildings within UPI. Such systematic evaluation demonstrates that green design and management
strategies can make tangible contributions to climate change mitigation and the improvement of the built
environment quality.
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