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Introduction

Abstract: In this case, the rapid development of gas station construction is a
significant threat to life and global growth, with greenhouse gas (GHG)
emissions functioning as one of the main catalysts. Indonesia is urged to
immediately embrace green concepts in the progress of building
construction efforts, including gas station buildings. This is the mission of
the Sustainable Development Goals 2030, which states that by 2030, new
building concepts will be 100%. Researchers conducted a study to answer
questions about the problem, namely the BREEAM-based green concept
with the nZEB method. Based on this research, the green building concept
will experience an increase in cost ranging from 4.66% to 22.56% with
BREEAM assessment compared to conventional design. Implementing
BREEAM using the nZEB method reduced cost from 3.03% to 10.72%. The
results of this research revealed ten factors that influence the cost
performance of the BREEAM-based Green Building Gas Station Building
project with nZEB, namely: reduction of energy use and carbon emissions,
indoor air quality, waterproof performance, monitoring water use, heating
for each comfort space, energy-efficient transport systems, transport
assessment and travel planning, water leak detection, water-saving
equipment, and sustainable transport measures. This research also found the
implementation of BREEAM using the nZEB method.

Keywords: BREAAM Assessment; CraveZERO; Gas Station; Green
Building; nZEB

emissions. Greenhouses function as one of the main
catalysts (Barri et al., 2024). As a result, Indonesia is

Gas stations are increasingly needed for the rapid
growth of vehicles in urban areas as the number of cars
increases (Allahabady et al., 2022; Lestari et al., 2023).
The need for gas stations will also increase (Alchamdani,
2019; Li et al., 2021). This condition places gas stations as
an opportunity for new business. Gas stations are
sensitive facilities that contain flammable substances,
causing pollution consequences at gas stations and their
surroundings (Husin, Priyawan, et al., 2023). In this case,
the rapid development of gas station construction is a
significant threat to life and global growth due to gas
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moderately experiencing a transition to a green
economy that emphasizes low-carbon development that
is inclusive and equitable to maintain economic growth.
To facilitate this transition, Indonesia has pledged to
reduce emissions by 29% by 2030 under business-as-
usual circumstances, which could increase to 41%
through  collaboration with the international
community. The government has started a series of
strategic actions in various vital sectors to address
climate change, including Forestry and Other Land Uses
(FOLU), energy, agriculture, waste management, and

Charis, A., Amin, M., & Suroso, A. (2025). Development of Green Building Concept in Building Gas Station Based on BREEAM With Nzeb Method
For Increasing Cost Performance. Jurnal Penelitian Pendidikan IPA, 11(8), 246-253. https:/ /doi.org/10.29303 /jppipa.v11i8.10751


https://doi.org/10.29303/jppipa.v11i8.10751
https://doi.org/10.29303/jppipa.v11i8.10751

Jurnal Penelitian Pendidikan IPA (JPPIPA)

Industrial Process and Product Uses (IPPU). Currently,
the initiative's primary focus is the government in the
forestry and land use domain, especially in Forestry and
Other Land Uses (FOLU) and the energy sector (Husin,
Prawina, et al., 2023; Imron et al., 2021).

Indonesia is positioned as the 164th country among
180 countries in the Environmental Performance Index
(EPI) for 2024, reaching a performance score of 28.20
from 77.90. EPl is a valuable tool that compares, analyses
and explains various environmental impact categories.
Therefore, Indonesia is urged to immediately embrace
the Green concept in progress building construction
efforts, including office space. Sector development
Architecture, Engineering, and Construction (AEC)
often come under scrutiny due to adverse
environmental effects, such as pollution and energy
waste (Azhar et al., 2024; Imron et al., 2021; Sukmawati
et al., 2024).

World Emissions Clock (WEC) is a project
developed by the World Data Lab in partnership with
Vienna University and the International Institute for
Applied Systems Analysis (IIASA). It has launched
capable state-of-the-art digital instruments that analyse
global greenhouse gas emissions in real-time in great
detail. This tool can also display overall CO; emissions
worldwide and provide details of emission sources for
each country, including countries that are the main
contributors to CO; emissions (Imron et al., 2021).

The International Energy Agency states that
increasing energy efficiency in buildings, industrial
operations, and transportation systems has the potential
to reduce about a third of worldwide energy
consumption by 2050, which helps mitigate greenhouse
gas emissions on a global scale (Kurniawan et al., 2023).
In energy and energy efficiency, renewables are
generally associated with sustainable energy policies
and are the main focus of the sustainable energy
hierarchy. Integrating green building concepts into
architectural structures is a significant step toward
increasing energy efficiency (Ardiansyah et al., 2023).

This research aims to analyse the integration of
sustainable development practices to increase energy
efficiency in gas station buildings. This analysis will
consider several important factors, including Energy
Efficiency and Conservation (EEC), Water
Conservation (WAC), and Material Resource and
Cycle (MRC), all of which are important for ensuring
that gas stations meet the requirements for green
building certification. During the September 25, 2015
Summit, UN member states officially ratified 17
Sustainable Development Goals (SDGs) to tackle social,
economic, and environmental challenges cohesively
until 2030 (Golubtsov et al., 2024; Iswidyantara et al.,
2023).
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Hence, within the scope of this study, the utilisation
of the CRAVEzero (Cost Reduction and Market
Acceleration for Viable Nearly) approach is essential for
achieving a Green Building with enhanced cost
efficiency in Gas Station constructions. CRAVEzero
serves as a strategy aimed at minimizing/maximizing
expenses related to green building construction, thereby
enhancing cost-effectiveness (Magrini et al., 2022).

Method

During the research process, a careful examination
of the research methodology, including the materials,
tools, and steps taken, is necessary. This includes the
entire research process from inception to data
presentation, including the challenges faced and
appropriate solutions (Sutikno et al., 2022).

The research  process requires research
development starting from its initiation, which leads to
developing a hypothesis that aims to address the
statement problems by implementing scientific research
(Husin, Prawina, et al., 2023). This process uses stages or
sequences adapted to the research framework as a flow
diagram. The flow diagram is designed based on the
research formulation and objectives set for achievement,
considering the project feasibility assessment. The
initiation of this research involves formulating the
problem derived from the problem statement to identify
research topics supported by a library inquiry (Husin &
Priyawan, 2023).

Library investigations involve exploring and
reviewing journals' international or national issues
related to the research topic. This check aims to ascertain
whether there are research gaps and whether the current
research replicates previous studies (Rantauni et al.,
2022; Takundwa et al., 2017). To obtain Green Building
Implementation in nZEB (Nearly Zero Energy Building),
based gas station buildings to create a research
structuring instrument in the form of variables
formulated as questions. Collected data was then
subjected to analysis to obtain initial findings. Next,
efforts were conducted to consider and research reviews
based on this preliminary data for conclusions (Husin et
al., 2022). This research begins by identifying the
problem in the housing locality to determine the
problem and shape it in harmony with the research
subjects, thereby turning them into supporting data to
help the objectives case (Zhang et al., 2022). After this,
efforts are made to collect information aimed at voting
tools that will be used to establish hypotheses and
determine the focus of the research (Yuliatti et al., 2022).
Then secondary information is obtained consisting of
information on the construction cost estimate of
development projects, operational and maintenance
costs, information on materials or building materials
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used, green Building regulations, and other data thatcan  of cost method integration with nZEB (Nearly Zero
be used as a reference in analysing the implementation = Energy Building) (Wu et al., 2022).
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RESEARCH METHOD
1. GREEN BUILDING
LITERATUR 2. VARIABLE IDENTIVICATION
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Figure 2. Research Implementation of BREEAM and nZEB concept on building gas station

Result and Discussion 3.0 software. Next, the interview will be carried out to
deepen understanding. Through this software, the

Data examination will involve using Structural primary factors and the applicable subfactors
Equation Modeling (SEM) via SMART PLS (Partial etal.)  influencing cost-effectiveness are the focal points of this
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research. SMART PLS is a simulation tool currently
popular in some scientific research to analyse data
(Singh et al., 2024).

Data Processing

The first step in data analysis is through SEM-PLS
(Structural Equation Modeling — Partial Least Squares),
which involves collecting data from distributed
questionnaires to respondents (Nguyen et al., 2024).
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In each dependent variable (variable Y) and
independent variable (variable X), the parameters used
serve as a reference point in evaluating each variable.
This investigation's dependent variable (variable Y) is
Cost Performance. Meanwhile, the independent variable
(Variable X) includes the Station Construction Project
Public Fuel Filling (X1), Green Building Concept (X2),
and the Methods used is nZEB (Nearly Zero Energy
Building) (X3).

Based on the analysis carried out on 211 factors, it
was found that ten factors have the most significant
influence in determining whether a green building can
be made to get certification from the Building Research

Table 1. Outer Loading T Statistics Analysis Results

. . o "
s E ar "o [ oan i i a a

Figure 3. SEM t-value and part coefficient diagram resu

A GREI
BUILD?;G\_ \
el

Its

Method

Estabilism  Environmental = Assessment
(BREEAM) where the most influential factors are listed
in order of the biggest. Where the most influential factor
is energy-saving measures, this can be described.

T-Statistic

Sub Factor original sample value Mean (p<0.05) R Square
Reduction of energy use and carbon emissions 0.978 0.978 167.067 0.990
Indoor air quality 0.975 0.975 129.414 '
Acoustic performance 0.973 0.973 155.118

Water monitoring 0.966 0.966 115.370

Thermal comfort 0.965 0.964 103.974
Energy-efficient transportation system 9.962 0.962 132.783

Transport assessment and travel plan 0.962 0.961 139.580

Water leak detection 0.961 0.961 144.230

Water efficient equipment 0.960 0.960 120.220

Sustainable transport measures 0.959 0.960 134.568
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Case Study

In this discussion, researchers will describe the
process of implementing green construction at the gas
station using the nZEB framework (Nearly Zero Energy
Building). Data and information from research results
are organised into several subsections (Jalilzadehazhari
et al., 2021). The data analysis segment of the project
describes the data project as a case study, providing
detailed insight into the job description, volume work,
unit price, and material specifications. Previously,
researchers did green building assessments using
BREEAM (Building Research Establishment
Environmental Assessment Method), and then, from the
assessment results, they received a rating predicate
according to their respective classifications. Researchers
will then carry out the results of the cost estimation to
reduce costs by using nZEB (nearly zero energy
building) for performance optimisation costs and,
according to literature from previous research,
potentially revealing the difference in cost efficiency is
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more than equal to 3% (Karolina et al., 2021). The green
building concept will experience an increase in cost
ranging from 4.66% to 22.56% with BREEAM assessment
compared to conventional design.

BREEAM Assessments

From the results, the based assessment is then
implemented into additional work items to achieve the
green building predicate from implementation results.
There will be additional costs, which we often call green
costs.

Table 2. BREEAM Rating Benchmarks.

BREEAM Rating % Score
Outstanding >85%
Excellent >70%
Very Good >55%
Good >45%
Pass >30%
Unclassified >30%

Table 3. Green Building Achievement Target Assessments with BREEAM

ITEM

Green Building Criteria With BREEAM Parameters

Unclassified Pass Good Very Good  Excellent Outstanding
Standard Criteria <30 % >30 % >45 % >55 % =70 % >85 %
Target Achievement 28.19 % 35.51 % 53.01 % 64.26 % 70.01 % 87.58 %
Total Credits Score 152 Credits
Target Achievement Credits Score 37 Credits 63 Credits 83 Credits 96 Credits 108 Credits 121 Credits

Table 4. Fulfillment of Building Requirements towards Green Building

Green Building Development Plan Unclassified Pass Good Very Good Excellent Outstanding
Air ventilation - - - N N N
Soundproofing to the entire room v v N N N N
Solar Photo Voltaic - - - N N N
Shelters public EV charging - y ~ - - N
Public transport stops - - N N N N
Retention tanks N N N . N N
Integrated waste disposal sites - v - - ~
Bioreaction WWTP \ N - N N

Table 5. Fulfillment of Building Requirements towards
Green Building

. Additional/ Green Cost Total Cost
BREAAM Rating (IDR) (IDR)
Unclassified - 14,960,928,000
Pass 674,215,000  15,138,456,000
Good 1,048,721,000  15,512,962,000
Very Good 2,365,216,000  16,829,457.000
Excellent 2,826,363,000  17,290,604,000
Outstanding 3,263,431,000 17,727,672,000

Modelling With CraveZERO - Cost Reduction and Market
Acceleration for Viable nZEB

We are modeling with CraveZERO—Cost
Reduction and Market Acceleration for Viable Nearly
Zero Energy Building (nZEB). The main goal is to

identify and eliminate additional nZEB costs associated
with processes, technology, and building operations, as
well as promote innovative business models and cost-
effectiveness by considering all stakeholders in a
building's life cycle.

The CRAVEzero project's results have been
summarised on a pinboard, which can be considered the
project's backbone. This enables a design approach and
constructs for new nZEBs to be modified based on the
tools and solutions developed. A brief overview of the
pinboard's main features is necessary to understand
better a prototypical implementation carried out by the
project partners.

Upon completion of an evaluation utilising the
BREEAM Parameters, the subsequent phase entails the

development of a visual depiction for every element
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encompassed in the assessment through the utilisation
of CRAVEzero Revenue to optimise the allocation of
resources towards environmentally friendly
expenditures and enhancements in the realm of
sustainable construction. The endeavour of formulating
these depictions is undertaken by in-house researchers
who have meticulously gathered information about the
development of the filling station project at the public
burning gas station. The creation of such representations
is predicated upon analysing data acquired and
scrutinised during prior evaluations.
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Figure. 4. CRAVEzero approach for cost reduction in the
nZEB life cycle

Figure. 5. CRAVEzero web tools

The implementation of BREEAM using the nZEB
method resulted in a PASS rating predicate getting cost
efficiency, namely 10.74%, for a good rating predicate
7.31%, for a very good rating predicate 3.60%, for an
excellent rating predicate 3.09%, and the outstanding
rating predicate 3.03% of the additional initial costs due
to green building adjustments to the building gas
station.

Table 6. Recapitulations of nZEB Implementation

BREAAM Rating Green Cost  Cost Reduction nZEB
Unclassified - -
Pass 4.66 % 3.88%
Good 7.25 % 5.78%
Very Good 16.34% 13.19%
Excellent 19.54% 13.19%
Outstanding 22.56% 21.88%

August 2025, Volume 11, Issue 8, 246-253
Conclusion

The results of this research showed that there were
ten factors. The most influential are Reduction of energy
use and carbon emissions (reduction energy use and
carbon emissions), Indoor air quality (indoor air
quality), Acoustic performance (soundproof
performance), Water monitoring (monitoring water
use), Thermal comfort (heating for the comfort of each
room), Energy efficient transportation systems (energy-
efficient transportation systems), Transport assessment
and travel plan (transportation assessment and travel
plans), Water leak detection (water leak detection),
Water efficient equipment (water saving equipment)
and Sustainable transport measures (sustainable
transport measures). Implementing nZEB (Nearly Zero
Energy Building) in a new green building by
constructing a public fuel filling station (SPBU) has
proven effective in improving cost performance. The
implementation of BREEAM with nZEB (Nearly Zero
Energy Building) can provide green cost efficiency in
filling station buildings General Fuel (SPBU), namely for
the pass rating predicate from the initial green cost
amounting to IDR 674,215,000,- to IDR 601,797,842,- a
cost efficiency of 10.47 %, on an excellent rating predicate
from an initial green cost of IDR 1,048,721,000, to IDR
972,085,367,- a cost efficiency of 7.31%, for the rating
predicate very good from the initial green cost of IDR
2,365,216,000,- to IDR 2,280,143,417, cost efficiency of
3.60% for the excellent rating predicate of green costs
with an initial IDR 2,826,363,000,- to IDR 2,739,005,409,-
there is cost efficiency amounting to 3.09%, and for the
outstanding rating predicate from the initial green cost
of IDR 3,263,431,000,- to IDR 3,164,472,603,- there is a
cost efficiency of 3.03%.
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