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ABSTRAK

Fenomena Pemanasan Global yang diakibatkan oleh efek gas rumah kaca yang
menimbulkan perlunya pengelolaan energi berkelanjutan terutama pada Industri Data
Center yang diketahui menyumbang emisi sebesar 2%, karena 35% penggunaan energi
adalah untuk pendinginan. Penelitian ini bertujuan untuk menganalisis pengaruh faktor
kebijakan pemerintah, komitmen instansi, dan keuangan terhadap biaya investasi berbasis
Value Engineering pada proyek Green Data Center, menemukan faktor dominan diantara
faktor-faktor yang dinilai, menghitung Value engineering terhadap biaya investasi Green
Data Center hingga menghitung Life Cycle Cost Analysis. Metode penelitian
menggunakan gabungan metode kuantitatif & kualitatif dengan teknik pengumpulan data
melalui Data Primer dan Data Sekunder, Data sekunder diperoleh berdasarkan informasi
proyek seperti Bill of Quantity, Spesifikasi Teknis dan laporan proyek. Data primer
diperoleh melalui penyebaran kuesioner kepada stakeholder proyek Data Center, serta
analisis regresi linier berganda untuk menguji hubungan antar variabel. Hasil penelitian
menunjukkan bahwa faktor-faktor yang dinilai berpengaruh signifikan terhadap biaya
investasi proyek ramah lingkungan. Penerapan sistem energi terbarukan melalui tahapan
Value Engineering terbukti efektif dalam mengoptimalkan biaya investasi melalui
identifikasi penggunaan sistem pendingin Liquid cooling yang hemat energi untuk Data
Center skala menengah yang menghasilkan penghematan sekitar 15,34% dan
meningkatkan Energy Use Efficiency (PUE). Sementara Life Cycle Cost Analysis
(LCCA) menunjukkan penghematan operasional jangka panjang dan pengembalian
investasi yang dianggap cepat > dari 3 tahun, maka proyek Green Data Center layak untuk
dilaksanakan. Faktor yang paling dominan adalah aspek dukungan finansial, diikuti oleh
kebijakan pemerintah dan komitmen instansi. Studi ini memperkuat pentingnya
penerapan konsep ramah lingkungan untuk mendukung efisiensi energi dalam
mendukung pengendalian perubahan iklim dan memberikan manfaat ekonomi jangka
panjang.

Kata kunci : Green Data Center, Value Engineering, Life Cycle Cost Analysis
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ABSTRACT

The Global Warming phenomenon caused by the greenhouse gas effect that raises
the need for sustainable energy management, especially in the Data Center Industry
which is known to contribute 2% of emissions, because 35% of energy use is for cooling.
This study aims to analyze the influence of government policy factors, agency
commitments, and finances on investment costs based on Value Engineering in the Green
Data Center project, find the dominant factor among the factors assessed, calculate
Value engineering on the investment costs of the Green Data Center to calculate the life
cycle Cost Analysis. The research method uses a combination of quantitative &
Qualitative methods with data collection techniques through Primary Data and
Secondary Data, Secondary data is obtained based on project information such as Bill
of Quantity, Technical Specifications and project reports. Primary data is obtained
through questionnaires to stakeholders of the Data Center project, as well as multiple
linear regression analysis to test the relationship between variables. The results of the
study indicate that the factors assessed have a significant effect on the investment costs
of environmentally friendly projects. The application of a renewable energy system
through the Value Engineering stages has proven effective in optimizing investment costs
through identifying the use of an energy-efficient Liquid cooling cooling system for
medium-scale Data Centers which results in savings of around 15.34% and increases
Energy Use Efficiency (PUE). While Life Cycle Cost Analysis (LCCA) shows long-term
operational savings and a return on investment that is considered fast > than 3 years, the
Green Data Center project is feasible to implement. The most dominant factor is the
financial support aspect, followed by government policy and agency commitment. This
study reinforces the importance of implementing environmentally friendly concepts to
support energy efficiency in supporting climate change control and providing long-term

economic benefits.

Keywords : Green Data Center, Value Engineering, Life Cycle Cost Analysis
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