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Abstract: The data center industry is anticipated to grow significantly, with a projected 28%
increase in demand by 2031. Indonesia is expected to play a major role in this expansion,
with its potential IT workload demand for data centers predicted to hit 40% of the total
regional IT workload in Southeast Asia. This study employs a descriptive-analytical
(exploratory) method, comparatively analyze of Batam and Johor as potential Data Center
location, using SWOT analysis and Scoring method with selection criteria matrix focusing on
attributes, including subsea cable access, regional demand aggregation, renewable energy,
and disaster resilience, alongside cost differences encompassing electricity, land, logistics,
labor, and more. Results indicate that Batam generally outperforms Johor as a potential data
center site, particularly considering the projected total data center market demand in Batam,
reaching 311 MW by 2032, with 122 MW from local demand and 189 MW from spillover &
returning demand from the regional market.

Keyword: Data Center Development, SWOT Analysis, IT Infrastructure, Renewable Energy,
Southeast Asia Regional Demand.

INTRODUCTION

The demand for data center businesses in Indonesia is expected to experience
significant growth potential up to the year 2030. When compared with other Southeast Asian
countries such as Thailand, Vietnam, and Malaysia, the potential demand for data center
business in Indonesia by 2030 is estimated to reach 1,600 MW. Of this total demand, only
1,083 MW can be met by local data center players in Indonesia, while the remaining
approximately 500 MW will be fulfilled from outside Indonesia (regionally). The market
demand growth from 2021 to 2030, with a CAGR of 28%, is largely driven by many of
media usage (Starosielski, 2019; Cubitt, 2016; Parikka 2015), with an IT Load capacity of
446 MW by 2030. Additionally, demand from the enterprise segment is also estimated to
grow significantly, where by 2030, the IT Load capacity could reach 395 MW.

The use of IT workload in the region is projected to grow by 16% annually and will
reach 4.6 GW by 2031, supported by the growth of internet users (projected growth from
54% in 2019 to 63% in 2026), IT transformation across various fields, growth in cloud and
content (Mosco, 2014), as well as the rate of Internet of Things (IoT) usage. The majority
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(approximately 40%) of IT workload contributions come from Indonesia as the country with
the largest population and an internet penetration rate of 74% of the total population,
followed by the Philippines, Thailand, and Vietnam.

Singapore, as a regional connectivity hub, faces supply constraints with restrictions on
new data center constructions (limited to a maximum of 60MW for the next 18 months)
following the lifting of a moratorium by the Singapore government in January 2022.
Moreover, regional demand growth is predicted to outpace supply growth, leading to
potential regional data center demand that cannot be served by Singapore's data center
players (spill-over demand) moving to Batam and Johor, considering their close proximity to
Singapore.

The majority of IT workload demand in Indonesia comes from digital native businesses
(DNBs) such as Gojek, Bukalapak, Traveloka, and social media. These DNBs generally use
cloud services provided by AWS and other Cloud Service Providers (CSPs) from China. For
social media, which mainly comes from Facebook and other digital content like YouTube,
Google Cloud is used. In the B2B segment, cloud services provision is dominated by
Microsoft and Google, which usually offer bundling with their Software as a Service (SaaS)
products and services. Thus, the need for IT Load capacity in Indonesia is projected to
primarily come from Google Cloud, AWS, Microsoft Azure, and Chinese cloud providers
(Vonderau, 2017).

IT workload demand in Indonesia is projected to grow by 17% per year, with an
estimated total IT workload demand of 1,857 MW by 2031. This demand, apart from coming
from Indonesia, also includes spill-over demand from Singapore that cannot be met by
existing data center service providers due to limited supply capacity in Singapore. Of the total
estimated IT workload demand in Indonesia by 2031 of 1,857 MW, about 601 MW (~32% of
the total IT workload demand in Indonesia) will be met by data centers owned by the CSPs
(Google, AWS, Microsoft) and OTT (Facebook) themselves, as well as data center service
providers abroad (Vonderau, 2017). Thus, about 1,256 MW (~68% of the total IT workload
demand in Indonesia) by 2031, with a growth of 33%, will be fulfilled by Multi-Tenant Data
Centers (MTDC) in Indonesia. Of this 1,256 MW, demand is divided among facility Colo,
Hyperscale, and Edge segments. The Colo segment currently contributes the largest demand,
but by 2031, the Hyperscale segment will continue to grow and support nearly 50% of the
total IT workload demand for MTDC.

As of 2022, the supply capacity of data centers in Indonesia reached 136 MW, of which
86 MW came from the Hyperscale segment owned by DCI, NTT, Telkom, and Atria. The
largest supply capacity comes from DCI, amounting to 37 MW. By 2025, it is estimated that
there will be an additional supply capacity of approximately 228 MW, mainly from BDX and
DCI. About 45 MW of this will be built in Batam by three data center service companies:
Aesler, Princeton, and GDS. Then, in the long term, there will be an additional ~613 MW
from several data center service providers, so the total supply capacity in Indonesia is
estimated to reach ~977 MW, predominantly in the Hyperscale segment. From the
comparison between the estimated supply capacity in 2025 and the demand in 2031, there
appears to be a potential unmet demand in Indonesia of approximately 892 MW.

Looking The opportunities, this study will explore Indonesia's potential to capitalize on
the projected high demand for data centers in the country, specifically in light of the regional
demand aggregation or spillover demand from Singapore following the government's lifting
of the moratorium in January 2022 (which limits new data center construction to a maximum
of 60MW over the next 18 months). It begins by discussing the criteria required for a location
to build a data center and limits its analysis by comparing Batam and Johor as the most
potential data center location candidates, considering their close proximity to Singapore.
Followed up by scoring, using matrix focusing on attributes, including subsea cable access,
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regional demand aggregation, renewable energy, and disaster resilience, alongside Cost
aspects (Crawford, 2021) encompassing electricity, land, logistics, labor, and more.

This research aims to provide references for domestic companies in search of potential
locations to leverage and maximize the value of their data center business portfolio in
Indonesia, potentially attracting leading companies or tech giants such as Google, Alibaba,
Amazon, Microsoft to compete and invest in Indonesia, making it a potential market expected
to achieve higher multiple EV/EBITDA through unlocking the value of the data center
business.

METHOD

This study adopts a comprehensive descriptive-analytical (exploratory) approach,
integrating SWOT analysis and a scoring matrix to compare Batam and Johor as potential
locations for data center establishment. The methodology centers on identifying key attributes
or criteria crucial for assessing the viability of a site as a suitable data center location. These
evaluation criteria include, but are not limited to, the availability of necessary infrastructure,
access to submarine cables, the potential for regional demand aggregation, renewable energy
sources, and resilience to disasters. Cost factors such as electricity, land, logistics, labor, and
other relevant expenses are also critically assessed. Data collection methodologies encompass
both fieldwork and extensive library research, engaging with a variety of sources like
academic literature, regulatory documents, books, theses, journal articles, and other pertinent
materials to construct a logical and systematic framework for both internal and external
company analysis (Yunus, 2016).
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The strategic planning aspect of the research reflects a systematic process where critical
cross-functional and cross-level decisions within the company are made, implemented, and
controlled. This strategic planning system addresses four foundational questions: the mission
(our direction), the strategy (our path), the action plan (our blueprint), and the performance
tracking mechanism (our control). This framework facilitates a meticulous investigation into
each relevant aspect, enabling a well-considered determination of a location's suitability in
alignment with the specific needs and goals of the company or project in question (Yunus,
2016).

The research adheres to the framework, which segments the investigation into four
principal activities : Data Collection, Determining Potential Locations, Location Selection
Criteria setting and Analysis & Conclusion (HWAIYU GENG, P.E, 2021, p. 370). Initially,
data collection is undertaken through rigorous fieldwork and a comprehensive review of
literature, aiming to amass data on potential sites for data centers. This phase employs a
diverse range of information sources to facilitate a detailed analysis that considers both
internal factors and external conditions.

The study then narrows its focus to Johor and Batam, selected as the primary locations
for comparison due to their strategic potential as data center hubs. This decision is influenced
by their geographical proximity to Singapore and the resultant spillover of service demand.
Subsequently, the evaluation process for these potential locations scrutinizes geographical,
infrastructural, and economic aspects to thoroughly assess each site's suitability for data
center development.

Finally, the research utilizes a SWOT analysis coupled with a comparative location
matrix. This dual approach enables a critical evaluation of the strengths, weaknesses,
opportunities, and threats associated with each location. Moreover, a scoring system
quantifies these evaluations, ensuring that the decision-making process is informed and
objective, the higher the score, the more suitable the location is deemed to be, serving as a
foundational basis in the decision-making process for selecting the most appropriate location.
Through this methodology, the chosen location is guaranteed to align with the organization's
internal strengths and capitalize on external opportunities, while also anticipating and
mitigating potential threats and weaknesses. This structured and strategic approach
underscores the research's commitment to selecting the most appropriate data center location.

Table 1. Matriks location comparation between batam and johor.
Komparasi Lokasi

Rating Kriteria

No Kriteria seleksi Bobot Batam Johor
1 Lokasi Geografi 5 1-5 1-5
2 Demand agregasi Regional 4 1-5 1-5
3 Ketersediaan Konektivitas 5 1-5 1-5
4 Ketersediaan Listik 5 1-5 1-5
5 Ketersediaan Energi terbarukan 3 1-5 1-5
6 Risiko Alam (Bencana) 5 1-5 1-5
7 Kemudahaan Logistik 4 1-5 1-5
8 Ketersediaan tenaga kerja 4 1-5 1-5
9 Biaya property 3 1-5 1-5
10 Biaya listrik 4 1-5 1-5
11 Biaya logistik 3 1-5 1-5
12 Biaya tenaga kerja 3 1-5 1-5
13 Biaya lain-lain 2 1-5 1-5

The chapter culminates in a strategic examination that enables a rational approach to
decision-making, reflecting minimal deviation from strategic objectives and ensuring a
comprehensive understanding of how various functional areas interconnect and contribute
towards achieving the corporate mission. This understanding is pivotal for top management
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tasked with evaluating the company's overall performance and strategic direction (Yunus,
2016).

In the determination of data center locations, the assigned weights to various selection
criteria reflect their relevance and impact on operational sustainability. Geographic location,
connectivity availability, electrical supply, and natural disaster risks receive the highest
weightings (5) due to their crucial roles in optimizing operations and minimizing risks, as
emphasized by sources like Uptime Institute (2020) and Cisco (2020). Regional demand
aggregation, logistical accessibility, labor availability, and electricity costs are each assigned
a weight of (4), highlighting their significant contributions to operational sustainability,
supported by insights from Gartner (2021), Deloitte (2021), and the Bureau of Labor
Statistics (2021). Renewable energy availability, property costs, logistics costs, and labor
costs, with weights of (3), are deemed important but offer greater management flexibility, as
noted by Renewable Energy World (2021) and CBRE (2021). Miscellaneous costs are given
the lowest weight (2), reflecting their relatively minor significance compared to other primary
factors, corroborated by CBRE (2021). This weighting analysis aims to support efficient and
effective location decision-making for data centers, integrating established industry insights.

RESULTS AND DISCUSSION

In the rapidly evolving landscape of the digital economy, the strategic positioning of
data centers plays a crucial role in regional connectivity and the global data management
ecosystem. The burgeoning demand for data center services, propelled by the digital
transformation of businesses and the proliferation of cloud computing, necessitates a careful
examination of potential hubs that can support this growth. This chapter presents an in-depth
feasibility study analyzing Batam and Johor as potential hubs to accommodate the spillover
demand for data center services from Singapore, using SWOT analysis and Matrix Scoring
Assessment.

The SWOT analysis, a cornerstone of strategic management, assesses the strengths,
weaknesses, opportunities, and threats associated with each location, providing a holistic
view that is vital for strategic planning.This analysis helps identify internal capabilities and
external environmental dynamics affecting operational sustainability. An initial SWOT
analysis, serving as a foundational tool in strategic management practices, is instrumental in
aiding organizations to map out their strategic groundwork. This systematic framework
reveals the strengths, weaknesses, opportunities, and threats surrounding an organization
from both internal and external environments. By adopting a Systems Approach, which
recognizes an organization as an entity interacting with its surrounding environment, the
SWAT analysis provides a holistic perspective crucial for strategic planning. This
understanding not only facilitates the identification of relevant internal resources and
capabilities but also clarifies the dynamics of the external environment affecting operations
and sustainability. Therefore, within the context of this thesis, the SWOT analysis will serve
as an analytical bridge to identify and evaluate the critical factors influencing the potential of
Batam and Johor as centers for accommodating the spillover data center demand from
Singapore. It starts from the premise that a thorough understanding of the strengths,
weaknesses, opportunities, and threats faced by these locations will strengthen their strategic
foundation in facing regional market dynamics.

As potential sites for developing data centers serving spillovers from Singapore, Batam,
part of the Republic of Indonesia, exhibits significant stability with proactive government
policies inviting and supporting foreign investment. Batam offers efficient access via ferry
transportation and is supported by strong connections through eight submarine cables.
Moreover, ambitious plans for the development of floating solar farms and energy storage
systems add value to Batam's commitment to innovation and sustainability, where the
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adoption of green technology and innovation in data center management is a key factor in
attracting investment. Geographically, Batam's proximity to Singapore positions it as a
strategic regional hub, enabling effective synergy and connectivity on a regional
scale.Conversely, Johor, under Malaysia's jurisdiction, displays equally important strengths.
The business environment in Johor ranks better in ease of doing business indexes compared
to Batam, combined with competitive tax and VAT incentive structures, creating a favorable
climate for investment and business growth. Johor also offers superior accessibility through
bridge connectivity, supported by four submarine cables, and its strategic proximity to
Singapore benefits business operations.

Batam and Johor each face a distinctive set of challenges and opportunities as potential
sites for data centers. Batam is hindered by significant logistical costs associated with the
procurement and shipment of equipment due to infrastructural limitations and its
geographical distance from major equipment sources, which increase both operational and
capital expenses. Additionally, the quality of life for employees in Batamentails challenges
when compared to Singapore, which offers a higher standard of living and more developed
infrastructure. On the other hand, Johor, despite its strengths, contends with both man-made
and natural risks linked to its proximity to Singapore, facing threats such as sea-level rise and
flooding. Furthermore, while Johor benefits from good access, its connectivity lags behind
Batam's, potentially impacting data center performance and reliability due to fewer and lower
quality submarine cable connections.

Despite these challenges, both regions hold promising opportunities for the
development of data centers. Batam is well-positioned to capitalize on the growing trend
towards sustainable and green energy solutions, with ongoing projects for renewable energy
placing it at the forefront of efficient and environmentally friendly data center operations. Its
strategic role as a major connectivity hub also opens up expansive prospects into the wider
Indonesian market, enabling potential integration of the national digital ecosystem into the
global network. Johor, supported by favorable Malaysian government policies, sees
significant potential in further developing its infrastructure and services. This includes
building new facilities and upgrading existing ones to enhance data center efficiency and
effectiveness. Investments aimed at improving the quality of life for its workforce could
make Johor a more attractive location for high-quality talent, bolstering its competitive edge.

Table 2. Matriks location comparation between batam and johor

STRENGHTS WEAKNESSES

JOHOR

BATAM

JOHOR BATAM

¥ Ranking yang lebih tinggi ¥ Biaya logistik yang lsbih ¥" Kedekatan geografis dengan

INTERNAL

—
<<
=
o
w
-
v
4
L

kses mudah via ferry dan

itas yang kuat
ubmarine cables

BATAM

Provek-provek energi

Posisi sebagai major
connectivity hub di
Indonesia menawarkan

peluang ekspansi ke pasar

dalam indeks kemudahan
berbisnis dengan insentif
pajak dan PPN yang
kompetitif.

Biaya kanstruksi sipil yang
lebih rendah
ketergantungan pada tenaga
kerja lokal mengurangi biaya
operasional.

OPPORTUNITIES

JOHOR
Potensi untuk

infrastruktur dan layanan
yang lebih laniut,

Dengan fasilitas dan layanan

menarik tenaga kerja,
berkualitas tinggi.

v

tinggi, terutama untuk
pengadaan dan pengiriman,
peralatan.

Potensi tantangan dalam
menarik tenag: j
internasional,

perbedaan ‘:

dan layana
dengan Singapura.

BATAM

Meskipun ada provek besar,

<

Singapura menimbulkan
risiko alam serupa, seperti
banijir atau kenaikan
permukaan laut

konektivitas kurang optimal
dengan jumlah submarine
cables yang lebih sedikit.

JOHOR

Persaingan yang meningkat
dari lokasi lain di Asia
menawarkan insentif untuk
Data Center.

1498 |Page



https://dinastipub.org/DIJEMSS Vol. 5, No. 5, June 2024

However, Batam faces potential threats from significant policy shifts that could disrupt
the business incentive landscape, highlighting the critical nature of policy stability in
attracting and retaining foreign investment. Similarly, the sustainability of renewable energy
sources remains a pressing concern amidst growing energy demands and the stringent
reliability requirements of data center operations. Johor, in its turn, deals with intense
regional competition as various Southeast Asian locales vie to attract data centers through
enticing incentives and favorable policies. These dynamics necessitate strategic planning and
proactive management to mitigate risks and leverage opportunities effectively, ensuring that
Batam and Johor can both thrive as key players in the regional data center market.

In this Matrix Scoring Analysis, we evaluate the suitability of Batam and Johor as
potential locations for data center development. The comprehensive matrix integrates well-
defined selection criteria reflecting each location's contributions to the final decision-making
process. Attributes are weighted based on their significance, with ratings derived from
observations, interviews, discussions, and analysis of relevant literature and theory. This
methodology quantifies various factors into numerical values, facilitating objective
comparisons between locations.

Batam and Johor are strategically positioned near Singapore, which is facing a supply
constraint due to a moratorium lifting that restricts new data center construction to a
maximum of 60MW for the next 18 months. As a result, there is a significant spill-over
demand for data center services from the regional hub, which both locations could potentially
absorb. Batam offers easy access via hourly ferry services, taking between 45-70 minutes,
and is already familiar to businesses headquartered in Singapore. Conversely, Johor provides
comparable benefits in terms of location and accessibility, being just a 20-minute drive from
Singapore, with a supportive infrastructure that bolsters its business operations.

Connectivity is a critical component within data centers for optimizing performance,
efficiency, and scalability. Batam shows superior connectivity to Singapore with eight
submarine cables compared to Johor's four, significantly enhancing its appeal as a major
connectivity hub in Indonesia. On electricity availability, Batam is poised to support
substantial data center operations with announced large-scale projects and sufficient power
supply from dual PLN substations. Plans to develop up to 400MW of data center capacity in
a 167-hectare digital park underscore Batam's commitment to supporting long-term energy
needs for data centers.

The focus on renewable energy is crucial as data center industry consumption,
accounting for over 1% of the world's electricity, is expected to rise to 8% by 2030. Batam is
advancing in this area with significant initiatives like the planned $2 billion Sunseap Group
project, which aims to establish a floating solar farm and the world's largest energy storage
system on Duriangkang Reservoir. This project exemplifies a shift towards large-scale solar
projects and energy storage solutions, highlighting the growing importance of renewable
energy in sustaining environmentally friendly regional growth.

In considering natural disaster risks, Batam faces potential seismic activities, requiring
earthquake-resistant construction, whereas Johor, with a lower risk of natural disasters, still
needs to account for flooding and long-term climate change impacts.

Cost analysis for land and property in Batam reveals significant variations, depending
on location and development potential, whereas Johor shows a steadier pricing structure,
potentially more attractive to long-term investors. Operational and material costs in Batam
are considerably higher due to logistics, emphasizing the need for strategic planning to
mitigate these costs.
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Table 3. Copmaration matriks location criteria between batam and johor.

Komparasi Lokasi

Rating Kriteria
Kriteria seleksi Bobot Batam Nilai Johor Nilai

2
o

1 Lokasi Geografi 5 4 20 4 20
2 Demand agregasi Regional 4 5 20 4 16
3 Ketersediaan Konektivitas 5 5 25 3 15
4 Ketersediaan Listik 5 5 25 4 20
5 Ketersediaan Energi terbarukan 3 5 15 4 12
6 Risiko Alam (Bencana) 5 3 15 4 20
7 Kemudahaan Logistik 4 3 12 4 16
8 Ketersediaan tenaga kerja 4 4 16 4 16
9 Biaya property 3 3 9 4 12
10 Biaya listrik 4 3 12 2 8
11 Biaya logistik 3 3 9 4 12
12 Biaya tenaga kerja 3 3 9 2 6
13 Biaya lain-lain 2 3 6 3 6
TOTAL 193 179

Operational and material costs highlight the logistical differences between Batam and
Johor, with Batam facing greater challenges in logistics and delivery, which directly affect
the cost of data center construction. Considering these factors, both locations offer distinct
advantages for data center development, dependent on the strategy and priorities of investors.
A holistic approach to this evaluation is essential to ensure that data center investments not
only meet current market needs but also support future growth and technological innovation.

CONCLUSION

In selecting a suitable location for the construction of a Data Center, there are several
crucial factors that need to be considered to ensure long-term success and operational
efficiency. Connectivity is a primary consideration; the chosen location must have good
access to submarine cables, which are vital for fast and reliable connectivity and minimizing
latency. Additionally, the availability and stability of resources are key considerations,
including a stable electricity supply and the potential for renewable energy use, which not
only supports sustainable operations but also potentially leverages fiscal incentives.

Another important aspect is the risk of natural disasters. Choosing a location with a low
risk of natural disasters is essential to reduce potential downtime and damage to
infrastructure. Operational costs, including land, property, and labor costs, must also be
thoroughly considered as they have a direct impact on the profitability of the Data Center.
From a regulatory perspective, a deep understanding of local and national policies and
regulations related to Data Center operations is crucial for compliance and for utilizing
government incentives. The regional market demand and potential growth should also be
analyzed to evaluate the sustainability of the investment. Furthermore, the socioeconomic
conditions and quality of life in potential areas play a role in the ability to recruit and retain
quality workforce.

Considering these factors will enable companies to maximize operational performance,
minimize risks, and ensure adaptability in the constantly changing market dynamics. Thus,
the decision on location becomes an integral strategy that supports the long-term success of
Data Center operations. In terms of criteria, Batam and Johor meet the qualifications as Data
Center locations to accommodate the spill-over demand from Singapore. A detailed analysis
using SWOT and scoring matrix methods revealed that Batam and Johor each have their
advantages and challenges in the context of data center development. This evaluation
provides a strong basis for making optimal strategic decisions for data center development.
Batam has advantages in terms of connectivity with eight submarine cables that connect it
directly to Singapore, providing high speed and reliability. Additionally, Batam shows great
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initiative in providing a stable and adequate electricity supply through major projects like
those in Nonggawali Digital Park. Ambitious projects such as floating solar farms
demonstrate Batam's commitment to using renewable energy that can support sustainable
data center operations. Batam also has the potential to capture overflow demand from
Singapore, enhancing market potential and operational sustainability. However, Batam faces
challenges such as high logistics costs due to local provider limitations and the need to import
most of the equipment from abroad. Moreover, Batam also faces earthquake risks and
extreme weather conditions that require disaster-resistant building design and construction.

On the other hand, Johor has a better business environment in the ease of doing
business index, with a competitive tax incentive structure. Johor's accessibility is also good
with a bridge connection and four submarine cables directly connecting it to Singapore. Johor
offers better quality of life with facilities and services that support employee welfare.
However, Johor faces stiff competition from other locations in Southeast Asia that are also
trying to attract investment in digital infrastructure. Additionally, electricity costs in Johor are
higher compared to Batam during peak periods.

The comprehensive advantages of Batam demonstrate it as a more advantageous
location for businesses looking to expand in the region, providing insights into critical factors
that influence strategic decisions, opportunities for domestic companies to utilize and sell this
location for strategic partnerships with global companies to achieve the unlocking of the Data
Center portfolio in Indonesia.

For Batam, it is recommended to develop local logistics infrastructure to reduce
reliance on imports and suppress logistics costs. Additionally, implementing disaster-resistant
building designs and effective natural disaster risk mitigation systems is necessary to reduce
potential operational disruptions. Batam should also continue and expand collaboration with
Singapore and international parties for larger and sustainable renewable energy projects.
Meanwhile, Johor should increase the number and quality of submarine cable connections to
optimize data center performance. Investments in the development of information and
communication technology infrastructure and improved service facilities to attract more
foreign investment are highly recommended. Additionally, Johor needs to develop a
competitive strategy to attract investments, including offering additional business incentives
and enhancing regulatory stability.

It is advisable to enhance regional cooperation between Batam, Johor, and Singapore to
form an integrated and mutually supportive digital ecosystem. Focusing on adopting green
technologies and innovative solutions for efficient and environmentally friendly data center
operations is also crucial. Additionally, investment in training and developing local
workforce in Batam and Johor should be increased to enhance their skills and
competitiveness. With a measured approach and a future-oriented strategy, Batam and Johor
can position themselves as major data centers in the region, supporting the growth and
innovation of the digital industry sustainably.

REFERENCE

Hogan, M. (2015). Data flows and water woes: The Utah Data Center. Big Data & Society,
2(2). https://doi.org/10.1177/2053951715592429

Mosco, V. (2014). To the cloud: Big data in a turbulent world. Paradigm Publishers.

Maxwell, R., & Miller, T. (2012). Greening the media. Oxford University Press.

Parks, L., & Starosielski, N. (Eds.). (2015). Signal traffic: Critical studies of media
infrastructures. University of Illinois Press.

Crawford, K. (2021). Atlas of Al: Power, politics, and the planetary costs of artificial
intelligence. Yale University Press.

Taffel, S. (2018). Digital media ecologies: Entanglements of content, code and hardware.

1501 |Page



https://dinastipub.org/DIJEMSS Vol. 5, No. 5, June 2024

Bloomsbury Academic.

Acton M (2020) Introduction to International Data Center Standards Part 2. Albuquerque:
Upsite Technologies. https://www.upsite.com/blog/introduction-to-international-data-
center-standards-part-2/ (accessed 26 December 2023).

Agar J (2003) The Government Machine: A Revolutionary History of the Computer.
Cambridge: MIT Press. 14 Convergence: The International Journal of Research into
New Media Technologies 0(0)

Appel H, Anand N, and Gupta A (2018) Introduction: temporality, politics, and the promise
of infrastructure. In: N Anand, A Gupta, and H Appel (eds) The Promise of
Infrastructure. Durham, NC: Duke University Press, 1-38.

Arboleda M (2020) Planetary Mine: Territories of Extraction Under Late Capitalism.
Bloomsbury: Verso.

Baca M (2017) Officials in Los Lunas attribute a $2 million tax revenue increase almost
entirely to the project. GovTech. Available at: https://www.govtech.com/biz/facebook-
invests-1b-to-triple-size-of-new-mexicodata-center-project.html

Brodie P (2020) Climate extraction and supply chains of data. Media, Culture & Society
42(7-8): 1095-1114.

Brodie P and Velkova J (2021) Cloud Cloud ruins: ericsson’s Vaudreuil-Dorion data centre
and infrastructural abandonmentuins: ericsson’s vaudreuil-dorion data center and
infrastructural abandonment. Information, Communication and society, special issue
AOIR2020. Information, Communication & Society 24(6): 869-885. DOI:
10.1080/1369118X.2021.1909099

Burrell J (2020) On on half-built assemblages: waiting for a data center in prineville,
oregonalf-built assemblages: waiting for a data center in prineville, Oregon. Engaging
Science, Technology, and Society 6:283-305.

Burrington 1 (2014, May 20). The Cloud Is Not the Territory. New York, NY: Creative Time
Reports. https://creativetime.org/reports/2014/05/20/ingrid-burrington-the-cloud-is-not-
the-territory-wnv/

Burrington | (2020) Interview. Conducted by the EML. August 13 2020.

Cappella N (2023) Data Centre Protests are on the Rise, But are They Effective? London:
Techerati. Awvailable at: https://www.techerati.com/news-hub/data-centre-protests/
(accessed October 10, 2023).

Carruth A (2014) The digital cloud and the micropolitics of energy. Public Culture. Durham,
NC: Duke University Press Journals.

Chapa S (2020, June 23) Cryptocurrency Mining Company Eyes Flared Gas in Permian
Basin. Houston, TX: Houston Chronicle.
https://www.houstonchronicle.com/business/energy/article/Cryptocurrency-
miningcompany-eyes-flared-gas-in-15359750.php

Cisco What is a data center? San Jose, CA: Cisco. Retrieved May 27, 2021. from
https://www.cisco.com/c/en/us/solutions/data-center-virtualization/what-is-a-data-
center.html

Cooper ZGT (2021) Of dog kennels, magnets, and hard drives: of dog kennels, magnets, and
hard drives: Dealing with Big Data peripheries. Big Data & Society 8(2). DOI:
10.1177/20539517211015430.

Crawford K (2021) Atlas of Al: Power, Politics, and the Planetary Costs of Artificial
Intelligence. New Haven, CT: Yale University Press.

Cubitt S (2016) Finite Media: Environmental Implications of Digital Technologies. Durham,
NC: Duke University Press.

Data Center Map Colocation Data Centers. Syddanmark: DataCenterMap. Retrieved May 27,
2021. from https://www.datacentermap.com/datacenters.html

1502 |Page



https://dinastipub.org/DIJEMSS Vol. 5, No. 5, June 2024

De Vries A (2021) Bitcoin Bitcoin boom: what rising prices mean for the network’s energy
consumptionoom: what rising prices mean for the network’s energy consumption. Joule
5: 509-513. DOI: 10.1016/j.joule. 2021.02.006.

Duarte ME (2017) Network Sovereignty: Building the Internet across Indian Country.
Seattle, WA: University of Washington Press.

Edwards DW (2020) Digital rhetoric on a damaged planet: storying digital damage as
inventive response to the anthropocenehetoric on a damaged planet: storying digital
damage as inventive response to the anthropocene. Rhetoric Review 39(1): 59-72.

European Commission (2013) Implementing Directive 2009/125/EC of the European
Parliament and of the Council with Regard to Ecodesign Requirements for Computers
and Computer serversText with EEA Relevance. Brussels: Official Journal of the
European Union. Commission Regulation (EU) No 617/

Edwards et al. 15 2013 of 26 June 2013 https://eur-

lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2013:175:0013: 003EN:PDF.
European Commission (2019) COMMISSION STAFF WORKING DOCUMENT
IMPACT ASSESSMENT

Accompanying the Document Commission Regulation Laying Down Ecodesign
Requirements for Servers and Data Storage Products Pursuant to Directive
2009./125/EC of the European Parliament and of the

Council and amending Commission Regulation (EU) N°617/2013 (SWD(2019) 106 final).
Brussels:  European ~ Commission.  https://ec.europa.eu/transparency/documents-
register/detail?ref=SWD(2019) 106&lang=EN.

Fulton S (2021) 5G and Edge Computing: How it Will Affect the Enterprise in the Next Five
Years. San

Francisco, CA: ZDNET. https://www.zdnet.com/article/5g-and-edge-computing-how-it-will-
affect-theenterprise-in-the-next-five-years/ (accessed 26 December 2023).

Greene D (2022) Landlords of the internet: landlords of the internet: big data and big real
estateig data and big real estate. Social Studies of Science 52(6): 904-927. DOI:
10.1177/03063127221124943.

Hicks M (2018) Programmed Inequality How Britain Discarded Women Technologists and
Lost its Edge in Computing. Cambridge, MA: MIT Press.

Hogan M (2015) The archive as dumpster. Pivot 4 (1): picking through the trash. 7-38.
Available at: https://pivot.journals.yorku.ca/index.php/pivot/article/view/3956 (accessed
December 15, 2020).

Hogan M (2015) Data flows and water woes: The Utah data center. Big Data & Society 2(2).
DOI: 10.1177/2053951715592429.

Hogan M (2018) Big data ecologies. Ephemera 18(3): 631.

Hogan M and Verhoeven D (2020) Sustainable DNA: in conversation. In Right Research:
Modelling Sustainable Research Practices in the Anthropocene. Cambridge: Open Book
Publishers.

Holt J and Vonderau P (2015) ‘Where the internet lives’. Data centers as cloud infrastructure.
In: L Parks and N Starosielski (eds) Signal Traffic. Critical Studies of Media
Infrastructures. Champaign, IL: University of Illinois Press.

Hu TH (2015) A Prehistory of the Cloud. Cambridge, MA: The MIT Press.

Innis HA (2008) The Bias of Communication. 2nd edition. Toronto, ON: University of
Toronto Press.

Jacobson K and hogan M (2019) Retrofitted data centres: retrofitted data centres: a new
world in the shell of the old new world in the shell of the old. Work Organisation,
Labour & Globalisation 13: 78-94. DOI: 10.13169/workorgalaboglob.13.2.0078.

Johnson A (2019) Emplacing data within imperial histories: imagining Iceland as data

1503 |Page



https://dinastipub.org/DIJEMSS Vol. 5, No. 5, June 2024

centers’ ‘natural’ home

culture machine Vol 18. The Nature of Data Centers. https://culturemachine.net/vol-18-the-
nature-ofdata-centers/emplacing-data/ (accessed 28 December 2023).

Johnson A (2019) Emplacing data within imperial histories: imagining Iceland as data
centers’ ‘natural’ home. Culture Machine 18.

Kraus R (2013) Statistical statistical dej” a vu: the national data center proposal of 1965 and
its descendants " ej” a’

vu: the national data center proposal of 1965 and its descendants. Journal of Privacy and
Confidentiality 5(1). DOI: 10.29012/jpc.v5i1.624.

Larkin B (2013) The politics and poetics of infrastructure. Annual Review of Anthropology
42: 327-343.

Lehuede S (2022) “ Big Tech’s New Headache: Data Centre Activism Flourishes across the
World. London: Media@LSE. Available at:
https://blogs.lse.ac.uk/medialse/2022/11/02/big-techs-new-headache-datacentre-
activism-flourishes-across-the-world/.

Magaki |, Khazraee M, Gutierrez LV, et al. (2016) ASIC Clouds: Specializing the
Datacenter. 2016 ACM/IEEE 43rd Annual International Symposium on Computer
Architecture (ISCA), 178-190. DOI: 10.1109/ISCA. 2016.25.

Masanet E, Shehabi A, Lei N, et al. (2020) Recalibrating global data center energy-use
estimates. Science 367(6481): 984-986. DOI: 10.1126/science.aba3758. 16
Convergence: The International Journal of Research into New Media Technologies 0(0)

Maxwell R and Miller T (2012) Greening the Media. 1st edition. New York, NY: Oxford
University Press.

Mayer V (2019) The second coming: google and internet infrastructure culture machine Vol
18. The Nature of Data Centers. https://culturemachine.net/vol-18-the-nature-of-data-
centers/the-second-coming/ (accessed 28 December 2023).

Mayer V and Velkova J (2023) This site is a dead end? employment uncertainties and labor
in data centers. The Information Society, 39(2), 112-122. DOL:
10.1080/01972243.2023.2169974

McKellar K and Lockhart B (2016) Secret Moves to Lure Facebook Data Center to West
Jordan Questioned Deseret News. https://www.deseret.com/2016/8/5/20593402/secret-
moves-to-lure-facebook-data-centerto-west-jordan-questioned (accessed 28 December

2023).
Miller R (2014, October 9) As Bitcoin Grows Mainstream, Data Center Provider Opportunity
Widens. Chester: Data Center Knowledge.

https://www.datacenterknowledge.com/archives/2014/10/09/amid-pricedeclines-bitcoin-
miners-weigh-the-networks-future.

Miller R (2021, January 25) The Power of the Negawatt: Efficiency Slashes Data Center
Energy Impact. Lawrenceville, NJ: Data Center Frontier.
https://datacenterfrontier.com/data-center-efficiency-energy/.

Mirrlees T (2021). Getting at Gafam’s “Power” in Society: A Structural-Relational
Framework. Calgary,

Alberta, CA: Heliotrope. https://www.heliotropejournal.net/helio/gafams-power-in-society
(accessed 29 December 2023).

Monsserate Gonzalez S (2022) “The Staggering Ecological Impacts of Computation and the
Cloud”. https:// thereader.mitpress.mit.edu/the-staggering-ecological-impacts-of-
computation-and-the-cloud/ (accessed October 10, 2023).

Monsserate Gonzalez S (2023) Dissertation “Cloud Ecologies: An Environmental
Ethnography of Data Centres” PhD Candidate for History, Anthropology, Science.
Cambridge, MA: Technology & Society Massachusetts Institute of Technology.

1504 |Page



https://dinastipub.org/DIJEMSS Vol. 5, No. 5, June 2024

Moro J (2021) Air-conditioning the Internet: Data center securitization as atmospheric media.
Media Fields 16: 1.

Mosco V (2014) To the Cloud: Big Data in a Turbulent World. Boulder, CO: Paradigm
Publishers.

Mullaney TS, Peters B, Hicks M, et al. (eds) (2021) Your Computer Is on Fire. Cambridge,
MA: MIT Press.

Parikka J (2015) A Geology of Media. Minneapolis, MN: University of Minnesota Press.

Parks L and Starosielski N (2015) Signal Traffic. Critical Studies of Media Infrastructures.
Champaign, IL: University of Illinois Press.

Pasek A (2023) Getting into fights with data centers: or, a modest proposal for reframing the
climate politics of ICT. Experimental Methods and Media Lab. Available at:
https://emmlab.info/Resources_page/Data_Center_Fights_digital.pdf

Pasek A, Lin CK, Cooper ZGT, et al. (2023) Digital Energetics. Minneapolis, MN:
University of Minnesota Press.

Patrizio A (2020) Data-center Power Consumption Holds Steady. Framingham, MA:
NetworkWorld. https://www.networkworld.com/article/968466/data-center-power-
consumption-holds-steady.html (accessed 26 December 2023).

Peters JD (2015) The Marvelous Clouds: Toward a Philosophy of Elemental Media. Chicago,
London: University Of Chicago Press.

Pickren G (2017) Location and the factories of the past are turning into the data centers of the
futureislocation: global geographies of digital data. Imaginations Journal of Cross-
Cultural Image Studies/Revue d etudes “Interculturelle de | Image 8(2): 2017.
https://journals.library.ualberta.ca/imaginations/index.php/imaginations/article/view/293
66

Pulver CJ (2020) Metabolizing Capital: Writing, Information, and the Biophysical
Environment. Denver: University Press of Colorado.

Richmond S (2018, May 14) How the Blockchain is Reshaping the Data Center. London:
Verne Global. https://verneglobal.com/news/blog/how-the-blockchain-is-reshaping-the-
data-center Edwards et al. 17

Sapin R (2017, May 22) A Closer Look at Facebook Data Centers Around the U.S. San Jose,
CA: Silicon Valley

Business Journal. https://www.bizjournals.com/sanjose/news/2017/05/22/a-closer-look-at-
facebookdata-centers-around-the.htmi

Shehabi A, Smith S, Sartor D, et al. (2016) United States Data Center Energy Usage Report.
N/A.

Starosielski N (2015) The Undersea Network. Durham: Duke University Press Books.

Starosielski N (2016) Thermocultures of thermocultures of geological mediaeological media.
Cultural Politics. 12(3): 293-309. DOI: 10.1215/17432197-3648858.

Starosielski N (2023) The elements of media studies (Chinese translation).
Media+Environment 1(1): 1-6.

Stoler AL (2008) Along the Archival Grain: Epistemic Anxieties and Colonial Common
Sense. Princeton, NJ: Princeton University Press.

Sverdlik Y (2020) Study: data centers responsible for 1 percent of all electricity consumed
worldwide. DataCenter Knowledge.
https://www.datacenterknowledge.com/energy/study-data-centers-responsible1-percent-
all-electricity-consumed-worldwide#close-modal (accessed 26 December 2023).

Taffel S (2019) Digital Media Ecologies: Entanglements of Content, Code and Hardware.
London:Bloomsbury Publishing USA.

Taneja M (2020, September 1) Largest Data Centers in the World in 2020. Gurgaon:
Analytics Vidhya https://www.analyticsvidhya.com/blog/2020/09/8-largest-data-centers-

1505|Page



https://dinastipub.org/DIJEMSS Vol. 5, No. 5, June 2024

world-2020/

Taylor ARE (2019) Data center as techno wilderness. Culture Machine 18. Available at:
https://culturemachine.n

Telegeography (2021) Cloud Infrastructure Map. Washington, DC: Telegeography.
https://www.cloudinfrastructuremap.com/

Velkova J (2021) Thermopolitics of data: cloud infrastructures and energy futures. Cultural
Studies 35: 663-683.

Vonderau A (2017) Location technologies of imagination: locating the cloud in Sweden’s
Northnd dislocation: global geographies of digital data. Imaginations Journal of Cross-
Cultural Image Studies/Revue d etudes “Interculturelle de | Image 8(2): 2017.
https://journals.library.ualberta.ca/imaginations/index.php/imaginations/article/view/293
75

Vonderau A (2019) Storing data, infrastructuring the air: thermocultures of the cloud” culture
machine vol 18. The Nature of Data Centers. Available at:
https://culturemachine.net/vol-18-the-nature-of-data-centers/storing-data/

Vonderau A (2019a) Scaling the cloud: scaling the cloud: making state and infrastructure in
swedenaking state and infrastructure in Sweden. Ethnos 84(4): 698—718.

Vonderau A (2019b) Storing data, infrastructuring the air: thermocultures of the cloud.
Culture Machine: Generating Research in Culture and Theory 18(5): 1-12.

1506 |Page



