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Abstract— In an era where digital
transformation dictates the survival of
technology firms, selecting the optimal branch
location isno longer a peripheral decision; it is
a strategic imperative. This study offers a
powerful yet practical application of the
Analytic Hierarchy Process (AHP) to evaluate
potential expansion sites for a mid-sized
software development company in Indonesia.
By integrating expert judgmentswith location-
specific criteria such as talent availability,
infrastructurereliability, ecosystem proximity,
and cost efficiency, the AHP modéel provides a
structured, transparent, and replicable
framework for decision-making. The results
clearly identify Location an urban tech hub
near major I T universitiesasthemost strategic
choice, sdignificantly outperforming other
alternatives. Morethan just alocation ranking,
this model demonstrates how conventional
decison-making in software enterprise
expansion can be elevated through applied
analytical thinking. The study also proves that
even without high-end analytics platforms,
decison models built in common tools like
Excd can yield robust and scalable insights.
These findings carry immediate relevance for
technology firms, policy planners, and
academic researchers who seek to align
operational expansion with  long-term
innovation and productivity outcomes in
knowledge-based industries.

Index Terms— Analytic Hierarchy Process;
Branch Location; Software Industry; Strategic
Decision-Making

|. INTRODUCTION

The convergence of digital transformation and
global software demand has shifted how
technology companies structure their growth
strategies, particularly in  expanding their
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operational footprint through new development
hubs. For software development firms, especially
in emerging economies like Indonesia, strategic
branch location is no longer a secondary concern.
It is a central determinant of project execution
speed, developer retention, infrastructure
reliability, and overall service quality.
(Asawawibul et d., 2025; Mikaef et a., 2019;
Pakurar et al., 2019). Unlike traditiona industries,
where logistics and material flow are central to
location strategy, the software industry is
governed by subtler variables such as access to
digital talent, ecosystem maturity, regulatory
certainty, and knowledge spillovers. The
increasing reliance on distributed teams, hybrid
collaboration models, and infrastructure-as-a-
service has not diminished the importance of
physical branch placement. Rather, it has
complicated it. Locating a development branch in
a region with robust digital infrastructure,
proximity to universities or incubators, and
favorable policy environments can enhance
productivity in ways that are not immediately
visble on a balance sheet but are eventualy
reflected in code quality, cycle time, and client
satisfaction. These spatial dimensions of digital
productivity require a structured approach to
decision making that goes beyond intuition or
informal benchmarking.

Multi-criteria decision-making (MCDM) tools
provide a systematic framework to balance
competing location priorities. Among the
available methodologies, the Anaytic Hierarchy
Process (AHP) standsout for itsability tointegrate
qualitative judgments with quantitative outcomes
through a transparent, repeatable mechanism
(Dolatabad et a., 2022; Elkady et a., 2024,
Portner et al., 2025). By trandating expert
pairwise comparisons into hierarchical weights,
AHP facilitates location assessments that are not
only consistent but also customizable to a firm's
strategic goals. AHP has been applied in various
fidds, including healthcare, logistics, retail, and
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public planning (Apichonbancha et a., 2024;
Duleba, 2020; Szabo et a., 2021). However,
within the software development sector, its usage
has been sporadic and largely confined to isolated
decision problems rather than integrated strategic
frameworks. The software characteristics of the
software industry, its reliance on human capital,
abstraction, and continuous iteration, are rarely
reflected in existing AHP models, which often
prioritize infrastructure and cost variables more
suited to physical industries.

Furthermore, there has been limited exploration
of how AHP-based location selection affects
downstream productivity outcomes in the
software domain. While many studies stop at
ranking location alternatives based on static
criteria, few attempt to link these choices to
operational metrics such as sprint velocity, defect
rates, or staff onboarding duration. This
disconnect underscores a subtle yet critical
limitation in current research, one that calls for
contextualized, sector-specific applications of
MCDM methodologies. Additionaly, athough
the integration of AHP with Decision Support
Systems (DSS) and Geographic Information
Systems (GIS) has enhanced visualization and
data interaction in other industries (Eldrandaly,
2011; Moradi et al., 2020; Pavani et d., 2024,
Qureshi & Ghavami, 2024), such tools remain
underutilized in the software industry. Particularly
among small and mid-sized technology firms in
Indonesia, decision-making processes still rely
heavily on personal experience, peer imitation, or
opportunistic expansion despite the availability of
robust analytical tools.

This study responds to those conditions. It
proposes a structured application of the AHP
method for evaluating branch location alternatives
within a software development firm, using criteria
that reflect the unique operational contours of
digital production. These include developer
density, broadband stability, talent incubation
presence, and regulatory ease. The model operates
managerial intuition through systematic pairwise
evaluation and computes consistency to ensure
rational outcomes. Whilethe AHP method itself is
well established, this study diverges from
conventional use by applying it to a context where
location impacts are less visible but no less
consequential. Rather than positioning itself as a
methodological  innovation, this  research
illustrates how a classical decision framework,
when recalibrated to sectoral redlities, can
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generate new value in decision quality and
strategic alignment. In doing so, it strengthens the
relevance of AHP not by changing itsform, but by
adjusting its function.

This effort is not only methodological. In a
digital economy where talent distribution,
infrastructure readiness, and ecosystem maturity
vary significantly acrossregions, location strategy
must be handled with the same analytical rigor as
product development or financial forecasting. By
grounding branch location planning in structured
evaluation, this study offers practical utility for
decision makers and opens the door for further
integration of AHP-based models within digita
DSS environments tailored for software firms. In
summary, while the tools are not new, their
application here is both timely and contextually
necessary. The contribution of this work lies in
how it reshapes an existing methodol ogy to suit an
under-addressed yet strategically vitd domain
branch expansion in the software development
sector. It acknowledges that while software can be
built anywhere, it cannot flourish everywhere

equally.

[l. METHODS

This study employs a structured multi-criteria
decision-making approach using the Analytic
Hierarchy Process (AHP) to determine the most
appropriate location for the expansion of a
software development company in Indonesia
Given the complexity of strategic spatial decisions
inthedigital sector, the AHP method was selected
due to its ability to integrate both qualitative
expert opinions and quantitative data into a
logically consi stent decision model. AHP hasbeen
widely applied in strategic location planning in
various industries, including logistics, heathcare,
and digital services, making it particularly
relevant for this study.

2.1 Research Design

The research adopts a descriptive-analytical
design to evaluate potential branch locations using
structured managerial judgment and literature-
based criteria. The approach involves identifying
decision objectives, selecting relevant criteriaand
location alternatives, applying the AHP method to
assess the importance of each criterion, and
synthesizing the results to derive a recommended
decision. This process emphasizes decision
transparency, replicability, and practical relevance
to the strategic context of software enterprise
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expansion.

2.2 Selection of Criteriaand Alternatives
Four main criteriawereidentified for evaluating
branch location alternatives:

a) Tadent Avalability: Refers to the
accessibility and quaity of human

resources, particularly software developers
and IT professionals, in the surrounding

area.
b) Digital Infrastructure: Includes the
reliability and speed of internet

connectivity, access to power supply, and
supporting digital utilities.

c) Operational Cost: Encompasses renta
costs, utility expenses, and genera
affordability of setting up and maintaining a
development office.

d) Innovation Ecosystem Proximity:
Describes the level of integration with
universities, tech incubators, startups, and
government-supported digital initiatives.

These criteria were selected based on both

recent academic literature and expert consultation
withinthe company. They reflect the core strategic
concerns of digital firms whose productivity
depends on tdent, technology  access,
collaboration potential, and cost efficiency.

Three location alternatives were eval uated:

a) Location A: An urban digital hub near two
leading universities.

b) Location B: A suburban area with low
operating costs but moderate infrastructure.

¢) Location C: A creative-tech corridor with
active startup communities and average
internet quality.

2.3 Data Collection

Primary data were obtained through structured
interviews and expert questionnaires administered
to five interna decision-makers, including
business development managers, project leaders,
and the CTO. Participants were selected based on
their involvement in strategic decision-making
and their familiarity with operational expansion
planning. Pairwise comparisons were used to
capture the relative importance of each criterion
and the preference among the location
aternatives. Respondents were asked to compare
criteria in pairs (e.g., “Which is more important:
talent availability or operational cost?”) and to
assess which locations better satisfied specific
criteria (e.g., “Which location has better
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infrastructure?”). The responses were entered into
a spreadsheet model devel oped in Microsoft Excel
to ensure accessibility and reproducibility.

2.4 Application of the AHP Method

The AHP implementation consisted of the

following steps:

a) Hierarchy Development: A three-tiered
hierarchy was created, consisting of the
goal (selecting the optimal location), the
decison criteria, and the location
aternatives.

b) Pairwise Comparison: Each criterion was
compared with every other criterion to
derive its relative importance. Likewise,
each alternative was assessed in relation to

each criterion.
c) Weight Calculation: The normalized
weights for each criterion and each

dternative were derived from the expert
input.

d) Consistency Check: A consistency ratio
(CR) was computed for each comparison
matrix. A CR vaue beow 0.10 was
considered acceptable, ensuring that the
judgments were logically consistent.

€) Result Synthesis: The final scores for each
location were calculated by multiplying the
weight of each criterion by the performance
score of each alternative and then summing
the results.

Excel was sdlected as the implementation
platform due to its widespread use, transparency,
and user-friendly nature. This choice also supports
future use by the company’s internal teams
without requiring specialized software or external
consultants.

2.5 Practicd Contribution

The methodological choiceto apply AHPinthis
context offers more than theoretical clarity. It
equips decision-makers with a structured yet
adaptable tool to evaluate strategic aternatives
under uncertainty. While the mathematical aspects
of AHP are not emphasized in thisreport, thelogic
and transparency of the process are preserved,
making the model practica for rea-world
applications. Moreover, this methodol ogy enables
the firm to align location selection with broader
organizational goals such as increasing devel oper
efficiency, improving collaboration environments,
and supporting long-term scalability. The
flexibility of the AHP model also alows for
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further integration into decision support systems
(DSS) in the future.
[1l. RESULTSAND DISCUSSION

This section presents the results of the AHP
analysis conducted to evaluate and prioritize
candidate locations for the branch expansion of a
software development company. The analysis
focuses on four main criterias proximity to
technology hubs  (universities), digital
infrastructure, cost of operation, and access to
innovation ecosystems. These factors were
selected based on interviews with stakeholders
and aligned with recent findings in location
strategy for digital enterprises (Brunetti, 2020;
Hwabamungu & Shepherd, 2024; Kraus et al.,
2023; Martinez-Peléez et d ., 2023; Robertsone &
Lapina, 2023). The AHP framework yielded a
ranking of three location alternatives; Location A
(urban tech hub), Location B (suburban business
park), and Location C (startup-dense corridor).
Pai rwise comparison matrices were devel oped for
each criterion and alternative. Experts used a 1-9
scale to assess the importance of each factor
relative to the goa. Excel was utilized for
calculations to maintain transparency and support
reproducibility. After consistency checks, all
comparison matrices returned to a Consistency
Ratio (CR) bedow 0.1, indicating logica
coherence in expert judgments.

The synthesized priority weights for the
decision criteriawere as follows:

a) Proximity to Universities and Talent: 0.41

b) Digita Infrastructure: 0.28

¢) Operational Cost: 0.19

d) Innovation Ecosystem Access: 0.12

These weights highlight the overriding
importance of human capital availability in the
context of software productivity, consistent with
studies emphasizing developer-centric  Site
strategy. (Abassi et al., 2025; Berman et a., 2024;
Chen et al., 2025; Crnogaj & Rus, 2023; Mainardi,
2025; Sharma €t d., 2024; Tekman & Ordu,
2025). Location A achieved the highest overall
score of 0.698, dueto its strong proximity to major
IT universties,  high-quality  broadband
infrastructure, and ongoing  government-
sponsored tech programs. This indicates a
favorable environment for talent recruitment and
agile development processes, factors critical to
maintaining competitiveness in the software
industry. Location B followed with a score of
0.213, offering moderate infrastructure and lower
cost but weaker access to tech talent. Location C
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ranked last at 0.089, despite a strong startup
culture, due to lower scores in infrastructure and
accessibility.

This prioritization supports the idea that while
innovation networks matter, proximity to
universities and stable digital infrastructure play a
more immediate role in enabling scaable,
productive operations. Similar conclusions were
drawn in other empirical studies on digital service
expansion. (Alenezi, 2023; Alghamdi, 2024;
Esposito et al., 2025; Shen et al., 2023). The
results further validate the AHP method’s
effectiveness in delivering nuanced, evidence-
based decisions without requiring excessive
computation or proprietary tools. As the company
plansfurther regional scaling, this model provides
arepeatable framework for evaluating future sites
across different cities. It also enables firms to
simulate “what-if” scenarios—e.g., how would
results shift if operational cost becomes more
critical than talent access?

From amanagerial standpoint, the AHP analysis
demonstrates that strategic location decisions
should be grounded in structured criteria and
consensus-building methods, not merely based on
intuition. Additionally, using accessible tools like
Excel makes this approach scalable for interna
adoption by SMEs and startups that |ack advanced
decision-support infrastructure. Whilethisstudy is
limited to three aternatives and four criteria, the
methodology alows for expansion and
refinement. Future applications may incorporate
dynamic inputs such as rea-time job market
analytics or infrastructure evolution forecasts,
linking decision-making even more tightly with
productivity outcomes and regional development
trends.

V. CONCLUSION

This study applied the Anaytic Hierarchy
Process (AHP) to support strategic decision-
making in selecting a new branch location for a
software development company in Indonesia
Through structured criteriaincluding proximity to
talent sources, digital infrastructure, operational
costs, and innovation ecosystem access, this
research demonstrated the effectivenessof AHPIn
synthesizing expert judgments into a reliable and
replicable decision framework. The findings
revealed that Location A emerged as the most
favorable option, driven primarily by its strong
proximity to top-tier IT universities and robust
infrastructure. The quantitative weights assigned
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to each criterion reinforced the argument that
talent accessibility and digita readiness
significantly outweigh cost considerations in the
context of software enterprise productivity. This
result is consistent with contemporary trends in
digital entrepreneurship and location
optimization, where strategic access to human
capitd and enabling technologies is often
prioritized over short-term financial efficiency.

Moreover, the use of a user-friendly tool such as
Excel for model implementation validated the
approach’s  accessibility —and  scalability,
particularly for small to medium-sized enterprises
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