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Abstract—An Indonesian government agency in the field of research is developing a Geographic Information System (GIS) to distribute
remote sensing data to customers. To prevent project failure, it is crucial to understand the success criteria related to project objectives
and the critical success factors (CSFs), which drive project success. This research identifies these CSFs, enabling organizations to
prioritize project success factors. The Analytic Hierarchy Process (AHP) ranks project success criteria and CSFs. The mixed research
methodology incorporates qualitative elements through discussions with the project manager to validate the AHP hierarchy structure
and quantitative aspects through questionnaires used to calculate weighted priorities using AHP. Results show stakeholder satisfaction
and objective achievement as the top-ranked success criteria. The top 5 CSFs identified are team commitment and participation, clear
roles and responsibilities, leadership, knowledge management, appropriate tools, infrastructure, and resources. Based on the success
criteria ranking, development should enhance system functionality to maintain user satisfaction and achieve project objectives.
Meanwhile, prioritizing human resources and providing adequate resources are crucial based on the identified top 5 CSFs, contributing
to increased development success. This outcome aims to assist firms in improving project management and identifying the most critical
success elements for GIS development. Furthermore, this research will likely be a learning experience for other government
organizations seeking to enhance their information system development efforts.
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government implementation [2]. The project’s complexity, the
I. INTRODUCTION team’s absorptive capacity, and e-leadership are also pivotal in
determining whether an e-government project will encounter
delays or overspending [3], [4].

E-Government is an electronic or computer-based
governmental platform that enhances capabilities and
capacities in delivering public services and advancing human
resources development [5]. An Indonesian government agency
in the field of research has developed a Geographic
Information System (GIS) dedicated to supporting e-
government by facilitating the retrieval of remote sensing
satellite imagery data. The system functions as a geoportal,
allowing users to access remote sensing data online, which
undergoes processing to generate a province mosaic. The
system is designed to elevate product utilization and foster
innovation through a stakeholder-oriented perspective tailored
for organizational enhancement.

One of the main challenges in information technology (IT)
project management is the risk of project failure, which may
arise from diverse factors, sources, and methodologies applied
during the project. Information systems development within
governmental contexts is particularly susceptible to failure due
to various driving and inhibiting factors throughout the
development process. Analyzing success factors in developing
information systems within government projects is imperative
to ensure the success of IT projects in such environments.

Various literature has been explored to analyze the factors
contributing to the success of IT development projects. Key
success factors encompass digital literacy and internet
penetration. The utilization of both internal and external
knowledge through collaboration can facilitate the
development of a more agile project [1] and enhance e-
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Fig. 1 Root Cause Problem Analysis Using Fishbone Diagram

The geoportal was launched in 2019, and its development
was outsourced to external vendors or third-party entities. This
system relies on web services and web portals, serving 34
provinces in Indonesia. Although it has been launched and is
ready for user adoption, ongoing efforts to improve the system
have been in progress since 2021, including integrating a land
cover classification module. In 2022, a machine learning
module was developed to facilitate tree counting and
identification of burned areas. The project has transformed into
a hybrid model, combining development or engineering
projects with in-house research activities.

In the ongoing development process, in-house team
members encounter several issues that, if left unaddressed,
could impede the project's success. These challenges
encompass insufficient capacity and capability of human
resources, the inherent complexity of the projects, and the lack
of literacy related to the system. The problems stem from the
fact that the vendor undertook the initial development while
subsequent refinement projects are being handled by internal
staff. Although knowledge transfer from the vendor team to
the internal team has been conducted previously, its
effectiveness in facilitating subsequent projects remains
suboptimal.

Another issue arises from the changes in work mechanisms,
organizational culture, and the rotation of human resources,
resulting in a reduction in the number of team members from
the initial count due to the government agency's
reorganization. These alterations may impact the project’s
success. Ideally, several modules should have been seamlessly
integrated into the system by the end of 2021. However, due
to the project’s development, the intended scope was not
achieved within the current year.

Projects can encounter failure due to various reasons. The
Ishikawa Diagram, also known as fishbone analysis, served as
a straightforward graphic tool for comprehending the causes
of quality defects. It is employed to analyze the relationship
between problems and all potential causes [6]. Following an
interview with the project coordinator, Figure 1 illustrates the
root cause analysis of the geoportal project failure. The
underlying issues are categorized into four domains, namely
People, Process, Technology, and Organization, utilizing the
project failure framework [7].

To mitigate the risk of project failure, it is imperative to
delineate the key factors driving the success of an IT project
[8]. These factors are commonly known as Critical Success
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Factors (CSF). Various scholars have conducted previous
research on CSFs in information system development or IT
projects. Edwita et al.[9], for instance, explored the CSF of
information system development project through Systematic
Literature Review, Guntur ef al. [10] identified CSFs in the E-
Government development of the Finance Education and
Training Agency, utilizing the Analytical Hierarchy Process
(AHP) method, Gumay et al [ll]identified CSFs in IT
projects within an Indonesian telco company AHP approach,
Raharjo et al. [12] employed AHP for identifying CSFs in the
project management office, Radujkovi¢ and Sjekavica [13]
utilized a literature review to identify CSFs in project
management.

While numerous studies delve into identifying CSFs in
information systems development, there has been little specific
discussion of GIS development projects, particularly within
the last five years. Recognizing this gap, the present research
addresses the question, "What are the project CSFs in the
geoportal development project?" To answer this research
question, a thorough analysis is imperative, necessitating the
application of an appropriate methodology.

The application of multicriteria decision-making is a
common approach for establishing priorities or making
decisions, with AHP emerging as the most frequently
employed and successful method [14]. Building on prior
research that highlights AHP’s effectiveness in identifying
CSFs by comparing the importance of one factor with another
[10], [11], [12]This study utilized AHP Hierarchy for root
cause analysis, guiding the examination of project success
criteria and CSFs in developing geoportals. The primary aim
of this research is to analyze the CSFs in geoportal
development. The anticipated outcome of this study is an
enhancement in the success of IT projects, particularly in
developing geoportals as integral systems supporting e-
government initiatives within  organizations, thereby
improving data services to the community.

II. MATERIALS AND METHOD

The following are the literature materials for this research.
The literature materials encompass a comprehensive review,
summarizing key aspects such as IT project management,
project success criteria, CSFs associated with e-government,
and AHP.



A. IT Project Management

A project comprises temporarily executed activities or
tasks to create an organization's distinctive product, service,
or outcome. A project manager, chosen from the organization,
assumes the leadership role and is accountable for
accomplishing project objectives [7]. Projects vary in size,
duration, and cost, contingent upon their specific attributes.
They can be small, large, short, long, or low-cost.

IT projects are IT investment activities based on products,
services, or organizational investments,  wherein
organizations anticipate returns from the allocated resources,
finances, and time invested in project implementation [7]. IT
projects support diverse organizational activities, including
maintaining current or legacy systems and innovative
development, leveraging technological advancements and
current trends. Information system development, a subset of
IT projects, involves collaborating pooling resources from
various experts to develop a software product. The team
typically comprises system analysts, developers, testers,
database analysts, trainers, and other specialized experts [15].

Project management involves applying techniques, skills,
tools, and knowledge derived from project activities to fulfill
project requirements. Within project management, a set of
processes is organized into process groups: initiating,
planning, executing, monitoring and control, and closing. The
project team is required to concentrate on maintaining a
balance among various project constraints, including quality,
budget, resources, risk, schedule, and scope [16]. By
addressing this constraint, project management facilitates the
equilibrium necessary for achieving project success.

B.  Project Success Criteria and Critical Success Factors

from Related Research

Unique success criteria, distinct from other IT projects,
characterize every IT project. The assessment of project
success hinges on factors such as timely completion,
adherence to budget constraints, and fulfillment of user

requirements [10]. Defining project success criteria holds
significance as they serve as the cornerstone for all project
activities [17]. Various literature sources have outlined
success criteria for IT projects, and a summary is presented in
Table I below.

TABLEI
PROJECT SUCCESS CRITERIA DEFINE BY LITERATURE

References
[1o] [t71 [19]
v
v

Project Success
Criteria

Time
Cost
Scope
Quality
Risk
Stakeholder's
satisfaction
Technical
Requirement
Objective
Achievement
Communication
Process

o0
—_
N
—

[18] [i1] [7]

—

AN NN Y
ASANENRNEN

v
v
v
v
v
v

AN NN Y
AN NN

v
v

CSF is often used as a key to developing information
systems and IT projects. It is important to define CSF so that
organizations can prioritize CSF in their strategic plans to
achieve a competitive advantage. CSF is an applicable and
powerful method to carry out challenges in IT implementation
[20]. CSF can identify issues that need attention in emerging
IT projects. If the CSF is not done well, the project will
potentially not achieve its mission, goals, or business [21]
[22] . Recognizing the significance of identifying CSF in
information system development, a literature review was
conducted on previous research pertaining to CSFs in IT/IS
development projects. The review revealed the classification
of 48 CSFs into categories such as people, process,
technology, organization, and external environment, as
illustrated in Table II.

TABLEII
IT PROJECTS CSF MAPPING BY PREVIOUS RESEARCH

References

CSF

[18] [23]

[14]

[10] [12] 9] [13] [24]

People

v v
v

v

Efficient communication
Team skills and competencies
Team composition, team size
Leadership

Trust

Customer Involvement

Project manager experience
Project manager formal power
Project manager skill

Clear roles and responsibilities
Team commitment
participation

Process

Proper planning

Realistic schedule

Business process reengineering
Knowledge management, sharing
knowledge

Project evaluation

Efficient project management
Project size, project complexity

AN
AN

and

AN

v
v

AN N NN

v
v
v

AN
AN

AN
AN
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References

CSF

[18] [23]

9] [13] [24]

Ability to provide added value
Alignment with company business
goals

User-oriented change management
Project control and monitoring
Project risk management
Project duration

Vendor support
Technology

System  compatibility,
integration

Familiar with technology
Information system expertise
Clear requirements
specification

Appropriate tools, infrastructure,
adequate resources, IT readiness
Data quality, data availability
Software customization
HW/SF selection
Organization

Top management
management commitment
Politics in organization
Organization culture
Business professional expertise
Client expertise
Independent PMO
Realistic  budget
resource
Relationship with third party
Organization strategic planning
Rules and regulation

Subject matter expert
Outsourcing index

External Environment
Competitor pressure

Trend

AN
AN

system

and

AN NN

support,

AN

and financial

AN N NN
AN

v v

[14]
v

[10] [12]
v

v

AN

AN N NN
AN

Like project success criteria, CSFs vary in each project and
are contingent upon specific conditions. From the pool of the
48 identified CSFs, a subset related to the challenges
encountered in the geoportal's development will be chosen.
The project manager overseeing the geoportal development
will validate this selection.

C. Analytic Hierarchy Process (AHP)

AHP is known as a sophisticated technique employed in
group decision-making. Saaty has introduced it into a versatile
tool for decision selection across diverse situations. AHP
operates as a multicriteria decision-making approach,
systematically arranging factors in a hierarchical structure.
This hierarchical framework organizes factors from the overall
goal down to criteria, sub-criteria, and alternatives at
sequential levels in the decision-making process [25].

When establishing the hierarchy, several considerations
should be taken into account, as outlined in [25]:

a. Hierarchies should comprehensively represent
problems while remaining sensitive to changes in
elements.

It is crucial to pay attention to the environment
surrounding the problem.
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c. Identify issues or attributes that contribute to the

solution.

d. Recognize participants associated with the problem.

Goals, attributes, issues, and stakeholders are organized in
a hierarchy to offer a comprehensive view of the complex
relationships within a situation. This hierarchical structure aids
decision-makers in assessing problems, enabling accurate
comparisons of elements [25]. In the application of AHP to this
study, a literature review was conducted and revealing a
substantial body of previous research that utilized AHP in
studies related to IT/IS Projects [10], [11], [12], [14], [23],
[24], [26].

The methodology employed in this research is outlined in
the following sections. The methodology is discussed in
several sections: research flow, research instrument, and data
collection and technique. This research utilizes a mixed
method approach, combining qualitative and quantitative
procedures sequentially or simultaneously. Qualitative
research focuses on "words" to capture a phenomenon,
employing ethnography and case studies to emphasize
qualitative data. On the other hand, quantitative research
involves procedures such as experiments or surveys,
highlighting "numbers" or quantitative data [27]. This study
utilized qualitative methods to analyze the root of the problem



and validate the list of project success criteria and CSFs
obtained from a compilation found in the literature.
Quantitative methods were applied to rank or prioritize CSFs
and project success criteria using the AHP method.

D. Research Flow

This study consists of 11 stages, as illustrated in Figure 2.
The explanation of each stage is as follows:

1) Problem Identification: This involves identifying
problems and root causes through observations of ongoing
projects within the organization. The findings are validated
through discussion with project managers or coordinators.

2) Literature Study: Conduct a literature review of
previous research related to identifying CSF in IT/IS projects
that used AHP or other methods.

3) Project Success Criteria and CSF Identification: In this
stage, project success criteria and CSF are collected and
summarized based on the literature review. Further validation
is performed through discussions with the project manager.

4) Define Hierarchy: Creating an AHP hierarchy that
serves as the framework for this study.

5) Determine Participants: ldentifying participants
directly involved in the project. Participants were chosen based
on their direct involvement in the ongoing GIS project. All
active remaining team members were included to ensure
firsthand knowledge and relevant experience. Participants are
coded R1 to RS.

6) Define  questionnaire:  Preparing an  online
questionnaire using the AHP Online System (AHP-OS) by
Bpmsg.com [28]. For example, the questionnaire posed
comparative questions such as comparing Factor A to Factor
B, Factor B to C, and Factor A to Factor C, asking participants
to determine which factor is more crucial. This process
continued until all factors were compared with one another.

Problem Identification

Literature Study

v

Project Success Criteria
and CSF Identification

Define Hierarchy Model

|

Determine the
participant

iDefine the questionnaire|

v

Distribute the
questionnaire

Calculate the weight of
project success criteria

and CSF
No
Calculate the
Consistency Ratio (CR)
Yes
Conclusions < Rank t,hc ,pm’lcd -
success criteria and CSF

Fig. 2 Research Flow

7) Distribute Questionnaire: The questionnaire was
distributed to predetermined participants through a link
(bpmsg.com). Participants can access the link, fill in personal

2241

data, and answer questions. The data collected automatically
will be analyzed for consistency using AHP-OS tools.

8) Calculate Weight of Project Success Criteria and CSF':
Determining the weight of project success criteria and CSFs,
forming the basis for priority rankings based on participant-
assigned weights. The weight calculation employs the AHP
eigenvector method, a widely accepted approach in the
literature [28]. This method assigns weights to each criterion
and factor based on the participant's responses to pairwise
comparisons, ensuring a systematic and consistent calculation
process. The AHP eigenvector method provides a rigorous and
transparent way to quantify the relative importance of success
criteria and CSFs, contributing to the robustness of the
prioritization process.

9) Calculate the Consistency Ratio (CR): Ensure the CR
is below 10%. If it exceeds 10%, participants are required to
correct their questionnaire until it falls below 10%.

The CR formula used in AHP-OS is as follows [28]:

_ A-n (1)
T 2.7699n-3.43513-n
Here, A is the value of n x n decision matrix for n criteria.

10) Rank the Project Success Criteria and CSF: The
project success criteria and CSFs are ranked using the
processed weights. AHP-OS provided a group consensus
result to ensure that the weight results do not lead to a deadlock
due to conflicting judgments for two criteria. The

interpretation of the AHP consensus indicator is presented in
Table III.

CR

TABLE III
AHP GROUP CONSENSUS INDICATOR [28]
Consensus Indicator Explanation
<50% Very low
50% - 65% Low
65% - 75% Moderate
75% - 85% High
=>85% Very High

11) Conclusions: Based on the preceding stages, it can be
deduced which factors must be considered to achieve project
success.

E. Research Instrument

In Table I, 10 criteria for project success were identified.
Following validation with the project manager, six project
success criteria were selected: Time, Cost, Scope, Quality,
Stakeholder Satisfaction, and Objective Achievement. Table II
presents 48 CSFs gathered from the literature, with 23 factors
selected, distributed as follows: seven factors in the People
category, six factors in the Process category, six factors in the
Technology category, and four factors in the Organizational
category. A comparison of each success criterion and CSFs is
conducted using an absolute scale, as illustrated in Table IV [28].

Additionally, based on the extensive number of CSFs
utilized in this study, 57 questionnaire items were designed. It
offers a participant-driven prioritization of factors according to
their subjective significance. The Analytical Hierarchy
Process (AHP) creates rankings based on participants'
responses to these pairwise comparisons. According to the
AHP hierarchy presented in Figure 3, the scale mentioned



earlier yields a priority ranking of the project success criteria
and CSF for comparison.

F.  Data Collection Technique

The initial data collection involved qualitative data,
including observation and discussion with the project manager
to identify problems and root causes and validate the success
criteria and CSFs for the GIS development project. The
validation results were then used to create a questionnaire
instrument, which was subsequently distributed to team
members.

For the data collection phase using questionnaires, the
distribution took place online among members of the geoportal
development project team in May 2022. The questionnaire
employed AHP-OS tools from bpmsg.com to facilitate
calculations and analyze results [28]Efforts were made to keep
the CR below 10% to mitigate the inconsistency and

contradiction in AHP. Fortunately, AHP-OS checks the CR of
each user inputting his questionnaire, highlighting any
inconsistencies. Users can then revise their questionnaire
responses to determine the rating until the CR meets the
requirements of being below 10%.

III. RESULT AND DISCUSSION

A. Results

Based on the previous research stage, an AHP hierarchy
model was developed. Following validation with the project
manager, six project success criteria relevant to this project
were selected, namely Time, Cost, Scope, Quality,
Stakeholder Satisfaction, and Objective Achievement. The
weighting of project success criteria will be conducted using
AHP, with participants determining the priority of criteria in
the geoportal development.

Geoportal Development Project Success

S e Project
. . Stakeholder's Objective ]
Time Cost Scope Quality . . . Success
satisfaction Achievement .
I T Criteria
Efficient . . . N
. crent Proper planning System compatibility Top management
Communication - support and
— - — - commitment Critical
Team skills and L Familiar with
. Realistic schedule Success
competencies technology
Factor

Team composition
and tcam size

Knowledge
management

Efficient project

Organization culture

Financial resource

Clear requirement and
specification

Appropriate tools,

Leadership

Project Manager
Experience

management

Project complexity

Project control and

Clear roles and
responsibility

monitoring

Team commitment
and participation

Additionally, there are four categories of CSF: People,
Process, Technology, and Organization, encompassing 23
CSFs related to the project, all of which have been validated
by the project manager. This hierarchy serves as the
foundation for creating AHP questionnaires with a structure
comprising two hierarchy levels, 23 hierarchy leaves, and five
hierarchy nodes. The research questionnaire utilizes AHP-OS
[28]. The weighting results of project success criteria are
presented in Table V, while the weights for the CSF Group
Categories are displayed in Table VI. A Group Consensus of
84.8% indicates a high consensus on the success criteria,
ensuring that the resulting solution is meaningful for the
decision problem. All respondents provided CR calculations
below 10%, confirming the consistency of the questionnaire
results. In addition to individual weights per respondent, the
final weights are calculated in groups, as in Table V and Table
VI. The criterion or factor with the highest weight is

infrastructure, and

Organization strategic

resource

plan

Data quality and

availability

HW/SF selection

Fig. 3 AHP Hierarchy Model

considered the organization's most important and
recommended priority.
TABLE V
RANK OF PROJECT SUCCESS CRITERIA
Success Factor Weight (%)

Criteria R1 R2 R3 R4 RS Group
Stakeholder’s 21.1 334 265 256 167 25.9
satisfaction
Objective 211 334 265 256 167 25.9
achievement
Quality 19.6 11.6 10.9 25.6 16.7 17.3
Time 15.3 73 26.5 9.5 16.7 14.6
Cost 18.2 12 4.8 4.3 16.7 10
Scope 4.8 2.3 4.8 9.5 16.7 6.3
CR 8.8 9.1 09 09 0.0 0.4
Group Consensus o) /:

Indicator 84.8% (high)

Table V reveals that the most crucial success criteria for a
project are stakeholder satisfaction and objective achievement.
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This aligns with the geoportal's purpose, serving as a tool to
enhance remote sensing data services through E-Government.

TABLE VI
RANK OF CSF GROUP CATEGORY
Weight (%)

CSF Category RIL_ _R2_R3 R4 _R5 Group
People 56.5 56.5 5.5 565 565 43.8
Technology 55 262 262 262 262 23.5
Process 262 118 565 118 11.8 23.4
Organization 11.8 55 118 5.5 5.5 9.3
CR 43 43 43 43 43 1.9
Grqup Consensus 67.5% (moderate)

Indicator

Table VI indicates that People are the most important factor
in achieving development success, highlighting the significant
influence of human resources on the development process.
Table VII details the consolidation of each CSF group category
weighing from 5 respondents.

TABLE VII
SUMMARY OF CSF LOCAL WEIGHT
Local .
Group CSF Weight Ranking I(I]ldlcator
Category o (%)
(%)
Efficient o 1212 5
Communication
Tamdland
p iy CR=0.3684
Team composition
- 344 7
and team size Grou
People Leadership 17.63 3 P
Project Manager Consensus
. 7.18 6 =843
Experience (high)
Clear roles and &
i e 21.30 2
responsibilities
Team cqrgmltment 23.86 1
and participation
Proper planning 12.13 4
Efle:)l‘lsicdszhedule 12.80 3 CR=08431
g 31.43 1
management Group
Process Efficient project 11.67 5 Consensus
management =787
Project complexity 8.48 6 L
Project control and (high)
. 23.49 2
monitoring
System
compatibility 15.89 3
Familiar with 10.19 5 CR=0.1881
technology
Clear requirements 13.01 4 Group
and specification
Technology . Consensus
Appropriate tools, —736
infrastructure, and 28.23 1 .
(moderate)
resource
Data quality and
availability 2313 2
HW/SF selection 9.56 6
Top management _
support and 30.30 2 CR=1.0722
commitment
Organization Group
Organization s 9.14 4 Consensus
culture
. . =879
Financial resource 42.83 1 .
Organization (very high)
g 17.74 3

strategic plan

All four group categories have CR below 10%, indicating
the consistency of the AHP questionnaire results. Furthermore,
all group consensus values are above 65%, aftirming that the
rank of the CSF groups is a viable solution to the problem. In
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the People category, team commitment and participation are
the most crucial factors

The most important factor in the process category is
knowledge management. Within the Technology category, the
most significant factor is the availability of appropriate tools,
infrastructure, and resources. Finally, in the Organizations
category, the most critical factor is the availability of financial
resources.

For a comprehensive view of the ranking of all factors
serving as CSFs in geoportal development, Figure 4 illustrates
the overall combined CSF ranking across the four group
categories. The overall CR showed a value of 1.9263%,
indicating that after merging the four categories, the factors
provided by the five respondents were consistently filled in,
making the results feasible for use as a solution to address the
problem.

Global Weight of CSF

0o 20 4.0 6.0 30 W0 120

Team commitmeant and participation GGG 10.44
Clear roles and responsibility I .22
Lezdership . 7 71
Enouledge manazement S T30
Approprizte tools mfrastruchre and. . I .55
Team skills and competencies GGG .21
Project control and montormgz NS S50
Data quality and availability I - o3
Efficient Commmmication S 5.3 1
Finanoal rezource  ES—— .57
L NENL
I - 14
I 2.0
I .00
— 2.3
.. I .51
I 2
I 710

System compatibility
Project Manager Expenence
Clear requirement and speafication
Fealistic schedule
Proper plamming
Top manazement support and
Efficiant project management
Famliar with technology
HW SF selection NN 2.25
Project complexdty W— 153
Orgamzation strategic plan A 164
Team composition and team size N 1.50
Orgamzation culture W 0.85

Fig. 4 Summary of CSF Global Weight (CR = 1.9263%)

B. Discussion

Based on the findings, the top 5 critical success factors for
GIS project development are in consecutive order.

1) Team Commitment and Participation: This factor,
ranked first under the People category, significantly impacts
GIS project development. Literature supports the notion that
thorough commitment and active participation from each team
member are crucial for successful geoportal development [18].
Organizations should ensure that human resource
concentration is not overly divided among multiple projects to
support geoportal’s successful development.

2) Clear Roles and Responsibility: Ranked second under
the People category, Clear Roles and Responsibilities are
crucial. The literature emphasizes the importance of involving
team members not only during execution but also in the
planning phase [12]. Assigning tasks and responsibilities
clearly ensures that every member knows and agrees on their
roles, preventing unassigned tasks.



3) Leadership: Ranked third factor under the People
category, Leadership is a vital factor supported by various
literature sources as an IT/IS success factor [10], [11], [12],
[13], [18]. Project managers must efficiently distribute tasks,
persuade and motivate team members, and adhere to timelines
for effective contributions to geoportal development.

4) Knowledge Management: Ranked fourth under the
Process category, Knowledge Management is identified as an
IT/IS success factor [10], [23]. Regularly sharing tools or
media about experiences in GIS development is necessary, and
effective documentation minimizes difficulties in further
development.

5) Appropriate Tools, Infrastructure, and Resources:
Ranked fifth under the Technology category, the availability
of Appropriate Tools, Infrastructure, and Resources is
emphasized by literature [11]-[14], [23]. The organization
must be committed to providing IT facilities for geoportal
development readiness.

The following three factors are Team Skills and
Competencies (under the People category), Project Control
and Monitoring (under the Process category), and Data Quality
and Availability (under the Organization category). This
indicated that human resources development through certified
training, internal monitoring and evaluation, and data
availability for trials in executing draft modules are crucial for
success [29]-[30].

The last three factors ranked are Organizational Culture,
Team Composition and Size, and Organizational Strategic
Plan. These factors suggest that changes in organizational
structure, reduced team size, and cultural changes minimally
interfere with the development process. Financial resources
are ranked 10" because they play a significant role in meeting
facility needs for development.

IV.CONCLUSION

Based on the AHP-weighted results, project success
criteria and CSFs were ranked for the GIS project
development.  Stakeholder satisfaction and objective
achievement emerged as the top project success criteria. The
top five CSFs identified are Team Commitment and
Participation, Clear Roles and Responsibilities, Leadership,
Knowledge Management, Appropriate Tools, Infrastructure,
and Resources. These findings will guide organizations in
enhancing project management and prioritizing success factors
crucial for GIS development success. Moreover, the research
is a valuable learning experience for other government
agencies seeking to improve their information system
development projects.

It is important to note that this research is limited to a single
case study, limiting its generalizability to the organization
under study. Nevertheless, the AHP variables and hierarchies
can serve as a reference for similar research in case studies
involving other projects and organizations. The study
acknowledges the absence of consideration for emotional
influence factors, especially regarding the potential impact of
a lengthy AHP questionnaire on respondent enthusiasm.
Future research could explore these emotional factors and
integrate additional ranking methods such as Fuzzy AHP and

TOPSIS to enhance solution accuracy performance evaluation.
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Identification of Critical Success Factors of Geographic Information
System Development Project with AHP Approach

Ahstract—An Tndonesian government agency in the field of research developing a Geographic Information System (GIS) for remnte
sensing data distribution to customers. Toavoid the failure of a development project, it is important to know the success criteria related
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L INTRODUCTION

One of the ma:n problems in information technelogy (IT)
project wanagement is project failure due o various aclors,
sources., and mathods of handling the project. The
development of information systerns in government is prone to
failure due to various driving and inhibiting factors in the
development process. Analysis of success factors in the
development of information systems in government is
important enough to ensure the success of IT projects m
govemment.

Some literature has been rescarched o amalyze the Taclors
driving the success of TT development projects. Factors driving
include digital literacy and internet penatration.
ing both mternal and external knowledge through
ion can aid in the development of a more zgile
project [1] and e-government implementation [2]. The
complexity of the project, the absorptive capacity of the team.
and e¢-leadership also influence whether a project of e-
povernment will experience delays or overspending [3][4].

E-Government ig an electronic or computer-based
government  platform used to improve capabilities and
capacity to provide public scrvices and human resources
development [5]. An Indonesian govermment agency in the
ficld of research has developed @ Geographic Inlonmation
System (GIS) 10 support e-governmeant (o serve remore sensing
satellite imagery data. The system is used as a gaoportal which
users can use 'th‘ Sy,‘ em to access remote Sﬂl]ﬁ,ng data UUH“E
where the data 1s processed into a provinee mosaic. The system
is designed to increasz product utilization and innovation
through a stakcholder perspeetive for the organzation.

That geoportal has been launched since 2019 and the
systemn s developed by vendors or third parties. This sysem is
hased on weh services and weh portals for 34 provinces in
Indonesia. Although it has been lmmchad and iz ready for use
by users, the addition of a land cover classification module for
the improvement of the system has been carried out since
2021, followed by the addition of a machine learning module
to porform tree counting and identification of bumcd arcas
2022, The project became a development or engincering
project combined with in-house research activities.
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Fig. 1 Root Cause Problen: Analvels Using Fishbone Diagram

In the current development process, some ssues are
axperienced by in-house 'eam members whereas if these issues
are not addressed, they will be able to interfers with the succass
of this pmyct These preblems include inadequate cnpncny
and capability of human resources, quite complex projects, and
the lack of literacy related to the system. The problem arises
because the initial development is carted vut by the vendor
while the refinement project is carried out by intemnal staff.
Knewledge mansfer from the vendor team to the internal has
previnusly been carried out hut it is shill not optimal in carry g
out further projects.

Another problem 15 the emergence of changes in work
mechanisms, culture, and some rotated human resources so
that the number of tcam members is reduced from the mitial
members due to the reorganizat:on of this govemment agency.
Some changes can affect the success of the project. Ideally,
some modules should have heen snceessfully integrated into
the systern by the end of 2021 but inits development, the scope
of the project was not achieved in the current year.

Projeets can fa:l for a varicty of reasons. Ishikawa Diggram
or fishbone analysis 1s used as a simple graphic diagram 1o
widerstand the causes of guality delects and it is used w
analyze the relationship between problems and all possible
es [6] Rased on the resnlts of an interview withthe project
coordinator, the root cause analysis of gaoportal project failure
is shown in Figure 1. The root of the problem is dividad inta
four categories using the project failure domain, namely
Pzople, Process, Technelogy, and Organization [7].

To winimize the Gilue of a project, it is necessary W0
defing the driver factors of an IT project's success [8]. Those
factors are referred to as the Critical Success Factors (CSF)
Previous research on CSF information system development or

Il projects including Edwita ef 2l who discussed the USF of

information systzm development project wsing Sysiematic
Literature Review [9], Guntur er al  identified CSF of E-
Gevernment development of the Finance Education and
Traming Agency case study usimg Analytical Ilierarchy
Process (AHP) method [10], Gumay e ol ider CSF ot
IT projects of Indonesian telco company case study using AHP
[11], Raharjo er al nsed AHP for CSF identification in Project
Management Office [12], Radujkovic & Sjekaviea used
literature review for CSFidentification m Project Managemant
[13].

Many studics discuss the identification of CSF in the
development of information sys
specific to discuss for GIS development projects, especially in
the Tast § years. Ry looking a1t the pap, this research was

conducted to answer, "What are the project CSF in the
gzoportal development project?. To answer the research
quastion, it is necessary to conduct an analysis using the right
method.

The wse of multicriteria decisions is often used to
determine prioities ot decisions where AHP s the most
fiequently used and successful method [14]. Based on previous
research, AHP can be usad to identify CSF by comparing the
importance of one factor with another [10]-{12]. The ot
cause analysis will then be a guidzline tor conductng project
success criteria and CSF analysis n the development of
geoportal as AHP Hierarchy mn this study. The purpoese of this
study is to analyze the CSF in the development of geoportal.
The result of this research 1s expected can increase the suceess
of IT proects. espeeially the development of geoportal as one
of the systems that support e-government at the organization
sothat it can improve data services to the commiuniry.

IL MATERIALS AND METHOD

The following arc the Ltcrature materials for this rescarch.
A literature study was conducted © swinmarize 1T project
management, project suecess criteris, CSF relaed 1o e-
govarnment, and AHP,

A IT Project Management

A project is a collection of activities or work that are
carried out temporarily to create a unique product, service, or
result i an organization, where a project manager will be
selected from the organization to lead the team and be
responsible for achicving project objectives [7]. A project can
be large or small; short or long duration: low or high cost:
depending on the attributes of the project.

Il projects are Il mvestment activities based on products,
services, or organizational investments where organizations
willexpect returns from the use of resowrces, money, and Lime
of project implementation [7]. The project suppons various
organizational activities such as maintaming the current or
legacy system or even innovanve development by utilizing
technological develepments and current trends. Infermation
system development is part of the IT Project which requires
reseurces from varicus experts to jointly develop a software
product where the team consists of system analysts,
developers, testers, databasc analysts, tminers, and other
experts [15].

Project Managemenr is an applicarion ofrechniques, skills,
tools, and knowledge from project activities to meet project




requirements. In project management, th: 15 a project CSF References

management process whicl_1 is gmupe:l_inm 4 process groups, [§ (1] [ (4 19 (2 Pl R4
namely initiating, planning, cxccuting, monitoring and People
conirol, as well as closing. In project management. the project St
m needs to focus on balancing preject constraints such as e, W@ ¥ E E. - -
quality, budget, resources, risk, schedule, and scope [16]. social ties
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Given the impontance of identilying CSF infonuation
stem development, a literature review of previous research
an CSF on TTAS development projects was carmiad ont. Based
on the literature review, it was found that 49 CSFs were
grouped into the factors category of people, process,
technology, organization, and external environment displayed
in Table II.

Like the project success criteria, the CSF in cach project is
varizd and depends on the conditions of the project. Of the 49
('SFs, CSF will he selected related to problens thar acenr m

the development of geoportal and it will be validatzd by the
project mamager of geoportal development.

C.  Analytic Hierarchy Process (AHP)

AHP is known as a technique used i group decision-
making and is complex. ALP was proposed by Saaty, and it 1s
currently a tool for decision selection in a wide range of
sitiations. AHP is a mubticriteria decision-making approach
where factors are orgamized in a hisrawhical smuemre. I the
process of such & hierarchy, it is organized that the factors 1o
bz selected are derived from the overall goal to criteria, sub-
criteria, and alternatives at the sequential leve! [25].

In establishing the hicrarchy, several things need to be
considered. as ollows [25]:

» Hierarchies represent problems comprehensively but
remain sensitive to changes in elements.

®  Pay altention to the environment around il problea,

® Identifv issues or attributes that contribute to the
solution.

* Identify participants associated with the problem.

Goals, attributes, issues. and stakeholders are arranged ina
hiemrchy to provide a broad view of the complex relationships
in a situation and it helps decision-makers assess problems so
that decision-makers can compare elements accurately [25].
As a reference in applying AHP to this study, a literature
revicw was carricd out and cbtaincd quitc a lot of previous
rescarch that used ATIP in rescarch related to IT/IS Proects

[103-{12]. [14]. [23]. [24]. [26].

The following explains the methodology employed in this
research. 1'he methodology is discussed in several sections,
namely research flow, research instrument, and data collection
and technique. This research uses a mixed method, whichisa
study that combines qualitative and quantitative procedures
cither sequentially or simultansously. Qualitative rescarch
Tocuses on "words” w caplure a plenomenon, ethnograpliy.
and case studies by eplasizing qualitative data, Quantitative
research uses procedures such as experimenis or surveys with
distinctive characteristics  that emphasize "numbers” or
quantiative data [27]. In this study, qualitative was used to
analyze the root of the problem and validatz the list of project
SUCCEss ria and CSF to be used from a collection of lists
found through the literature, Quantitative methods are used for
the process of making a ranking or order of CSF prioritics and
project suctess crileria using the AHP methiod.

D.  Research Flow

This study has 11 stages, which can be seen n Figure 2.
L he explanation of the stages of the research camied out 18 as

follows

1. Prctlem identification, including the identification of
problems and root causes based on observations on the
currently running projects in the organizaton and validated
hased on discussion with project managas or praject
coordinators.

2. Literature study, ncluding the literaturs review of previous
research related to the identification of CSF 1n an IT/IS
project that used AP or other methods.

3. Project success criteria and CSF identification, including
collecting and summarizing project success criteria and




CSF based on thniteramre raview. Furthennore, it is
validated based on discussions wi project managsr .

4. Define hierarchy, that is to craate an AHP hierarchy that
will beeome a framework in this study,

5. Deiermine the participant, where the participants are
directly involvad in the pmject. The selection of
pearticipants who fillad out the questionnaire was based on
the team leadzr baing aware of the problems peeurring n
the current development of geoportals. Because the team
leader can directly know the problems that occur directly
in the ficld. These participants will be given codes R to

R5.
|I'mH‘=1\| 1.1.-m'mn.m;—>| Literature Study ‘

¥

wfing Hidrerchy Midol Praject Success Criterial
}hﬁm Hiersrehy M MH“"'—' O

|—)|hc!'\rw the questionrairs
i e weightu!

suceess eriteria

and USE

Distribute the ‘

questinenaire

Determing the
perticipant

Rank the proiect

eceys criteria and CSH

| Conelusiony

Fig. 2. ResenrchFlow

6. Define the questionnare, including the preparation of an
online questionnare using tools AHP Online System
(AHP-0S) by Bpmsg.com [28]. The questioa:re built
based on the hierarchy is delined as llows:

e, Qualily;

Feople,

ille

8. Calenlatz the weight of pmject succass

7. Distribute the questionnaire to pradetermined participants.
I'he questionnaire distnbuted s 1 the form of a lnk,
namely bpmsg.com. Participants can access the Ik and
immediately £11 1n their personal data and answer the
questions asked, The results of the data that have been
collected antematically arc analyzed for consistency using
AHP-08 tools.

erileria and CSF,
which will later become the basi for makmg prionty
rankings based on the weights filled by participants,

9. Calculate the Consistoney Ratio [CR), mcluding paying

attention ta whether the CR is below 10% or not. If the CR
is above 10% then the questionnaire needs o be corrected
by the partcipant until the CR reaches below 10%.
lhe CK formula used m AHP-OS is [2¥]:
i i

T 276990 —343513—n &)
Where A is the valuc of n x n decision matrix for
7 criteria.

10 Rank the project suceass criteria and CSF, hased on the
results of the weights processed, it will produce project
success criteria and USF rankings. AHP-OS also give
group consensus result to make sure the result of weight is
not a deadlock situation because of the oppesite judzments
for two criteria. The interpretation of the AHD consensus
indicator 1s in Table TII.

TABLE 111
AHP GroUp CoNSENSUS INDIKATOR [28]

c Todi Expl
< 50% Very low
50 - 65% Low
65% - 75% Moderate
75% - 85% High
= 85% Very Iligh

11.Conclusions, based on the previous stages, it can be
concluded what factors must be considered w achieve the
success of the project.

E.  Research Instrument

In Table I, it was found 10 criteria for project success.
Baszd on the validation results with the project manager, €
project success criteria were selected, including Time, Cost,
Scope, Quality, Stakcholder Satisfaction, and Objective
Achievernent. In Table 1T there are 49 CSFs collected [om the
lite ture, 23 factors were selected witli the [ollow ing details;
7 factors in the People category, 6 factors m the Process
category, 6 factors in the Technology category, and 4 factors
in the Organizational cate gory, Each success criterion and CSF
will be compared with each other using an absolute scale as
shown in Table IV [28]

TAELE IV
AHP COMPARISON SCALE [28]
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Fig. 3. AHF Hicrarchy Model

According to the AHP hicrarchy of Figure 3 later from this
scale, (he wots produce @ priorily anking of e project success
criteria and CSF which is compared.

F.  Data Collection Technique

Initial data collection used qualitative data. including
ubservalion and discussion with the project manager W identily
problems, root causes, and validation of success criteria and
CST to be studied for the GIS development project. The results
ol the validavon will be continued 0 make & questionnaire
instrutiient thal will be distibuted (o tearn menbers.

Dara collection using questionnaires was distribuied online
Lo members of the geoportal development project leam in Mei
2022, The questionnaire utilizes AHP-0S tools from
bpmsg.com to facilitate calculadons and analysis results [28].
The inconsistency and contradiction of AHP can be reduced by
maintaining the CR below 10%. Forumately. AHP-OS can
alrzady check the CR of each user who inputs his questionnaire
s0 that it will highlight inconsistent fillings. Users will be able
to revise the results of filling out the questionnaire 1o determine
the rating until the CR meets the requirements, which is below
10%.

1L RESULT AND DISCUSSION

A Resuli

Based on the previous research stage. an AHP hierarchy
madel was craated as shown in Figure 3 Based on the validation

resnlis with the project manager, 6 projact success eri
selected that are releyant to this project, meluding Time, Cost,
Scope, Quality, Stakeholder Saticfaction, and Objective

Achievement, Project success eriteria weighting will be carried

out using AHP by participants to find out what criteria are most
prioritized in the geoportal development.

In addition. there are 4 CSF group categories. including
Peaple, Process, Technology, and Organization with a 1otal of
23 CSFs related to the project and those have been validated by
the project manager. This hizrarchy is the basis for making AHP
questionnaires with a structure of 2 hierarchy levels, 23
hierarchy leaves, and 5§ hierarchy nodes. This research
questionnanre used AHP-0S [28].

TABLE W
RANK OF PROFECT SUCCESS { RITFRIA

Success Weight (%)

bl RI R! R} Ri RS Growp
i::':g‘:‘lli;“ 2101 334 265 256 167 256
Sojeenve I 34 265 256 167 258
Quality 196 1146 109 256 167 173
Tire 153 13 265 95 167 146
ot 182 12 48 43 167 1§
Seape 48 23 4% 95 167 6.3
CR $8 9l 09 08 00 04
ﬁm‘;{ﬁ“‘“e" e 84.8% (high)

The weighting rzsult of project success critzria is shown m
Table V, while the weightng of the CSF Group Category is
displayed in Table VI. A Group Consensus of 84.8% indicates




that consensus at the success criteria is high so that the resulting

Loeal

Group ¢ & Indicatar
solution makes sense for the decision problem. All raspondents  Caregory CSF Weight  Ranking %)
pave CR calculations below 10% so that the questi ire (%)
results were considerad as consistent. In addition to ench weight Realistic sebeatuls 1250 i Bronp
per respondent, the final weight is caleulated i groups as Krowledge o 1 Consensig=
attached m Table V and Table VL The highest weight is the E‘rgr’“{sﬂ'““‘“, 787 (highi
criterion or factor that i considered the most important and m::;;:?m 16T 5
recommended to he a priorty for the organization to pay . 5
S Projeet complaxity (R 5

Froject control and
Table V shows that the success criteria of a project are most monitoriag .40 2
importantly presence of stakeholder satisfaction and objective System 1589 N
achicvement. This 1s by the purpose of geoportal itselfas a tool g)yngx_mb “n
in improving remote sensing data services through E- r;;;m:;;' * 10,19 5
Govermment. Table VI shows that People are the most inportant Cloie CRuL1RAT
factor in achieving the success of the development. This means raquiremants ard 1 4 Group
that human resowrces are an important asser and greatly Techrology ~ SPecificatio Consensus=
influence the development process. Appropriate tocks, 736
infrasiracturc, and 2823 1 Fasa
LA racoure: :
Rank oF CSF Grour CATEGORY Datz qbl;llryand — 5
m HE et =
CSF Welght (%) g i
Category Rr1 R2 Rr3 R4 RS Group HWISF selection 0.56 5
s n - Top manageent
Fenple 565 565 55 365 385 43R ispct i 10.30 3 CR-1072
58 2 2 2 2 215 cor et
technology 8262 261 Jel b2 24 Orgarization 5id i Group
Process 262 118 565 118 118 234 Organiztion.— culture ’ Cunerian=
o B . Finanzinlresource 42,83 1 878 (very
Organization  11.§ 55 ILB 55 35 23 high)
Orgarization
CR 43 43 43 43 43 19 srategic sla 174 3
Group
Consensus 67.5% (mederate; s « . s
lridi(:al(;r i ) To make it 2asier to see the ranking of all the factors that

Furthermore, the consclidation result of each CSF group
category weighting from 5 respendents is shown in Table VIL
All four groups catcgory have CR below 10% so it can bz said
that the AHP questionnairz results are consistent. All group
consensus is above 63% so the rank of the CSF zroup s feasible
for heing a satirion m the problem. In the Panple category, the
most important facter 18 team commitment and team
participation. In the Process category, the most important factor
is knowledge management. In the Technology category, the
most important factor 1s the availability of appropriate tools,
infrastructure, and resources, In the Organizations category, the
wost important factor is the availability of financial resources,

TABLE VII

become CSE in geoportal development, Figure 4 displays the
ranking of the overall combined CSF of 4 group categories.
Overall, CR shawed a value of 1.9263% meaning that after the
moerger of the four catczonies, the facrors were filled in by the
five respondents consistently so that the results were feasible for
being used as a solution to solve the problem.

Global Weight of CSF
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Based on the findings, the top 5 critical success factors for
GIS  project  development are team commutment and
participation; clear mles and responsibility, leadership;
knowledge management; appropriate tools infrastructure; and
team skills and competencies in consceutive ords

T,
1. Team commitment and participation

This is the first rank CSF under the people category that
impacted GIS project development. ‘s i supported by
literature found [I8]. This means that the development of
geoportal is m dire need of thorough commitment and active
participation from cach tcam member Organizations need to
arrange so that the human resource concenmration is not too
much divided with other prejects for the successfitl development
of geoportal.

2. Ulear mles and responsibility

The sccond rank factor 1s clear roles and respons:kbilitics
under the people category. This factor 15 used by literature [12]:
This shows that the projeet manager needs to involve team
members, not only during execution but also starting with
planning. Every member needs to know and ¢ on each of his
or her wles and rsponsibilites. To make it easier, each msk
needs to be assigned who 15 1 charge and thers must bz no
members who have not been assigned.

3. Leadesship

The third factor, mnamely leadership under the Pecple
category. Five kinds of lirerature ise this factor as an TT/1S
suceess factor [10]-[13], [18]. Tt means thar praject managers
need to be more disciplined in distributing details of tasks and
persuading and motivating the tzam members to effectively
contribute te geoportal development. Adherence to the timeline
also needs to be improved.

4. Knowledge management

The fourth factor is knowledpe management under the
process category where this factor is used as an LT/IS ;u&ss
factor by literature found [10], [23]. It is necessary to make tools
or media sharng regularly about experiences m camryng out
BN development. Good documentation is expected to minimize
difficulties in further development.

5. Appropriate wols, infr:

'he fitth factor, namely appropriate tools, nfrastructurs, and
resources under the technology category. This factor is
supported by literature found [11] [14], [23]. This means that
the organization needs to be serious in providing facilities for 1T
readiness in geoportal development.

ucture, and resources

5. Other factors

I'he next thrze factors are team skalls and competencies
under the People category; project control and monitorinz undar
the Process category; and data quality and availability under the
Organization catcgory. This shows that human resources
development through refreshed certified trai will help
achieve success o geoportal developurenl Monitoting and
cvaluation arg also important ¢ be carried put intzrnally by the
team and at the organizational level In addition, the availability
of data for trials in executing draft modules under construction
18 akko important |29,

The last three factors rank are organizotion culture; team
composition and tcam size: and organization stratcgic plan. This

shows that even with changes in organizational smucturs,
reduced number of members, and the emergence ot cultural
changes, this does not interfere too much with the development
precess. Organizational factors are factors with low weight,
cxeept for the financial resource factor [30]. Financial rescurces
are the 10th highest factor because they are very influential m
meeting the nezds of facilities in development.

Iv. CONCLUSIONS

Based on the results of weighting using AHP, a rank of
praject success criteria and CSF was found in the development
of the GIS Project. Stakeholder satisfaction and cbjective
achicvement are the first project success criteria for the GIS
project. The top five CSIs arz team commitment and
participation; clear roles and rasponsibilities; leadership;
knowledge management: and appropriate tools, infrasuuciure.
and resources This result 18 expected 1o he an inpu for
organizations to improve project management and know the
priority success factors to achieve the success of GIS
development. Inaddition, this research is expected to be a lesson
learned for other gevemment agencies in performing better
information system development projects.

This research is limited to one case study so it cannot be
apphied in general but 13 only beneficial to the organization n
which the research s conducted. However, AHP variables and
hicrarchics can be usced as a reference in similar rescarch for
case studies of cther projects and crganizations. In addition.
this study has not considered emotional influsnce factors,
especially for the need to fill put a long AHP questionnaire to
affect the enthusiasm of respondents. Further research can be
cartied out by comsidering emotional factors and integrating
ather ranking methads such as Fuzzy AHP and TOPSIS 10
enhance th accuracy of the solution and evaluate pertormancs.
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a Abstract—An Indonesian government agency in the field of research is developing a Geographic Information System (GIS) to distribute
remote sensing data to customers. To prevent project failure, it is crucial to understand the success criteria related to project objectives
and the critical success factors (CSFs), which drive project success. This research identifies these CSFs, enabling organizations to
prioritize project success factors. The Analytic Hierarchy Process (AHP) ranks project success criteria and CSFs. The mixed research
methodology incorporates qualitative elements through discussions with the project manager to validate the AHP hierarchy structure
and quantitative aspects through questionnaires used to calculate weighted priorities using AHP. Results show stakeholder satisfaction
and objective achievement as the top-ranked success criteria. The top 5 CSFs identified are team commitment and participation, clear
roles and responsibilities, leadership, knowledge management, appropriate tools, infrastructure, and resources. Based on the success
criteria ranking, development should enhance system functionality to maintain user satisfaction and achieve project objectives.
Meanwhile, prioritizing human resources and providing adequate resources are crucial based on the identified top 5 CSFs, contributing
to increased development success. This outcome aims to assist firms in improving project management and identifying the most critical
success elements for GIS development. Furthermore, this research will likely be a learning experience for other government
organizations seeking to enhance their information system development efforts.
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government implementation [2]. The project’s complexity, the
I. INTRODUCTION team’s absorptive capacity, and e-leadership are also pivotal in
determining whether an e-government project will encounter
delays or overspending [3], [4].

E-Government is an electronic or computer-based
governmental platform that enhances capabilities and
capacities in delivering public services and advancing human
resources development [5]. An Indonesian government agency
in the field of research has developed a Geographic
Information System (GIS) dedicated to supporting e-
government by facilitating the retrieval of remote sensing
satellite imagery data. The system functions as a geoportal,
allowing users to access remote sensing data online, which
undergoes processing to generate a province mosaic. The
system is designed to elevate product utilization and foster
innovation through a stakeholder-oriented perspective tailored
for organizational enhancement.

One of the main challenges in information technology (IT)
project management is the risk of project failure, which may
arise from diverse factors, sources, and methodologies applied
during the project. Information systems development within
governmental contexts is particularly susceptible to failure due

a to various driving and inhibiting factors throughout the
development process. Analyzing success factors in developing
information systems within government projects is imperative
to ensure the success of IT projects in such environments.

Various literature has been explored to analyze the factors
contributing to the success of IT development projects. Key
success factors encompass digital literacy and internet
penetration. The utilization of both internal and external
knowledge through collaboration can facilitate the
development of a more agile project [1] and enhance e-

2237

(ll—_l turnitin Pages of 13- Integrity Submission Submission ID _ trn:oid::3618:127232242



Page 6 of 13 - Integrity Submission

7J turnitin

Lack of experience

Poor communication

Poorly defined roles and responsibilities

Submission ID  trn:oid:::3618:127232242

Poor planning

Poor execution

Geoportal
Development

Lack of control

Uncompatible module

Limited testing

No License to integrated the module

I Technology

Lack of support management

Project Failure
Lack of funding

_ »

Fig. 1 Root Cause Problem Analysis Using Fishbone Diagram

The geoportal was launched in 2019, and its development
was outsourced to external vendors or third-party entities. This
system relies on web services and web portals, serving 34
provinces in Indonesia. Although it has been launched and is
ready for user adoption, ongoing efforts to improve the system
have been in progress since 2021, including integrating a land
cover classification module. In 2022, a machine learning
module was developed to facilitate tree counting and
identification of burned areas. The project has transformed into
a hybrid model, combining development or engineering
projects with in-house research activities.

In the ongoing development process, in-house team
members encounter several issues that, if left unaddressed,
could impede the project's success. These challenges
encompass insufficient capacity and capability of human
resources, the inherent complexity of the projects, and the lack
of literacy related to the system. The problems stem from the
fact that the vendor undertook the initial development while
subsequent refinement projects are being handled by internal
staff. Although knowledge transfer from the vendor team to
the internal team has been conducted previously, its
effectiveness in facilitating subsequent projects remains
suboptimal.

Another issue arises from the changes in work mechanisms,
organizational culture, and the rotation of human resources,
resulting in a reduction in the number of team members from
the initial count due to the government agency's
reorganization. These alterations may impact the project’s
success. Ideally, several modules should have been seamlessly
integrated into the system by the end of 2021. However, due
to the project’s development, the intended scope was not
achieved within the current year.

Projects can encounter failure due to various reasons. The
Ishikawa Diagram, also known as fishbone analysis, served as
a straightforward graphic tool for comprehending the causes
of quality defects. It is employed to analyze the relationship
between problems and all potential causes [6]. Following an
interview with the project coordinator, Figure 1 illustrates the
root cause analysis of the geoportal project failure. The
underlying issues are categorized into four domains, namely
People, Process, Technology, and Organization, utilizing the
project failure framework [7].

To mitigate the risk of project failure, it is imperative to
delineate the key factors driving the success of an IT project
[8]. These factors are commonly known as Critical Success
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Factors (CSF). Various scholars have conducted previous
research on CSFs in information system development or IT
projects. Edwita et al.[9], for instance, explored the CSF of
information system development project through Systematic
Literature Review, Guntur ef al. [10] identified CSFs in the E-
Government development of the Finance Education and
Training Agency, utilizing the Analytical Hierarchy Process
(AHP) method, Gumay et al [ll]identified CSFs in IT
projects within an Indonesian telco company AHP approach,
Raharjo et al. [12] employed AHP for identifying CSFs in the
project management office, Radujkovi¢ and Sjekavica [13]
utilized a literature review to identify CSFs in project
management.

While numerous studies delve into identifying CSFs in
information systems development, there has been little specific
discussion of GIS development projects, particularly within
the last five years. Recognizing this gap, the present research
addresses the question, "What are the project CSFs in the
geoportal development project?" To answer this research
question, a thorough analysis is imperative, necessitating the
application of an appropriate methodology.

The application of multicriteria decision-making is a
common approach for establishing priorities or making
decisions, with AHP emerging as the most frequently
employed and successful method [14]. Building on prior
research that highlights AHP’s effectiveness in identifying
CSFs by comparing the importance of one factor with another
[10], [11], [12]This study utilized AHP Hierarchy for root
cause analysis, guiding the examination of project success
criteria and CSFs in developing geoportals. The primary aim
of this research is to analyze the CSFs in geoportal
development. The anticipated outcome of this study is an
enhancement in the success of IT projects, particularly in
developing geoportals as integral systems supporting e-
government initiatives within  organizations, thereby
improving data services to the community.

II. MATERIALS AND METHOD

The following are the literature materials for this research.
The literature materials encompass a comprehensive review,
summarizing key aspects such as IT project management,
project success criteria, CSFs associated with e-government,
and AHP.
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A. IT Project Management

A project comprises temporarily executed activities or
tasks to create an organization's distinctive product, service,
or outcome. A project manager, chosen from the organization,
assumes the leadership role and is accountable for
accomplishing project objectives [7]. Projects vary in size,
duration, and cost, contingent upon their specific attributes.
They can be small, large, short, long, or low-cost.

IT projects are IT investment activities based on products,
services, or organizational investments,  wherein
organizations anticipate returns from the allocated resources,
finances, and time invested in project implementation [7]. IT
projects support diverse organizational activities, including
maintaining current or legacy systems and innovative
development, leveraging technological advancements and
current trends. Information system development, a subset of
IT projects, involves collaborating pooling resources from
various experts to develop a software product. The team
typically comprises system analysts, developers, testers,
database analysts, trainers, and other specialized experts [15].

Project management involves applying techniques, skills,
tools, and knowledge derived from project activities to fulfill
project requirements. Within project management, a set of
processes is organized into process groups: initiating,
planning, executing, monitoring and control, and closing. The
project team is required to concentrate on maintaining a
balance among various project constraints, including quality,
budget, resources, risk, schedule, and scope [16]. By
addressing this constraint, project management facilitates the
equilibrium necessary for achieving project success.

B.  Project Success Criteria and Critical Success Factors

from Related Research

Unique success criteria, distinct from other IT projects,
characterize every IT project. The assessment of project
success hinges on factors such as timely completion,
adherence to budget constraints, and fulfillment of user
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requirements [10]. Defining project success criteria holds
significance as they serve as the cornerstone for all project
activities [17]. Various literature sources have outlined
success criteria for IT projects, and a summary is presented in
Table I below.

TABLE I
PROJECT SUCCESS CRITERIA DEFINE BY LITERATURE

References
[1o] [t71 [19]
v
v

Project Success
Criteria

Time
Cost
Scope
Quality
Risk
Stakeholder's
satisfaction
Technical
Requirement
Objective
Achievement
Communication
Process

o0

[18] [i1] [7]

—

ASANENENRN S

AN NN Y

v
v
v
v
v
v

AN NN Y
AN NN

v
v

CSF is often used as a key to developing information
systems and IT projects. It is important to define CSF so that
organizations can prioritize CSF in their strategic plans to
achieve a competitive advantage. CSF is an applicable and
powerful method to carry out challenges in IT implementation
[20]. CSF can identify issues that need attention in emerging
IT projects. If the CSF is not done well, the project will
potentially not achieve its mission, goals, or business [21]
[22] . Recognizing the significance of identifying CSF in
information system development, a literature review was
conducted on previous research pertaining to CSFs in IT/IS
development projects. The review revealed the classification
of 48 CSFs into categories such as people, process,
technology, organization, and external environment, as
illustrated in Table II.

TABLEII
IT PROJECTS CSF MAPPING BY PREVIOUS RESEARCH

References

CSF

[18] [23]

[14]

[10] [12] 9] [13] [24]

People

v v
v

v

Efficient communication
Team skills and competencies
Team composition, team size
Leadership

Trust

Customer Involvement

Project manager experience
Project manager formal power
Project manager skill

Clear roles and responsibilities
Team commitment
participation

Process

Proper planning

Realistic schedule

Business process reengineering
Knowledge management, sharing
knowledge

Project evaluation

Efficient project management
Project size, project complexity

AN
AN

and

AN

v
v

AN N NN
AN

AN
AN

AN
AN
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References

CSF

[18] [23]

9] [13] [24]

Ability to provide added value
Alignment with company business
goals

User-oriented change management
Project control and monitoring
Project risk management
Project duration

Vendor support
Technology

System  compatibility,
integration

Familiar with technology
Information system expertise
Clear requirements
specification

Appropriate tools, infrastructure,
adequate resources, IT readiness
Data quality, data availability
Software customization
HW/SF selection
Organization

Top management
management commitment
Politics in organization
Organization culture
Business professional expertise
Client expertise
Independent PMO
Realistic  budget
resource
Relationship with third party
Organization strategic planning
Rules and regulation

Subject matter expert
Outsourcing index

External Environment
Competitor pressure

Trend

AN
AN

system

and

AN NN

support,

AN

and financial

AN N NN
AN

v v

[14]
v

[10] [12]
v

v

AN

AN N NN
AN

Like project success criteria, CSFs vary in each project and
are contingent upon specific conditions. From the pool of the
48 identified CSFs, a subset related to the challenges
encountered in the geoportal's development will be chosen.
The project manager overseeing the geoportal development
will validate this selection.

C. Analytic Hierarchy Process (AHP)

AHP is known as a sophisticated technique employed in
group decision-making. Saaty has introduced it into a versatile
tool for decision selection across diverse situations. AHP
operates as a multicriteria decision-making approach,
systematically arranging factors in a hierarchical structure.
This hierarchical framework organizes factors from the overall
goal down to criteria, sub-criteria, and alternatives at
sequential levels in the decision-making process [25].

When establishing the hierarchy, several considerations
should be taken into account, as outlined in [25]:

a. Hierarchies should comprehensively represent
problems while remaining sensitive to changes in
elements.

It is crucial to pay attention to the environment
surrounding the problem.
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c. Identify issues or attributes that contribute to the

solution.

d. Recognize participants associated with the problem.

Goals, attributes, issues, and stakeholders are organized in
a hierarchy to offer a comprehensive view of the complex
relationships within a situation. This hierarchical structure aids
decision-makers in assessing problems, enabling accurate
comparisons of elements [25]. In the application of AHP to this
study, a literature review was conducted and revealing a
substantial body of previous research that utilized AHP in
studies related to IT/IS Projects [10], [11], [12], [14], [23],
[24], [26].

The methodology employed in this research is outlined in
the following sections. The methodology is discussed in
several sections: research flow, research instrument, and data
collection and technique. This research utilizes a mixed
method approach, combining qualitative and quantitative
procedures sequentially or simultaneously. Qualitative
research focuses on "words" to capture a phenomenon,
employing ethnography and case studies to emphasize
qualitative data. On the other hand, quantitative research
involves procedures such as experiments or surveys,
highlighting "numbers" or quantitative data [27]. This study
utilized qualitative methods to analyze the root of the problem
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and validate the list of project success criteria and CSFs
obtained from a compilation found in the literature.
Quantitative methods were applied to rank or prioritize CSFs
and project success criteria using the AHP method.

D. Research Flow

This study consists of 11 stages, as illustrated in Figure 2.
The explanation of each stage is as follows:

1) Problem Identification: This involves identifying
problems and root causes through observations of ongoing
projects within the organization. The findings are validated
through discussion with project managers or coordinators.

2) Literature Study: Conduct a literature review of
previous research related to identifying CSF in IT/IS projects
that used AHP or other methods.

3) Project Success Criteria and CSF Identification: In this
stage, project success criteria and CSF are collected and
summarized based on the literature review. Further validation
is performed through discussions with the project manager.

4) Define Hierarchy: Creating an AHP hierarchy that
serves as the framework for this study.

5) Determine Participants: ldentifying participants
directly involved in the project. Participants were chosen based
on their direct involvement in the ongoing GIS project. All
active remaining team members were included to ensure
firsthand knowledge and relevant experience. Participants are
coded R1 to RS.

6) Define  questionnaire:  Preparing an  online
questionnaire using the AHP Online System (AHP-OS) by
Bpmsg.com [28]. For example, the questionnaire posed
comparative questions such as comparing Factor A to Factor
B, Factor B to C, and Factor A to Factor C, asking participants
to determine which factor is more crucial. This process
continued until all factors were compared with one another.

Problem Identification >

Literature Study

v

Project Success Criteria
and CSF Identification

Define Hicrarchy Model <€

|

Determine the
participant

»{Define the questionnaire

v

Distribute the
questionnaire

Calculate the weight of
project success criteria [«

and CSF
No
Calculate the
Consistency Ratio (CR)
Yes
Conclusions < Rank t,hc ,pm‘lcd -
success criteria and CSF

Fig. 2 Research Flow

7) Distribute Questionnaire: The questionnaire was
distributed to predetermined participants through a link
(bpmsg.com). Participants can access the link, fill in personal
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data, and answer questions. The data collected automatically
will be analyzed for consistency using AHP-OS tools.

8) Calculate Weight of Project Success Criteria and CSF':
Determining the weight of project success criteria and CSFs,
forming the basis for priority rankings based on participant-
assigned weights. The weight calculation employs the AHP
eigenvector method, a widely accepted approach in the
literature [28]. This method assigns weights to each criterion
and factor based on the participant's responses to pairwise
comparisons, ensuring a systematic and consistent calculation
process. The AHP eigenvector method provides a rigorous and
transparent way to quantify the relative importance of success
criteria and CSFs, contributing to the robustness of the
prioritization process.

9) Calculate the Consistency Ratio (CR): Ensure the CR
is below 10%. If it exceeds 10%, participants are required to
correct their questionnaire until it falls below 10%.

The CR formula used in AHP-OS is as follows [28]:

_ A-n (1)
T 2.7699n-3.43513-n
Here, A is the value of n x n decision matrix for n criteria.

10) Rank the Project Success Criteria and CSF: The
project success criteria and CSFs are ranked using the
processed weights. AHP-OS provided a group consensus
result to ensure that the weight results do not lead to a deadlock
due to conflicting judgments for two criteria. The

interpretation of the AHP consensus indicator is presented in
Table III.

CR

TABLE III
AHP GROUP CONSENSUS INDICATOR [28]
Consensus Indicator Explanation
<50% Very low
50% - 65% Low
65% - 75% Moderate
75% - 85% High
=>85% Very High

11) Conclusions: Based on the preceding stages, it can be
deduced which factors must be considered to achieve project
success.

E. Research Instrument

In Table I, 10 criteria for project success were identified.
Following validation with the project manager, six project
success criteria were selected: Time, Cost, Scope, Quality,
Stakeholder Satisfaction, and Objective Achievement. Table II
presents 48 CSFs gathered from the literature, with 23 factors
selected, distributed as follows: seven factors in the People
category, six factors in the Process category, six factors in the
Technology category, and four factors in the Organizational
category. A comparison of each success criterion and CSFs is
conducted using an absolute scale, as illustrated in Table IV [28].

Additionally, based on the extensive number of CSFs
utilized in this study, 57 questionnaire items were designed. It
offers a participant-driven prioritization of factors according to
their subjective significance. The Analytical Hierarchy
Process (AHP) creates rankings based on participants'
responses to these pairwise comparisons. According to the
AHP hierarchy presented in Figure 3, the scale mentioned
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earlier yields a priority ranking of the project success criteria
and CSF for comparison.

F.  Data Collection Technique

The initial data collection involved qualitative data,
including observation and discussion with the project manager
to identify problems and root causes and validate the success
criteria and CSFs for the GIS development project. The
validation results were then used to create a questionnaire
instrument, which was subsequently distributed to team
members.

For the data collection phase using questionnaires, the
distribution took place online among members of the geoportal
development project team in May 2022. The questionnaire
employed AHP-OS tools from bpmsg.com to facilitate
calculations and analyze results [28]Efforts were made to keep
the CR below 10% to mitigate the inconsistency and
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contradiction in AHP. Fortunately, AHP-OS checks the CR of
each user inputting his questionnaire, highlighting any
inconsistencies. Users can then revise their questionnaire
responses to determine the rating until the CR meets the
requirements of being below 10%.

III. RESULT AND DISCUSSION

A. Results

Based on the previous research stage, an AHP hierarchy
model was developed. Following validation with the project
manager, six project success criteria relevant to this project
were selected, namely Time, Cost, Scope, Quality,
Stakeholder Satisfaction, and Objective Achievement. The
weighting of project success criteria will be conducted using
AHP, with participants determining the priority of criteria in
the geoportal development.

Geoportal Development Project Success

S e Project
. . Stakeholder's Objective ]
Time Cost Scope Quality . . . Success
satisfaction Achievement .
I T Criteria
Efficient . . . N
. crent Proper planning System compatibility Top management
Communication - support and
— - — - commitment Critical
Team skills and L Familiar with
. Realistic schedule Success
competencies technology
Factor

Team composition
and tcam size

Knowledge
management

Efficient project

Organization culture

Financial resource

Clear requirement and
specification

Appropriate tools,

Leadership

Project Manager
Experience

management

Project complexity

Project control and

Clear roles and
responsibility

monitoring

Team commitment
and participation

Additionally, there are four categories of CSF: People,
Process, Technology, and Organization, encompassing 23
CSFs related to the project, all of which have been validated
by the project manager. This hierarchy serves as the
foundation for creating AHP questionnaires with a structure
comprising two hierarchy levels, 23 hierarchy leaves, and five
hierarchy nodes. The research questionnaire utilizes AHP-OS
[28]. The weighting results of project success criteria are
presented in Table V, while the weights for the CSF Group
Categories are displayed in Table VI. A Group Consensus of
84.8% indicates a high consensus on the success criteria,
ensuring that the resulting solution is meaningful for the
decision problem. All respondents provided CR calculations
below 10%, confirming the consistency of the questionnaire
results. In addition to individual weights per respondent, the
final weights are calculated in groups, as in Table V and Table
VI. The criterion or factor with the highest weight is

infrastructure, and

Organization strategic

resource

plan

Data quality and

availability

HW/SF selection

Fig. 3 AHP Hierarchy Model

considered the organization's most important and
recommended priority.
TABLE V
RANK OF PROJECT SUCCESS CRITERIA
Success Factor Weight (%)

Criteria R1 R2 R3 R4 RS Group
Stakeholder’s 21.1 334 265 256 167 25.9
satisfaction
Objective 211 334 265 256 167 25.9
achievement
Quality 19.6 11.6 10.9 25.6 16.7 17.3
Time 15.3 73 26.5 9.5 16.7 14.6
Cost 18.2 12 4.8 4.3 16.7 10
Scope 4.8 2.3 4.8 9.5 16.7 6.3
CR 8.8 9.1 09 09 0.0 0.4
Group Consensus o) /:

Indicator 84.8% (high)

Table V reveals that the most crucial success criteria for a
project are stakeholder satisfaction and objective achievement.
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This aligns with the geoportal's purpose, serving as a tool to
enhance remote sensing data services through E-Government.

TABLE VI
RANK OF CSF GROUP CATEGORY
Weight (%)

CSF Category RIL_ _R2_R3 R4 _R5 Group
People 565 565 55 565 565 438
Technology 55 262 262 262 262 235
Process 262 118 565 118 118 234
Organization 11.8 55 118 5.5 5.5 9.3
CR 43 43 43 43 43 1.9

Group Consensus

0,
Indicator 67.5% (moderate)

Table VI indicates that People are the most important factor
in achieving development success, highlighting the significant
influence of human resources on the development process.
Table VII details the consolidation of each CSF group category
weighing from 5 respondents.

TABLE VII
SUMMARY OF CSF LOCAL WEIGHT
Local .
Group CSF Weight Ranking I(I]ldlcator
Category o (%)
(%)
Efficient o 1212 5
Communication
Tamdland
p iy CR=0.3684
Team composition
- 344 7
and team size Grou
People Leadership 17.63 3 P
Project Manager Consensus
. 7.18 6 =843
Experience (high)
Clear roles and &
i e 21.30 2
responsibilities
Team cqrgmltment 23.86 1
and participation
Proper planning 12.13 4
Efle:)l‘lsicdszhedule 12.80 3 CR=08431
g 31.43 1
management Group
Process Efficient project 11.67 5 Consensus
management =787
Project complexity 8.48 6 L
Project control and (high)
. 23.49 2
monitoring
System
compatibility 15.89 3
Familiar with 10.19 5 CR=0.1881
technology
Clear requirements 13.01 4 Group
and specification
Technology . Consensus
Appropriate tools, —736
infrastructure, and 28.23 1 .
(moderate)
resource
Data quality and
availability 2313 2
HW/SF selection 9.56 6
Top management _
support and 30.30 2 CR=1.0722
commitment
Organization Group
Organization s 9.14 4 Consensus
culture
. . =879
Financial resource 42.83 1 .
Organization (very high)
g 17.74 3

strategic plan

All four group categories have CR below 10%, indicating
the consistency of the AHP questionnaire results. Furthermore,
all group consensus values are above 65%, aftirming that the
rank of the CSF groups is a viable solution to the problem. In
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the People category, team commitment and participation are
the most crucial factors

The most important factor in the process category is
knowledge management. Within the Technology category, the
most significant factor is the availability of appropriate tools,
infrastructure, and resources. Finally, in the Organizations
category, the most critical factor is the availability of financial
resources.

For a comprehensive view of the ranking of all factors
serving as CSFs in geoportal development, Figure 4 illustrates
the overall combined CSF ranking across the four group
categories. The overall CR showed a value of 1.9263%,
indicating that after merging the four categories, the factors
provided by the five respondents were consistently filled in,
making the results feasible for use as a solution to address the
problem.

Global Weight of CSF

0o 20 4.0 6.0 30 W0 120

Team commitmeant and participation GGG 10.44
Clear roles and responsibility I .22
Lezdership . 7 71
Enouledge manazement S T30
Approprizte tools mfrastruchre and. . I .55
Team skills and competencies GGG .21
Project control and montormgz NS S50
Data quality and availability I - o3
Efficient Commmmication S 5.3 1
Finanoal rezource  ES—— .57
Systan compatibility N S 73
Project Manager Expenence S =14
Clear requiremant and specification I .06
ERaalistic schedul: I .00
Proper plamming  — 2.34
Top manzz ement support and .. I 2251
Efficient project management S 2 73
Familiar with technology . 2.40
HW SF selection NN 2.25
Project complexdty W— 153
Orgamzation strategic plan A 164
Team composition and team size N 1.50
Orgamzation culture W 0.85

Fig. 4 Summary of CSF Global Weight (CR = 1.9263%)

B. Discussion

Based on the findings, the top 5 critical success factors for
GIS project development are in consecutive order.

1) Team Commitment and Participation: This factor,
ranked first under the People category, significantly impacts
GIS project development. Literature supports the notion that
thorough commitment and active participation from each team
member are crucial for successful geoportal development [18].
Organizations should ensure that human resource
concentration is not overly divided among multiple projects to
support geoportal’s successful development.

2) Clear Roles and Responsibility: Ranked second under
the People category, Clear Roles and Responsibilities are
crucial. The literature emphasizes the importance of involving
team members not only during execution but also in the
planning phase [12]. Assigning tasks and responsibilities
clearly ensures that every member knows and agrees on their
roles, preventing unassigned tasks.
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3) Leadership: Ranked third factor under the People
category, Leadership is a vital factor supported by various
literature sources as an IT/IS success factor [10], [11], [12],
[13], [18]. Project managers must efficiently distribute tasks,
persuade and motivate team members, and adhere to timelines
for effective contributions to geoportal development.

4) Knowledge Management: Ranked fourth under the
Process category, Knowledge Management is identified as an
IT/IS success factor [10], [23]. Regularly sharing tools or
media about experiences in GIS development is necessary, and
effective documentation minimizes difficulties in further
development.

5) Appropriate Tools, Infrastructure, and Resources:
Ranked fifth under the Technology category, the availability
of Appropriate Tools, Infrastructure, and Resources is
emphasized by literature [11]-[14], [23]. The organization
must be committed to providing IT facilities for geoportal
development readiness.

The following three factors are Team Skills and
Competencies (under the People category), Project Control
and Monitoring (under the Process category), and Data Quality
and Availability (under the Organization category). This
indicated that human resources development through certified
training, internal monitoring and evaluation, and data
availability for trials in executing draft modules are crucial for
success [29]-[30].

The last three factors ranked are Organizational Culture,
Team Composition and Size, and Organizational Strategic
Plan. These factors suggest that changes in organizational
structure, reduced team size, and cultural changes minimally
interfere with the development process. Financial resources
are ranked 10" because they play a significant role in meeting
facility needs for development.

IV.CONCLUSION

Based on the AHP-weighted results, project success
criteria and CSFs were ranked for the GIS project
development.  Stakeholder satisfaction and objective
achievement emerged as the top project success criteria. The
top five CSFs identified are Team Commitment and
Participation, Clear Roles and Responsibilities, Leadership,
Knowledge Management, Appropriate Tools, Infrastructure,
and Resources. These findings will guide organizations in
enhancing project management and prioritizing success factors
crucial for GIS development success. Moreover, the research
is a valuable learning experience for other government
agencies seeking to improve their information system
development projects.

It is important to note that this research is limited to a single
case study, limiting its generalizability to the organization
under study. Nevertheless, the AHP variables and hierarchies
can serve as a reference for similar research in case studies
involving other projects and organizations. The study
acknowledges the absence of consideration for emotional
influence factors, especially regarding the potential impact of
a lengthy AHP questionnaire on respondent enthusiasm.
Future research could explore these emotional factors and
integrate additional ranking methods such as Fuzzy AHP and

TOPSIS to enhance solution accuracy performance evaluation.
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