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In the dynamic field of software development, identifying and managing critical risk factors is essential for project
success. This study aims to model the primary risk factors influencing software projects using a novel approach. The
research employs Interpretive Structural Modelling (ISM) combined with the Matriced' Impacts Croisés Multiplication
Appliquée a un Classement (MICMAC) method to analyze and categorize these factors. ISM provides a structured
framework for understanding the interrelationships between risk factors, while MICMAC offers insights into their driving
power and dependence. This integrated methodology reveals a hierarchical structure of risk factors, classifying them into
driving, linkage, and dependence categories. Key findings show that driving factors, such as External Dependencies and
Requirements Volatility, are crucial to project success, necessitating proactive risk management strategies. Linkage factors,
like Technical Complexity and Project Management, also play significant roles, while dependence factors, such as
Technology Risks and Scope Creep, underscore the interconnected nature of these risks. The novelty of this study lies in its
integration of ISM and MICMAC, offering a comprehensive framework to model and understand risk factors in software
development. This approach provides valuable insights for project managers and stakeholders to better mitigate risks and
improve project outcomes, contributing meaningfully to existing literature on software project risk management.
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Introduction
Background

In the realm of software development, projects are
intricate and multifaceted endeavors that demand
careful attention to various uncertainties and risks.'
These risks, if left unmanaged, can significantly
impede the success of a project, affecting its timely
delivery, cost-effectiveness, and overall quality.
Therefore, it is crucial for project managers and
stakeholders to prioritize identifying and mitigating
these risks effectively. When critical risk factors in
software development projects are discussed,
reference is made to those key variables that have the
potential to disrupt project progress or compromise its
objectives. These factors can manifest in various
forms, such as inadequate requirements gathering,
technological complexities, resource constraints,
unrealistic timelines, and external dependencies,
among others.” Consequences such as project delays,
budget overruns, diminished quality, or even project
failure can result from failure to address these critical
risk factors. For instance, confusion, rework, and

* Authors for Correspondence
E-mail: shweta.9590@gmail.com, joshimp@rknec.edu

project scope creep can be caused by poorly defined
or constantly changing requirements. Similarly,
unforeseen challenges requiring additional time and
resources to resolve may be encountered in projects
involving cutting-edge or unfamiliar technologies.

Hindrance to progress and impact on project
outcomes can be caused by resource constraints, such
as limited availability of skilled personnel, hardware,
or software.” Rushed developments, sacrificing
quality and increasing the likelihood of errors, may
result from setting overly ambitious or unrealistic
deadlines. Moreover, projects relying on third-party
components, APIs, or services are susceptible to
disruptions caused by changes or failures in those
dependencies.

Effective risk management involves proactive
identification, assessment, and mitigation of these
critical risk factors.* This often entails thorough risk
identification by analyzing project requirements,
stakeholders' expectations, and external factors.
Subsequently, evaluation of the likelihood and impact
of identified risks to prioritize mitigation efforts and
allocate resources effectively is carried out.
Developing strategies and contingency plans to
address identified risks, such as adopting agile
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practices, conducting thorough testing, or diversifying
resource allocation, is also crucial. Continuous
monitoring of project progress and reassessment of
risks throughout the development lifecycle are
essential to adapt mitigation strategies as needed. By
modeling critical risk factors and implementing
robust risk management methodologies, software
development projects can enhance their resilience to
uncertainties, improve decision-making, and increase
the likelihood of successful outcomes.

Purpose

The primary objective of this research is to model
critical risk factors in software development projects.
In today's fast-paced and dynamic software
development landscape, understanding and managing
risks effectively is essential for project success.’
Therefore, the aim of this study is to identify, map,
and prioritize critical risk factors that may impact the
outcome of software development projects. By
modeling these risk factors, project managers and
stakeholders can gain valuable insights into potential
threats and take proactive measures to mitigate them,
ultimately improving project outcomes and ensuring
successful delivery.

The combination of Interpretive Structural Modeling
(ISM) and the Matriced' Impacts Croisés Multiplication
Appliquée a un Classement (MICMAC) approach
presents a robust framework for comprehensively
analyzing critical risk factors’ within software
development projects. ISM serves as a foundational
tool in this process by allowing project managers to
construct a hierarchical representation of risk factors,
thereby visually mapping out their intricate
interrelationships.” This hierarchical structure not only
provides a holistic understanding of the complex
network of risks but also highlights the key drivers that
significantly influence project outcomes. With ISM,
project managers can systematically categorize risk
factors based on their causal dependencies, enabling
them to prioritize and focus their attention on the most
impactful risks. By positioning risk factors within the
hierarchy according to their level of influence and
dependence, ISM facilitates the identification of critical
risks that pose the greatest threat to project success.
This prioritization is invaluable in guiding resource
allocation and decision-making processes, ensuring
that efforts are directed towards mitigating the most
consequential risks.

Furthermore, the integration of the MICMAC
approach enhances the analytical capabilities of ISM

by providing a structured method for categorizing risk
factors according to their driving power and
dependence. The MICMAC approach distinguishes
between different types of risk factors, such as
autonomous, dependent, linkage, and autonomous-
dependent factors, offering deeper insights into their
relative importance and impact on project outcomes.
Autonomous factors, for instance, possess high
driving power and exert significant influence on
project objectives independently of other factors.
Identifying and addressing these autonomous risks are
crucial for mitigating their potentially disruptive
effects on the project. Dependent factors, on the other
hand, have low driving power but high dependence on
other factors, necessitating proactive management to
minimize their impact. Linkage factors represent
critical risks that both influence and are influenced by
other factors within the risk landscape. Understanding
the interconnected nature of these risks is essential for
developing holistic risk mitigation strategies that
address the underlying dynamics of the project
environment. Finally, autonomous-dependent factors
have low driving power and dependence, indicating
minimal influence on project outcomes.

By systematically categorizing risk factors using
the MICMAC approach, project managers can gain a
nuanced understanding of the risk landscape and tailor
their risk management strategies accordingly. This
detailed analysis enables project managers to
prioritize their efforts and resources -effectively,
focusing on mitigating the most critical risks while
allocating adequate attention to other risk factors as
needed.

Related Works

The systemic approach of Interactive Management
(IM) has been utilized by researchers to identify and
address key risk factors threatening Zimbabwean IT
projects.  Specifically, six main risks—limited
computer literacy, poor communication, lack of
executive support, design complexity, bureaucracy,
and employee turnover—have been identified and
analyzed through a causal model to demonstrate their
interconnections and implications for risk mitigation
efforts.® Interpretive Structural Modelling (ISM) was
used to explore and understand the interrelationships
among 23 critical risk factors in software engineering
projects.” The application of risk analysis
methodologies was carried out by wusing the
DEMATEL-ISM model to establish hierarchical
relationships among IT project risk factors, with
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findings emphasizing the significant causal influence
of factors such as inaccurate need analysis, lack of
user support, and contract risks on other risks. Their
work underscores the critical importance of accurate
risk  control mechanisms for IT  project
development.'®'" Additionally, it was categorized into
human, technology, and process dimensions,
employing ISM to clarify their complex interrelations.
By integrating 26 risk factors into seven broader
elements, their model offers a structured framework
that simplifies the analysis of risks, aiding personnel
in comprehending intricate risk relationships and
providing practical guidance for similar risk
assessments in other domains.

Research Gap

The research gap in the domain of modeling critical
risk factors in software development projects using
ISM and MICMAC approach lies in the limited
exploration and application of these methodologies in
real-world software development contexts. While
ISM and MICMAC have been extensively used in
various fields for analyzing complex systems and
understanding interrelationships among factors, their
application specifically in the context of software
development projects is relatively sparse.

One aspect of the research gap pertains to the need
for empirical studies that validate the effectiveness
and practical utility of ISM and MICMAC in
modeling critical risk factors in software development
projects. While theoretical discussions and conceptual
frameworks exist, there is a lack of empirical
evidence demonstrating the applicability and benefits
of these methodologies in real-world project settings.
Empirical studies could involve case studies or
longitudinal analyses of software development
projects where ISM and MICMAC are applied to
model critical risk factors and evaluate their impact
on project outcomes.

Furthermore, there is a gap in the literature
regarding the integration of ISM and MICMAC
with existing risk management frameworks and
methodologies in software development. While
ISM and MICMAC offer valuable insights into the
hierarchical structure and categorization of risk
factors, their integration with established risk
management practices. Investigating how ISM and
MICMAC can complement existing risk
management processes and enhance their
effectiveness could provide valuable insights for
practitioners.

Another research gap relates to the scalability and
adaptability of ISM and MICMAC to different types
and sizes of software development projects. While
these methodologies have demonstrated utility in
various domains, their applicability to projects of
varying complexities and scopes within the software
development domain requires further exploration.
Research could focus on identifying the factors that
influence the effectiveness of ISM and MICMAC in
different project contexts and developing guidelines
or best practices for their application in diverse
software development settings.

Overall, addressing these research gaps would
contribute to advancing the state of knowledge in risk
management in software development projects and
provide valuable insights for practitioners seeking to
enhance their risk management practices. By bridging
the divide between theory and practice and providing
empirical evidence of effectiveness, future research
could help establish ISM and MICMAC as valuable
tools for mitigating risks and improving project
outcomes in the software development domain.

Research Objectives

The specific objectives of the research are outlined
as follows:

1.  Identifying Critical Risk Factors: The first
objective of the research is to identify critical risk
factors inherent in software development projects.
This involves conducting a comprehensive analysis of
potential risk factors that could impact project
success, considering factors such as requirements
volatility, technical complexity, resource constraints,
and external dependencies.

2. Analyzing Interrelationships: The second
objective is to analyze the interrelationships among
identified risk factors. This involves examining how
different risk factors influence each other and
understanding the causal dependencies between them.
By analyzing these interrelationships, the research
aims to gain insights into the complex dynamics of
risk in software development projects.

3. Prioritizing Risks: The third objective is to
prioritize identified risks based on their impact and
influence on project outcomes. This involves
developing a  systematic  methodology  for
quantitatively assessing the importance of each risk
factor and prioritizing them accordingly. By
prioritizing risks, project managers can allocate
resources more effectively and focus their efforts on
mitigating the most critical threats.
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Methodology

The ISM is a methodological approach used to
analyze and understand complex systems by
identifying the relationships among different elements
or factors within the system. It was developed by John
N. Warfield in the 1970s and has since been applied
in various fields, including engineering, management,
and systems analysis. The research flow diagram for
the study is shown in Fig. 1.

The ISM methodology involves several key steps:

1.  Identifying factors: The first step in ISM is
to identify the elements or factors that constitute the
system being analyzed. These elements could be
components of a technology, aspects of an
organization, variables in a process, or any other
relevant entities within the system. The list of such
factors is shown in Table 1.

2. Develop Structural Self-Interaction Matrix
(SSIM): The Structural Self-Interaction Matrix

| LiteratureReview | | Experts’ opinion |
: . .
| Final List of Factors |

ISM Methodology —
1. Develop SSIM Matrix

2. Initial Reachability Matrix

3. Final Reachability Matrix

4. Level Partitioning

5. Formation of ISM Model

— MICMAC Analysis

1. Calculate Driving and
dependence power

2. Partition into four clusters

Fig. 1 — Research Flow diagram

(SSIM) is a key output of the Interpretive Structural
Modeling (ISM) methodology. It is a square matrix
that represents the contextual relationships between a
set of variables or factors. Each row and column in
the matrix correspond to a single factor, and the cells
in the matrix indicate the degree of influence that each
factor has on itself and on the other factors in the
system. The SSIM is developed through a process of
expert consultation, where practitioners are asked to
identify the factors that are relevant to the system and
to discuss the relationships between them. To
establish a contextual relationship between variables
in the ISM methodology, experts' opinions are
solicited through management approaches such as
brainstorming and nominal group technique. In this
study, virtual meetings were conducted with
practitioners to discuss the contextual relationship for
each CSF and determine the existence and direction
of influence between any two factors i and j. Their
evaluation was used to construct a contextual
relationship known as SSIM, as shown in Table 2.
This relationship indicates that one variable
contributes to the enhancement of another, creating a
contextual relationship between the selected
parameters. The analysis of factors in the
development of SSIM utilized the following four
variables to indicate the relationship between factors i
and j:

e V- Factor i influences Factor j;

e  A-Factoriis influenced by Factor j;

e  X- Factor i and j influences each other; and

e  O- No relation between the Factor i and j

3. Constructing a Reachability Matrix: After
establishing the relationships between elements, a

Table 1 — List of identified factors x

Factor Description

Technical complexity'
process

Scope creep13
complexity

Resource constraints'
1
Team competency >

Communication
Challenges'®

Technology risks'’
Requirements volatility'®
Quality assurance'’
Project management20
Stakeholder engagement®!
External dependencies?

The level of intricacy and difficulty associated with the technical aspects of the software development
The tendency for project scope to expand beyond initial expectations, leading to increased project

Limitations in the availability or allocation of resources, such as budget, time, or manpower
The collective skills, knowledge, and expertise of the project team in executing tasks and achieving goals
Obstacles or barriers hindering effective communication among project stakeholders

Potential threats or uncertainties associated with the adoption and use of technology in the project
The frequency and extent of changes to project requirements over the course of the project

Practices and processes aimed at ensuring the quality and reliability of the software product

The planning, coordination, and control of project activities to achieve project objectives

The involvement and collaboration of stakeholders throughout the project lifecycle

External factors, entities, or dependencies that impact the project but are beyond the project's control
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Table 2 — Structural self interaction matrix (SSIM)

S N Factors/problems 1 2 3 4 5 6 7 8 9 10 11

1 Technical complexity - \Y o A \% (0] A \Y v (0] o

2 Scope creep - A A A (0] A A A A A

3 Resource constraints - v \% O A v A (6] o

4  Team competency - A v \Y \Y A v O

5 Communication challenges - O A O A \% o

6 Technology risks - o (0] A (0] ¢

7  Requirements volatility - A" v v A%

8  Quality assurance - A A A

9  Project management - A A

10 Stakeholder engagement - A

11 External dependencies -

reachability matrix is constructed to represent the = MICMAC Analysis

connections between each pair of elements. The The Matriced" Impacts Croises Multiplication

reachability matrix is a binary matrix that indicates
whether there is a direct or transitive relationship
between each pair of elements.

4. Building a Digraph: Based on the
reachability matrix, a directed graph (digraph) is
constructed to visually represent the relationships
among the elements. In the digraph, each element is
represented as a node, and the relationships between
elements are represented as directed edges.

5.  Level Partitioning: The stage of level
partitioning involves organizing the elements or
factors into distinct levels based on their hierarchical
relationships within the system. This process begins
by identifying the most influential or fundamental
elements, often those with no incoming edges, and
assigning them to the highest level. Subsequent levels
are then determined based on the direct influence of
higher-level elements, with lower-level elements
influenced by those at higher levels. Through iterative
refinement and analysis of connectivity patterns, level
partitioning helps establish a clear hierarchical
structure that accurately reflects the dependencies and
interactions within the system. This structured
organization facilitates the interpretation and analysis
of the ISM model, enabling stakeholders to gain
insights into the system's architecture and dynamics
for informed decision-making.

6. Interpretation and Analysis: Once the
digraph is constructed and organized into levels, it is
interpreted to gain insights into the structure and
dynamics of the system. This involves analyzing the
relationships between elements, identifying key
drivers or influencers within the system, and
understanding how changes to one element may
impact others.

Appliquée a un Classement (MICMAC) analysis is a
method used to categorize factors based on their driving
power and dependence within a system. Here are the
steps involved in conducting MICMAC analysis:

1. Identifying Factors: The first step is to
identify and list all relevant factors or elements that
contribute to the system under study. These factors
can include variables, components, or entities that
have an impact on the system's functioning or
outcomes.

2. Constructing a Structural Matrix: Once the
factors are identified, a structural matrix is
constructed to represent the relationships between
each pair of factors. The structural matrix typically
consists of cells indicating the influence of one factor
on another, with values assigned based on the strength
and direction of the relationship.

3.  Calculating Driving Power and
Dependence: Using the structural matrix, the driving
power and dependence of each factor are calculated.
The driving power of a factor refers to its ability to
influence other factors within the system, while
dependence indicates the extent to which a factor is
influenced by others. These calculations are often
based on algorithms or mathematical formulas applied
to the structural matrix.

4.  Categorizing Factors: Based on their driving
power and dependence values, factors are categorized
into four groups: autonomous, dependent, linkage,
and drivers. Driving factors have high driving power
and low dependence, meaning they exert significant
influence on other factors but are not strongly
influenced by them. Dependent factors have low
driving power and high dependence, indicating they
are influenced by other factors but do not exert
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significant influence themselves. Linkage factors have
both high driving power and dependence, representing
critical factors that both influence and are influenced
by other factors. Autonomous factors have low
driving power and dependence, suggesting they have
minimal influence on other factors and are not
significantly influenced by them.

5. Interpretation and Analysis: Once factors
are categorized, the results of the MICMAC analysis
are interpreted and analyzed to gain insights into the
dynamics of the system. This involves understanding
the roles and relationships of different factors within
the system, identifying critical factors that drive
system behaviour, and recognizing dependencies that
may impact system performance.

Results & Discussion

The analysis of critical risk factors in software
development projects using ISM coupled with the
MICMAC approach yielded valuable insights into the
hierarchical structure and interrelationships among
these factors.

J SCIIND RES VOL 84 APRIL 2025

In ISM, influence is measured in binary form i.e.
in 0 and 1 only. There is no value in between
indicating medium or weak influence. The experts
were asked to map the relationship of influence
between all the factors considering two factors at one
time. The relationship was mapped using V, A, X
and O letters indicating ith factor influencing jth
factor, jth factor influencing ith factor, both factors
trying to influence each other, and no relation
between the factors. The data in the Table 3
represents Initial Reachability Matrix (IRM) which
was formed by utilizing the rules mentioned Step 2
and Step 3 of ISM methodology section. The row-
wise summation of values indicates driving power of
that factor. The column-wise summation of values
indicates the dependence of that factor on the other
factors. Considering the rules for removing
transitivity, the final reachability matrix was formed
as shown in Table 4.

The level partitioning consisting of reachability set
and antecedent and associated levels is given in the
Table 5. To obtain the reachability set for factor 1, the

Table 3 — Initial reachability matrix (IRM)

]
z

Factors/problems 3
Technical complexity
Scope creep

Resource constraints

Team competency
Communication challenges
Technology risks
Requirements volatility
Quality assurance

Project management

O —m O = O O O = O O

Stakeholder engagement

N TR RV I N VA SR
S o0 O~ OO0~ O~ —
— m e = = O = = = = = N

[w]

External dependencies

N
[V}

(e

O = O O O = = = O O

—
S
—_
—_

C O =~ O =, O = O =D
S O = O O = O = O O O X
S OO O = O O = O O O
_m e = = OO = = O = 0
—_—_—— O = 00 OO0 O = O
—_—_ 0 0O = O = = O o O

—_ O O O = O O o o o O

Table 4 — Final reachability matrix (FRM)

S

S N Factors/problems

1 Technical complexity
Scope creep
Resource constraints
Team competency
Communication challenges
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Requirements volatility
Quality assurance
Project management
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Table 5 — Level partitioning

SN  Factors/problems Reachability set Antecedent set Level
1 Technical complexity 1,2,3,4,5,6,8,9,10, 1,3,4,5,7,9, v
2 Scope creep 2, 1,2,3,4,5,7,8,9,10,11, 1
3 Resource constraints 1,2,3,4,5,6,7,8,10, 1,3,4,7,9,10,11, v
4 Team competency 1,2,3,4,5,6,7,8,9,10,11, 1,3,4,5,7,9,10,11, 11
5 Communication challenges 1,2,4,5,6,7,8,9,10, 1,3,4,5,7,9,10,11, I
6 Technology risks 6, 1,3,4,5,6,7,9,10,11, 11
7 Requirements volatility 1,2,3,4,5,6,7,8,9,10,11, 3,4,5,7,9, VI
8 Quality assurance 2,8, 1,3,4,5,7,8,9,10,11, II
9 Project management 1,2,3,4,5,6,7,8,9,10, 1,4,5,7,9,10,11, A\
10  Stakeholder engagement 2,3,4,5,6,8,9,10, 1,3,4,5,7,9,10,11, 111
11 External dependencies 2,3,4,5,6,8,9,10,11, 47,11, VI

‘ Requirements Volatility |

\ * .
| External Dependencies |

1‘ Project Management I

. 4 A 2
. : |
‘ Resource Constraints | ‘ Technical Complexity |

‘ Team Competency }- w; Stakeholder Engagement ]- -|C0mrnum'cation Challenges‘

—{ Technology Risks ]- -{ Quality Assurance f

-| Scope Creep

Fig. 2 — ISM model

corresponding row is searched for the value of ‘1’ in
Table 4. To obtain the antecedent set for factor 1, the
corresponding column is searched for the value of ‘1’
in Table 4. Reachability set /antecedent set consists of
all such factors where it appears ‘1°. The intersection
set is then evaluated by considering common elements
of reachability set and antecedent set.The ISM model
is shown in Fig. 2. Based on the values of driving and
dependence power, Table 6 is formed representing
ranking and grouping of the factors into driving,
dependence, linkages and autonomous factors. The
grouping based on driving and dependences powers of
the factors is shown in Fig. 3.

In MICMAC analysis, External Dependencies are
identified as a top driving factor with substantial
influence and low dependence on internal factors.
This suggests that external elements such as
regulatory constraints, vendor relationships, and
market shifts play a pivotal role in shaping project
outcomes, while not being significantly affected by
internal dynamics. Effectively managing these
dependencies is crucial for minimizing risks and
ensuring project success, given their capacity to
impact other elements within the system.
Requirements Volatility ranks second in the Driving
Group, similarly demonstrating significant influence

while being minimally dependent on other factors. It
impacts critical aspects such as project scope,
resource allocation, and team dynamics. This
underscores the need for agile project management
strategies capable of adapting to evolving
requirements, ensuring alignment with changing
stakeholder expectations and maintaining project
progress.

Ranked third in the Linkage Group, Technical
Complexity balances significant driving power with
moderate dependence. It influences key project areas
such as timelines, resource management, and overall
performance while being shaped by other system
factors. Addressing technical complexity is vital for
smooth project execution and minimizing disruptions.
Project Management, ranked fourth, has a strong
influence on various project elements, including
resource optimization and coordination. However, its
effectiveness is shaped by internal and external
factors, making adaptive strategies essential for
project success. Team Competency, in fifth place,
emphasizes the importance of skilled teams in
achieving project goals, though it is influenced by
other elements, necessitating continuous development
and empowerment efforts.

Resource Constraints (ranked sixth) highlight the
need for strategic resource allocation, as balancing
availability with project demands directly impacts
delivery timelines and budgets. Communication
Challenges, positioned seventh, play a vital role in
fostering collaboration and resolving conflicts but are
influenced by various internal and external dynamics,
requiring robust communication management
strategies. In the Dependence Group, Quality
Assurance (ranked ninth) relies heavily on factors like
resources and scope for maintaining standards, while
Technology Risks (ranked tenth) necessitate proactive
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Table 6 — MICMAC ranking and grouping

Factors Dependence Driving Driving/ MICMAC MICMAC
power Power Dependence power rank group
Technical complexity 6 9 1.50 3 Linkage
Scope creep 10 1 0.10 11 Dependence
Resource constraints 7 9 1.29 6 Linkage
Team competency 8 11 1.38 5 Linkage
Communication challenges 8 9 1.13 7 Linkage
Technology risks 9 1 0.11 10 Dependence
Requirements volatility 5 11 2.20 2 Driving
Quality assurance 9 2 0.22 9 Dependence
Project management 7 10 1.43 4 Linkage
Stakeholder engagement 8 8 1.00 8 Linkage
External dependencies 3 9 3.00 1 Driving
1 - . " —— the critical role of resource allocation and capacity
" | i R m ¥s building initiatives. Project managers should prioritize
8 o B investments in technical expertise, project management
é Z capabilities, and team development to effectively
g : T B:flffrfan{);?ﬁa complexities and optimize project
; 7 L 3. Communication and Stakeholder
(11 %t Engagement:
o 1 2 3 4 s 6 7 8 9 10 1 Addressing factors like Communication challenges

Dependence power

Fig. 3 — MICMAC analysis

risk management to prevent disruptions. Lastly, Scope
Creep, ranked eleventh, underscores challenges in
managing project scope, with high dependence on
other factors that, if unmanaged, can lead to
delays and cost overruns. Vigilant change control and
scope management are essential for mitigating its
impact.

Based on the results, several implications can be
drawn for managing software development projects
effectively:

1.  Strategic Planning and Risk Management:

Recognizing driving factors such as
External dependencies and Requirements volatility
underscores the importance of robust strategic
planning and risk management practices. Project
managers should proactively identify and assess
external dependencies and potential changes in
project requirements, incorporating contingency plans
to mitigate associated risks and ensure project
resilience.

2. Resource
Building:

Linkage factors such as Technical complexity,
Project management, and Team competency highlight

Allocation and  Capacity

and Stakeholder engagement is essential for fostering
collaboration and alignment among project stakeholders.
Project managers should implement effective
communication strategies and stakeholder engagement
plans to facilitate transparency, resolve conflicts, and
maintain stakeholder support throughout the project
lifecycle.

4. Risk
Planning:

Dependence factors such as Technology risks,
Quality assurance, and Scope creep highlight areas
where proactive risk mitigation and contingency
planning are essential. Project managers should
conduct comprehensive risk assessments, implement
quality assurance measures, and establish robust
change control mechanisms to address potential
disruptions and deviations from project scope.

5. Agile and Adaptive Project Management:

Given the dynamic nature of software development
projects, adopting agile and adaptive project
management methodologies is crucial. Agile
approaches enable iterative development, continuous
stakeholder feedback, and adaptive responses to
changing project requirements, thereby enhancing
project flexibility and responsiveness to evolving
conditions.

Mitigation and  Contingency
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6. Continuous Improvement and Learning
Culture:

Emphasizing a culture of continuous improvement
and learning is paramount for addressing the evolving
challenges of software development projects. Project
teams should encourage knowledge sharing, foster
innovation, and embrace lessons learned from project
experiences to drive ongoing performance
enhancements and organizational growth.

By incorporating these implications into
project management practices, organizations can
effectively navigate the complexities of software
development projects, mitigate risks, and maximize
project success.

Conclusions

This study provides valuable insights into the
hierarchical structure and interrelationships among
critical risk factors in software development
projects. Using ISM to model complex risk
interactions and MICMAC to categorize them based
on driving power and dependence, it highlights key
factors influencing project success. Driving factors,
such as External dependencies and Requirements
volatility, require strategic risk management, while
linkage factors like Technical complexity
emphasize resource allocation and collaboration.
Dependence factors, including Technology risks
and Scope creep, point to the importance of
proactive mitigation. However, this approach has
limitations, including reliance on data quality and
the potential for subjective bias in risk factor
analysis. Additionally, the static nature of ISM-
MICMAC models may not fully capture the
evolving dynamics of software projects. Future
research could integrate quantitative methods for
better accuracy and dynamic modelling to address
the changing nature of projects. Exploring cross-
industry applications and developing decision
support systems may also expand its practical
utility in managing software development risks.
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