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Abstract: This article investigates the critical success factors (CSFs) of project
management in Indonesian higher education institutions (HEIs). Based on the
data from in-depth interviews with nine project managers in four Indonesian
universities and survey results, this article identifies 12 critical success factors
and their interconnectedness. The role of each factor and its relationship with
other factors are described using a combination of decision-making trial and
evaluation laboratory (DEMATEL), interpretive structural modelling (ISM)
and Matrice d'Impacts Croisés Multiplication Appligué un  Classement
(MICMAC). There are seven causal success factors and five effect success
factors. These factors are interrelated to form a four-level hierarchical structure.
The findings can inform project stakeholders in Indonesian HEIs on increasing
the success potential and minimising the risk of failure.
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1 Introduction

Every project has a unique configuration and distinct activities, so the undertaking always
provides new lessons (Heldman, 2011). Even if the two designs are similar, the deliveries
will not be the same. Each is unique and distinguished from one another, offering new
lessons for teams and organisations whether the delivery fails or succeeds. Such lessons
from past projects can improve future project management (Sepehri, 2015). Therefore,
organisations need to document and manage project information systematically (Duftield
and Whitty, 2015). However, knowledge from past projects is often tacit and hard to
enumerate. Tacit knowledge accumulated from experiences and actions is understood and
applied unconsciously — therefore challenging to articulate — but can be transferred
through interactive conversations, storytelling and shared experiences (Ungan, 2006).

When experienced professionals join a project team, they transfer their tacit
knowledge to the other team members through collaboration. Another transfer method is
one-to-one coaching or sharing (Aljuwaiber, 2019). A junior team member can also learn
from those with more experience by paying attention and observing. Such shared
knowledge among team members increases the potential for success (Bhatti et al., 2021).
However, two similar projects in an organisation may be separated by a long gap, which
renders the relevancy of knowledge from the previous project. In this case, the new
project team must start from scratch. Wasteful practices like this warrant research on
preserving and updating tacit knowledge as an organisational asset for future use, even if
it is in a distant future.

The core principle of project management lies in the critical success factors (CSFs)
(Miiller and Jugdev, 2012). A project can be successful if it achieves the objectives and
meets or exceeds the stakeholders’ expectations, necessitating the capability to overcome
obstacles. Project success has been a focus of research in project management (Ali et al.,
2021). Organisations study and adopt project management to achieve project success
(Bond-Barnard et al., 2018). While the definitions vary, common indicators of success
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are the end products that meet customer demands (Bannerman, 2008) and the process that
balances cost, time and scope (Bannerman, 2008). Aside from objective achievement,
project success can also be indicated by the satisfaction of project stakeholders (Ayat
et al., 2021), as both are essential for business and strategic perspectives. From a broader
sense, a project is considered successful if it advances the organisation’s mission (Castro
et al., 2021).

Quantifying project success requires performance indicators (PIs) or success criteria
(Chovichien and Nguyen, 2013). Time, cost, and specifications are three common
indicators (Castro et al., 2021), but businesses and organisations now demand indicators
aligned with their strategic objectives. New indicators include team morale, client
satisfaction, quality, health and safety, business performance, productivity and
sustainability (Jigeesh and Rao, 2018; Ofori-Kuragu et al., 2016; Stanitsas et al., 2021).

Past research has examined CSFs in project management. Pinto and Prescott (1988)
piloted research on project CSFs at each stage in a project life cycle. Belassi and Tukel
(1996) proposed a framework to determine the success and failure factors. Fortune and
White (2006) proposed a CSF framework for systemic modelling projects. Gunduz and
Almuajebh (2020) conducted further analysis by assessing and prioritising CSFs in the
construction industry to inform decision-making. By reviewing the literature, Ayat et al.
(2021) explored CSFs in the information and communication technology project. From
these past studies, it is important to note that researching CSFs requires paying attention
to the criticism put forward by Belassi and Tukel (1996) on the narrow perspective in the
identification. They argued that analysing CSFs should not be too general or too specific
to produce practical and theoretical contributions. Zwikael and Globerson (2006)
mentioned that too general CSFs cannot support a project manager’s decision-making. In
other words, rigorously determining scopes and testing proposed CSFs is necessary.

Other researchers like Badew1 (2016) believed that project investment success is
more critical than project success, e.g., the identification of CSFs. Meanwhile,
Bannerman (2008) clustered research on project success into three:

1 the factors that influence project success and failure
2 the variables that affect project outcomes and the ways to mitigate the adverse effects
3 the measurement of project success or failure.

The project investment concept aligns with the first and second research clusters
proposed by Bannerman (2008).

This study examines project success factors at the organisational level to determine
the CSFs, with higher education institutions (HEIs) as the subject of the study. In general,
HEI projects aim to achieve organisational goals similar to any other project, but certain
characteristics distinguish HEI projects from other organisations. For example, unlike
commercial projects, HEI projects prioritise noble values, so financial profit is not the
main goal.

Educational stitutions such as HEls seek to translate the organisation’s vision,
mission, and strategies into concrete actions. Identifying CSFs in HEI projects is essential
because the projects’ success and failure influence the institution’s performance. With
appropriate CSFs, HEIs can avoid the risk of failure, exploit the opportunities that could
lead to project success, and foster organisational sustainability.
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HEI projects are characterised by combinations of aspects. In some projects, such as
curriculum preparation, the team consists of only internal members of the organisation. In
other projects, such as national-level competitions or research, the team consists of
internal employees and customers (students). Some projects are funded by external
grants, while others are funded internally. The various conditions pose challenges that
increase the risk of failure. Project management courses are accessible, but good practices
may not always be well-adopted. When they are, the transfer of knowledge from one
successful project to another may be hindered by departmental, time and functional
barriers. This transfer could be eased by exploring in more depth the success drivers, i.c.,
project success factors (Chovichien and Nguyen, 2013).

To the best of our knowledge, only a few studies addressed project management in
educational institutions, especially HEIs. Among the few is the identification of CSFs
of business process reengineering in a Malaysian HEI (Ahmad et al, 2007), the
identification of CSFs in enterprise resource planning (ERP) in universities (Al Dayel
et al., 2011; Alhadi and Al-Shaibany, 2017; Rabaa’i, 2009), the identification of CSFs in
international partner-funded education development projects in Egypt (Mohareb, 2017),
and the measurement of CSFs in information systems development projects in HEIs
(Subiyakto et al., 2016). These studies are limited to a specific context in an industry,
which according to Belassi and Tukel (1996), only offers limited practical and theoretical
contributions.

This research fills the gap by avoiding too narrow educational contexts. With a more
holistic perspective of project success in educational institutions, the findings of this
study offer novelty and more practical implications for the HEI stakeholders. The
analysis starts with identifying the tacit knowledge of the project success factors from the
perspective of HEI project experts. Then, these CSFs are systematically recorded and
analysed as intangible assets that support organisational sustainability. The first approach
is qualitative, using a sequential exploratory mixed method. The data were collected
from interviews with HEI project experts, which were examined using content analysis
to identify the CSFs. The next process was conducting further analysis of the
identified CSFs using a quantitative approach, which includes the integration of the
decision-making trial and evaluation laboratory (DEMATEL) and interpretive structural
modelling (ISM) (Zhou et al.,, 2006). The DEMATEL-ISM approach has proven
successful in exploring CSFs in various areas, providing rigorous analysis, and offering
relevant managerial implications (Cui et al., 2020; Yin et al., 2012). The research samples
are private universities in two big cities in East Java, Indonesia, i.c., Surabaya and
Sidoarjo, selected using judgement sampling.

The remainder of the article is organised as follows. Section 2 describes the detailed
research methods, with the narrative following the sequence of the research process.
Section 3 describes the results of the study, which consists of three subsections: project
success factors in HEIs, DEMATEL results and ISM results. Section 4 discusses the
impact of the study, with two subsections based on the findings of DEMATEL: the causal
factors and the effect factors. Finally, Section 5 concludes the study and provides
directions for future research.
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2 Research method

This research uses sequential exploratory mixed methods to achieve the research
objectives. The first part of the research process was carried out using a qualitative
approach, and the second part using a quantitative approach. The details of the research
stages are as follows.

2.1 Conducting interviews to explore the project success factors

The interviews were held from March to May 2021. The respondents were selected using
judgement sampling. The criteria were project managers with a minimum five-year
experience leading projects in the higher education sector. The data were examined using
content analysis to find keywords from the interviews’ transcripts and identify the
features of project management in HEIs. This study conducted interviews online using
Zoom video conference. Table 1 shows the interview protocol in this research.

Table 1 Interview protocol
QO code List of question
Al What is the scope of the project?
A2 How is the project organised?
A3 What is the role of each party in the project?
A4 What is the time frame of the project?
AS What are the stages of the project and its KPIs?
A6 What are the project costs?
AT What are the problems and challenges of the project? How to solve them?
AR How do you describe the success of the project?
A9 What are the success factors of the project?
AlO What strategy to ensure the success of the project?
All What are things that are important for the project?
Al2 What are the criteria of a good team member?
Al3 How do you see the progress of the project in comparison with a similar project in

previous years?

Al4 How do you evaluate the project? In your opinion, is the project successful?

2.2 Developing a pairwise comparison questionnaire and collecting data

The project success factors identified in the first stage were used to develop a pairwise
comparison questionnaire. Ten experts from four Indonesian HEIs filled out the
questionnaire to assess the interrelationships among the identified CSFs. This research
uses this survey results as the primary data for further analysis.

2.3 Data analysis using the integrated DEMATEL and ISM methodology

The data from the questionnaire were analysed using DEMATEL-ISM as follows:
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Step 1

Step 2

Step 3

Step 4
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Generating the direct relation matrix.

Using an averaging process, the survey results were aggregated to measure the
relationships between variables. For comparison, this research uses a scale of 0
to 4, where 0 means no influence and 4 means strong influence. The
direct-relation matrix 4 = [a;] is calculated using equation (1) as follows:

— 1 H i
Wkl 0

where the H is the number of experts and the x/’

4! is the score given by the o™

expert, indicating the influential level that factor i has on factor j.

Establishing the normalised direct relation matrix.

The normalised matrix (M) aims to scale the data so that the value of each
matrix element is between 0 to 1. This step is necessary to avoid bias that may

arise from the use of different scales, and ensure that the results will be
consistent.

M=,.4 2)
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Obtaining the total relationship matrix.

The total relationship matrix (T) emphasises the difference between elements to
identify the sub-factors accurately. Equation (4) is used to obtain the total
relationship matrix, where i indicates the identity matrix.

T=M+M>+M 4= % " M =M(I-M)" (4)

where T=[t;]wn Lj=1,2, ..., 0.
Calculating the prominence degree and the net effect.

The matrix 7'is used to calculate the prominence degree (D + R) and the net
effect (D — R) and determine the roles and the order of priority of the sub-factors
used in the study. The vector D represents the sum of rows [equation (5)], while
the vector R represents the sum of columns of matrix T [equation (6)].

p=%" 1 (3)
R=" 4 (6)

The degree of prominence of each sub-factor was ranked from the highest to the
lowest, resulting in the sub-factors’ order of importance. Meanwhile, the net
effect classifies the sub-factors in the system based on their roles. A positive net
effect indicates that a sub-factor is in the cause group, and a negative net effect
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indicates that a sub-factor is in the effect group. The higher the net effect, the
stronger a sub-factor affects other sub-factors.

Setting a threshold value to produce the initial reachability matrix.

Firstly, setting a threshold value of # is necessary to exclude negligible
relationships (Zhou et al., 2006). Then, the total relationship matrix is converted
into a binary matrix to indicate a relationship between sub-factors using
equation (7). This new matrix is called the initial reachability matrix (7). Ifan
element in the total relationship matrix is greater than or equal to the threshold, a
value of 1 is assigned, which indicates a relationship between two sub-factors. If
an element 1s smaller than the threshold, a value of 0 is assigned, indicating no
relationship between two sub-factors.

- {1, ify, 20

t 7
0, ify; <6 M

iy

Producing the final reachability matrix.

The next step is to convert the initial reachability matrix (7) into the final
reachability matrix. This is accomplished through the application of the
transitivity rules, which develops the sub-factor relationship logic: if element 4
affects element B, and element B affects element C; then, element 4 also affects
element C.

Constructing the hierarchical structure model.

The last step is constructing the hierarchical structure model using the ISM
method through an iterative process. In the final reachability matrix, the
reachability, antecedent, and intersection sets for each element are identified.
The reachability set consists of row elements with a value of 1. The antecedent
set consists of column elements with a value of 1. The intersection set consists
of elements that belong to both reachability and antecedent sets. Secondly,
sub-factors with reachability set as an intersection set are identified and
positioned at level 1 in the hierarchical structure (top-level). Then, the top-level
sub-factors were discarded from the matrix. Then, the process is repeated to
identify the set of elements in the next levels. This iteration continues until all
sub-factors are allocated a position in a hierarchical structure.

2.4  Developing MICMAC Cartesian diagram

Matrice d'Impacts Croisé Multiplication Appliqué un Classement (MICMAC) classifies
elements into four: autonomous, dependent, linkage, and independent (Arcade et al.,
1999). In doing so, MICMAC identifies significant elements and their roles in a system
formation, validating the structural model obtained from the ISM. To obtain the
dependence power and driving power of factors, MICMAC sums up the numbers in the
columns of each element (X-axis) and the numbers in the rows of each element (Y-axis),
respectively.
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3 Results

3.1 Project success factors in HEIs

The interviews involved nine project experts from four private universities in Surabaya
and Sidoarjo, Indonesia as shown in Table 2.

Table 2 Demographics of respondents

Years of working

Respondent Pasition at university Projects led in the past five years
Rl Lecturer =25 e The technological and professional skills
development
R2 Vice dean 21-25 * Research project in waste management
* Community service
R3 Lecturer >125 ¢ Community service
* Research project in the use of wind power
as a renewable energy source
* Procurement of oil and gas workshop
equipment
R4 Lecturer 21-25 * Student creativity programme
¢ Comparative study of academic senates
RS Lecturer 21-25 # The student admission
R6 Lecturer 6-10 e Virtual exhibition
¢ Community service
R7 Lecturer 21-25 o National accreditation

* Community service
RS Lecturer 21-25 e A research project funded by the
Indonesian ministry of higher education

RO Laboratory 6-10 ¢ National conference
coordinator

The interviews were conducted online on Zoom. The stopping rule was when a saturation
point was reached (no more new information). The next step was extracting data and
applying content analysis to identify the project’s success factors. At this stage, the
transcript was examined to identify keywords that appear most frequently. After that, the
identified project success factors are corroborated by experts’ opinions. This process
resulted in 12 project success factors, as shown in Table 3.

The first CSF identified from the content analysis is the relevance of project plans to
the organisation’s vision and mission (SP). These projects will likely obtain full support,
making the delivery more straightforward and efficient. Indeed, support from
organisation members can guarantee a project’s success.

The second CSF is the tactical planning of a project that considers long-term
cooperation (TP). For sustainability purposes, HEI projects need cooperation and support
from internal parties in the form of, among others, intra-departmental collaboration, as
well as from external partners, such as parmerships with vendors or other HEIs. Such
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internal and external cooperation instils trust among the stakeholders. In future project
initiations, the collaboration will be more effective because the stakeholders do not
have to undertake the engagement and orientation process, which is sometimes
time-consuming.

Table 3 Project success factors in HEIs
No. Project success factor Code
1 Relevancy of a project plan to the organisation’s vision and mission SP
(Shenhar and Holzmann, 2017)
2 Project tactical planning that considers long-term cooperation (Miller TP

and Jugdev, 2012)

3 Detailed project operational plans (Slavin et al., 2018; Zid et al., 2020) op
4 Budget planning accuracy (Zid etal., 2020) BP
5 Alignment between budget planning and realisation (Zid et al., 2020) BR
6 Strategic placement of project team members (Tohidi, 2011) MP
7 Interpersonal skills (Lima and Quevedo-Silva, 2020) CS
8 Servant leadership (Harwardt, 2020; van Dierendonck, 2011) SL
9 Regular internal coordination meetings (Turkulainen et al., 2015) 1C

10 Intensive external coordination (Turkulainen et al, 2015) EC
11 Alignment between project performance indicators and organisational PI

performance indicators (Sanchez and Robert, 2010)
12 Intrinsic motivation (Zighan, 2020) M

Educational institutions are hierarchical in terms of organisational structure, with groups
clustered based on functions and services. This organisational structure does not support
project management because the roles and work hours of project managers and team
members are limited. They will have exhausted their time and energy to sustain daily
operations at the HEI, leaving little room for other duties. Overcoming this weakness
requires a project manager to prepare the operational project plan thoroughly. Therefore,
a detailed operational plan (OP) is another CSF of HEI projects. A big task should be
broken down into smaller activities, guided by a dedicated person in charge (PIC) who
understands their jobs, responsibilities and authorities. The project's operational
directions must also be disseminated and consolidated multiple times to ensure that all
members understand their roles and responsibilities.

Next, financing in HEIs must adhere to the existing regulations, so project budget
planning (BP) must follow suit, especially if the projects involve external funding. The
regulations include the value and proportion of budget components to the overall budget.
Unsound BP may delay project approval, lead to failure in achieving project
specifications, and dissatisfaction among stakeholders. In addition, the budget time frame
and processing procedure need to be robust as they can impede or advance the initial
project plan. For example, the proposed time frame must comply with the financial year’s
reporting. Therefore, accurate BP is another CSF in HEI project management.

An accurate budget plan should then be followed by the sound budget realisation
(BR). Budget overrun reduces the opportunity to secure additional funding, which poses a
challenge to project completion. Likewise, projects that are delivered under the proposed
budget cause a negative impact on future funding and may result in budget cuts. Thus, the
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realisation of a budget plan must be monitored. Immediate corrective actions must be
taken when non-conformities are found. Therefore, alignment between budget plan and
realisation is identified as another SCF.

Another CSF is the strategic placement of project team members (MP). Project
members’ roles in institutional operations often differ from their roles in the project.
Thus, selecting project members by considering their passion is essential to avoid
frustration or losing motivation that will jeopardise project success.

The next CSF is interpersonal skills (CS), or the ability to establish verbal and
non-verbal communication between two or more people and find common ground. This
skill emphasises one’s relationship with another individual or a group. Good
interpersonal skills can decrease departmental tension and support the creation of a solid
team.

The project leadership concept understood by the participants is servant leadership
(SL), another CSF in HEI project management. Leading HEI projects require a strong
spirit of service. Leaders with this principle can facilitate people’s growth and help create
an environment where organisational relationships thrive (van Dierendonck, 2011).

The CSFs related to internal coordination (IC) and external coordination (EC)
emphasise the importance of communication. The respondents believed their institutions’
organisational structure was incompatible with project undertaking. As project members,
they only have little time left as they dedicate most of their time to working at the
institution. Establishing regularities such as regular meeting schedules can help structure
their work. With members’ self-discipline in attending the meetings, IC and EC will be
manageable and help achieve project success. Collaboration with experienced external
vendors also requires intensive coordination (Bohnstedt and Wandahl, 2019). Therefore,
team members should be accustomed to regular meetings. Advances in technology can
support intensive communication, which includes reporting, secking support, secking
approval and collaboration (Ershadi et al,, 2021). Effective communication with
departments and units within the organisation, as well as relevant external vendors, will
create synergy, integrate governance, and result in collaborative decision-making to meet
the project management objectives.

Success or failure is determined by the achievement of Pls. The formulation of this P1
itself is a CSF. A set of correct PIs will recognise the project’s overall success. Without
proper indicators, the project may only be successful quantitatively but not holistically.
Acknowledging a project’s success and reaching a consensus on what constitutes success
is essential. In doing so, it is imperative to consider the alignment with organisational Pls.
Therefore, such an alignment with corporate PIs becomes a CSF.

Educational institutions are not profit-driven but are inclined toward the creation of
noble values. Therefore, HEI projects are hardly ever commercialised. For project
members, the ultimate achievement is self-development. Respondents in this study agreed
that self-development is the main intrinsic motivation (IM). Therefore, it becomes a CSF
in HEI projects. Project members motivated by financial benefits are often unsuitable for
HEI projects.

3.2 DEMATEL results

After identifying the project CSFs, the next step is to create a pairwise comparison
questionnaire. The expert panel filled out the pairwise comparison questionnaire. The
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initial direct relation matrix for 12 project success factors was prepared, as shown in

Table 4.

Table 4 Direct relation matrix
PSF  SP TP OF BP BR MP (S SL ic EC FI M
SP 0.00 1.80 220 236 260 190 170 2.00 140 410 220 210
TP 170 0.00 1.70 218 290 310 230 260 170 3.10 220 230
OP 200 120 000 236 330 270 290 240 250 230 260 220
BP 260 2.0 2.80 000 230 130 320 290 250 170 3.00 240
BR 230 250 290 255 000 260 270 270 340 230 280 290
MP 260 230 1.80 209 300 0.00 350 260 260 180 310 170
CSs 170 320 240 255 150 350 000 130 350 320 390 250
SL 250 320 3.00 245 220 380 120 0.00 190 370 250 3.30
(@ 200 090 260 227 200 290 190 240 000 320 250 270
EC 360 190 260 218 230 230 220 310 260 000 190 2.00
P1 230 200 1.70 227 270 320 160 240 300 LI10 0.00 140
M 290 3.0 1.50 191 190 330 3.00 220 130 3.10 350 000

Then, Table 4 is converted into the normalised relation matrix according to equation (2)

and equation (3), as illustrated in Table 5.

Table 5 Normalised direct relation matrix

PSF 5P TP OP BP BR MP (S SL ic EC PI M
SP 0.000 0.059 0.072 0.077 0.085 0.062 0.056 0.065 0.046 0.134 0.072 0.069
TP 0.056 0.000 0.056 0.071 0.095 0.101 0.075 0.085 0.056 0.101 0072 0.075
OP 0.065 0.039 0.000 0077 0.108 0.088 0.095 0.078 0.082 0.075 0085 0.072
BP  0.085 0.069 0.092 0.000 0.075 0.042 0.105 0.095 0.082 0.056 0.098 0.07§
BR 0.075 0.082 0.095 0.083 0.000 0.085 0088 0.088 0.111 0.075 0.092 0.095
MP  0.085 0.075 0.059 0.068 0.098 0.000 0.114 0.085 0.085 0.059 0.101 0.056
CS 0056 0.105 0.078 0.083 0.049 0.114 0000 0.042 0.114 0.105 0.127 0.082
SL  0.082 0.105 0.098 0.080 0.072 0.124 0.039 0.000 0.062 0.121 0.082 0.108
(@ 0.065 0.029 0.085 0074 0.065 0.095 0062 0.078 0.000 0.105 0082 0.088
EC 0118 0.062 0.085 0.071 0.075 0.075 0.072 0.101 0.085 0.000 0.062 0.065
P1 0.075 0.065 0.056 0074 0.088 0.105 0.052 0.078 0.098 0.036 0.000 0.046
IM 0095 0.101 0.049 0062 0.062 0.108 0.098 0.072 0.042 0.101 0.114 0.000

The next step is creating the total relation matrix using equation (4) and calculating the
value of D and R based on equations (5) and (6). Table 6 shows the total relationship

matrix in this study.

The questionnaire results are then processed in stages as described in the method
section to obtain the cause-effect value of each factor. Table 7 shows the degree of
influence of each factor.
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Table 6 Total relation matrix with D and R calculations

PSF P TP OP BP BR MP CS5 &L IC EC PIIM D

SP 0.479 0.495 0.524 0.528 0.562 0.604 0.526 0.545 0.525 0.646 0.605 0.523 6.564
TP 0.559 0.468 0.537 0.550 0.599 0.673 0.572 0.590 0.563 0.649 0.639 0.556 6.955
OP  0.579 0.516 0.496 0.567 0.622 0.675 0.601 0.595 0.599 0.639 0.665 0.565 7.120
BP  0.598 0.545 0.583 0.499 0.597 0.641 0.611 0.612 0.601 0.628 0.680 0.575 7.169
BR  0.641 0.602 0.634 0.624 0.579 0.735 0.648 0.658 0.677 0.700 0.731 0.637 7.867
MP  0.603 0.556 0.560 0.569 0.623 0.606 0.625 0.609 0.611 0.637 0.689 0.560 7.249
CS  0.612 0.608 0.606 0.611 0.615 0.745 0.556 0.607 0.668 0.708 0.747 0.611 7.693
SL  0.650 0.623 0.636 0.621 0.649 0.768 0.609 0.580 0.633 0.739 0.722 0.647 7.878
IC  0.559 0.486 0.553 0.543 0.563 0.655 0.551 0.574 0.499 0.640 0.636 0.557 6.814
EC  0.625 0.536 0.576 0.563 0.595 0.664 0.580 0.616 0.599 0.574 0.645 0.561 7.136
PI  0.533 0.488 0.497 0513 0.552 0.627 0.511 0.542 0.558 0.547 0.525 0.491 6.383
IM  0.622 0.588 0.557 0.571 0.601 0.712 0.620 0.607 0.581 0.681 0.709 0.513 7.362
R 7.059 6.512 6.759 6.761 7.156 8.106 7.010 7.135 7.115 7.787 7.994 6.797

Table 7 Degree of influence

PSF D R D+R D-R

SP 6.564 7.059 13.6230 -0.4950
TP 6.955 6.512 13.4670 0.4430
oP 7.120 6.759 13.8790 0.3610
BP 7.169 6.761 13.9300 0.4080
BR 7.867 7.156 15.0230 0.7110
MP 7.249 8.106 15.3550 ~0.8570
(& 7.693 7.01 14.7030 0.6830
SL 7.878 7.135 15.0130 0.7430
IC 6.814 7.115 13.9290 -0.3010
EC 7.136 7.787 14.9230 ~0.6510
Pl 6.383 7.994 143770 -1.6110
M 7.362 6.797 14.1590 0.5650

Table 6 is visualised in the prominence degree and the net effect diagrams, as shown in
Figure | and Figure 2, respectively.

Figure 1 shows CSFs’ strength of influences from the highest to the lowest according
to the D + R values. The factor with the highest value of D + R is MP, indicating that the
role of MP as a CSF is the most significant even though it receives more influence from
other CSFs. The result is supported by MP’s negative D — R value. Following MP, the
order of D + R values from the heist to the lowest is BR, SL, EC, CS, PL, IM, BP, IC, OP,
SP and TP.

Figure 2 shows the net effect group into two according to the positivity or negativity
of D — R values: the left and the right sides. The right-side group with positive D — R
values is called the causal group, consisting of seven CSFs with D — R values from the
highest to the lowest: SL, BR, CS, IM, TP, BP and OP. The remaining CSFs belong to
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the effect group, with the highest to lowest negative D — R values: PI, MP, EC, SP and
IC.

Figure 1 The prominence degree
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3.3 ISM results

The total relation matrix obtained through the DEMATEL procedure is translated into an
initial reachability matrix by changing ¢; into a binary number. If #; is smaller than the
threshold (0.599), #; is 0. Otherwise, r,-;.is 1 [equation (7)]. Then, the final reachability
matrix is obtained by incorporating the transitivity enumerated in the ISM methodology.
Table & shows the final reachability matrix with driving and dependence power
calculation, where transitivity results are denoted by value 1 with an asterisk (1*).
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Table 8 Final reachability matrix
PSF SP TP OP BP BR MP CS SL IC EC PI IM Driving power
SP 10 0o o0 I* 1 1* 1* 1* |1 10 8
TP * 1 1= 1* 1 I L L T 12
op * 0 1 0 1 1 o* 1 1 T 10
BP o 0 0o 1 0 1 1 1 1 1 10 7
BR 1 1 1 1 1 1 1 1 1 1 1 1 12
MP IS L L 1 1 1 1 1 T 12
Ccs 1 1 1 1 1 1 1 1 1 1 1 1 12
SL 1 1 1 1 1 1 1 1 1 1 1 1 12
IC = 0 o0 0 o0 1 0 I* 1 1 1 6
EC 1o 0o 0 0 1 0 1 1 1 10 6
P1 IR L O L T L A L L S b 12
M 10 0 0 1 1 1 IR L 1 1 9
Dependence 11 6 7 7 9 12 10 12 12 12 12 &8

power

The final reachability matrix goes through a level partitioning process (see Table 9), and
the results become the basis for building a digraph.

Table 9 Level partition matrix
Iteration  Factor Reachability set Antecedent set Intersection set Level
1 Sp 1,5 6,7 8910, 1,2,3,5,6,7,8,9, 1,5,6,7, 8,9, 10, 1
11 10, 11 11
MP 1,234,567, 8 1,2,3,45 678 1,234 56,78 1
9, 10,11, 12 9,10, 11, 12 9,10, 11,12
SL 1,2,3,4,5,6,7,8 1,2,3,4,5,6,7,8 1,2,34,56,7,8, 1
9, 10,11, 12 9,10, 11, 12 9,10, 11,12
IC 1,6,8 9 10, 11 1,2,3,4,5,6,7,8, 1,6,8,9, 10,11 1
9,10, 11, 12
EC 1,6,89, 10 1,2,3,4,5,6,7,8, 1,6,8 9,10 1
9,10, 11, 12
2 BP 4.7, 11 24,57, 11 4.7, 11 2
Ccs 2,3,457 11,12 2,3,4,5 7,11, 12 2,3,4,5 7,11, 12 2
M 2,3,4,5 711,12 2,3,4,5 7, 11,12 2,3,4,5, 7,11,12 2
PI 5,7, 11,12 2,357, 11,12 5,7, 11,12 2
3 op 35 2,35 35 3
BR 2,35 2,35 2,35 3
4 TP 1 1 | 4

The iteration process in level partitioning produced a four-level digraph (see Figure 3).
There are five CSFs in level 1: SP, MP, SL, IC and EC, four in level 2: IM, BP, CS and
PI, two in level 3: OP and BR, and one at level 4: TP. CSFs at level 1 are the most
important because they directly affect the project’s success. CSFs at level 2 affect CSFs
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at level 1, and CSFs at level 3 directly affect CSFs at level 2. Positioned in the middle,
CSFs at levels 2 and 3 function as interplays in the digraph. Last, CSFs at level 4 directly
affect CSFs at level 3 and indirectly affect all CSFs above level 3.

Figure3 ISM digraph
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Finally, the MICMAC diagram is constructed by summing up all elements in rows and
columns in the final reachability matrix (Figure 4). The summation of each column shows
the dependence power position on the X-axis. Meanwhile, the summation of each row
shows the driving power position on the Y-axis. As such, the Cartesian coordinates of
each factor are established.

As shown in Figure 4, the Cartesian MICMAC diagram is divided into
four quadrants: autonomous (I), dependent (II), linkage (III) and independent (IV). CSFs
in the autonomous quadrant (Quadrant 1) indicate that they have low driving power and
dependence power. This study observes no CSFs in this quadrant, suggesting that all
identified CSFs significantly affect the project’s success. Hence, they are linked to each
other. Meanwhile, IC and EC factors belong to the dependent quadrant (Quadrant 1T),
which means weak driving power but strong dependence power. This indicates that other
CSFs strongly influence EC and EC factors. Quadrant IIT consists of nine factors: OP,
BP, IM, SP, BR, CS, MP, SL and P1. These factors have a significant mutual relationship,
which means they actively influence not only the system but also themselves. Lastly, in
the independent area (Quadrant IV), there is only TP factor, which actively influences
other CSFs but is not affected by other CSFs.

4  Discussion

4.1 The causal factors

Seven of the 12 CSFs fall under the causal factor category. They have an extremely
significant influence on the success of HEI projects. We also found that the most
influential CSF is SL. According to the value of D + R (Figure 1), SL is also in the top
three positions. Leadership is one of the good practices learned by organisations through
projects (Duffield and Whitty, 2015). This is in line with the findings of previous studies,
stating that leadership is one of the project CSFs (Aga et al., 2016; Ali et al., 2021; Ayat
et al., 2021; Badewi, 2016).

The remains what leadership style supports the HEI projects. Yang et al. (2011)
found that transactional and transformational leadership styles can improve team
communication, collaboration, and cohesiveness for project success. Aga et al. (2016)
stated that transformational leadership empirically proved to support project success in
Ethiopian non-governmental organisations (NGOs). Ali et al. (2020) noted that humble
leadership, a friendly and supportive leadership style that eliminates power distance, has
a mediating role in supporting the success of information technology projects. This study
notes that SL is even more humble than humble leadership, including the stewardship
element (Russell and Stone, 2002).

As illustrated in Figure 3, SL is at the top of the ISM hierarchy, directly affecting
project success. Likewise, Figure 4 shows that SL is in the linkage quadrant, which
indicates its direct influence on project success. However, it should be noted that
leadership as a CSF is directly affected by the team members’ IM, BP and interpersonal
skills.

The second most influential CSF is the alignment between budget plan and BR.
Budgeting is one of three key indicators of project success. From the value of D + R,
alignment between budget plans and realisation in HEI projects ranks higher than SL.
Past studies on project management have shown that cost overrun may have a detrimental
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impact on future projects, which indicates the criticality of budgeting in project
management. However, it is important to note that most literature studies discussing cost
overruns are in the construction industry (Aljohani et al., 2017; Munizaga and Olawale,
2022). Therefore, we see a potential research gap in examining the risk of project cost
overrun in the context of HEL

Mentis (2015) states that cost overrun is caused by uncertainty, which is a common
threat in projects. Risk management is needed to minimise the risk of cost overruns in
HEI projects, which may cause problems in the delivery and delay the project’s
completion. Avoiding cost overruns requires a project manager to monitor and control the
spending. Project tools that can facilitate this include S-curve, optimisation model (Tseng
et al., 2005), earned value (Czarnigowska, 2008) and earmmed value development (Acebes
et al., 2014). In the ISM digraph, the budget plan and realisation alignment is at level 3.
This alignment is directly influenced by project tactical planning oriented toward long-
term cooperation, affecting all factors at level 2. The alignment is also in the linkage area,
indicating that this CSF influences and is influenced by other CSFs.

This study also found that interpersonal skills have a causal effect on project success.
In the digraph, interpersonal skills belong to level 2, suggesting that this CSF acts as an
active interplay or connector between CSFs at the top and bottom of the hierarchy.
This finding confirms the research by Lima and Quevedo-Silva (2020), stating that
interpersonal skills are a mediating factor of project success. These skills include
communication, teamwork, interpersonal relationships and conflict management. HEI
projects require interpersonal skills not only to support project success but also to teach
interpersonal skills, which can be conceptualised as project-based learning (Konrad et al.,
2020). The position of interpersonal skills in the MICMAC Cartesian diagram is in the
linkage quadrant, suggesting that it influences and 1s also influenced by other CSFs.

Participating in a project requires clarity of the purposes and benefits. For example, in
an HEI project, the team members may be motivated by self-development. IM is a reason
that comes from within an individual which motivates participation in an activity
(Fishbach and Woolley, 2022). HEI projects are usually not for profit, similar to other
non-commercial projects, such as developing open-source software, which requires
strong IM (Bitzer et al., 2004). Therefore, it becomes a CSF in achieving project success
in educational institutions. According to van Blankenstein et al. (2019), IM is usually
high at the beginning and middle of the project.

In the digraph, IM is at level 2 and affects the alignment between project plans and
the organisation’s vision and mission, strategic placement of project team members, and
SL. IM may be positively influenced by the alignment between budget plan and
realisation. In the MICMAC diagram, IM is in the linkage area, indicating that IM is a
significant CSF in influencing and being influenced by other CSFs.

Project tactical planning that considers long-term cooperation (TP) is an important
causal factor in HEI project implementation. HEI projects often demand more
cooperation from various parties compared to industrial projects. HEIs realise that good
cooperation, which can be intra- or inter-organisational, will increase projects’ ease,
speed, and performance. Even in intra-organisational collaboration, the terms of reference
need to be stated clearly: partnership, service provider, or vendor. This ensures clarity in
roles so that every party knows what to expect and the project can be delivered efficiently
(Morgan, 2007). The challenge in tactical planning is ensuring that cooperation in a
project ends on good terms and a long-term relationship is established.
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Interestingly, project tactical planning that fosters long-term cooperation (TP) is at
level 4 in the digraph. This CSF affects all CSFs at the level above it. The position of TP
on the MICMAC diagram is in the independent area, confirming that it is not influenced
by other CSFs but actively influences all CSFs.

Dvir et al. (2003) found that project success was more determined by planning than
implementation. Accurate BP is a causal factor of project success in HEIs. This requires a
precise analysis of predictable and unpredictable risks (Kwon and Kang, 2019). The
threats can be anticipated through a risk contingency budget (Khamooshi and Cioff,
2009). In HEI projects, BP is a CSF that needs to be prioritised because it is on the level
2 digraph and the linkage area in the MICMAC diagram. It actively influences and is
influenced by other CSFs.

In addition to BP, a detailed project OP is a causal factor in project success. The
development of technology, such as software that supports project management, allows
for the creation of detailed project operational plans. Slavin et al. (2018) found that
awareness of the importance of thorough planning prompts the creation of a reliable
workflow with good coordination. A reliable operational plan emphasises target
accomplishment. Approaches such as Lean Six Sigma or lean and agile line management
can be adapted to support project operational planning (Cruz et al., 2020; Sunder, 2016;
Tenera and Pinto, 2014). Accurate BP is at level 2 in the diagram and the linkage area in
the MICMAC diagram, which indicates that it has a strong influence on other SCFs and
is also influenced by other SCFs, especially the alignment between the budget plan and
realisation.

4.2 The effect factors

Since other factors influence effect factors, they are not considered project success
factors. However, when analysed further using ISM and MICMAC digraph, the results
support each factor to be considered a project success factor in HEIs.

Strategic placement of project team members (MP) ranks first in the D + R value
among the five effect factors. Our findings support the statement that passion and interest
at work are individual factors that drive project performance (Tohidi, 2011). However,
managing unique talents is challenging for HEIs (Takagi, 2018). Strategic placement,
albeit an effect factor, needs to be a priority. Its influence is significant, and it can also be
influenced by other CSFs. Moreover, in the ISM digraph, strategic placement is at
level 1, which directly impacts project success. In the MICMAC diagram’s linkage area,
MP is also a significant factor.

Regularly scheduled IC and intensive EC meetings are at level 1 in the ISM digraph
and directly affect project success. These two CSFs fall under the communication
management category, which is integral to project management (Turkulainen et al.,
2015). Internal communication refers to exchanging information and knowledge among
project members, whereas external communication involves exchanging information with
third parties: partners, service providers or vendors. Cervone (2014) stated that
communication is successful when all project team members communicate effectively. A
project manager must facilitate synchronous meetings to ensure direct communication as
it is the most effective, undisrupted method. A regularly scheduled meeting should
become a staple in the coordination. In a product development project, the involvement
of suppliers as extemal parties from the earliest possible and as intensive as possible can
be a good practical approach (Wagner and Hoegl, 2006). HEI projects can adopt this
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approach. Moreover, as illustrated in the MICMAC diagram (Figure 4), these two CSFs
are in the dependent area, which supports the results of the DEMATEL analysis. It is
important to note that these two CSFs are included in the effect factor group because they
implement operational and tactical planning.

The relevance of the project plan to the organisation’s vision and mission is also at
the level 1 digraph and directly affects project success. In the MICMAC diagram, this
factor is also included in the linkage area, which is significantly influenced by other CSFs
and influences CSFs. However, the influence is lower than being influenced.

The alignment between project Pls and organisational Pls belongs to the effect factor
group and is at the level 2 digraph. However, in the MICMAC diagram, PI is in the
linkage, which is the same position as the strategic placement of project team members
and SL, which significantly influences and is influenced by other CSFs. Therefore, we
still have to consider it as a project success factor. Previous findings suggest that
sustainable development principles facilitate the alignment of strategic and tactical plans
for managing projects (Herazo et al., 2012). HEIs play an essential role in promoting
sustainable development, so they strive to become sustainable organisations (Aleixo
et al., 2018; Wu and Shen, 2016). These findings encourage HEIs to adopt sustainability
principles, facilitating the alignment between project plans and Pls and organisational
strategic plans.

5 Conclusions

Projects in educational institutions have unique characteristics different from commercial
projects. This study identifies the CSFs of HEI projects in Indonesia, resulting in
12 CSFs. The 12 CSFs are analysed using the integrated DEMATEL-ISM method. The
DEMATEL results show that seven factors, namely SL, BR, IM, TP, BP, CS, and OP, are
grouped as the causal factors; and five factors, namely PI, MP, EC, SP, and IC, are
grouped as the effect factors.

The ISM and MICMAC analyses reveal that the five factors in the effect factor group
remain significant. Although the DEMATEL method shows reliable results, it has a
narrow perspective because it only groups factors into two extreme groups. The ISM
method complements the DEMATEL results by dividing the factors into a hierarchical
structure so that their roles can be analysed further. MICMAC validates the position of
each factor in project success by dividing the factors into four quadrants, allowing for
further interpretation.

To conclude, all CSFs are significant project success factors because they are bound
to each other. This research implies that the project CSFs and their roles can inform
project stakeholders in the decision-making so that project success in Indonesian HEIs
can be optimised. The practical implication is the importance of selecting suitable leaders
and team members. Good leaders can improve team communication, collaboration, and
cohesiveness, which are CSFs of project success. Strategic placement of project team
members for suitable project tasks is crucial, as is coordination between team members.
Project members can be more compatible when they have worked together on previous
projects. Thus, it is necessary to consider the interpersonal skills of each member to
enhance a friendly working environment. The limitation of this study is that it uses
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non-probability sampling, so the results cannot be generalised. The suggestion for further
research is to use a larger sample.
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