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Abstract: The problems faced by the engineering pro-
curement construction (EPC) industry in Indonesia are
related to this research, including the presence of more
competitive competitors, ineffective planning and project
implementation, and the lack of tools in systematic deci-
sion-making (DM). This study attempts to use big data
analytic capability (BDAC) to improve the quality of DM
to enhance performance and improve competitiveness,
insightful and predictive information. This study also aims
to close the gap between hierarchical DM and the use of
BDAC to increase the chances of winning projects and
reducing losses in project implementation. This study was
conducted on companies engaged in the EPC industry in
Indonesia under the Association of Indonesian National
Design and Build Companies (AINDBC). The results of this
study indicate that BDAC, as a basis for DM, has a positive
influence on firm performance (FP) through the process of
selecting formulation and implementation strategies and
more efficient use of project budgets. The limitation is that
the construct of FP cannot be explained by the formulation
strategy, but it can be explained by the implementation
of strategy (IS). The difference in the results of this study
and previous studies is due to differences in product and
market characteristics, which are strategic components of
the relationship between marketing strategy and FP. The
EPC company can increase speed, accuracy and precision
of the strategic DM process by using BDAC. Managers or
practitioners, who are pioneers in developing and imple-
menting BDACs, are required to increase the quality of DM.
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1 Introduction

The engineering procurement construction (EPC) indus-
try is synonymous with EPC projects and contracts where
EPC construction organisations have responsibilities
ranging from planning, procurement, construction and
commissioning, which are then handed over to the project
owner (Marquard and Bahls 2015; PMI 2017; Wagner
2020). Three important factors are of concern in the imple-
mentation of EPC construction projects: implementation
time, project completion cost and project quality (Bagus
2018; Habibi et al. 2019; Son and Lee 2019). The main
characteristics of EPC projects are complex, temporary
project organisation design and stakeholders are a part of
project activities (Marzouk and El-Rasas 2014; Sun et al.
2021). EPC projects, which are a part of the construction
industry, have an important role for a country in increas-
ing its gross domestic product (GDP), through increasing
infrastructure development that has an economic and
social impact (Pehlivanli 2024).

This research is motivated by the findings and limi-
tations that are found in several journals (Wei and Yang
2010; Kent et al. 2017; Bagus 2018; Nurdiana and Susanti
2020; Wagner 2020; Choi et al. 2021; Ham et al. 2021),
which discuss the context in the construction industry in
general and the EPC construction industry in particular.
From several existing journal articles (Gong et al. 2019;
Amiri et al. 2021; Jiang et al. 2021; Kim et al. 2021; Nikjow
et al. 2021; Sun et al. 2021), this study attempts to draw a
common thread, between the similarity of research find-
ings and similarity in terms of research boundaries. From
both aspects, hypotheses are built that are supported by
theories from previous research results and described in
the form of latent variables. The latent variables chosen
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are the result of a combination of similarity of findings,
research limitations with research model simulations that
allow them to be supported by existing theory.

Table 1 shows a summary of several previous studies
that were used as references in the development of this
research. From the classification of these studies, they are
divided into two stages: planning and implementation.

The existing decision-making (DM) process is a hier-
archical step decision process (Table 2) comprising the
following 3 stages: Stage 1 — the marketing unit or strate-
gic business unit (SBU) presents to the proposal steering
committee the profile of the customer, the financial con-
dition of the customer, the scope of work and the condi-
tion of the land that will be the project location. Stage 2
— the proposal committee evaluates the presentation from

Tab. 1: Previous research findings

marketing or SBU with the result, whether the project pro-
posal has notes or without notes. Stage 3 — if all the notes
have been fulfilled, proceed to the next step, but if there
are still notes, it is decided to be not continued or stopped.
Stage 4 - the involvement of the board of directors (BOD)
and the decision to undertake the project.

2 Literature review

In this research, an attempt is made to synergise among
the market-based view (MBV) (Porter 1991; Tallman 1991),
resource-based view (RBV) (Peteraf 1998; Barney et al.
2011) and the intelligence-based view (IBV) (Lichtenthaler
2019; Shamim et al. 2019), which can provide a systematic

No Research findings Stages Researchers

1 The EPC construction contractor has the responsibility for the entire engineering, Planning Allas et al. (2017)
procurement and construction work, including the risks incurred due to unbalanced
contracts and determination of the winner based on the lowest bid.

2 Characteristics of the EPC construction industry: it is unique in that each project is Planning Koconegoro (2012)
different from one another for the same business, uncertainty and complexity; there is and Kent et al.
no standard fit to solve all the problems. (2017)

3 Type of project tender is the lowest bid, followed by negotiation, ineffective planning Planning Bagus (2018)
and schedule of project implementation and limited materials, equipment & machinery
when it will be used.

4 Project owners tend to transfer project risks to EPC construction contractors by utilising  Planning Wagner (2020)
the characteristics of the EPC contract method (LSTK), where the contractor is responsi-
ble for the entire project implementation.

5 The challenges faced by EPC construction companies in implementing digitalisation Planning Liao etal. (2023)
include corporate culture, organisational capabilities, leadership and expertise.

6 Scarcity of materials, and unavailability of labour and equipment are important factors Implementation  Elawi et al. (2016)
that cause delays in project completion.

7 Delayed project conditions can affect construction costs, EPC project performance and Implementation  PMI(2017)
lagging technology used.

8 The implementation of digital technology in organisations, including EPC construction,  Implementation Park et al. (2021)
will have positive and negative impacts on the DM process.

9 There are three important factors of concern in the implementation of EPC construction ~ Implementation  Kabirifar and
projects: implementation time, project completion cost and project quality. Mojtahedi (2019)

10 Performance measures of EPC projects include on-time completion, cost and quality. Implementation  Sun etal. (2021)

DM, decision-making; EPC, engineering procurement construction; LSTK: Lump Sum Turkey.

Tab. 2: Existing DM process

Stages Description Decision-maker
1 Review and self-assessment; profile client, financial clause, scope of project and SVP marketing or SVP SBU
land acquisition
2 Proposal with noted or without notes Proposal steering committee
3 Proposal fully complying without notes or still notes (stopped) Proposal steering committee
4 Go or no-go proposal BOD and proposal steering committee

Source(s): Author’s own creation.
BOD, board of directors; DM, decision-making; SBU, strategic business unit; SVP, Senior Vice President.
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framework for assessing the likelihood of companies
gaining benefits from the development of big data ana-
lytics (BDA) generated by optimisation and efficiency
through dimensions in the constructs.

2.1 Big data analytic capability (BDAC) and DM

Big data analytic capability is defined as the competency
to provide business insights that use data management
capabilities, infrastructure and talent to transform a busi-
ness into a competitive force (Wamba et al. 2017; Yasmin
et al. 2020), and the ability of a company to capture and
analyse data towards a generation that is insightful in
effectively managing, deploying its data, technology and
talent people (Pappas et al. 2020).

Big data analytic capability has data management
capabilities that can transform a business into a competi-
tive force (Wamba et al. 2017; Yasmin et al. 2020). One way
to become a competitive force begins with a decision based
on insightful data (Merendino et al. 2018). This is in line
with the opinion that companies can utilise data and then
develop it to become successful companies (Mcafee and
Brynjolfsson 2012; Westerman et al. 2014). They have the
power of very large, strategic and valuable data according
to their respective business interests (Marr and Ward 2019;
Mishra et al. 2019).

Many organisations have adjusted their strategic deci-
sions based on big data because the capabilities of BDA
have transformed the data capturing process into a stra-
tegic one (Gupta et al. 2021). BDAC provides templates
and several matrices that can bridge between DM and its
BDA capabilities so that the stability of decisions based on
BDA becomes strategic and more important for the quality
of the resulting data analytics as a basis for effective DM
(Adrian et al. 2017). It is the management of BDA capabil-
ities that affects DM capabilities (Awan et al. 2021). BDA
equipped with intelligence and knowledge is called BDAC
used for DM (Lichtenthaler 2019; Shamim et al. 2019).

The advantage of BDAC is its ability to analyse big
data by handling complicated and complex tasks that are
difficult to perform manually (Schildt 2017). The ability to
analyse big data encourages the quality of DM in insight-
ful organisations based on data (Awan et al. 2021). There-
fore, the success of an organisation depends on the ability
of its managers to make the right decisions (Edwards et al.
2000) and quality based on data-based insights, business
intelligence and business analytics (Awan et al. 2021). For
these reasons, we propose the following hypothesis:

H1: BDAC has a positive influence on DM.

2.2 DM and formulation of strategy (FS)

Decision-making can be defined as a process for obtaining
quality information that enables decision-makers to better
understand the impact of feedback processes, non-linear
relationships between variables, and time delays on the
performance of complex systems (Kelso 2008).

In this study, DM is central to insightful and valua-
ble information obtained from MBV (Porter 1980, 1985;
Grant 1991) in the form of competitors’ position towards
the company and winning opportunities. In terms of
the RBV by Barney (1986), Makadok and Barney (2001)
and Peteraf (1998), it is in the form of the capabilities of
existing resources, physical resources, and non-physical
resources. In terms of IBV, it is a combination of human
resource capabilities with data, information and knowl-
edge (Lichtenthaler 2019; Wamba et al. 2020). It is unde-
niable that information is an important source of input in
DM throughout strategic management (Shrivastava and
Grant 1985; Westley and Mintzberg 1989). DM based on
big data is categorised as valuable information creativity
(Secundo et al. 2022). The quality of big data analysis is an
important element for effective DM in the BDA implemen-
tation cycle, because it is often used by decision-makers in
the DM process (Adrian et al. 2017).

Furthermore, research on the DM process developed
towards rational approaches was conducted by Eling et al.
(2014), Kahneman and Klein (2009) and Kolbe et al. (2020).
In this research, we use three dimensions of DM: rationality,
quality and commitment. Rational decision is a DM process
that uses information sources that are relevant to the deci-
sion and depends on the process of analysing information
in determining choices (Dean and Sharfman 1993b). Other
researchers suggest that rational decisions generally have a
positive influence on the outcome of a decision (Bourgeois
and Eisenhardt 1988). The indicators of the use of rational DM
are based on cognition, knowledge, and accurate and correct
information (Van Riel et al. 2004; Ram and Ronggui 2018).

Previous researchers in the construction industry have
emphasised on time planning and project time estimation
as part of the formulation strategy (Dunovic et al. 2021). DM
results in policy strategies and formulation strategies (Savio
and Nikolopoulos 2013). In addition, according to Ding et al.
(2018), there is need for a model in DM that is used to select
strategies that suit the needs of the organisation. Among
them is that DM has connected with all levels, not only hier-
archically ranging from strategic, tactical and operational
but also complemented by networking (Gartner 2020). For
these reasons, we propose the following hypothesis:

H2: DM has a positive influence on FS.
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2.3 DM and implementation of strategy (IS)

Savio et al. (2013) stated that IS has an important role
in the DM process. According to Song et al. (2018), DM
is inherently linked to the strategy to be used. Similarly,
Bryson and Roering (1988) convey that decision-makers
will select strategies based on the decisions made. The
initial method for making decisions is crucial because
it concerns those who will implement the strategy
(Hickson et al. 2003). Furthermore, decisions can be
used to develop and integrate strategies that are essen-
tial for the organisation to succeed (Jones et al. 1992;
Rusmin et al. 2014). IS can also be defined as a dynamic,
iterative and complex process that encompasses various
managerial activities in turning strategic plans into
reality to achieve organisational goals (Tawse and
Tabesh 2021).

The DM process can be utilised to develop and inte-
grate strategies that are critical to organisational success
(Savio and Nikolopoulos 2013). A comprehensive DM
process fosters the development and integrates decisions
towards a more strategic direction (Hitt et al. 2017). Accord-
ing to Tawse et al. (2018), DM affects organisational per-
formance through IS. Additionally, the decision process
is also used by the organisation to develop and integrate
strategies for success (Liberation and Trope 1998). Given
the various considerations, there is a great deal of interest
in examining the relationship between DM and an organi-
sation to be successful in implementing strategies, which
can motivate the parties involved in IS (Mintzberg 1978;
Hey and Knoll 2011; Song et al. 2018). A comprehensive
DM process is one that directs decisions towards a more
strategic direction (Fredrickson 1985). Similarly, Oyewobi
et al. (2016) state that DM affects organisational perfor-
mance through the IS.

However, success of the IS is a critical factor for organ-
isations in running their business. Implementing an effec-
tive strategy is a pivotal stage in an organisation’s success
and can serve as a potential source of competitive advan-
tage (Hitt et al. 2017). For these reasons, we propose the
following hypothesis:

H3: DM has a positive influence on IS.

2.4 FSand IS

Rumelt et al. (1991) state that the initial understanding of
strategy is about differentiating the company from its com-
petitors, while the general management task is to adjust
and update the company’s resources over time, competi-
tion and changes that occur. This was further developed

by Alkhafaji (2011). FS can be defined as a process that
involves making strategic decisions regarding the organi-
sation’s mission, philosophy, goals, policies and methods
to achieve organisational goals.

Furthermore, according to Mintzberg (2019), FS is the
process of strategy development and includes internal
and external analysis of the organisation and industry
and defines its goals. Agyapong et al. (2020) stated that
the ability of IS is more important than the quality of the
strategy itself. Salavou (2015) stated that there are general
approaches that have the potential to succeed in outper-
forming competitors in their industry, including cost lead-
ership. McGee et al. (2016) stated that FS needs to involve
various choices as a consideration in implementing the
operations strategy, because according to Tawse et al.
(2018), there is a difference between what is needed when
implementing a strategy and the experience and emotions
of other involved parties, so that the company’s ability to
formulate strategies is more developed than the ability to
implement (Mintzberg 1978).

There is awareness from all parties involved in the
FS and IS when making a transition from the formu-
lation strategy to the IS to try to jointly overcome the
existing problems (Engert and Baumgartner 2016). For
this reason, specific factors are needed when making
the transition (Lau et al. 2020) with in-depth analysis
(Engert and Baumgartner 2016). Conant et al. (1990) indi-
cate that formulation strategy or planning strategy has
an influence on IS. Stakeholders believe that better for-
mulation strategies are needed to ensure the success of
implementation strategies (Kalyan et al. 2025). However,
Coricelli et al. (2018) state that the transition from FS
to IS runs successfully when there is involvement of all
interested parties in its implementation by accommo-
dating the aspirations of all circles or levels within the
organisation. For these reasons, we propose the follow-
ing hypothesis:

H4: FS has a positive influence on IS.

2.5 FS and firm performance (FP)

Rumelt et al. (1991) state that the initial understanding
of strategy is about what distinguishes between compa-
nies, differences with their competitors. According to
Grant (2001) and Johnson et al. (2008), FS is a process
that involves making strategic decisions that are influ-
enced by external and internal factors. If there is a rela-
tionship between strategy and FP, it is essentially sat-
isfying stakeholders who can be considered to have
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growth, profitability, market value, customer satisfaction,
employee satisfaction, social performance and environ-
mental performance (McGee 2006; Santos and Brito 2012).

Therefore, in order to satisfy stakeholders, FS must
be based on in-depth analysis by considering external
factors. From MBV, competitive advantage from an exter-
nal factor power perspective is seen, with sources of power
coming from market monopolies, barriers to entry and
high bargaining power (Tallman 1991; Collis 1994). From
previous research as well, it is stated that there is a pos-
itive relationship between the development of a compre-
hensive strategy and FP (Papadakis 1998; Khatri and Ng
2000). Proponents of strategic planning or FS describe the
potential to positively impact organisational outcomes,
especially FP (Halachmi 1986; Poister et al. 2022).

Other researchers state that the impact of FS on per-
formance produces mixed results (Poister et al. 2022).
Furthermore, the impact of various aspects of strategic
planning was examined, where there were differences in
setting targets, issuing internal analysis results, conduct-
ing external analysis and developing actions (Poister et al.
2013, 2022). The results of research by Ates et al. (2020)
and Balogun and Johnson (2005) state that the failure to
implement the planned strategy is due to lack of com-
mitment in implementing the strategy. For this reason,
it is necessary to create a mechanism that involves com-
ponents in the organisation so that they have a sense of
responsibility in the success of the company’s perfor-
mance (Coricelli et al. 2018).

The diversification strategy, which is part of the strat-
egy formulation, has less significant impact on perfor-
mance. Likewise, the results of research from Fredrickson
and Mitchell (1984) show that there is a negative rela-
tionship between FP and a comprehensive strategic for-
mulation when the environment is unstable. There is a
significant difference in performance between high diver-
sification and low diversification (Montgomery and Collis
1995). But according to Yukl et al. (2005), there are mixed
findings on the relationship between diversification strat-
egy and FP. For these reasons, we propose the following
hypothesis:

H5: FS has a positive influence on FP.

2.6 ISand FP

Implementation of strategy can be defined as everything
related to various managerial activities in order to imple-
ment planning strategies such as the creation of the
type of organisational structure, the type and source of

information systems, suitable leadership and the type
of control mechanism (Mintzberg and Westley 2010;
Alkhafaji 2011). IS can also be defined as a dynamic, iter-
ative, complex process consisting of various managerial
activities in turning strategic plans into reality to achieve
organisational goals (Tawse and Tabesh 2021).

The IS process is aimed to improve the achievement
of the firm’s business mission and vision through quality
products and customer service (Rani 2019). Effective
strategy implementation requires compatibility between
the elements that exist within the internal organisation
(Venkatraman and Camillus 1984). Implementing an effec-
tive strategy is a critical stage of an organisation’s success
and a potential source of competitive advantage for the
organisation (Hitt et al. 2017; Tawse and Tabesh 2021).

Hoskisson and Hitt (2007) and Johnson et al. (2008)
stated that the IS needed by an organisation is to
improve FP. Furthermore, Pryor et al. (2010) have stated
that it is a major challenge in the IS toward coordinating
and integrating the activities of participating individ-
uals and functions. According to Johnson et al. (2008)
and Sirmon and Hitt (2009), IS is required by an organ-
isation to improve FP. The success of project analysis is
widely used in determining the project success factors,
including quality improvement, project efficiency and
effectiveness (Rehan et al. 2024), where the success of
projects in the EPC industry can be synonymous with the
success of the firm.

Firm performance is an important topic in strategic
management and international management (Chan et al.
2008). FP can be defined as the results and basis that
can satisfy stakeholders, which are considered to have
growth, profitability, customer satisfaction and perfor-
mance (McGee et al. 2008; Santos and Brito 2012). The
results of the study by Fatima et al. (2024) emphasise that
to measure the FP of construction projects, a dimensional
approach is needed, involving cost, time and quality.

From the RBV perspective, FP is derived from two
organisational capabilities: operational capability and
dynamic capability (Eisenhardt and Martin 2000; Helfat
and Peteraf 2003). There is a failure in strategy imple-
mentation when the strategy has been formulated by top
management but not implemented by managers or the
strategy is implemented but the results are not satisfac-
tory (Candido et al. 2015). The manager as a leader in the
construction project plays an important role to achieve
performance in a project and finally, the accumulation of
a project’s performance is FP (Imran et al. 2025). For these
reasons, we propose the following hypothesis:

Hé: IS has a positive influence on FP.
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From the explanation about the relationship between
latent variables, we have proposed six hypotheses, which
are the model of our research, as shown in Figure 1.

3 Research methodology

3.1 Unit analysis of survey

The unit of analysis in this research survey is the EPC
company, which include a private company, state owned
enterprise and joint venture or foreign investment that
have products or services produced by providing enor-
mous impacts and benefits to the community, nation and
state, such as electrical energy, fertilisers, motor vehicle
fuel and cement.

In addition, in 2021, the construction industry made
the fourth largest contribution to Indonesia’s national
economy at 10.48% of GDP after the industrial sector
(18.3%), trade (12.71%) and agriculture (11.39%) https://
www.bps.go.id.

The development of a survey through a unit of analysis
that considers the contribution to a country’s economy will
have a significant impact on the country’s income and the
prosperity of its people. EPC companies as units of analysis
play a very important role in this research, represented by
company leaders or their equivalents, because they are deci-
sion-makers who can cause a company to succeed or fail.

Before the research survey was conducted, all ques-
tions in this study were checked for sentence and word
understanding by two people who were not respondents,
but students who had graduated from S3 strategic man-
agement Faculty Economic and Business (FEB) UL The
results of their checking changed the sentences and words
for better than previously found.

The research questions of this study for each con-
struct are developed based on previous research, includ-
ing research questions on the BDAC construct by Akter

et al. (2016) and Shamim et al. (2020), the DM construct
by Dooley and Fryxell (1999) and Kolbe et al. (2020), the
FS construct by Agyapong et al. (2016) and Parnell and
Carolina (2010), the IS construct by Cepeda-Carrion et al.
(2012) and Pollanen et al. (2017) and the FP construct by
Ji-fan Ren et al. (2017) and Wang et al. (2016).

The purpose of survey in this research is to provide
scientifically gathered information to work as a basis for
our conclusions.

3.2 Samples

The sample of this research was collected from EPC service
companies operating in Indonesia, which are members of
the Association of Indonesian National Design and Build
Companies (AINDBC) as a population. From 116 compa-
nies incorporated in AINDBC, 76 companies responded
to the research survey. These comprise companies owned
by the Indonesian government, multinational companies
and private companies.

Company leaders such as BOD and managers who
were respondents in this study representing their respec-
tive companies were asked to complete the research ques-
tionnaire 1 h before the seminar on the use of big data in
DM at EPC service companies. The aim of answering ques-
tions from company leaders provide answers that are com-
pletely factual, without embellishment or bias, and more
objective in nature.

3.3 Data collection, procedure and
measurement

Respondent data collection in this research survey is
the two-stage approach method of survey (Naresh and
Satyabhusan, 2016): pre-test stage and main test stage.
At the pre-test stage, the research survey was distributed
via email dated, 22 November 2022 and the period of data

Fig. 1: Source(s): Author’s own creation.
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collection at the pre-test stage is approximately 4 months.
The purpose of conducting a pre-test is to find out how
much the respondent understands the questions asked, so
that at the main test stage the questions submitted to the
respondent are better and more understanding (Presser et
al. 2016). Pre-test is also used to detect the level of misun-
derstanding, ambiguity, bias or doubt or other difficulties
that respondents may face (Perneger et al. 2015).

The data collection method begins with creating
a questionnaire containing questions related to the
dimensions of each construct derived from literature
review, previous research results and combined with
the objectives of the study. All questions are pack-
aged in the form of surveys to respondents who are
members of AINDBC, which are adjusted to the profile
of the respondents to be addressed, including company
leaders or their representatives with groupings based on
positions within the company.

This research questionnaire uses a Likert scale from 1
to 6 (Byrne 2016) as follows: 1 = strongly disagree, 2 = dis-
agree, 3 = somewhat disagree, 4 = agree, 5 = strongly agree
and 6 = very strongly agree. The mean value is the average
value of a measurement, and the standard deviation is the
average deviation from the mean value of the measure-
ment results. The consideration of reducing the tendency
of respondents is to choose neutral ones so that they are
smarter in determining their choices.

The purpose of determining the standard deviation is
to understand the variation or spread of the data relative
to its mean value. If the standard deviation is larger, the
data are more varied or further from the average value,
and conversely, if the standard deviation is small, the data
are closer to the average value. The size of the standard
deviation value is influenced, among other things, by the
range of measurement scale used and the respondents’
perception or understanding of the questions.

The results of data collection at the pre-test stage were
obtained from 30 respondents who represented 30 compa-
nies or 30 analysis units from 116 companies incorporated
in AINDBC or around 25.86%. From the results of data
processing on 30 companies, there are several low factor
loadings <0.7. From the results of pre-test data processing
using SPSS version 25 (IBM), there are 75 indicators con-
sisting of 57 indicators having positive statements and 18
having negative statements. Of the 18 negative statements,
17 have a Kaiser-Meyer-Olkin (KMO) value <0.05 and Cron-
bach’s alpha <0.5, where the minimum limit of KMO >0.05
and Cronbach’s alpha >0.5. (Hair et al. 2010).

Furthermore, the second research survey was distrib-
uted after making improvements to the editorial of several
research statements, especially on their factor loading

values which tend to be <0.5 (Chin 1998; Hair 2010). The
distribution of the research survey in the second stage is
different from the first stage because it is through google.
doc media before the webinar event on the EPC industry
on 12 July 2023.

Data processing in this research uses SEM - PLS
version. 4.0.9.5 (IBM). This is done by focusing on explain-
ing variance in the dependent variable when examining
the model (Pappas et al. 2020). The purpose of using
Partial Least Squares - Structural Equation Modeling
(PLS-SEM) is to make predictions that maximise the expla-
nation of variance in the dependent variable (Anderson
et al. 2019) and develop theory in exploratory research
(Sarstedt et al. 2014).

According to Henseler and Chin (2010) and Hair et al.
(2019), in measuring a model using Smart PLS, one should
go through the two-stage approach. The first approach is
through model measurement testing, such as Reliability
test is used to measure the internal consistency of items
in each category by determining the Cronbach’s alpha or
composite reliability (CR) value (Lee 2004). This meas-
ures how well the items in each category measure the
same concept. A Cronbach’s alpha or CR value >0.6 indi-
cates that the dataset is acceptable (Kalyan et al. 2025).
Cronbach’s alpha describes the reliability of the sum (or
average) of x measurements, where x measurements can
represent x raters, x occasions, x alternative forms or
questionnaire items (Bonett and Wright 2015).

Then, validity test refers to the ability of research
survey questions to measure how accurately something is
being measured (Lee 2004). It consists of convergent valid-
ity, which is indicated by a factor loading value of >0.5,
although ideally it should be >0.7 (Chin and Marcoulides
1998; Hair 2010; Sarstedt et al. 2014) and discriminant
validity, which is indicated by an average variance
extracted (AVE) value of >0.5 (Sarstedt et al. 2014). AVE
is a measure used to assess convergent and discriminant
validity, which is defined as the variance in the indicator or
observed variable that can be explained by the construct
of the latent variable (Naresh and Satyabhusan, 2016).

The second approach is structural model testing,
such as R?, (, F?, variance inflation factor (VIF) and path
coefficient, where R? is a measure of how strongly the
variance within the endogenous variable can be explained
by the exogenous variable (Hair 2019). According to Chin
(1998) and Henseler and Chin (2010), the values of R? are
as follows: R? = 0.67 (substantial), R? = 0.33 (moderate),
and R? = 0.19 (weak). Q? is a measure that describes the
accuracy of a prediction due to the relationship between
exogenous or endogenous variables in predicting other
endogenous variables. The value of Q? ranges from -1 to +1.
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If the value is close to +1, it indicates a strong relationship
between exogenous and endogenous variables (Hair et al.
2011), where the value of Q? does not reflect the quality of
the prediction (Hair et al., 2014).

In addition, F?is a measure that describes how strong
the relationship is between exogenous variables and
endogenous variables. It measures the magnitude of the
effect independently of sample size and provides an indi-
cation of the relevance of an effect measured based on cal-
culations; the values of F? are 0.02 (small), 0.15 (medium)
and 0.35 (large) (Cohen and Levin 1989). VIF is a measure
used to determine the level of collinearity of each con-
struct. According to Hair (2019) and Sarstedt et al. (2023),
the VIF value is considered critical if it is =5, there is poten-
tial for collinearity if 3 < VIF < 5 and ideally the VIF value
should be <3. Path coefficients in SEM models are inter-
preted like standardised regression coefficients.

Furthermore, the coefficient linking the path between
the dependent variable and the independent variable
measures the expected increase in the dependent varia-
ble if the independent variable increases by one standard
deviation, while the other independent variables in the
regression equation are held constant (Henseler 2017).
The coefficients represent the relationship between inde-
pendent constructs and dependent constructs, with path
coefficient values ranging from -1 to +1. Coefficients closer
to +1 indicate a strong positive relationship, while coeffi-
cients closer to -1 indicate a strong negative relationship
(Sarstedt et al. 2014).

In this research, the variables measured among others
were BDAC, DM, FS, IS and FP, as shown in Table 3.

3.4 Operational variables

All variables measured in this research are latent or
cannot be measured directly or through the perceptions of
respondents. In this study, there are six variables that can
be defined as operational variables, such as: AIC is the
ability of a company to manage organisational resources
and implement computer systems capable of performing
processes like humans (Mikalef et al., 2021; Agrawal et al.,
2019). BDAC is the ability of a company to utilise data so
that it can provide added value or insight through the use
of technology (Pappas et al., 2018; Akter et al., 2016). FS is
the planning process for initial decision-making includes,
among other things, the philosophy, mission, and policies
for achieving organisational goals that are influenced by
internal and external factors. IS is a process for realising
what has been planned, including organisational struc-
ture and information systems, as well as mechanisms for

controlling their implementation (Tan et al., 2019; Aydiner
et al., 2019). FP is the output of a process that meets the
expectations of stakeholders (Straub et al., 2020; Ji-fan
Ren et al., 2017).

4 Data analysis and results

In conducting this research, in order to get the results to
be in line with expectations, it is necessary to evaluate the
survey in accordance with the principles of quantitative
research recommended by previous researchers. The eval-
uation survey process is conducted using two approaches.
First, evaluating the measurement model by conducting
reliability and validity analyses. The second approach
involves evaluating the structural model by assessing the
R?, %, F%, VIF values and path coefficients. The following
presents the calculation of the results from both survey
evaluation approaches: measurement analysis and struc-
tural model analysis.

Figure 2 shows the results of the research model cal-
culations using smart PLS. With a T value >1.96 and a p
value >0.05, five hypotheses that are supported (positive)
are H1, H2, H3, H4 and H6, and one hypothesis that is not
supported (negative) is H5.

4.1 Analysis of measurement model

From the results of data processing on these 76 respond-
ents, there are 49 indicators which have a factor loading >0.5
(Chin and Marcoulides 1998; Hair 2010; Sarstedt et al. 2014),
from 54 of the total indicators, as shown Appendix 1. It refers
to validity test, wherein 49 indicators are the full require-
ment. Therefore, 49 indicators were processed further and
5 indicators were dropped (Chin 1998; Hair 2010; Sarstedt
et al. 2014).

The value of Cronbach’s alpha and CR in accord-
ance with >0.6 and AVE >0.5 (Hair et al. 2019) are shown
in Table 4.

4.2 Analysis of structural model

Based on the structural model test as explained in section
3.3, the following are the results of structural model test
using the SEM — PLS version. 4.0.9.5:

1. The R? value for the variables: DM is 0.217 (low),
FS = 0.654 (high), IS = 0.727 (high) and FP = 0.289 (low).
2. The F? values for the variables: BDAC - DM = 0.071
(small), DM - FS = 1.886 (large), DM - IS = 0.159
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Tab. 3: Variables Measurement

Variables construct  Definition Second order First order Indicators Reference

BDAC A company’s abilityto - Mgmt. capabilities - Planning 3 Wamba et al.
capture and analyse - Technology capability - Coordination 3 (2017), Shamim
data leads to an - Talent capability - Compatibility 3 etal. (2020) and
insightful generation - Modularity 3 Yasmin et al.
that effectively - Technical Knowledge 3 (2020)
organises, deploys its - Rational Knowledge 3
data, technology and
talent.

DM The process of - Rationality 3 Child and Hsieh
obtaining quality - Commitment 3 (2014), Elbanna
information that allows - Quality 3 and Naguib (2009)
decision-makers to and Kolbe et al.
better understand the (2020)
impact.

FS A process that involves - Low Cost Leadership 3 Agyapong et al.
making strategic - Market Competition 3 (2020), Liu et
decisions regarding - Marketing Strategy 3 al. (2020) and
the organisation’s Varadarajan (2020)
mission, goals and
methods to achieve
organisational goals.

IS Everything related to - Stakeholder Mgmt. 3 Moon (2018),
various managerial - Human Resource Capability 3 Aydiner et al.
activities in order to (2019) and Wang et
implement strategic al. (2020)
planning.

FP Results and fundamen- - Financial Performance 3 Wamba et al.
tals that can satisfy - Non Financial Performance 3 (2017) and Straub

stakeholders, who are
considered to have:
growth and perfor-
mance.

etal. (2020)

BDAC, big data analytic capability; DM, decision-making; FP, firm performance; FS, formulation of strategy; IS, implementation of strategy.

0.500 (0.022)
H1

Fig. 2: Note: T - Value >1.96 and p value >0.05.

0.354 (0.002)
H3

H2
0.808 (0.000)

H6 0.705 (0.000)

7 H5 -0.220 (0.140)

(medium), FS - IS = 0.371 (large), FS > FP = 0.021 4.
(small) and IS - FP = 0.221 (medium).

3. The @ values for the variables: DM = 0.150 (good),
FS = 0.203 (good), IS = 0.333 (good) and FP = 0.217
(good).

VIF values for the variables; BDAC - DM = 4.496
(possible collinearity), DM - FS = 1.000 (no collinear-
ity), DM - IS = 2.886 (no collinearity), FS - FP = 3.163
(possible collinearity), FS - IS = 2.886 (no collinear-
ity) and IS - FP = 3.163 (possible collinearity).
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Tab. 4: Cronbach’s alpha, CR and AVE

Variables Cronbach’s alpha CR (rho-a) AVE
BDAC 0.958 0.965 0.661
DM 0.924 0.928 0.656
FS 0.897 0.909 0.562
IS 0.912 0.923 0.517
FP 0.858 0.893 0.603

Cronbach’s alpha, CR >0.6 and AVE >0.5. All variables accepted.

AVE, average variance extracted; BDAC, big data analytic capability; CR, composite reliability; DM, decision-making; FP, firm performance;

FS, formulation of strategy; IS, implementation of strategy.

Tab. 5: Path coefficients

Variables Path coefficients t-value p-value Hypotheses Remark

BDAC to DM 0.466 2.017* 0.022* H1 (+) Accepted
DM to FS 0.808 18.744 0.000* H2 (+) Accepted
DM to IS 0.354 2.952% 0.002* H3 (+) Accepted
FSto IS 0.541 4,577* 0.000* H4 (+) Accepted
FS to FP -0.220 1.079 0.140 H5 (-) Rejected
ISto FP 0.705 3.725* 0.000* H6 (+) Accepted

Five hypotheses are accepted and one hypothesis is rejected.
*Significant if t-value >1.96 and p-value <0.05.

BDAC, big data analytic capability; DM, decision-making; FP, firm performance; FS, formulation of strategy; IS, implementation of strategy.

Based on the results of the structural test, the model
shows that this research model is acceptable and can be
continued to a coefficient path analysis test, as in the fol-
lowing paragraph.

This research study includes six hypotheses, of which
five are supported by the path coefficient values presented
in Table 5, while one hypothesis is not supported. The
hypothesis that was not proven involves the FS and FP
variables, which have a path coefficient value of —0.220.
Meanwhile, other variables are accepted.

Referring to Table 5, all hypotheses are accepted
except for H5, which does not prove the effect of strategy
formulation on company performance. This indicates
that the existing dimensions of the formulation strategy
are not able to explain directly to FP. Based on the results
of the model measurement test on the formulation strat-
egy construct, the marketing strategy dimension has the
highest factor loading of 0.909 with a ¢-value of 42.172 and
a p-value of 0.000, an AVE value of 0.562 and a Cronbach’
alpha value of 0.897.

However, the results of structural tests on the formu-
lation strategy construct on the company performance is
constructed with a path coefficient of —0.220, t-value 1.079
and p-value 0.140. It can be translated that the formulation
strategy construct does not have a positive and significant
effect on company performance or H5 is rejected. The

effect of formulation strategy on company performance is
inseparable from the marketing strategy dimension in the
FS construct where the marketing strategy dimension has
the highest factor loading (0.909).

The results of this research are in line with the results
of other studies which indicate that the diversified strat-
egy, which is part of the formulation strategy, has less
significant impact on performance (Rumelt et al. 1991).
Likewise, the results of research from Fredrickson and
Mitchell (1984) state that there is a negative relationship
between company performance and a comprehensive
strategic DM process, which is part of the strategy formu-
lation when the environment is unstable.

The rejection of H5 also proves that there are dif-
ferences in marketing strategies based on the research
of Cavusgil et al. (1994), where there is a strategic rela-
tionship between marketing strategy and FP supported
by a set of potentials that distinguish it from more com-
prehensive competitors. Then, Shaw (2012) also stated
that the potential in question is an internal factor in
the form of product characteristics and market char-
acteristics. Market characteristics between mass pro-
duction and EPC service markets are much different
where EPC market conditions are highly dependent on
external conditions, including petroleum prices and a
stable environment.
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Therefore, it becomes clearer that there are differ-
ences in product characteristics and market characteris-
tics, which are strategic components of the relationship
between marketing strategy and FP. In the EPC industry,
the products produced by companies are determined by
customers in terms of specifications, quality, time and
price. Thus, it can be interpreted in this study that the prod-
ucts produced are not mass-produced but rather specific
products, which are very different from mass-produced
products (consumer goods). Other research states that the
impact of strategic planning on performance yields mixed
results (Poister et al. 2013, 2022).

Furthermore, Fatima et al. (2024) examined the
impact of various aspects of strategic planning, where
there were differences in setting targets, releasing internal
analysis results, conducting external analysis and devel-
oping actions or behaviours.

5 Discussion

The direct positive effect of BDAC on DM proves that data or
big data after being processed into information and knowl-
edge becomes a reference for the DM process to be imple-
mented (Shamim et al. 2019; Wamba et al. 2020; Yasmin
et al. 2020). The source of the DM process is valuable data
and valuable knowledge; through data analytics capabili-
ties it can carry out processes, utilise technology and use
the methods it has (Raghupathi and Raghupathi 2014).

The direct effect of DM to IS are positive and signifi-
cant, and it can be interpreted that DM based on ration-
ality, quality and commitment has a positive influence on
IS (Dooley and Fryxell 1999; Kolbe et al. 2020). This can
indicate that DM has a strong basis for implementation
strategies, including; rationality based on analytical data
(Akter et al. 2016; Pappas et al. 2020) and the results of the
DM process, in the form of targets that need to be imple-
mented and completed. The results of the decision must
be accountable in the form of joint commitment where
all parties involved will be bound by the decision (Dooley
and Fryxell 1999; Kolbe et al. 2020).

The formulation strategy directly has a positive influ-
ence on the IS. This proves that the results of this hypoth-
esis are in accordance with previous research conducted
by Bharadwaj et al. (1999) and White and Rollings (2021).
This also shows that the existing dimensions of the formu-
lation strategy, marketing strategy (Cavusgil et al. 1994;
Shaw 2012), low cost leadership (Porter 1980; Kankam-
Kwarteng et al. 2019; Islami et al. 2020) and market com-
petition make a positive contribution to the IS (Doz 2017;
Harrigan 2019).

However, the results of other studies indicate that the
verified strategy, which is part of the strategy formulation,
has less significant impact on performance. Similarly,
Fredrickson (1985) found a negative relationship between
company performance and the comprehensive strategic
DM process, which is part of the strategy formulation in
unstable environments. There are significant performance
differences between high diversification and low diversi-
fication (Montgomery and Collis 1995). The results of this
hypothesis are in accordance with the findings of previous
research (Hitt et al. 2009).

The success of the IS on performance by involving
related parties who will carry out the strategy (Santos and
Brito 2012) include identification of stakeholder needs,
effective information exchange, involvement in the
project (Tan et al. 2019) and human resource capabilities
(Aydiner et al. 2019). The results of research show that the
failure to implement the planned strategy is due to lack
of commitment in implementing the strategy (Balogun
and Johnson 2005; Keng et al. 2018). For this reason, it
is necessary to create a mechanism that involves com-
ponents within the organisation in order to have a sense
of responsibility in the success of the company’s perfor-
mance (Coricelli et al. 2018).

5.1 Theoretical contribution and practical
implications

The results of this study have implications for the BDAC to
support the calculation and prediction process. The DM
needs BDAC to provide a lot of data for calculations and
predictions. For BDAC to provide data and information,
company managers must prepare, among others, BDA
management capability, BDA technology capability and
BDA talent capability.

The results of this study also have implications for
the quality of DM based on BDAC. In this study, DM has
a positive and significant influence on strategy formula-
tion. In the DM process, the commitment dimension is the
most significant aspect of this study, reflecting a sense
of responsibility for decisions agreed upon by company
leaders and involving commitments to parties related to
project completion and success. The rationality dimen-
sion plays a crucial role in producing decisions that are
faster, of higher quality and more accurate. BDAC contrib-
utes rationality by providing quality and up-to-date data
and information necessary for projects and other pur-
poses. Quality decisions can be used for the next process
and are easier to track based on the origin of the data and
information flow.
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In the IS that has a lot to do with stakeholders, man-
agers must understand the characteristics of each stake-
holder so that the project implementation can run accord-
ing to the specified time and agreed budget. Managers also
need to pay attention to the ability of human resources
to carry out formulation strategies and implementation
strategies based on their qualifications and competencies.
The ability of human resources that matches the needs of
the company with those of each employee is able to carry
out implementation strategies in completing EPC projects
to meet the expectations of customers.

The results of this study also have implications for the
company’s planning stage, which requires dimensions
that support the FS. In the formulation strategy, the mar-
keting strategy dimension is a critical dimension for com-
panies in marketing the company’s products and services.
This conclusion is related to the uniqueness of the prod-
ucts and services of the EPC industry, which is different
from other industries. The EPC industry’s marketing strat-
egy targets stakeholders involved in project development,
such as the project owner and the vendor to enhance
effectiveness and precision.

6 Limitation and future research

This research has some limitations in distributing
research questioner forms because of separate location,
workload of respondents and time, and it was not possi-
ble to visit each company spread across Indonesia. There-
fore, an online survey was conducted by using a Google
Docs form, which made it possible to reach all research
samples from various regions within Indonesia’s geo-
graphical area.

The approach in this research methodology is quanti-
tative, which has limitations in answering research ques-
tions where respondents may be biased in answering due
to the ambiguity and length of the research questions.

When determining the total number of indicators in
the research model, consideration is given to the minimum
requirements for the number of indicators in each dimen-
sion, the total number of second orders and the total
number of constructs. The aim is to avoid respondents not
getting bored in filling in a large number of questions so
that it can result in respondents filling them in carelessly
or not filling them in at all.

For exploratory research on theory, with limitations in
the number of research samples and having formative and
reflective constructs, the data management should use
SEM_PLS with two approaches: measurement model and
structural model.

7 Conclusion

This research model proves that the presence of RI 4.0,
represented by BDAC has been able to improve the DM
process from hierarchical to digital processes (Pappas et
al. 2020; Yasmin et al. 2020), where data and informa-
tion flow through one platform that can be accessed by
all stakeholders automatically (Harrison et al. 2019; Eng
et al. 2020), making it easier to exchange information and
data as a basis for making quick and accurate decisions
(Elbanna and Naguib 2009; Cioppi et al. 2015). This is very
necessary due to the EPC projects that have a project front-
end phase, where only a little information can be known
(Dunovic et al. 2021). Speed in terms of fast and accurate
DM is a competitive advantage of organisations, including
EPC service organisations (Chang et al. 2016; Elawi et al.
2016; Allas et al. 2017).

The results of this study prove that EPC service compa-
nies that utilise BDAC (Akter et al. 2016; Yasmin et al. 2020)
are supported by the ability to manage BDA (Davenport et
al. 2012; Kiron et al. 2014) technological mastery (Wamba
et al. 2015; Ransbotham and Kiron 2017) and talented
resources (Kiron et al. 2014) can improve faster and more
accurate DM (Dooley and Fryxell 1999; Elbanna and
Naguib 2009; Cioppi et al. 2015) based on data analytics
(Awan et al. 2021). Hence the agreed decision can become
a reference for strategy formulation to be elaborated in
more detail (Mintzberg 1978; McGee et al. 2016) and then
implemented to stakeholders so that the price of the pro-
posal offer is more competitive compared with competitors
(Barney 1991; Margaret et al. 2003) in a highly dynamic
market environment (Kotnour et al. 1997; Teece 2018).

This research also proves that rational DM in the
form of competitive, measurable and more detailed pro-
posal bid prices based on analytical data (Cioppi et al.
2015; Awan et al. 2021). That is an important basis for
formulation strategies (Agyapong et al. 2020; Varada-
rajan 2020). In marketing a competitive proposal price
through a marketing strategy, which is a dimension
of the formulation strategy construct, the competitive
proposal bid price can be accepted by the client or
project owner (Peteraf and Barney 2003; Barney 2015).
For the acceptance of competitive bid prices, it is also
necessary to have a low-cost leadership strategy dimen-
sion (Ramaseshan et al. 2013; Herzallah et al. 2017;
Agyapong et al. 2020) from the construct of formulation
strategy by involving stakeholders, which has a major
influence on cost reduction (Dean and Sharfman 1993a;
Keng et al. 2018).

This research study has also proven that the research
model synergises among MBV-related theories represented
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by the dimensions of marketing strategy, low-cost strategy
and market competition (Herzallah et al. 2017; Agyapong
et al. 2020). For RBV theory represented by human
resources capability (Aydiner et al. 2019), human skills
(Freeman 1984) and IBV theory are represented by BDAC
(Pappas et al. 2018; Yasmin et al. 2020).

This important research describes that the DM con-
struct is central to insightful and valuable information
in terms of competitor positioning and winning oppor-
tunities (Grant 1991), complemented by the capabilities

of resources within the company (Barney 1986; Peteraf

1998). Furthermore, it can also be understood that infor-
mation and data are important sources in DM through-
out strategic management (Shrivastava and Grant 1985;
Westley and Mintzberg 1989). It is also supported by rel-
evant dimensions in the DM process, including rational-
ity (Elbanna and Naguib 2009), commitment (Dooley and
Fryxell 1999) and quality (Dooley and Fryxell 1999).
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Appendix 1

No. Indicators Loading factor 0.5 Cronbach’s alpha >0.6 AVE >0.5
1 BCM1 < BDAC compatibility 0.806 0.846 0.765
2 BCM2 < BDAC compatibility 0.923

3 BCM3 < BDAC compatibility 0.892

4 BCO1 < BDAC coordination 0.883 0.738 0.659
5 BCO2 < BDAC coordination 0.858

6 BCO3 < BDAC coordination 0.679

7 BMD1 < BDAC modularity 0.975 0.948 0.950
8 BMD2 < BDAC modularity 0.974

9 BPL1 < BDAC planning 0.957 0.914 0.921
10 BPL2 < BDAC planning 0.962

11 BRK1 < BDAC relational knowledge 0.922 0.786 0.823
12 BRK2 < BDAC relational knowledge 0.892

13 BTK1 < BDAC technical knowledge 0.950 0.899 0.909
14 BTK2 < BDAC technical knowledge 0.956

15 DMC1 < DM commitment 0.843 0.885 0.814
16 DMC2 < DM commitment 0.922

17 DMC3 < DM commitment 0.938

18 DMQ1 = DM quality 0.904 0.789 0.710
19 DMQ2 < DM quality 0.901

20 DMQ3 = DM quality 0.709

21 DMR2 < DM rationality 0.929 0.849 0.869
22 DMR3 < DM rationality 0.935

23 FCL1 = FS low cost leadership 0.669 0.693 0.620
24 FCL2 < FS low cost leadership 0.892

25 FCL3 = FS low cost leadership 0.785

26 FMC1 < FS (market competition) 0.937 0.923 0.867
27 FMC2 = FS (market competition) 0.906

28 FMC3 < FS (market competition) 0.950

29 FMS1 < FS (marketing strategy) 0.677 0.790 0.711
30 FMS2 < FS (marketing strategy) 0.898

31 FMS3 < FS (marketing strategy) 0.932

32 ISE1 < IS (effective information exchange) 0.890 0.712 0.656
33 ISE2 < IS (effective information exchange) 0.924

34 ISE3 < IS (effective information exchange) 0.568

35 ISH1 < 1S (human resources capability) 0.544 0.673 0.619
36 ISH2 < IS (human resources capability) 0.868

37 ISH3 < IS (human resources capability) 0.900

38 ISI1 < SM (identification stakeholder need) 0.820 0.778 0.690
39 ISI2 < SM (identification stakeholder need) 0.826

40 ISI3 < SM (identification stakeholder need) 0.847

41 ISV1 <1S (involvement in project) 0.891 0.803 0.725
42 ISV2 < IS (involvement in project) 0.926

43 ISV3 < 1S (involvement in project) 0.724

(Continued)
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Appendix 1: Continued

No. Indicators Loading factor 0.5 Cronbach’s alpha >0.6 AVE >0.5
44 FPF1 < FP finance 0.599 0.752 0.672
45 FPF2 < FP finance 0.888

46 FPF3 < FP finance 0.932

47 FPN1 < FP non-finance 0.859 0.846 0.765
48 FPN2 < FP non-finance 0.907

49 FPN3 < FP non-finance 0.857

AVE, average variance extracted; BDAC, big data analytic capability; DM, decision-making; FP, firm performance; FS, formulation of strategy;
IS, implementation of strategy.
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