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Abstract- The study has planned to examine the impact of the
supply chain business intelligence on the supply chain
performance of the Indonesian firms. Additionally, the study
has examined the mediating role of agile capability and
supply chain capability. For data gathering, total 450
questionnaires were distributed and obtained only 325
questionnaires. During data screening process 23
questionnaires were excluded, since they were incomplete.
Therefore, we obtained 67% response rate for the survey in
present study. Partial Least Square-Structural Equation
Modeling (PLS-SEM) is an important statistical procedure to
carry out multivariate data analysis, Empirical analysis in
this study supports the supply chain business intelligence
competence with respect to technical, cultural and
managerial competence. This indicates that it is necessary to
utilize appropriate technologies and tools and have well-
defined processes, although these are not sufficient
conditions to develop business intelligence product efficiently
and effectively, such as, relevant knowledge and information
which facilitate in the decision-making functions of the
supply chain. Besides, some inter- and intra-organizational
culture elements also affect the business intelligence product
creation. The prior research further supported the
significance of knowledge/information-related competences
to enhance agile performance characteristics and competitive
performance of the supply chain.
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1. Background

Today, firms have acknowledged the significance of
knowledge and information. Prior researches have
reported that significant investments in enterprise systems
and software have been made, such as in SC management
(SCM) to make enterprise systems as the foundation for
an organization[1] . Although, majority of the businesses
are striving for competitive advantage. At this point, the
need for effective decision-making tools has emerged to
support information applications and analysis by the
enterprise systems. In this regard, business intelligence
(BI) is identified as an appropriate response for addressing
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the present needs regarding quick, easy, relevant and right
access to information[2].

The intensive information technology (IT) usage allows
informed and better decision-making by the managers,
under different contexts [3, 34-35]. In 1989, Howard
Dresner introduced the BI term to explain different
methods, processes and concepts for improving the
decision-making process of business through evidence-
based support systems [4]. In today’s business
community, BI is becoming popular with its increasing
significance in the effectiveness and efficiency of
decision-making and information analysis, at different
levels, such as, tactical, operational and strategic. The
global BI system (BIS) spending in performance
management and analytics applications in 2011 has
reached to the level of $12.2 billion dollar from $10.5
billion, indicating the growing significance of this system.
However, the literature review indicates the lack of
attention in this area as well as in various BI research
strategies and categories [5].

Due to a shift of modern competition from single firms
to the SCs, it is becoming increasingly critical to improve
SC competitiveness for the business success [6]. SC
agility has been identified as a key competitiveness
component in today’s business environment, thereby
enabling firms to achieve better competitive position,
through timely and effective responding to uncertainties
and market volatility [7]. SC agility is the SC’s ability to
deal with unexpected changes and turbulence in business
environment and competitive market, and provide firms
with competitive advantage through the conversion of
threats and uncertainties into opportunities, using
knowledge, assembling requisite assets, and relations with
surprise and speed [8]. However, several prior researches
have studied the effective role of information technologies
and systems (IT/IS) to become agile, but only a few
researches have studied agility and BI relationship, under
SC context [9]. This study is motivated primarily due to
the difference in BI (BI) from information technology
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(IT/S), and having its own consequences and
characteristics.

This study aims to bridge the gap in the literature by
analyzing that how SCBI competence affects the SC
agility. In broader sense, SC can be viewed as the SC
agility, and the inter-organizational SC, which are further
discussed from two dimensions, namely, the agile
performance and agile capabilities. In this regard, the
study will also investigate the agile capabilities’ role as a
mediator on the agile SC performance and BI competence
relationship [10]. Furthermore, the current study aims to
address the need to conduct BI related empirical studies,
particularly, on how it brings improvement in the
organization’s performance capabilities[11].

2. Hypothesis Development

Literature provides various definitions for the BI (BI)
concept, from different contexts. The Bl-related literature
indicates a distinction among two approaches, which
define the technical and managerial concepts [12]. In
context to managerial context, BI refers to ‘a systematic
and organized process to integrate, acquire, disseminate
and analyze information from significant external and
internal sources, for decision-making and exhibiting
strategic business dimensions’[13]. In this regard, the
primary focus is to achieve excellence in management
decision-making process and obtaining and generating
relevant information at the right time and to the right
people[14]. While from the technical context, BI refers to
‘a set of technologies and tools, including data mining,
data  warehousing, dashboards, online analytical
processing, reporting and analytic tools, etc. which allow
information gathering, recovery, recording, analysis, and
manipulation; and also help in better decision-making’. In
this context, the role of BI is to support the above
described BI process [15]. Basically, the BI’s technical
and managerial approaches share complementary
relationship with the aim of providing potential and useful
information for supporting the decision-making activities.
In another definition, BIS is defined as ‘a set of
technological components, such as, applications,
processes, and software tools which enable the effective
production as well as distribution of the potentially useful
and accurate information’[12]. Besides technical and
managerial contexts, another approach exists which views
BI as a product. According to this approach, ‘Bl is the
relevant knowledge and information which explains
business environment and organization under different
markets, for different suppliers and customers, and under
different industry trends and technologies’[16]. It shows
the BI’s broader view, which particularly emphasizes on
business information, which supports the firm’s decision-
making process and is an outcome of BI technologies and
processes. Therefore, the product perspective of BI is the
outcome of technical and managerial approaches.

The BI competence refers to ‘the organizational ability
of generating BI product and then utilize this for efficient
and effective business decision-making. Thus, the SC BI
competence is ‘the ability of sharing supply-chain based
knowledge and information which facilitates the process
of SC decision making at various levels, i.e. outsourcing,
procurement, strategic network planning, lot sizing and
detail scheduling [17]. It thus integrates information on
business environment and both downstream and upstream
SC partners. Based on the BI’s product perspective, the
SC’s BI competence is characterized by technical and
managerial competences. In addition, cultural competence
is another required dimension for developing SC BI
competence. Cultural competence is defined as ‘the SC
partners’ ability of developing effective and strong BI
culture’. It is consistent with information and knowledge
related definitions, according to which BI culture is based
on a belief that in most SCM activities BI is a widely used
concept, in addition, the BI value is a strategic asset to
attain SC success and benefits [18].

Furthermore, the planned processes and benefits of BI
technologies and tools to analyze and manipulate
information are unlikely to achieve and realize business
success. According to [18], in terms of SC context, the BI
culture is the inter-and intra-organizational culture
elements which may influence BI sharing, utilization and
creation in the SC [19]. BI mainly focuses on effective
flow of communication, information and relationships at
the level of SC. Therefore, the SC’s BI culture integrates
commitment and trust as the critical SC factors to be
developed among the SC partners, and which may affect
both information quality and information sharing, and the
absence of which may make companies unwilling in
frequent and honest information sharing to improve SC
decision-making [20]. Besides, there are other factors like,
collaboration and cooperation between downstream and
upstream SC partners, which can be described as ‘the
degree of combined decision-making and problem solving
across the SC’, for instance, goal setting, process
development, forecasting, inventory management, new
product development and planning. Therefore, based on
the aforementioned discussion, the following hypothesis is
proposed

H1: SCBIC has significant impact on the SCHPR

SC agility concept comprises of two components,
namely, i) the alertness of SC toward changes and
surrounding environment, i.e. the ability of SC to
reconfigure resources of the SC, in order to react against
changes, and ii) the response capability. In the first SC
agility component, the SC’s opportunity-seeking
capabilities are included, and the second component
highlights the SC’s change-enabling capabilities, indicated
at the operational, episodic and strategic levels [21]. Thus,
study presents the six fundamental capabilities that comes
under SC agility. The agile capabilities and SC BI
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competence relationship can be better understood under
competence-capability relationship context. According to
[22] SC agile capabilities have been derived from SC
competences and are focused externally, while on the
other hand, BI competence is an antecedent of agile
capabilities and is focused internally. A number of
empirical researches discussed how
knowledge/information-related competence may
significantly contributes in developing agility at SC or
enterprise level. According to [23], agility is the
utilization of market knowledge and information for
pursuing potential opportunities, thereby confirming that
information enrichment gives rise to superior SC agility.

A SC is truly agile if it possesses four characteristics,
three of these characteristics are: virtuality, process
integration, and market sensitiveness, which are
information-based in nature. [23] also acknowledged that
knowledge management capabilities and knowledge
significantly contribute in developing enterprise agility. A
few researchers highlighted the IT capabilities’ role in
creating response and sensing capabilities. Furthermore,
another study [24] also confirmed the positive association
among agile SC capabilities and IT competence, where IT
competence refers to ‘the extent that information
technology is utilized in an effective manner for managing
information’. In this regard, it is argued that in terms of
technical, cultural, and managerial competence, the SC BI
competence significantly contributes in developing agile
capabilities. These capabilities improve the ability of
alertness through relevant knowledge and information
provision, regarding general business environment and SC
itself [21]. In addition, it enhances the quickly responding
ability against changes, through making well-informed
reconfiguration decisions of the SC, which is one of the
significant components of SC’s response process. Thus, it
is hypothesized that:

H2: SCBIC has significant impact on the AGCAB

H3: AGCAB has significant impact on the SCHPR.

The SC agility is also described as the SC’s agile
performance. It thus relates to the successful marketing of
wide range of high-quality and low-cost products, with
different volumes and short lead times, which add more
value to the customers [7]. Thus, the agile SC
performance integrates SC performance outcomes,
particularly those which have achieved competitiveness
and success under turbulent and dynamic business
environment, for instance, process changeover times,
customer satisfaction, technological competitiveness,
delivery performance, product innovation and stock turns
[25]. Therefore, given the SC BI competence definition,
‘it is a resource which satisfies the organization’s RBV
criteria  to achieve and maintain  competitive
advantage’[26]. Therefore, it can be argued that BI
competence contributes in enhancing SC agile
performance. Some researchers attempted to address BI’s

potential role in improving performance and
competitiveness, under same line of reasoning. Such
as,[27] identified the ways in which BIS influences both
organizational and business process performance.
Furthermore, it has also been argued that bringing
improvement in the efficiency and effectiveness of SC
analytics through BI approach serves as an important
element in achieving competitive advantage. In addition,
a study of [2] found a positive impact of business
analytics capabilities on core SC processes performance,
such that, plan, make, source and deliver. Moreover,
several researchers have recognized
knowledge/information related competences as a potential
source to achieve superior competitive performance, with
regards to new product development cost, responsiveness,
and overall customer satisfaction. These findings give rise
to the following hypothesis:

H4: AGCAB mediates the relationship between the
SCBIC and SCHPR.

SCs refers to ‘a set of firms which closely work in a
network and constantly require improvement in their
capacity and operations, either by customers or suppliers’.
Agility has gained significant attention in SC management
research and production research, because of its
managerial significance[28]. Thus, SC agility (SCA)
refers to ‘a dynamic capability, which allows
organizations to quickly respond and adapt to market and
demand changes, throughout the SC’[29]. Therefore, SCA
extends from the single-firm context to the SC level and
also includes alignment among major suppliers and
customers. [1] recently conducted studies on SCA, where
former attempted to analyze SCA-integration relationship,
while the latter analyzed the empirical works on SCA and
assessed the possible association among operational
performance and SCA. Just like AC, SC agility (SCA) is a
multi-dimensional and a broad concept covering various
disciplines. With the increased recognition of the positive
effects of agility, various concepts have been offered by
the researchers regarding agility. In addition, they also
proposed various normative frameworks for describing the
possible associations between agility and variables of
interest. In another study,[30] did a review of agility-
related models, suggesting both disadvantages and
advantages of each model for SCA. Thus, in this study,
the aim is to seek for an effective framework which may
identify the enablers of agility across firms and what
characteristics must be possessed by a SC to become
agile, since frameworks which are single-firm and
internally oriented are likely to be theoretically non-useful
in creating a connection among SCA and AC.

In this study, we adopted [3] developed framework,
which has also been adapted by [4]. The main features of
an agile SC include: network-based and virtual, process
integration and market sensitivity. The market sensitivity
dimension enables the SCs to better anticipate the threats
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and opportunities and respond to real demands, while the
virtual SCs are the SCs that are information-based and not
inventory-based, and they work by using IT for online
data sharing between suppliers and buyers [31]. In a
similar vein, agile SC tends to establish collaborative
relationship between SC members, as those firms that
share high collaboration can effectively and quickly
respond to market changes. At last, the term process
integration refers to ‘the common systems, collaboratively
working among suppliers and buyers, shared information
and joint product development’[32]. Such characteristics
in SCs enable them to quickly adapt in response to market
changes and become competitive [33].

H5: SCBIC has significant impact on the SCAGL

H6: SCAGL has significant impact on the SCHPR.

H7: SCAGL mediates the relationship between the
SCBIC and SCHPR.

3. Methodology

For data collection, we employed structured
questionnaire and for data analysis we used quantitative
approach. For this study, the targeted population is the
Small and Medium Enterprises (SMEs) in Indonesia. The
sample in this study were selected through convenient
sampling, because this technique is appropriate for this
research context. However, the informers of this study
include business owners and business partners, managers
or executives associated to Indonesian SMEs. For
obtaining effective and useful information, the door-to-
door survey was also conducted [34].

For data gathering, total 450 questionnaires were
distributed and obtained only 325 questionnaires. During
data screening process 23 questionnaires were excluded,
since they were incomplete. Therefore, we obtained 67%
response rate for the survey in present study. Partial Least
Square-Structural Equation Modeling (PLS-SEM) is an
important statistical procedure to carry out multivariate
data analysis, and to find possible association among
observed and latent variables. In terms of analysis, it has
an important advantage of handling multiple independents
and dependents, and is capable of handling missing data
and screening, multi-collinearity problem among the
explanatory variables, making stronger and appropriate
predictions and creating independent latent variables for
the dependent variables.

4. Results

This section involves the discussion regarding PLS-
SEM analysis. The first part in PLS-SEM analysis is the
outer or the measurement model. Outer model indicates
that part of the model which describes the nature of
association among latent variable and its indicators.
Measurement model has two parts, namely, reflective
blocks and formative blocks. In outer model, the all items
and components of each variable are measured and

determines that whether the items (indicators) load
theoretically well on their respective constructs. Simply
put, the outer model analysis confirms that all survey
items are appropriately measuring those constructs which
they were intended to measure, thereby confirming that
the items are valid and reliable.
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Figure 1. Measurement Model

Table 1. Reliability

\
AGCAB | Crombach’s | o | \vE
Alpha
AGACB3 | 0.841 0.943 0.951 | 0.662

AGACB4 0.859

AGACB7 0.832

AGACBS 0.820

AGCAB1 0.808

AGCAB10 | 0.831

AGCABI11 0.765

AGCAB2 0.761

AGCABS 0.800

AGCABY 0.814

SCAGL1 0.882 0.942 0.956 | 0.812

SCAGL2 0.855

SCAGLA4 0.925

SCAGLS5 0.918

SCAGL6 0.924

SCBIC10 0.881

SCBIC11 0.889

SCBIC1 0.882 0.970 0.973 | 0.769
SCBIC2 0.858
SCBIC3 0.876
SCBIC4 0.846
SCBIC5 0.902
SCBIC6 0.873
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SCBIC7 0.895
SCBICS8 0.845
SCBICY9 0.896
SCHPR10 0.753 0.945 0.953 | 0.647

SCHPR11 0.769

SCHPR12 0.809

SCHPR13 0.791

SCHPR2 0.837

SCHPR3 0.829

SCHPR4 0.763

SCHPRS 0.860

SCHPR6 0.873

SCHPR7 0.813

SCHPRS 0.738

The key measures of PLS-SEM analysis are validity
and reliability, which are observed for outer model
evaluation [33]. Thus, for each construct, the Cronbach
alpha coefficient and CR values were obtained in current
research, and Table 5.8 indicates that all these values are
within the recommended range, i.e. above 0.70 [34]. In
current study, the composite reliability (CR) values turn
out as 0.83-0.91, which shows that the measurement
model is reliable. Thus, once the reliability and validity
are established, the convergent validity is determined in
the next step, which shows the point that two measures of
the same constructs which are supposed to be theoretically
related are actually found as related. Thus, [33] suggest
that convergent validity is successfully assessed when it
indicates high correlation among other tests for measuring
a similar construct. In the same context, AVE is employed
to identify a convergence element in measuring the
construct, having 0.50 or above as a standard value [34].

Afterwards, the study established the discriminant
validity, which represents the extent that a construct
differs in comparison to other constructs. It also refers to
measures of constructs which are theoretically unrelated
[7]. For measuring discriminant validity, Fornell-Larcker
criterion is the conventional approach. Besides, another
more liberal approach can also be used, namely cross-
loading examination method, as it is expected to exhibit
more constructs having adequate discriminant validity.

Table 2. Validity
AGCAB | SCAGL | SCBIC | SCHPR
AGCAB | 0.894
SCAGL | 0.889 0.901
SCBIC | 0.879 0.804 0.877
SCHPR | 0.860 0.704 0.733 0.804

Previously, validity and reliability tests were carried out
to assess the results of the outer or the measurement
model. These tests have assessed the measurement

model’s ability and existing relationships among study
items. Moreover, another important criterion is checking
for the multi-collinearity, which must be checked before
estimating the structural model [7]. A systematic analysis
of the structural model is done in this study to test the set
of hypotheses (1-5) and to get comprehensive picture of
the study outcomes. The inner model evaluation begins by
estimating the direct association among dependent and
independent variables in the model. PLS-SEM algorithm
was used for assessing the size of path-coefficients, while,
their significance was determined using bootstrapping
method in Smart PLS.
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Figure 2. Structural Model

Table 3. Direct Relationships

p

(0) | M) | (STDE | (JO/STDE | Value
V) V) s

AGCA

B - 2'35 2'35 0.078 | 4.508 0.000

SCHPR

SCAG

L - 2'58 2'58 0077 | 7.648 0.000

SCHPR

SCBIC

> 0.88 | 0.89

AGCA | o 0 0.021 | 42.730 0.000

B

SCBIC

> 0.70 | 0.70

SCAG | 4 y 0.063 11.154 0.000

L

SCBIC

> (7)'72 2‘72 0052 | 14.034 0.000

SCHPR

[35] suggest that association among dependent and
independent variables may occur due to the indirect
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mediation effect, which is considered as a second
important  requirement for achieving  significant
relationship among variables. It is in fact the independent
variable’s effect on mediator as well as on dependent
variables. Thus, if independent variable has an
insignificant effect on the dependent variable with the
involvement of mediator, then it shows no effect of
mediation on the variables.

Table 5. Q-square and R-square

SSO SSE Q2 R Square

AGCAB 2170.000 | 1067.504 | 0.508 0.791

SCAGL 1085.000 | 656.990 | 0.394 0.496

SCHPR 2387.000 | 1129.630 | 0.527 0.840

Table 4. Mediation
P
(0) | (M) | (STDE | (JO/STDE | Value
V) V)) s
SCBIC
= 031 | 031
AGCA | ' 0.073 4326 0.000
4 8
B >
SCHPR
SCBIC
- 0.41 | 0.41
SCAG ‘ : 0.053 7.772 0.000
3 0
L >
SCHPR

Coefficient of determination is commonly used to
analyze the study’s conceptual model [18]. The R? values
like 0.02, 0.13 and 0.27 are represented as weak, moderate
and fair values, respectively. For structural model
assessment, predictive relevance ability of a model is
another important criterion which must be observed.
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Figure 3. Blindfolding

For this purpose, Stone-Geisser’s (Q?) test can be used
for measuring the predictive relevance through
blindfolding procedures [7]. Thus, for endogenous latent
constructs, the cross-validated redundancy measure was
obtained through Stone-Geisser test to estimate Q? value
through blindfolding procedure.

S. Conclusion

Empirical analysis in this study supports the SC BI
competence with respect to technical, cultural and
managerial competence. The previous researches such
as[19] may provide justification for the multi-
dimensionality of SC BI competence, by suggesting
dissociation among BI approaches and the corresponding
association among these approaches. This indicates that it
is necessary to utilize appropriate technologies and tools
and have well-defined processes, although these are not
sufficient conditions to develop BI product efficiently and
effectively, such as, relevant knowledge and information
which facilitate in the decision-making functions of the
SC. Besides, some inter- and intra-organizational culture
elements also affect the BI product creation. Therefore,
there is a need to develop a supportive and strong BI
culture between the partners of SC for smooth functioning
of BI technologies and processes. This is also consistent
with those prior researches which particularly focused on
the significance of knowledge and information culture for
superior performance and business success [15].

The impact of SC BI competence on SC agile
capabilities is also supported by the study results.
Therefore, in BI process, the higher the SC competence
levels with specific BI culture, using BI technologies and
tools, the higher will be the response capability in
operational, episodic and strategic SC areas and level of
alertness to change. As expected, the findings also support
that BI does not merely manifest quickly change detecting
ability outside and within the SC, rather it facilitates in
making informed and better decisions about SC resource
reconfiguration and appropriate actions against identified
changes in a timely manner. These two constructs were
reported to share a significant positive association, which
can also be considered under competence-capability
framework, since this framework perceive BI competence
as the agile capabilities factor and an internally focused
factor. In addition, the empirical evidence obtained in this
study is also consistent with prior researches [10] and
reported knowledge and information as the major
contributory factors in developing SC agility, with regards
to response and sensing capabilities. Moreover, SC BI
competence is found to influence SC agile performance,
through agile capabilities, both indirectly and directly.
Such impact on agile performance indicates that SC
competence in BI technologies, culture and process is
likely to bring improvement in the SC performance,
particularly in dimensions which specify competitiveness
and success level under turbulent and dynamic
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environment. Direct impact of BI competence ascribes the
differences in SC’s agile performance to the differences in
BI competence. It supports the BI competence value as a
key business resource, in RBV context. The arguments
from the literature [16] on BI’s beneficial effects in SC
can be used to justify the obtained evidence.
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