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Abstract-The current study is carried out to explore role of
big data analytics in the relationship among the
collaboration types, supply chain management and market
performance of Thai manufacturing firms. It has been
revealed through literature review that collaboration among
the firms is more than just coordination. It is referred as
inter-firm interaction with key focus on strategies. This type
of collaboration can be witnessed in two different ways,
which include STRC and SYSCL [1] . The concepts of STRC
and SYSCL have not been recognized separately in literature
as they create difference influences on the performance of
firm. The study has employed the SEM-PLS to analyze the
data. The study broached an argument that the system
collaboration includes coordination, sharing of information,
and activities management for planning and forecasting of
demand. The next level of inter-firm interaction is the STRC.
In this advanced level, achievements are more than just
SYSCL. The level with which the partners in supply chain
plan different business activities with the shared vision to
improve the performance of each other is referred as STRC.
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1. Background

Intermediaries have been recognized by several firms
over the last two decades as strategic partners these can
support firms in improving the competitiveness and
responsiveness in the external environment [2]. For
instance, Toyota, Nokia and Zara have achieved certain
competitive advantages in contrast to their competitors
through coordinating with the partners in global SC. The
business activities have been extended by these firms
across their boundaries and relations have been
established with other firms in the SC. This is referred as
SCM (SC management) [1]. It has been suggested by the
recent research that it is required by the firms to
coordinate with their SC in terms of business models to
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improve their performance [49]. The integration of
various resources for the firm and partners should be
increased [3, 4].

Several firms have started to achieve the benefits of
increased collaboration with the partners for developing a
responsive SC[1]. The concepts of strategic collaboration
(STRC) and SYSCL have not been recognized separately
in literature as they create difference influences on the
performance of firm. The level with the partners in SC
communicate with each other and make planning and
inter-firm forecasting is referred as SYSCL [5].

The integration efforts of a firm have been described by
some researchers [6]. However, no study has made a
difference between the STRCs and SYSCL. In this way,
their difference in roles and influences on the performance
of firm cannot be understood. In order to achieve success,
it is important to collaborate with the partners in SC. The
I-FCL is assumed by the managers crucial for the firm’s
improved performance. However, it was found that the
performance of firm is not directly linked with the I-FCL.
The future research can be provoked to explore the
collaboration implications and its influences. In the
similar way, it has been revealed by researchers that firms
can improve performance and responsiveness through
collaboration in SC[7]. It is crucial to understand the
difference between the level of information and strategic
systems in the I-FCLs (I-FCL) for understanding the
influence of I-FCL in improve the performance and
responsiveness of firm. Moreover, in order to ensure
sharing of information and coordination in the SC, there is
need for I-FCL, which need highly integrated IT
(information technology) [8].

One of the emerging areas of digital technologies is
BDA. According to [9], there is need for the retailers to
increase their market share, revenue and sales. This can be
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done by using optimization models of price and these can
be calculated through demand variations (with the
increase or decrease in prices). The profits or revenue can
be maximized in this way. Thus, the role of BDA is an
important area to study.

2. Literature review

2.1 I-FCL and IT Competency (ITC)

The ITC of the firm within its SCCS (SC
communication systems) has been analyzed as an enabling
factor for I-FCL. The purpose of SCCS is to support
communication between firms to increase collaboration
among the partners in SC by cost reduction and material
holdings [10]. Information is collected from different
systems in a specific SCM system. It allows the firm to
collaborate with the partners within and across SC to
support the use of joint activities [10]. An interface for
relating the corporate systems with other SCM systems
elements is offered by SCCS with the partners in SC. This
research has used the concept of ITC as a construct of
second order based on the previous research studies. A
dual view has been adopted by this study, which involves
IT appropriation and IT adoption. The adoption of IT is
separated from the other strategies and processes of IT in
line with the literature on IT. The two dimensions of IT
i.e. capabilities and resources are differentiated by this
study. The level of firm using the advanced SCCS
technology is referred as IT adoption [11]. Several IT
technologies are available, which can be employed by
different firms. Therefore, it is expected that the firm will
achieve higher returns when it adopts advanced SCCS in
contrast to the competitors [12]. This makes SCCS a
valuable resource for the firm. On the other hand, the level
with which a firm uses its SCCS to full capacity is
referred as IT appropriation.

The SYSCL can be improved by ITC as suggested by
literature review [13]. Different SC systems can be
adopted by partners in SC. The ITC of a firm can support
the firm in recognizing the advantages and differences
from the shared systems. At different levels, EDI can be
implemented such as EDI based on internet on non-
internet based, non-proprietary EDI or proprietary,
automated EDI or non-automated, and EDI, which is
internally integrated. Through use of internal corporate
systems including the management of warehouse systems,
execution systems of transportation, and internal corporate
systems including ERP and CRM, the integration of
technological systems can be done in SCM systems [10].
The gaps in different systems of information can be
bridged through use of latest infrastructure technology and
adding new features to the SCM system of the firm. This
enables the firm to coordinate at different levels of the
information system.

The STRC can be enhanced through IT competence as
in case of SYSCL. In STRC, the long-term commitment
of the top management and its involvement in the inter-
firm integration is involved. The SC partner should be
considered by a firm as a long-term relation and combined
efforts should be put in demand forecasting, planning and
setting goals. The probability of miscommunication
among the partners is reduced with the IT competence. It
enables the firm to assess information and process along
with effective decision-making. The firm can coordinate
with its partners for projecting the demands in future [14].
Moreover, it is crucial for improving the STRC and
SYSCL touse ITC.

H1: ITC ha significant impact on the SYCL
H2: ITC ha significant impact on the STRCL

3. Responsiveness in SC as a Process

Outcome

The demands of customers are high, and competition is
intention in this competitive global market situation.
Firms have trouble in responding to the changes in market
and improving its performance. The responsiveness of SC
can be improved through increased collaboration of the
firm with its partners [1]. The dynamic capabilities are
developed through strategic foresights and joint efforts in
the SC. Joint efforts are more beneficial in contrast to the
firm along using its resources and dealing with the market
challenges [15].

It is implied by the responsiveness of SC that the ability
of the firm to respond to the uncertain environment comes
from the partners in SC. Better performance can be
delivered by a set of firms without using additional
resources. Resources can be used effectively through
increased coordination with the partners in SC. Therefore,
rather than an individual efforts of a firm, there is need for
the entire SC to react to the challenges of environment and
demands in an effective way [16]. It has been revealed by
a research that the competition has shifted across the SCs
rather than among the firms. It has been revealed by
previous research studies that lack of integration of
information systems with the main partners in SC can
enable a firm for sharing of information. In this way, firm
cannot sustain competitiveness in the long run. The entire
SC becomes responsive to the external environment when
the information system is collaborative. It can efficiently
deal with competitors and threats from the customers. The
partners in SC become able to share information regarding
the partners of logistics, customers, and manufacturers
through SYSCL. This makes the SC responsive in terms
of fulfilling demands, processing order, and inventory
status. The communication and coordination between the
partners of SC can be effectively enhanced through I-FCL
at system-level. This ultimately enhances the
responsiveness of SC[17, 18].
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In the similar way, STRC can result in responsiveness
of SC. It is indicated by strategic level collaboration that
activities between the partners of SC show high
commitment towards the achievement of success. It
results in SC responsiveness [19]. The sharing of
knowledge for effective decision-making results in STRC.
It is referred as the collaboration of different firms for
making mutual strategies, planning and shared goals for
decision-making. The increased understanding of each
other’s objectives and strategic roles helps reduce role
ambiguities. The belief of the firm is developed in the
strategic SC direction and value as a whole rather than the
individual firm. The entire SC becomes able to respond
towards the competition challenges through cohesive
relationship [20]. Based on these arguments, the following
research hypothesis has been developed:

H3: SYCL has significant impact on the SCR
H4: STRCL has significant impact on the SCR

4. Market Performance as the Main

Outcome

It has been suggested by the literature that ITC includes
the elements of IT appropriation and IT adoption, which
becomes a source of competitive edge [11]. By achieving
competitive edge, the firm can improve its market
performance in terms of market share, market
development, and sales of growth. The use of
infrastructures and information systems is related with IT
adoption in order to enhance the activities of SC within
and across the organizations. Competitive advantage can
be generated by the use of latest IT systems. Combining
the use of IT adoption and appropriation can result in
higher benefits. This is because the ability of a firm to
implement IT to learn and create knowledge with the
partners in SC in contrast to its competitors is referred as
IT appropriation.

The market performance is positively enhanced through
the combination of IT resources and the firm’s capability
to use its benefits.

H5: ITC ha significant impact on the market
performance (MP)

It has been suggested by the extant research that the
firm can outperform its competitors by combining and
shifting its resources in SC as per the needs of customers
and strategies of the competitors. Moreover, the firm may
introduce innovative products in the market to improve its
performance over the competitors. The responsiveness of
SC can be process outcome that shows the abilities of a
firm to use resources in combination from different firms
within the SC to respond to the external environment. The
significance of the shared efforts cannot be denied
between the partners and the firm for reacting to the
external environmental challenges. The individual market
responsiveness of the firm directly adds to the

performance of the firm and so the SC responsiveness of
the firm and its partners [21, 22]. The market performance
of the firm can be improved in terms of market share,
market goals, growth in sales and market development
through increase in SC responsiveness.

[20]. Based on these arguments, the following research
hypothesis has been developed:

H6: SYCL has significant impact on the market
performance (MP)

Moreover, it is suggested that the capabilities of the
firm to respond towards the external challenges is
reflected through SC responsiveness, which is a process
outcome. Therefore, it plays the role of a mediator, which
influences the relation of I-FCL and market performance.
It is advised by some studies that there is need to
incorporate more factors to establish this relation [23].
According to [24], there is no direct influence of I-FCL
on the performance of firm. However, the positive
performance can be achieved through intra-firm
collaboration. In the same way, the relationship has not
been supported between the market performance and I-
FCL. There is need for exploring the undefined
association between performance and I-FCL. It is believed
that the responsiveness of SC has a key role. The ability of
a firm to use resources for responding to the changes in
market is referred as SC responsiveness. This relation is
missing the previous research studies. The tradition
studies suggest that the ability of the SC to react to the
external market changes is important for improving the
market performance of the firm and its partners.
Therefore, by converting the strategic and SYSCL into the
responsiveness of SC, the firm can achieve higher market
performance. In this way, the following research
hypothesis has been developed:

H7: STRCL has significant impact on the market
performance (MP).

In literature, big data has been defined as 5Vs, which
refer to variety, velocity, value, veracity, and volume [25].
The real value is shown by the data analysis and in this
regard, value and veracity are of great importance. The
knowledge is extracted from big amount of data through
BDA, which supports decision making. Merchandise is
shipped by Pharmapacks, which is expected to be
available in the drug store. The pricing software used by
Pharmapacks is called ‘Master Mind’. This is used to
increase the revenue and market share. The prices are
updated after 45 minutes, and sale forecasts and inventory
are managed by it. Moreover, cylinder heads are produced
at the manufacturing plant located at Untertlirkheim,
Germany. Predictive analytics are used by Mercedes-Benz
to analyze about 600 parameters, which can influence the
quality of products. The role of the big data in SC is
shown in the figure 1
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Figure 1. The simplified SC

The most signified area of digital technologies is BDA.
According to [9], there is need for the retailers to increase
their market share, revenue and sales. This can be done by
using optimization models of price and these can be
calculated through demand variations (with the increase or
decrease in prices). The profits or revenue can be
maximized in this way. This can be combined with the
inventory data or relevant cost to suggest prices, which
can maximize the profits. The optimization was shown as
the most popular technique in the application of
prescriptive analytics and area of transportation. In the
process of procurement, the application of BPA to SCM
can be seen along with actions of promotions,
manufacturing of floors in the omnichannel model. This
has resulted in monitoring of traffic operation and
management of proactive safety optimization [26, 27].
Some areas were identified in which BDA can be used in
SCM. The identified areas include the routing of dynamic
vehicle, quality control, inventory management, inventory
control, and order picking. It was pointed by [28] that
disaster prevention and risk management can be done
through BDA. The textual analysis supported by computer
was analyzed by [29] within BDA in the applications to
systems of logistics transportation. Based on the literature
the study has broached the following hypothesis.
H8: BDA has significant impact on the market
performance (MP)
H9: ITC has significant impact on the BDA
H10: BDA mediates the relationship between ITC and
the market performance (MP)

5.  Methods and measures

In this section we will discuss about study’s nature and
statistical methodology which have employed in our study
and discussions about results of research. The current
study is cross sectional and have used deductive
hypothetic method. Which involves finding and
interpreting of research, empirical analysis, collection of

data, determination of measures and formulation of
hypothesis. Whereas the focal research component is the
deductive method which have accounted for the
developing and implementing the theoretic framework.
So, we have developed a hypothetical framework with the
help of existing literature. For the achievement of research
objectives and obtaining the required responses we have
developed the questionnaire and we have employed a 5-
point Likert scale. The achievements of operational and
account managers of Thai firms are chosen and the
sampling technique witch we have used is cluster
sampling. Additionally, for data collection purpose we had
developed an email questionnaire, and obtained data
further go through from a statistical testing process.
Therefore, we had tested purposed hypothesis by using
statistical measures. Meanwhile the cross sectional takes
minimum time and reduced cost for the collection of data
from extensive regions. So, for the generalization the
outcomes of research we had conducted a survey. The
items were addressed properly and subsequently items of
questionnaire were related. So, it was expected for all the
items to be valid. The total population size is 310, the
sample size also based on the size of population. Most of
the time we use he PLS -SEM in the research of social
sciences because its powerful for carrying out immediate
testing for multiple relationships. In the previous studies
researchers usually accustomed applying a co variance-
based approach. Though for the CB-SEM approach, the
possible alternative approach is PLS-SEM. Therefore,
based on the survey received the response rate is 63.2%.

6. Measures

The measures have been taken from the literature for
developing the survey instrument in this study. The
already developed procedures have been used for
developing new measures for the new constructs [30]. For
every construct, multiple items have been used to increase
the reliability of construct [31]. Within the context of
SCCS, the IT adoption has been established based on the
multi-item scale developed by [32]. The level of using IT
for SCCS has been used for IT appropriation, which is a
new construct. A multi-item scale has been developed for
measuring this. The level with which the information
systems of a firm are used among the partners in SC for I-
FCL is referred as SYSCL. The scale developed by [33]
was used for SYSCL. The integrative activities such as
demand forecasting and planning are reflected by the
STRC, which is a new construct.

To capture it, a multi-item scale has been developed.
The ability of a firm to respond to the changing partners in
the external environment with its partners is referred as
responsiveness of SC[34, 35]. In SC responsiveness, the
focus is on the establishing long-term relationships. The
market performance has been conceptualized based on the
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study of Salunke, Weerawardena [36], which includes
development of product, development of market, market
share, and growth of sales for measuring the construct. A
7-point likert scale was used for all the measures.

7. Results

The nature of research study leads to the adoption of a
suitable research approach. In this study, PLS-SEM has
been adopted for analysis. Initially, the data is analyzed
through screening and descriptive statistics are
determined. After this, the measured model is subjected to
analysis. Researchers most of the time experience the non-
normality issue of data. In this regard, the PLS-SEM
approach is considered suitable as it deals with the non-
normal data. PLS-SEM method is appropriate in using a
small sample size with non-normality issue. CB-SEM
approach is not suitable due to the non-normality issue
and small sample size. There are some similar attributes
shared by CB-SEM and PLS-SEM. However, PLS-SEM
is superior to CB-SEM based on its unique characteristics.
Based on these characteristics, the approach has been
selected for hypotheses testing in this research. The
sample size of 130 has been selected in this research,
which can be analyzed through PLS-SEM approach).
However, the MM is assessed initially in the PLS-SEM
method and later the significance of path coefficients is
determined. In assessing the MM, the measurement of the
elements in the model is done. In this way, the
measurement model (MM) is subjected to further analysis.
The MM is determined by using convergent, construct,
discriminant validity along with the internal reliability
consistency. In the initial step, the MM is assessed in the
method of PLS-SEM. The reliability is determined in the
evaluation of MM along with the validity [37].

Figure 2 measurement model (MM)

Table 1. Outer loadings

BDA | MP SCR | STRCL | SYCL | TTC

BDA1l 0.914

BDA3 0.913

BDA4 0.896

BDA5 0.853

MP1 0.911

MP2 0.871

MP4 0.917

SCR1 0.933

SCR2 0.906

SCR3 0.892

SCR4 0.903

STRCL1 0.896

STRCL2 0.838

STRCL3 0.905

STRCL4 0.920

SYCL1 0.923

SYCL2 0.887

SYCL3 0.930

SYCL4 0.907

TTC2 0.893

TTC3 0.900

TTC4 0.883

TTCS5 0.915

TTC6 0.884

TTC1 0.888

It has been recommended by researchers that each item
loadings should determine the reliability of each item [38].
The standard of item loadings is 0.70 and the value should
not be less than 0.70. In case, the item loading is less than
0.70, it should be omitted to improve the overall value. In
PLS method, composite reliability is adopted for
determining the internal reliability of the model [39]. The
Cronbach’s o is used in ensuring reliability. The value
should be greater than 0.70 in order to ensure reliability.
In case, the value of composite reliability is less than 0.70,
it is not acceptable. In this research, the value of
composite reliability is in the range of 0.844-0.985 and
these are acceptable. According to [37], convergent
validity is referred as the level of determining an item
with different items. The AVE value has been used to
assess the convergent validity in this research (The AVE
value must be higher than 0.5 for acceptance. In case, the
value is less than 0.5, it is omitted to improve the overall
value.

Table 2. Reliability

glrgr']‘:acr"s rho A | CR (AVE)
BDA 0.916 0920 | 0941 | 0.799
MP 0.883 0.885 | 0.927 | 0.810
SCR 0.929 0930 | 0.950 | 0.825
STRCL | 0.913 0915 | 0939 | 0.793
sycL 0.933 0934 | 0952 | 0.832
TTC 0.950 0950 | 0.960 | 0.799
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The difference level of items between the constructs is
regarded as discriminant validity. According to Henseler,
Hubona [40], it is the difference of one item from the
other items in the model. Two measures are usually
adopted for ensuring discriminant validity, which include
AVE value square root and Fornell-Larcker criterion [41].
The AVE value must be greater than the value of
correlation between the variables in the criterion of
Fornell-Larcker [41].

Table 3. validity
BDA | MP | SCR | STRCL | SYCL | TTC
BDA 0.894
MP 0.888 | 0.900
SCR 0.871 | 0.912 | 0.908
STRCL | 0.701 | 0.714 | 0.788 | 0.891
SYCL | 0.778 | 0.748 | 0.740 | 0.886 0.912
TTC 0.769 | 0.768 | 0.786 | 0.899 0.891 | 0.894

After ensuring discriminant validity, the next step is to
determine the outer model.

L e ek} STRCA

Figure 3. Structural model

It has been recommended by [42], that the structural
model should be assessed using the value of regression
coefficient, path coefficient, effect size, predictive
relevance and the effect of moderators. A sample of 5000
bootstraps was used to determine the t-values. This
method has been recommended by [37]. The samples
used in the bootstrap method ensure that every parameter
has distribution of empirical sample. The value of
standard deviation can be used as a substitute value for
parameter of empirical standard error [37, 38, 42]. The
level of significance is determined using values of one-tail
test. The results of the study indicate that the critical
values are 2.33 at 1% significance level, 1.28 at 10%
significance level and 1.65 at 5% significance level.

Table 4. Direct results

© (%) (STDEV) ;—tatistics \P/alues
BDA -> MP 0.390 | 0.394 | 0.080 4.877 0.000
SCR -> MP 0.572 | 0.568 | 0.078 7.288 0.000
STRCL ->SCR | 0.565 | 0.558 | 0.110 5.116 0.000
STRCL -> MP 0.342 | 0.548 | 0.110 3.116 0.000
SYCL -> MP 0.323 | 0.347 | 0.106 3.318 0.000
SYCL -> SCR 0.140 | 0.147 | 0.106 1.818 0.094
TTC ->BDA 0.669 | 0.671 | 0.066 10.178 0.000
TTC->STRCL | 0.899 | 0.899 | 0.019 48.105 0.000
TTC ->SYCL 0.891 | 0.891 | 0.022 40.148 0.000
Table 5. Mediation
© M) (STDEV) ;-tatistics l\D/alues
TTC->BDA->MP | 0.261 | 0.265 | 0.061 4.287 0.000

In PLS-SEM method, structural model is mainly
assessed through R2 value [37]. The coefficient of
determination (R2) explains the variations in the
dependent variable due to the exogenous variables in the
model. The R2 value shows greater variations in the
dependent variable because of the exogenous variable
when the value is closer to 1 [39]. The model is weak,
when the value of R2 is closer to 0. The range of R2 is 0-
1. The bootstrapping method has been used for assessment
of the path coefficients significance [43].

Table 6. R-Square

R Square
BDA 0.448
MP 0.868
SCR 0.478
STRCL 0.809
SYCL 0.794

The process of blinding folding has been done by using
the Stone-Geisser’s test. The goodness of model’s fit has
been determined through this test [44] The dependent
unobserved variables are estimated through the process of
blindfolding when the model has various dimensions.

Figure 4. blindfolding
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The analytical significance (Q?) of the model has been
determined through the measure of cross-validity
redundancy [45].

Table 7. Q-square

o) SSE Q2 (=1-SSE/SSO)
BDA 868.000 | 576.949 | 0.335
MP 651.000 | 213.307 | 0.672
SCR 868.000 | 545.484 | 0.372

STRCL 868.000 340.177 0.608
SYCL 868.000 323.513 0.627
TTC 1,302.000 | 1,302.000

8. Conclusion and discussion

There is need for more research on different forms of
inter-firm integration as highlighted by recent research
studies [23, 46]. The STRC has been distinguished from
SYSCL in this study, which is a new addition to the
existing literature. The relation between the variables has
been empirically tested. It has been revealed by the results
that for STRC, there is need for SYSCL. Moreover, the
consequences and antecedents of I-FCL were analyzed
with reference to the relationships in SC[23]. It shows the
distinctive roles of STRC and SYSCL with reference to
SC responsiveness, ITC, and market performance. Several
implications have been provided by the research findings
for managers and practitioners. The literature shows that
there is need to explore the role of IT in improving the
productivity of firm [47]. The responsiveness of SC can
be improved through I-FCL by IT competence. This
ultimately improves the market performance of the firm.

The findings of the study indicate the fact that the
information is collected from different systems in a
specific SCM system. It allows the firm to collaborate
with the partners within and across SC to support the use
of joint activities [10]. An interface for relating the
corporate systems with other SCM systems elements is
offered by SCCS with the partners in SC. This research
has used the concept of ITC as a construct of second order
based on the previous research studies. A dual view has
been adopted by this study, which involves IT
appropriation and IT adoption. The adoption of IT is
separated from the other strategies and processes of IT in
line with the literature on IT. The two dimensions of IT
i.e. capabilities and resources are differentiated by this
study. The level of firm using the advanced SCCS
technology is referred as IT adoption Several IT
technologies are available, which can be employed by
different firms. Therefore, it is expected that the firm will
achieve higher returns when it adopts advanced SCCS in
contrast to the competitors [12]. This makes SCCS a
valuable resource for the firm. On the other hand, the level
with which a firm uses its SCCS to full capacity is

referred as IT appropriation.it is also argued that the
optimization was shown as the most popular technique in
the application of prescriptive analytics and area of
transportation. In the process of procurement, the
application of BPA to SCM can be seen along with
actions of promotions, manufacturing of floors in the
omnichannel model. This has resulted in monitoring of
traffic operation and management of proactive safety
optimization

The STRC is not directly influenced by IT competence.
It is likely to influence the STRC through the role of
SYSCL, which is an important pre-requisite for STRC. An
alternative  explanation has been provided by
understanding the outcomes between market performance
and IT competence for evaluating the IT role, which is
unexplained in literature. Moreover, IT appropriation and
IT adoption has been identified as two different constructs
of IT in literature [48]. Based on the literature, this study
considers IT appropriation and IT adoption as the factors
of ITC and not two different capabilities or resources. It is
precise approach, which differs from the un-dimensional
perspective highlighted in some research studies [24].
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