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Abstract

Thisstudy examinesthe effectof supply chaintransparencyandinformation
processing capability on environmental performance that is achieved
through sustainable supply chain collaboration, using the Organizational
Information Theory (OIT) and the Coordination Theory (CT). The study
is cross sectional and quantitative, where data was collected using a
structured questionnaire. A purposive sample of 117organizations with
certification or licenses relevant to environmentally friendly practices
such as ISO 14000 and the environmental protection license were
selected for the survey. Structural Equation Modeling with SmartPLS
was used to analyse the data. The results reveal that there is a significant
impact of sustainable supply chain collaboration on supply chain
transparency, while supply chain transparency significantly impacted
on environmental performance. It is further revealed that sustainable
supply chain collaboration impacts on environmental performance only
when there is transparency in the supply chain. Thus, this study makes a
major theoretical contribution to the OIT by highlighting the importance
of generating transparent information for the enhanced environmental

performance of sustainable supply chain collaborations.
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Introduction

Modern business organizations have paid a great deal of attention to environmental
performance as the production of goods and services is considered to be one of the
environmentally threatening issues (Abdul-Rashid et al., 2017; Dickel, 2017; Pislaru
et al,, 2019). To ensure the achievement of environmental performance, organizations
need to become involved in sustainable supply chain collaborations (Pakdeechoho
& Sukhotu, 2018). Organizations that achieve such environmental performance can
experience benefits such as cost benefits, enhanced reputation, and the ability to attract
buyers who are into green products (Kung et al., 2012). However, it has been revealed
that environmental performance does not always result from sustainable supply
chain collaborations (Pakdeechoho & Sukhotu, 2018). Thus, a question arises as to
how sustainable supply chain collaborations bring varied performance outcomes (i.e.
environmental performance) in different supply chains. The possible causes that may
influence this controversial relationship between sustainable supply chain collaboration
and environmental performance, have rarely been discussed in extant empirical studies
(eg: Gimenez & Tachizawa, 2012; Pakdeechoho & Sukhotu, 2018).

From the supply chain perspective, supply chain members become actors in the same
organizational network through which they have to achieve a common goal (Van der
Vorst, 2004). How actors in a networked organization work together towards achieving
organizational performance outcomes is discussed in the Organizational Information
Theory (OIT) (Aka & Juliet, 2018; Fine, 2001). The OIT further defines a collaboration
as an information processing unit which comprises different stakeholders who work
towards a common goal (Aka & Juliet, 2018; Fine, 2001). Nevertheless, the OIT does
not clearly explain the nature of information that a collaboration should create in order
to achieve success. According to the Coordination Theory (CT), a collaboration should
produce information which is visible and traceable to the actors in the supply chain,
in order to achieve mutual goals (Malone & Crowston, 1990). Therefore, sustainable
performance should be enhanced when transparent information is available (Gold
et al,, 2010). In other words, sustainable supply chain collaborations should produce
transparency within the supply chain in order to achieve environmental performance.
To shed light on the above phenomenon, this study combines the Organizational
Information Theory (OIT) and the Coordination Theory (CT) to explain the role played
by information processing in a supply chain collaboration that is necessary to achieve

environmental performance.
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There is also an active role to be played by firms in the process of reading and
understanding related information to ensure performance (Chen et al., 2009; Huang et
al,, 2014). Hult et al. (2004) have claimed that organizational performance outcomes
vary, and are dependent upon the information processing capabilities of individual
firms. Therefore, the achievement of environmental performance through transparent
information might differ based on the information processing capability of individual
firms. However, the information processing capability of firms has not been sufficiently
discussed and empirically verified according to the information processing perspective

of supply chain management.

The significance of this study lies in its contribution to both theory and practice. The
study addresses the inadequacy of the OIT with respect to the process of generating
transparent information during a collaboration, and also identifies the information
processing capability of the focal firm as a determinant of environmental performance.
Thus the current study addresses the paucity in empirical findings and theoretical
explanations that address the question as to how a supply chain collaboration will
lead to enhanced environmental performance, by considering the role of supply chain
transparency and the focal firm’s information processing capability. The practical
significance of the study for organizations lies in the revelation of the nature of the
information that should be generated in collaborations and the role of information

processing capability in achieving environmental performance.

The proceeding sections of the paper are structured as follows: the existing literature
related to environmental performance, sustainable supply chain collaboration,
supply chain transparency and information processing capability is reviewed in the
next section. Then, the proposed hypotheses supporting the conceptual model are
elaborated. The subsequent sections of the study focus on the methodology and the
discussion of findings. The paper concludes by discussing the theoretical contribution
and managerial implications of the study, along with its limitations and avenues for
future research.

Literature review

Environmental performance

Environmental performance, which is one of the indicators of sustainable performance,

has an impact on the other indicators of sustainable performance such as economic
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performance and societal performance (Jayaraman et al., 2012; King & Lenox, 2001;
Kung et al., 2012). Therefore, it is important to consider environmental performance
as an integral part of organizational practices (Taylor, as cited in Kung et al., 2012). The
term performance in general means the level up to which companies can achieve their
principals’ targets or fulfill their expectations (Milgrom & Roberts, as cited in Schultze
& Trommer, 2012). Along these lines, according to Schultze and Trommer (2012),
environmental performance is defined as the fulfillment of the environment-related
requirements of stakeholders. Environmental performance has also been defined
as the result of an organization’s strategic activities that have been taken to manage
or not to manage the organization’s impact on nature (Walls et al.,, 2012). In other
words, environmental performance is about the reduction of emissions, waste, energy
consumption and on-site waste treatment (Jayaraman et al.,, 2012; King & Lenox, 2001).
According to Judge and Douglas (1998), environmental performance is an organization-

wide commitment towards environmental excellence.

Environmental performance is also depicted as measures taken to reduce wastage such
as reduction of solid waste, harmful material, consumption of material, consumption of
energy and wastewater (Abdul-Rashid et al., 2017; Al-Ghwayeen & Abdallah, 2018). In
this respect, use of efficient and cleaner sustainable energy resources is highly related
to environmental performance. Therefore, it is essential to make sure that the resources
which are used for production purposes result in minimum COZ2 emission, minimal over
usage, and so on (Abdul-Rashid et al., 2017). Improved compliance with environmental
standards (King & Lenox, 2001), and the use of suitable environmentally friendly
materials in manufacturing processes (Jeswit & Kara, 2008) are also indicators of
environmental performance. Hence, reduction of emissions, waste, and energy and the
use of environmentally friendly materials are considered as measures of environmental

performance in this research.

The definition given by Walls et al. (2012) for environmental performance is followed
as a guideline in the present study. Herein, environmental performance is identified as
the result of an organization’s strategic activities that have been taken to manage the

organization’s impact on the natural environment.
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Sustainable supply chain collaboration

The concept of sustainability is considered a highly important aspect in supply chain
management (Soosay & Hyland, 2015). According to Varsei et al., (2014) it is difficult for
anindividual organization to achieve sustainability in isolation without the participation
of other members in the supply chain. Within the concept of sustainable supply chain
collaboration, sustainability managementis incorporated in both the supply and demand
sides of the supply chain (Vachon & Klassen, 2008). Further, there is direct involvement
of an organization with suppliers and customers in planning and implementing joint
environmental solutions under sustainable supply chain collaboration (Vachon &
Klassen, 2008). Similarly, sustainable supply chain collaboration is also about a firm’s
desire to meet or achieve suppliers’ or customers’ sustainability goals by compromising
resources (Paulraj, as cited in Blome et al., 2014). According to Vachon and Klassen
(2008), in a sustainable supply chain collaboration, there is a good understanding
among parties about the responsibilities and capabilities of each party required for
managing the environment, focused on long term environmental outcomes. Several
terms such as collaboration towards the environment and collaboration towards green
practices are also used interchangeably with sustainable supply chain collaboration in
the literature (Vachon & Klassen, 2008).

For sustainable supply chain collaboration, a considerable amount of effort is required
(Laari et al.,, 2016). In order to address sustainability issues in a sustainable supply
chain collaboration, certain specific resources are required (Blome et al, 2014). As
mentioned by Vachon and Klassen (2006), a high level of knowledge exchange occurs
under sustainable collaboration initiatives to facilitate the development of sustainable
products and processes. Joint goal setting, shared planning and mutual understanding,
exchange of technical information and feedback, working together and leading to
performance improvement are also a part of sustainable supply chain collaboration
(Blome et al,, 2014; Paulraj, 2011; Vachon & Klassen, 2006). Effective integration
of internal and external knowledge and the skills and technology of a firm are also
necessary for sustainable supply chain collaboration (Yang et al.,, 2013). In addition,
more resources are required within a sustainable supply chain collaboration, as the

buying organization has to monitor and control its suppliers (Laari et al., 2016).
Sustainable supply chain collaboration is supported by the OIT. In line with the OIT,

in this study, sustainable supply chain collaboration is taken to mean the“ direct

involvement of an organization with its suppliers and customers who are considered
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as partners in the supply chain, in processes such as planning and implementing joint

environmental solutions”.

Supply chain transparency

Supply chain transparency, which is ranked as the fourth most unexplored area in the
supply chain management literature, plays an important role in a supply chain (Morgan
et al,, 2018). According to Egels -Zandén et al. (2015), transparency is about sharing
views, and about the disclosure of information and knowledge. In this way, supply
chain transparency means revealing information about suppliers’ names, sustainability
conditions related to suppliers, and buyers’ purchasing practices (Egels -Zandén et
al., 2015). Moreover, supply chain transparency is about the disclosure of trustworthy
information about social and environmental conditions, from the production point of
view (Egels -Zandén et al.,, 2015). Similarly, transparency in a supply chain refers to the
degree to which the supply chain partners possess on-hand information (Hammervoll
& Bg, 2010), information availability (Faisal, 2015), and open sharing of all relevant
information (Akkermans et al., 2004). In other words, supply chain transparency is the
extent to which all the stakeholders in the supply chain have shared understanding
and access to product related information that they request without loss, noise,
delay and distortion (Pant et al., 2015). Supply chain transparency is also defined as
communicating and engaging with stakeholders in generating visibility and traceability
in the upstream and downstream operations of the supply chain (Carter & Easton, 2011;
Carter & Rogers, 2008).

Stakeholder communication and engagement are also considered an essential part of
supply chain transparency (Carter & Easton, 2011). Currently, organizations are highly
dependent on outsourcing practices (Egels -Zandén et al., 2015). Outsourcing leads to
ensuring transparency, not only at the individual organizational level, but also at the
level of a firm’s boundaries related to the supply chain network (Egels -Zandén et al,,
2015). Thus, supply chain transparency has shifted its focus from internal supply chain
partners to external stakeholders such as customers, the government and NGOs (Duan
& Aloysius, 2019). This concept of supply chain transparency is further measured or
enabled through supply chain traceability and supply chain visibility which are later
generated as a result of supply chain relationships (Morgan et al., 2018).

Supply chain transparency enables supply chain partners to achieve efficient recalls
at the chain level where necessary (Beulens et al., 2005). In addition, it supports chain
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partners by providing early warnings in case of a possible emerging problem through
a pro-active quality monitoring system to optimize the supply chain (Beulens et al.,
2005). When there is transparency in the supply chain, a firm has the ability to promote
environmentally and socially based value-added characteristics in its products (Gold
et al, 2010). Similarly, Loh (as cited in Haat et al., 2008) has mentioned that firms gain
numerous benefits including better company management and long term investors,

due to supply chain transparency.

The definition presented by Carter and Easton (2011); and Carter and Rogers (2008) for
supply chain transparency is used as a guideline in this study. Accordingly, supply chain
transparency, in this study, refers to communicating with and reporting to stakeholders
to ensure traceability and visibility in the supply chain which leads to its improvement.
This concept of transparency is mentioned in the CT (Malone, 1988). Supply chain
transparency is about generating transparent information among stakeholders who

collaborate to achieve a desired common goal.

Information processing capability

Daft and Weick (1984) have mentioned information processing as one of the major
tasks of an organizations. Focal firms play an active role in aggregating information
such as business process information and logistics information, and coordinating
information with suppliers and customers (Chen et al., 2009). The ability to process
data or information and utilize it is known as information processing capability (Cao
et al,, 2019). According to another definition, information processing capability refers
to an organization’s ability to gather, synthesize and disseminate information properly
(Tushman & Nadler, 1978). Similarly, information processing capability is defined
as a firm’s capacity to utilize and structure information in a meaningful fashion that
supports decision making (Tushman & Nadler, 1978). The capacity of a firm to capture,
integrate, analyze data/information and utilize information and insights in the context
of organizational decision-making, has also been identified as information processing
capability (Cao etal.,, 2015). Catalan and Kotzab (2003) have described an organization’s
internal information processing capability as the ability to read and understand market
signals and related information. Further, the ability to process information is recognized

as information processing capability as well as information processing capacity.

According to Hult et al. (2004), information processing capability consists of three

elements: knowledge acquisition, information distribution and shared meaning.
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Knowledge acquisition is about acquiring new knowledge such as regulations, products,
procedures etc. that are related to supply chain practices (Hult et al, 2004). It is
necessary to distribute the acquired knowledge among the parties in the supply chain,
and this is recognized as distribution of information (Hult et al., 2004). This distribution
of knowledge might lead to different viewpoints among the associated parties on
different ideas, leading to overlaps in knowledge and different interpretations, with a
resulting inability to reach a consensus (Hult et al., 2004). Shared meaning involves
resolving diverse views on concepts in order to ensure a better focus on activities (Hult
etal,, 2004).

Capability is a special type of resource which is nontransferable, and firm specific
(Makadok, 2001). Therefore, information processing capability can be recognized
as firm specific as well as nontransferable. Based on an organization’s resources and
capabilities, superior environmental performance can be achieved (Dickel, 2017) for
which an organization possesses heterogeneous resources (Sisaye & Birnberg, 2015).
Since information processing capability is a resource and resources are different in
organizations, it could be surmised that information processing capability would
be different in different organizations (Sisaye & Birnberg, 2015). In other words,
information processing capability is different in different organizations, causing varied
expected outcomes (Hult et al., 2004).

In addition, improved information processing capability significantly impacts the
outcomes of a supply chain (Bartnik & Park, 2018). Thus, information processing is
vital for the success of a supply chain, as it is important to have material processing and

product movement systems (Bowersox et al., 1999).

Theoretical background

The Organizational Information Theory (OIT) describes the connections and networks
among groups and individuals in organizations that work collaboratively to ensure
organizational success (Aka & Juliet, 2018; Fine, 2001). OIT further explains that a
collaboration is an information processing unit that comprises different parties working
together to achieve success (Aka & Juliet, 2018). Moreover, the theory explains that
organizations can be successful by using and making sense of information (Griffin &
McClish, as cited in Jackson, 2016; Weick, 1969), without which it is hard to ensure the
achievement of common goals (Jackson, 2016). However, this theory does not address
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the nature of information that should be shared among the parties who work towards
a specific goal.

The Coordination Theory (CT) emphasizes the importance of the presence of different
parties to achieve a common goal (Malone & Crowston, 1990). When there are several
parties who work to achieve a common goal, it is necessary to engage in information
processing (Malone & Crowston, 1990). The CT also explains the nature of information
that (i.e. transparentinformation) should be generated among parties in order to achieve
a specific goal (Malone & Crowston, 1990). The CT is defined as a body of principles
that addresses the manner in which activities of separate actors can be coordinated
as a way of processing information (Malone, 1988), and it emphasizes how actors can
work together harmoniously (Malone & Crowston, 1990). Under this definition, work
is identified as a physical or mental effort or activity directed toward the production or
accomplishment of something (Malone & Crowston, 1990). Harmoniousness is defined
as the unavailability of independency in activities to achieve goals in a pleasing, rather

than displeasing manner (Malone & Crowston, 1990).

Hypotheses and conceptual model

Sustainable supply chain collaboration and environmental performance

Environmental performance refers to the results that have been generated due to an
organization’s strategic activities taken to manage or not to manage a firm's impact on
nature (Walls et al., 2012, p. 891). This study measures environmental performance
in terms of environmental outcomes. The process where one or two parties actively
engage with one another in order to achieve a common goal is defined as supply chain
collaboration (Bangani & Tshetsha, 2018). In order to make this a sustainable supply
chain collaboration, the parties involved in the supply chain must work together by

sharing resources to achieve sustainable goals or performance (Blome et al., 2014).

Under the concept of sustainability; the environmental, social and economic aspects
of production are considered by organizations in their operations (Elkington, 1994).
Similarly, many research studies have highlighted the importance of collaboration
towards sustainable performance where environmental performance is a part of such
performance (Al-Ghwayeen & Abdallah, 2018; Blome et al., 2014; Klassen & Vachon,
2003; Vachon & Klassen, 2008). Vachon and Klassen (2008); and Zhu and Sarkis

(2004) have identified that collaborations towards environmental compliance increase
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environmental performance. Further, in addressing environmental issues, managers
in firms are required to work with partners to obtain favourable results (Kim et al,,
2011). Additionally, in order to reduce waste, which is a measure of environmental
performance (Liljestrand, 2017), working with stakeholders collaboratively is vital
(Aggarwal & Srivastava, 2016; Battini et al., 2013; Chaudhary & Vrat, 2018; Filimonau
& Delysia, 2019).

The proposed relationship between sustainable supply chain collaboration and
environmental performance is supported by the OIT. According to the OIT, it is essential
to have collaborative initiatives among parties to ensure the success of a supply chain
(Aka & Juliet, 2018; Fine, 2001). The success that the parties wish to achieve through
this collaborative effort would generally result in environmental performance. Under
sustainable supply chain collaboration, as mentioned before, parties in a supply
chain enter into collaborative initiatives. Therefore, it can be concluded that the
already established relationship between sustainable supply chain collaboration and
environmental performance is supported by the OIT. Hence, based on the literature and

the available theoretical knowledge, it is proposed that:

H,: Sustainable supply chain collaboration impacts environmental performance

Sustainable supply chain collaboration and supply chain transparency

Supply chain transparency refers to ensuring traceability and visibility in the supply
chain through communicating with stakeholders of an organization and reporting
to them, with the objective of attaining improvements in the supply chain (Carter &
Easton, 2011; Carter & Rogers, 2008). Supply chain transparency is associated with
sustainable supply chain collaboration, as stated in the extant literature. Egels-Zandén
et al. (2015) have mentioned that a firm’s network with its partners (eg: suppliers)
results in supply chain transparency. A similar opinion has been expressed by Aung
and Chang, (2014); Hammervoll and Bg (2010); Popp (2000); and Trienekens and
Beulens (as cited in Matopoulos et al., 2007). As stated by Carter and Rogers (2011),
stakeholder engagement is required to ensure supply chain transparency. Additionally,
Egels-Zandén et al. (2015) have recognized that as a result of outsourcing practices,
supply chain transparency is ensured, not only at the individual organizational level but
also among other organizations in the supply chain. Therefore, the focus of supply chain
transparency has now changed from internal supply chain partners to external supply
chain partners (Duan & Aloysius, 2019).

-10-
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The association between sustainable supply chain collaboration and supply chain
transparency is supported by the CT. As mentioned in the CT, transparent information
is generated by parties who work together to achieve a common goal (Malone &
Crowston, 1990). Therefore, supply chain transparency can be compared to generating
transparent information as a result of engagement (Carter & Easton, 2011; Carter &
Rogers, 2008). Thus, it is proposed that:

H,  Sustainable supply chain collaboration impacts supply chain transparency

Supply chain transparency and environmental performance

Morgan et al. (2018) have identified that supply chain transparency can be used to solve
social issues. The issues which are related to the environment such as pollution and air
emission, resources and energy consumption and so on, impact society (Al-Ghwayeen
& Abdallah, 2018). Therefore, through transparency, related environmental issues or
environmental performance can be solved/achieved. At the same time, firms with a
high level of transparency in their supply chains, which means those that have a high
level of information disclosure, will tend to perform better in the market (Haat et al,,
2008). Further, supply chain transparency has an important role to play in addressing
organizational problems (Egels-Zandén et al., 2015), and triple bottom line issues,
including environmental issues (Carter & Easton, 2011). Gardner et al. (2019) have
also highlighted that improved supply chain transparency ensures sustainability that
includes environmental performance. On the other hand, Duan and Aloysius (2019) have
also pointed out the necessity of supply chain transparency to ensure the sustainable
performance of a supply chain that includes economic, social and environmental goals.
Similarly, Egels-Zandén et al. (2015) have mentioned that supply chain transparency
accommodates the accomplishment of the sustainability milestones of a company in a

fruitful manner.

This relationship between supply chain transparency and environmental performance
is supported by the CT. As mentioned in the CT, a common goal is accomplished with
the use of generated information (Malone & Crowston, 1990). Transparent information
is ensured in supply chain transparency, where the common goal that needs to be
accomplished is environmental performance. Therefore, it is proposed that:

H,:  Supply chain transparency impacts environmental performance

-11 -



Sri Lankan Journal of Management
Vol. 26, No. 1, January - June, 2021

Mediating effect of supply chain transparency on the relationship between
sustainable supply chain collaboration and environmental performance

There are a few conditions to be considered to identify a variable as a mediator,
according to Baron and Kenny (1986). They are; that there should be a relationship
between the independent variable and the mediator variable, there should be an impact
of the mediator variable on the dependent variable, and there should be a relationship
between the independent variable and the dependent variable (Baron & Kenny, 1986).
When there is a relationship between the independent variable and the mediator
variable as well as the mediator variable and the dependent variable; the relationship
between the independent variable and the dependent variable becomes less important,
leading the mediator variable to become dominant (Baron & Kenny, 1986). In this
case, it can be stated that the mediator variable mediates the relationship between the

independent variable and the dependent variable.

As explained in the previous section, the researcher has identified that there could be
a relationship between sustainable supply chain collaboration (independent variable)
and environmental performance (dependent variable), a relationship between
sustainable supply chain collaboration and supply chain transparency, and also a
relationship between supply chain transparency and environmental performance.
Therefore, according to the conditions for mediation presented by Baron and Kenny
(1986), supply chain transparency could be identified as a third variable which acts
as a mediator of the relationship between sustainable supply chain collaboration and
environmental performance.

Moreover, supply chain transparency results due to relationships established between
members in the supply chain, and this leads to improvements (Carter & Easton, 2011;
Carter & Rogers, 2008). Further, in addition, according to the CT, transparentinformation
is generated through the partners that work together to achieve a common goal, and the
transparent information that is generated can be used to achieve that common goal,
(Malone & Crowston, 1990). Therefore, it is proposed that:

H,: Supply chain transparency mediates the relationship between sustainable

supply chain collaboration and environmental performance
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Moderating effect of information processing capability on the relationship
between supply chain transparency and environmental performance

Information processing capability refers to knowledge acquisition, information
distribution and shared meaning (Hult et al., 2004). Information processing capability
can be recognized as a nontransferable and a firm-specific resource (Makadok, 2001).
Since resources differ from one organization to another, information processing

capability should vary in different organizations (Sisaye & Birnberg, 2015).

Information processing capability influences the outcome of the supply chain (Bartnik
& Park, 2018), and performance, including environmental performance, is recognized
as a valuable outcome of the supply chain (Singh & Teng, 2016) (Parker; Schaltegger &
Burritt; Schaltegger & Liideke-Freund, as cited in Solovida & Latan, 2017). Therefore, it
is also important to have information processing capability to ensure the success of the
supply chain (Bowersox et al., 1999). Moreover, information distribution and shared
meaning, which are the measures of information processing capability, often result in
the achievement of better performance (Hult et al., 2004). Since, information processing
capability varies from organization to organization, different types of expected outcomes
can be experienced among different organizations (Hult et al., 2004). Additionally, the
OIT (Aka & Juliet, 2018) as well as the Organizational Information Processing Theory
(Tushman & Nadler, 1978), emphasize the importance of information processing
capability for the achievement of performance. Thus, in order to achieve environmental
performance, information processing capability is supposed to be crucial. Based on the
arguments set down above, it is proposed that:

H. The information processing capability of a firm moderates the impact of

supply chain transparency on environmental performance

Based on the hypotheses developed, the conceptual model of the study is illustrated in
Figure 1.
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Figure 1: Conceptual model

H4
H, H
Sustainable supply .| Supply chain 3 | Environmental
chain collaboration "| transparency "| performance
Hy 7'y
Information

processing capability

Source: Author

Methodology

Participants and procedures

The research is viewed through the lens of positivism (Saunders et al., 2009). Since
the hypotheses and the conceptual model of the study are designed based on previous
literature and existing theories, the study follows a deductive approach, as stated by
Saunders et al. (2009). As the study focuses mainly on the environmental performance
of organizations during a specific period of time, it can be described as a cross sectional
study (Bryman, 2012). Since the study is explanatory, the relationships between the
specified variables have been explained (Saunders et al., 2009) with empirical evidence
from Sri Lankan context. The research strategy followed by the study is that of a survey
using a standardized questionnaire for data collection (Saunders et al., 2009).

The sample of the study has been drawn from organizations or strategic business units
that have environmental compliance such as ISO 14000 or environmental protection
licenses. This is because organizations that possess environment management
related certifications or licenses are generally engaged in achieving environmental
performance (Abdul-Rashid et al., 2017). 302 questionnaires were distributed among
the participants, but only 136 questionnaires were returned. The sampling technique
was purposive sampling, as the researcher specifically obtained data from organizations

that followed environmentally friendly practices (Sekaran, 2003).
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Measures

Environmental performance

Environmental performance, consisting of six (6) measurement items, was assessed
using the scale suggested by Al-Ghwayeen and Abdallah (2018). The items on this
scale were measured using a seven-point Likert-type scale anchored from 1 = strongly
disagree to 7 = strongly agree. Further, the reliability of the responses to measurement
items was considered to be better under a seven-point Likert scale compared to
those under a five-point Likert scale, since the seven-point Likert scale consists of a
wider range of options, increasing the probability of meeting the objective reality of
respondents (Chang; Cox, as cited in Joshi et al,, 2015). Moreover, a previous study had
measured a firm’s performance, including its environmental performance, using the
seven-point Likert scale (Pakdeechoho & Sukhotu, 2018). A sample item included “Our
firm has reduced its consumption of hazardous/toxic material during the last three
years compared to our main competitor”. The reliability coefficient of the scale in the
previous study (Al-Ghwayeen & Abdallah, 2018) was over 0.70.

Sustainable supply chain collaboration

Sustainable supply chain collaboration comprising seven (7) measurement items was
measured using the scale used by Pakdeechoho and Sukhotu (2018). A seven-point
Likert scale ranging from 1 = strongly disagree to 7 = strongly agree was used, as was
utilized in the previous study (Pakdeechoho & Sukhotu, 2018). A sample item was, “Our
firm clearly specifies environmental and social criteria in the selection of suppliers or
requirements for items to be purchased”. The coefficient alpha for this scale was 0.90 in
the study of Pakdeechoho and Sukhotu (2018)

Supply chain transparency

Supply chain transparency was assessed using the item-scale proposed by Morgan et
al. (2018). Supply chain transparency comprised two major dimensions: supply chain
visibility with sixteen (16) measurement items, and supply chain traceability with
twenty-one (21) measurement items. Some sample items were: “Our suppliers share
information with us regarding the history of the products we purchase from them”
(supply chain visibility) and “Our firm is willing to share information with stakeholders

even when it may make the company look bad” (supply chain traceability). A seven-
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point Likert scale ranging from 1= strongly disagree to 7= strongly agree was used for
measurement, as was used by Morgan et al. (2018). Composite reliability had been
recorded as 0.95 and 0.91 for supply chain visibility and supply chain traceability,
respectively, in the study of Morgan et al. (2018).

Information processing capability

The other construct of the study, information processing capability, has been adopted
from Huber; Jaworski and Kohli (as cited in Hult et al., 2004). Information processing
capability has three dimensions: knowledge acquisition activities, information
distribution activities and shared meaning (Hult et al., 2004) with five (5), four (4) and
two (2) measurement items, respectively. Sample items were: “We meet regularly to
find out what products we need in the future” (knowledge acquisition activities), “We
frequently have interdepartmental meetings to discuss trends in our supply chain”
(information distribution activities) and “We develop a shared understanding of the
available supply chain information” (shared meaning). A seven-point Likert scale was
used anchored from 1 = strongly disagree to 7 = strongly agree. Composite reliability had
been recorded as 0.86, 0.93 and 0.94 for knowledge acquisition activities, information
distribution activities and shared meaning, respectively, in the former study (Hult et al.,
2004).

Data analysis and results

The statistical packages SPSS (version 21) and SmartPLS 3.0 were used for data
analysis purposes. As the initial step, the incomplete questionnaires and inappropriate
questionnaires were disregarded. 15 questionnaires of the 136 collected questionnaires
were removed as these companies had not obtained any of the environmentally
friendly practices related certifications or licenses. With the use of SPSS (version 21),
data cleansing, data screening, removal of outliers, descriptive analysis, and tests for
multivariate assumptions for structural equation modelling (Galahitiyawe & Jayakody,
2019) were conducted and finalized, resulting in 117 usable questionnaires. A pilot test

was conducted to assess the face validity and internal consistency of the questionnaire.
The demographic analysis revealed that 29.9% (n = 35) of firms are from the apparel

sector, 21.4% (n = 25) from the restaurants and hotels sector, 10.3% (n = 12) from the

food processing sector, 1.7% (n = 2) from the telecommunications sector, 2.6% (n = 3)
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from the information technology sector and 34.2% (n = 40) from other industries such
as healthcare, and construction. The majority (n = 71, 60.7%) of organizations had ISO
14000 certification, 23.1% (n = 27) had environmental protection licenses and 16.2%
(n = 19) had some other environmental protection related licenses or certificates.
Similarly, 36.8% (n = 43) of organizations had more than 1000 employees, 25.6% (n =
30) of organizations had between 251-500 employees, 20.5% (n =24) of organizations
had between 501- 1000 employees while 12% (n = 14) and 5.1% (n = 6) of organizations
had between100-250 and less than 100 employees, respectively. Furthermore, 77.8%
(n = 91) of organizations had 15 or above years’ experience, whereas the rest of the

organizations had less than 15 years’ experience (22.2%, n = 26).

The Harman'’s single-factor test was used to ensure that there was no issue of common
method bias, as specified by Podsakoff and Organ (Fuller et al., 2016). In order to make
sure that there were no issues with non-response bias, an ANOVA test (Park, 2009) was

conducted among the subgroups of the sample, and no such issues were revealed.

Next, the Structural Equation Model (SEM) was applied in the current study for further
data analysis. Under the SEM, the relationship between multiple variables is explained
(Hair et al., 2011). Measurement model analysis and structural model analysis are
the two phases of the SEM (Hair et al., 2011; Galahitiyawe & Jayakody, 2019). The
Partial Least Square (PLS) Method is preferred when the sample size is small, when
the predictive accuracy is paramount, when applications have little available theory,
and when correct model specifications cannot be ensured. This study gathered only
one hundred and seventeen (117) usable responses due to limited access to firms and
time constraints, and therefore, the SEM calculation was conducted using PLS with the

support of SmartPLS 3.0.

Measurement model

The model of the current study consisted of lower order components and higher order
components which are reflective in nature, as depicted in Figure 02. For this type of
reflective-reflective model, the repeated indicator approach can be used to assess the
measurement model, which is a validation of the items/scale of the latent constructs of
the study (Sarstedt et al., 2019). Supply chain transparency and information processing
capability are the two higher order constructs of the study. Supply chain traceability and
supply chain visibility are the lower order components of supply chain transparency,
while knowledge acquisition activities, information distribution activities and shared
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meaning are the lower order components of information processing capability.
Moreover, environmental performance and sustainable supply chain collaboration are
lower order constructs. Higher order constructs’ reliability and validity measures were
obtained manually (Henseler et al., 2015).

Since some indicator reliability values (less than 0.4, and between 0.4 and 0.7) (Hair
et al,, 2011) can cause an impact on composite reliability and convergent validity,
respectively, one indicator of supply chain visibility and two indicators of supply chain
traceability were deleted before ensuring the overall reliability and validity of the latent
constructs. Considering the indicator loading values of lower order components, internal
consistency reliability was assured through composite reliability values over 0.7 (Hair
et al,, 2011). Accordingly, the composite reliability of all lower order components and
higher order constructs were ensured, as depicted in Table 01. Cronbach’s alpha values
have not been computed in this study, as the Cronbach’s alpha value is considered as
being less precise than the composite reliability (Hair et al., 2019). Convergent validity
was ensured with an average variance extracted (AVE) value of over 0.5 (Hair et al,,
2011). In order to ensure discriminant validity, the heterotrait-monotrait (HTMT) ratio
having a value less than 0.9 was used (Henseler et al., 2015). Convergent validity and
discriminant validity of all the lower order components and constructs and the higher
order constructs of the study were within the above mentioned threshold values, as

shown in Tables 01 and 02, respectively.

PLS- SEM is not highly dependent on the model-fit and it is recommended to be cautious
when applying the measures of model-fit (Hair et al., 2019). The Standardized Root
Mean Square Residual (SRMR), which is a measure of the mean absolute correlation
residual (the overall difference between the observed and predicted correlations), can
be assessed under model-fit (Chen, 2007). The threshold of SRMR should be less than
or equal to 0.08 (Chen, 2007). The SRMR value of the current study is 0.126, and it is
not within the threshold value range, leading to a lack of model-fit. Since the model-fit
is not a critical criterion under PLS- SEM, the structural model was assessed thereafter.
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Table 1: Composite reliability and average variance extraction (AVE)

Variable/Construct Composite Reliability AVE

EP 0.933 0.698
SScC 0.913 0.602
ST 0.950 0.503
N 0.950 0.562
KA 0.887 0.614
ID 0.899 0.691
SM 0.932 0.872
STRA* 0.821 0.697
IPC* 0.923 0.801

Source: Survey Data Note: EP: Environmental Performance, SSCC: Sustainable Supply Chain Collaboration, ST:
Supply Chain Traceability, SV: Supply Chain Visibility, KA: Knowledge Acquisition Activities, ID: Information
Distribution Activities, SM: Shared Meaning, STRA: Supply Chain Transparency, IPC: Information Processing

Capability, * Higher Order Construct

Table 2: Heterotrait-Monotrait (HTMT) ratio values

Variable/ EP ID IPC KA SM SSCC ST STRA NY%
Construct

EP 0.483* 0.783*
ID 0.462

IPC 0.490

KA 0.473 0.809

SM 0.419 0.866 0.802

SSCC 0.558 0.576 0.586 0.543 0.505 0.874*
ST 0.427 0.607 0.687 0.654 0.677 0.587

STRA 0.569 0.722 0.804 0.779 0.746 0.689

SV 0.544 0.587 0.646 0.640 0.558 0.537 0.434

Source: Survey Data Note: EP: Environmental Performance, SSCC: Sustainable Supply Chain Collaboration, ST:
Supply Chain Traceability, SV: Supply Chain Visibility, KA: Knowledge Acquisition Activities, ID: Information
Distribution Activities, SM: Shared Meaning, STRA: Supply Chain Transparency, IPC: Information Processing
Capability, * Higher Order Construct Values
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Figure 2: Outer model analysis
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Structural model

Several structural models were performed to test the hypotheses of the study with
corresponding tests for model validation. The coefficient of determination (R?) value
of the endogenous constructs was calculated using the threshold value of 0.25, which
ensures that the model’s explanatory power is satisfactory (Hair et al., 2014; Hair et al.,
2019). R?values of the endogenous constructs of the study (environmental performance
and supply chain transparency) are 0.343 and 0.391 respectively, ensuring a satisfactory
level of explanatory power of the model of the study:.

Furthermore, the predictive accuracy of the endogenous constructs in the reflective

model under PLS - SEM was ensured through the Q? value (Hair et al., 2014). Since the

Q? values of environmental performance and supply chain transparency are above zero
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(Hairetal.,, 2014); 0.215 and 0.128, respectively, the path model’s predictive relevance is
ensured for these constructs. The impact of the removal of a certain exogenous construct
on an endogenous construct is explained through the f? effect size and the q? effect size
(Hair et al,, 2014). Values higher than 0.02, 0.15, and 0.35 are the indications of small,
medium, and large f? effect sizes and q? effect sizes respectively (Cohen, as cited in Hair
etal,, 2019). The current study’s endogenous variables’ (supply chain transparency has
been disregarded as it has only one independent variable in the model) f* effect sizes
have been calculated by removing the exogenous variables from time to time (Table 03).
All the results generated by removing sustainable supply chain collaboration and supply
chain transparency from environmental performance in two different situations, are
above 0.02 and below 0.15, indicating a small impact on environmental performance.
The g° effect sizes of environmental performance with the removal of independent
variables sustainable supply chain collaboration and supply chain transparency, are
0.034 and 0.061 respectively, indicating small predictive relevance of the path model
towards the construct (Table 03).

Next, using the path coefficients and significance levels, the hypotheses of the study
were tested. Firstly, the model comprising the proposed direct paths with the mediating
impact was tested and later, the moderating effect was added to the initial model.
Accordingly, the first hypothesis (H,) of the study proposes that sustainable supply
chain collaboration impacts environmental performance. The path coefficient obtained
for H, is 0.272, indicating a weak positive association between the two variables.
Moreover, the significance of the relationship is also recorded as insignificant at the
5% level. Therefore, hypothesis H, is rejected. The impact of sustainable supply chain
collaboration on supply chain transparency has been suggested in the second hypothesis
(H,). According to the path coefficient value obtained, the relationship is moderately
positive. At the 5% significance level, the relationship is recorded as significant with a p
value of zero. Therefore, the proposed hypothesis H, is accepted. The impact of supply
chain transparency on environmental performance has been suggested in hypothesis
H.. There is a weak positive association between the two variables as the path coefficient
value is 0.376. Since the p value is less than the critical value of 0.05, the association is
significant, and hypothesis H3 is accepted. Table 04 summarizes the results of testing
hypotheses H1 to H3.
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Table 3: f2 effect size and q2 effect size

Removal of sustainable supply chain collaboration

Impact on Dependent Path F Effect q° Effect Adjusted @? Value
Variable Coefficient Size Size R? Value
Environmental 0.549 0.055 0.034 0.295 0.188
performance

Removal of supply chain transparency

Impact on Dependent Path F Effect q° Effect Adjusted @? Value
Variable Coefficient Size Size R? Value
Environmental 0.513 0.112 0.061 0.257 0.167
performance

Source: Survey Data

Table 4: Analysis of hypotheses

Hypotheses Path Path T Statistics P Values Decision
Coefficients
(B)
H, SSCC -> EP 0.272 1.742 0.082 Not
Supported
H, SSCC -> STRA 0.625 10.104 0.000 Supported
H, STRA -> EP 0.376 2.698 0.007 Supported

Source: Survey Data

The hypothesis H, suggests the mediating impact of supply chain transparency on
the impact of sustainable supply chain collaboration on environmental performance.
In order to test this impact, as Hair et al. (2014) have suggested, the direct effect of
sustainable supply chain collaboration and environmental performance has been tested,
excluding the mediator variable. Since the direct effect was significant, the significance
of the indirect effect was also tested by including the mediator variable. The calculated
indirect effect is also significant, as depicted in Table 5, indicating that there is a
mediating impact of supply chain transparency on the relationship between sustainable
supply chain collaboration and environmental performance. In order to identify the type
of mediation, the variance accounted for (VAF) value was calculated (Hair et al., 2014).
The VAF is recorded as 0.46 or 46%. As the recorded VAF is over 20% and less than 80%
(Hair et al., 2014), it can be concluded that there is a partial mediation of supply chain
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transparency on the relationship between sustainable supply chain collaboration and
environmental performance. Therefore, hypothesis H, is accepted.

Table 5: Analysis of mediation

Without the mediator

Hypotheses/ Path Path T Statistics P Values Decision

Effect Coefficients

Direct Effect ~ SSCC -> EP 0.513 6.356 0.000 Supported

With the mediator

Direct Effect ~ SSCC -> EP 0.272 1.747 0.081 Not
Supported

Direct Effect ~ SSCC -> STRA 0.625 10.277 0.000 Supported

Direct Effect ~ STRA -> EP 0.376 2.691 0.007 Supported

Indirect (SSCC->STRA) * 0.235 2.538 0.011 Supported

Effect (H,) (STRA->EP)
Or SSCC -> STRA
->EP

Source: Survey Data

Hypothesis H_ says that there is a moderating impact of information processing
capability on the relationship between supply chain transparency and environmental
performance. Since the model is reflective - reflective in nature, the product indicator
approach was used to test the moderating impact (Hair et al., 2014). Based on the
results generated by the moderator analysis, it can be concluded that although there
is a weak, positive relationship between information processing capability and
environmental performance, it is not significant since the p value is 0.633 at the 5%
level. Similarly, there is no moderating impact of information processing capability on
the relationship between supply chain transparency and environmental performance
at the 5% level, as the p value is 0.621. Therefore, hypothesis H5 is rejected. The above
mentioned statistics are reported in Table 06. From the analysis, it can be concluded
that information processing capability does not moderate the relationship between

supply chain transparency and environmental performance.
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Table 6: Analysis of moderation

Hypotheses/ Path Path T Statistics P Values Decision

Effect Coefficients

Direct Effect  IPC -> EP 0.049 0.477 0.633 Not
Supported

H5 STRA*IPC->EP -0.046 0.494 0.621 Not
Supported

Source: Survey Data

Discussion

Attainment of environmental performance is not always ensured through sustainable
supply chain collaborations (Pakdeechoho & Sukhotu, 2018). However, the possible
reasons for this situation have rarely been discussed in the supply chain management
context (Gimenez & Tachizawa, 2012; Pakdeechoho & Sukhotu, 2018). To fill this gap, the
study has focused on identifying and assessing the effect of supply chain transparency
and information processing capability on the achievement of environmental
performance through sustainable supply chain collaboration. The research findings
of this study indicate that there is no significant impact of sustainable supply chain
collaboration on environmental performance. This result is supported by similar
studies conducted in the Asian context by Dubey et al. (2014); and Pakdeechoho and
Sukhotu (2018). As per the study conducted by Pakdeechoho and Sukhotu (2018), the
impact of sustainable supply chain collaboration on environmental performance has
not been supported in Thailand. Possible reasons for this result are, that in a country
like Thailand, environmental performance is rarely measured, and little attention is paid
to it (Pakdeechoho & Sukhotu, 2018). According to the study conducted by Dubey et al.
(2014), having relationships with suppliers do not ensure environmental performance
in the Indian rubber industry.

However, there are studies which show contrary results in developed nations. According
to the study conducted by Zhu and Sarkis (2004), there is a positive impact of working
with suppliers that enhances environmental performance in China. Vachon and Klassen
(2008) have conducted a study, and have identified that there is a strong, positive
link between sustainable supply chain collaboration and environmental performance
in the North American context. Furthermore, both collaboration with suppliers

as well as with customers have shown strong positive relations to environmental
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performance (Vachon & Klassen, 2008). Additionally, Gimenez and Tachizawa (2012)
have conducted a research study based on a literature review, and have also identified
that many researchers have demonstrated the influence of environmentally friendly
collaborative practices on the achievement of environmental performance. However,
in line with studies conducted in the Asian context, the current study, which has been
conducted in the Sri Lankan context, reveals similar results to those in Asian countries.
Possible reasons for Sri Lankan companies not achieving environmental performance
through sustainable supply chain collaboration may be their not being sufficiently goal
oriented within the established collaboration, together with certain negative attitudes
towards nature (Hillary, 1999). Another possible reason may be that the environmental
performance of most organizations is ensured through internal activities such as

production process development and product design (Blome et al., 2014).

Moreover, according to the findings of the current study, there is an impact of
sustainable supply chain collaboration on supply chain transparency. Since this is
an unexplored area in the supply chain management literature, there is a scarcity of
previously conducted research. Hence, the findings are compared with a few arguments
posited by scholars. Fawcett and Magnan (2002) have identified that supply chain
transparency can be achieved through supply chain relationships, Egels-Zandén et al.
(2015) have found that networking among partners or suppliers in the supply chain
results in supply chain transparency, based on a Swedish garment retailer, Nudie Jeans
Corporations. An action research study conducted in a Norwegian grocery supply chain
has emphasized that integrated relationships between parties ensure supply chain
transparency (Hammervoll & Bg, 2010). Similarly, Popp (2002) has mentioned that in
developing countries, supply chain transparency can be improved by fostering supply
chain relationships.

Furthermore, Carter and Rogers (2008) have emphasized the necessity for relationships
among parties as a way of coordination, to ensure supply chain transparency. In similar
vein, Carter and Easton (2011) have pointed out the necessity for the presence of
communication and relationships to ensure supply chain transparency. In line with
findings and arguments presented by scholars, this study, which is based in Sri Lanka
and represents the South Asian context, has revealed that sustainable supply chain
collaboration leads to supply chain transparency.

The findings of the current study further suggest that there is a significant impact of
supply chain transparency on environmental performance. Since there is a paucity of
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researchin the area of supply chain transparency, this resultis also discussed by referring
to the few arguments presented by scholars in the field. According to Duan and Aloysius
(2019), in the North American context, in order to ensure sustainability in a supply
chain, including sustainable environmental performance, supply chain transparency
is vital. Egels-Zandén et al. (2015) have mentioned that supply chain transparency
is highly supportive of efforts to achieve sustainability. Gardner et al. (2019) have
stated that sustainability outcomes can be achieved through increased supply chain
transparency. Similarly, Carter and Easton (2011) have identified that through supply
chain transparency, many environmental issues can be addressed. Kainuma and Tawara
(2006) have also posited the similar argument that sharing information leads to the
reduction of waste and pollution. The findings of this study, based in Sri Lanka, also
support the above arguments and findings, which are all related to the nature of the

impact of supply chain transparency on environmental performance.

Additionally, the research findings of the present study have revealed that the
relationship between sustainable supply chain collaboration and environmental
performance is mediated by supply chain transparency. This mediating relationship
has rarely been studied in the existing literature, and the testing of this concept has
helped fill the theoretical gap in the OIT. Therefore, the current findings are compared
with the arguments that have been built based on previous research studies and
relevant theories. The relationship between sustainable supply chain collaboration and
environmental performance is explained in the OIT. The OIT emphasizes that working
with others collaboratively ensures the achievement of organizational success (Aka &
Juliet, 2018; Fine, 2001). It does not, however, explain that transparent information
needs to be generated in collaborations to achieve the expected outcome, and therefore,
this creates a theoretical gap. However, according to the CT, merely working with
others is not sufficient to achieve a common goal; rather it is necessary to ensure that
transparent information is generated in order to secure the achievement of a goal
(Malone & Crowston, 1990). Therefore, the findings of the current research study are
supported by the explanation offered by the CT, thus helping to fill the extant theoretical
gap in the OIT.

Moreover, Carter and Easton (2011); and Carter and Rogers (2008) have explained that
supply chain transparency which is generated among other parties, leads to enhanced
improvements. A firm’s network with suppliers helps solve organizational issues
(Egels -Zandén et al.,, 2015), and environment related issues which are recognized

as organizational issues or challenges (Kung et al.,, 2012). Poop (2000) has further
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indicated that supply chain transparency caused by supply chain relationships positively
enhances supply chain performance, where environmental performance is one kind of
supply chain performance. Based on the argument presented by previous scholars and
the findings of the current study, supply chain transparency generated in sustainable
supply chain collaborations leads to the achievement of environmental performance
in Sri Lanka. One possible reason for this may be that organizations in Sri Lanka do not
merely work with other parties in the supply chain, they always share information with

each other, ensuring the achievement of the desired goals.

Finally, the current research has identified that there is no moderating impact of the
information processing capability of a firm on the relationship between supply chain
transparency and environmental performance. There are a few studies conducted in
this area and the above result is discussed with the arguments available in the literature.
Although Hult et al. (2004) have argued that information processing capability varies in
different organizations leading them to experience different levels of outcomes, findings
of the current research study do not support this result. In contrast, the findings of
the current study reveal that information processing capability is somewhat similar
across the organizations that have been studied. Additionally, the findings have further
revealed that there is no impact of information processing capability on environmental
performance. This contrasts with the arguments that have been built in previous studies
by Bartnik and Park (2018); Bowersox et al. (1999); and Dickel (2017), where, in order
to achieve an outcome or performance, there is an impact from information processing
capability. However, in the Sri Lankan context, there is no impact of information
processing capability on environmental performance, and information processing
capability is roughly the same across all the organizations that were studied. This may
be due to the fact that all these organizations conduct meetings and reviews regularly

to ensure the processing of information in a suitable manner.

Theoretical contribution

This study investigates the effect of supply chain transparency on the achievement of
environmental performance through sustainable supply chain collaboration, as well as
the impact of information processing capability on the achievement of environmental
performance through supply chain transparency. The study has highlighted that even
though environmental performance cannot be achieved only through sustainable
supply chain collaboration, generation of transparent information in a sustainable

supply chain collaboration leads to the achievement of environmental performance.
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This finding is not fully consistent with the OIT, which states that there should be
parties who engage in collaborative activities in order to ensure success (Aka & Juliet,
2018; Fine, 2001). The OIT does not sufficiently explain the type of information that
needs to be generated in collaborations in order to achieve success, and this has been
identified as the theoretical gap that the study sets out to fill. Thus, the above finding of
the study provides a better explanation for the aforesaid theory with the support of the
CT. As a result, the new addition to the OIT suggests that when different parties work
collaboratively, it is important to generate transparent information to ensure success,

rather than merely working with others.

Further, the current study has contributed to the existing literature by empirically
validating the concept of supply chain transparency, which is recorded as the fourth
most unexplored area in the supply chain management context (Morgan et al., 2018).
According to Carter and Easton (2011); and Carter and Rogers (2008), in order to
ensure supply chain transparency, it is necessary to have different parties involved in
the process and also, these researchers state that supply chain transparency has the
ability to ensure performance. Therefore, the current study has tested the concept of
supply chain transparency by ensuring that the availability of different parties is an
antecedent of supply chain transparency, and by demonstrating that its consequence
is the achievement of performance. In addition, Morgan et al. (2018) have introduced a
measurement scale for supply chain transparency which has not been used in any other
previous research studies. This newly developed and validated measurement scale is
used in this study to measure supply chain transparency. It would thus contribute to the

existing empirical knowledge.

Moreover, the current study has contributed to filling the existing knowledge gap by
empirically verifying the role of information processing capability in the information
processing perspective of supply chain management. Even though ithas been argued that
the information processing capability of a firm is important in achieving organizational
performance (Tushman & Nadler, 1978), and that the information processing capability
of one organization is different from the information processing capability of another
organization, leading to their achieving different levels of organizational performance
(Hult et al., 2004), the findings of the current study contradict these arguments. Based
on the results of this study, the varied nature of the information processing capabilities
of organizations does not impact on their achieving different levels of environmental

performance.
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Managerial implications

As one of the different strategies that can be followed to increase environmental
performance, organizations work collaboratively with suppliers, customers and other
parties to minimize harmful impacts on the natural environment in terms of waste,

harmful gases, waste-water etc.

(Pakdeechoho & Sukhotu, 2018). However, organizations working with others is not
sufficient to ensure the minimization of harmful activities (such as waste reduction)
that may influence the natural environment. Instead, organizations have to ensure that
all decisions that have been made, all activities that have been conducted, and all other
available data and information are shared with all parties in the loop to minimize the

negative impact on nature.

It is essential that manufacturing or service organizations do not hide any information,
even though such revelations may have adverse impacts on their images. Similarly, it is
necessary that firms share all decisions of the firm with their partners, and make all this
information available to their partners. If this does not happen, other parties will engage
in actions based only on the available information to them, hindering the collaborative
effort of achieving the desired goals. Therefore, it is essential for a company to make
sure that information related to the company and the decisions made at company level
are understood by its partners, as it will be helpful for them to understand how these
decisions and information affect them. Therefore, organizations are required to seek
the opinions of other parties before certain decisions are made, to understand the needs
of their partners and to obtain feedback from their partners based on the available
information. Moreover, a firm is required to make it easy for its partners to find the
information that the company shares with its stakeholders. For this purpose, firms can
utilize enterprise resource planning (ERP) systems that enable the integration of the
processes of an organization by sharing common data and practices, and by producing
real time information with the facility of access to other parties in the supply chain (Nah
et al, 2001). Further, this ERP system is linked with suppliers and customers (Chen,
2001, and these parties can clearly observe the activities of and decisions made in the
organization. In addition, modern information technology and holding regular meetings

can be used to obtain feedback from parties that an organization works with.

Suppliers who work with organizations also have a role to play in order to ensure

minimum harm to the natural environment. Suppliers need to share the purchasing
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history of a firm, availability of inventory, material details, detailed product designs, and
bills of material with their buyers. Suppliers can conduct meetings with organizations
to share details along with modern technology. Additionally, supplier relationship
management systems can be implemented by the organizations to gather more details
about suppliers and their capabilities (Singhe & Sohani, 2011).

Customers who interact with organizations are also required to provide feedback on
the products that they purchase and provide opinions on the decisions that have been
made at organizational level. Organizations can accomplish requirement by conducting
meetings and corresponding via email with key customers. Customer relationship
management systems can also be used by organization to profile their customers, as

CRM systems provide information about prominent customers (Singhe & Sohani, 2011).

When partners in the supply chain decide to become involved in collaborations
aimed at minimizing harmful impacts on nature, they can emphasize that all available
information needs are to be shared. This can be mentioned in the collaborative
contracts that they sign to achieve the desired goals. Additionally, the government can
also implement regulations for private sector organizations by emphasizing the need
to share information when these organizations work with other parties to manage the
environment.

Based on the findings of the current study, the ability of an organization to read and
understand related information in the process of minimizing harmful effects on nature
does not vary across organizations. This may be because many organizations follow
similar practices related to information processing such as conducting internal meetings,
exchanging related information with others in the organization, and sharing common
understanding on the available information. Similarly, the results reveal that there is
no impact of information processing capability on minimizing environmental issues.
Therefore, there is no pressing need for organizations to enhance their information

processing capabilities in order to achieve positive environmental goals.

Limitations and directions for further research

The current study consists of several limitations which may lead to further investigations
in future studies. This research study only focused on the actual achievement of
environmental performance of organizations, instead of studying the intention of

improving environmental performance. Therefore, as a future research area, a study
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can be conducted in a longitudinal manner to first observe the intention of achieving
environmental performance, and later the actual achievement of environmental
performance through sustainable supply chain collaboration and supply chain
transparency.

The theoretical model of the current study is applicable to the achievement of
sustainable supply chain performance which comprises all three types of performance;
environmental, economic and social performance (Abdul-Rashid et al,, 2017), and can
be extended to a comparison among the three performances. Moreover, an avenue is
open to investigating whether the achievement of environmental performance through
supply chain transparency has any impact on economic performance, as there is a clear
link between the two types of performance (Schaltegger & Synnestvedt, 2002).

Moreover, the two dimensions of supply chain transparency can be examined as
mediators of the relationship between sustainable supply chain collaboration and
environmental performance. Supply chain visibility is generated via joint initiatives,
leading to the achievement of supply chain performance (Bartlett et al., 2007; Barratt &
Barratt, 2011). Supply chain traceability, which leads to supply chain improvements, is
also a result of these relationships (Morgan et al., 2018). Therefore, it is proposed that
future studies examine the impact of the two dimensions of supply chain transparency
on the relationship between sustainable supply chain collaboration and environmental
performance. Additionally, regardless of the nature of operational system (i.e. make to
order, make to stock and assemble to order) the environmental performance can be

achieved via supply chain transparency.

Conclusion

Though organizations work together with other related parties with the purpose of
achieving environmental performance, environmental performance is not always
ensured through this process. The findings of the current study reveal the importance of
the presence of supply chain transparency in sustainable supply chain collaboration to
achieve environmental performance. Furthermore, it has been identified that the impact
of the information processing capability of the firm is less likely to change the levels of
achievement of environmental performance in different firms. The study suggests the
need for rethinking the structures of sustainable supply chain collaborations in such a
way that they result in supply chain transparency, if organizations in the supply chain

expect to enhance their environmental performance through transparent information.
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