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A B S T R A C T

Companies are pressured by regulatory authorities, consumers and other stakeholders to improve their envi-
ronmental performance. Within globalized supply chains, corporate sustainability performance is inevitably
influenced by the behaviour of suppliers. Gathering reliable traceability data from suppliers (e.g. regarding raw
materials) is an important, yet difficult issue to contribute to (measuring) environmental sustainability. Most
studies overlook the importance of sharing traceability data, and lack a holistic approach to the environmental,
social and economic dimensions of sustainability. Our study sets focus on whether traceability data exchange
within the dyadic relationship between the focal firm (buyer) and its major suppliers positively correlates with the
environmental, social and economic dimensions of sustainability. Furthermore, we investigate the effects of
reward and coercive power use on traceability data and on corporate sustainability dimensions. The findings of a
survey among 136 purchasing professionals in the manufacturing industry confirm the positive effect of sharing
traceability data on the buyer's corporate sustainability performance. The use of reward power encourages sup-
pliers to share traceability data, while coercive power does not influence on information sharing. Within buyer-
supplier relationships, buyers should be aware of the importance of reward power in the process of traceability
information sharing.
1. Introduction

In response to the negative environmental and social impact of global
industrial growth, there is an urgent need for more sustainable ways of
doing business (Rajeev et al., 2017). Within corporate context, these
concerns have led to the integration of environmental systems analysis
tools, such as Life Cycle Assessment and Environmental Impact Assess-
ment. Regarding the use of (raw) materials, such tools are based on input
data (e.g. Finnveden et al., 2009; Finnveden and Moberg, 2005). Many of
these tools have been used with procedural aims, thus linking the oper-
ational scope of environmental systems with their societal and decision
context (Finnveden and Moberg, 2005). Specifically in relation to the
(corporate; strategic) sustainability goals, environmental systems have
the potential to contribute to the wider strategic agenda, such as sus-
tainability disclosure (Mohammad andWasiuzzaman, 2021) and Circular
business models (e.g. Barros et al., 2020).

Given their focus on input data, environmental systems analysis tools
rely heavily on supplier information. This is also reflected within the
context of Supply Chain Management, where both the academic and
elderman), laura_vanhal@hotmai
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practical focus has been set on integrating sustainability, e.g. through
supplier development; certification schemes; ethical and sustainable
sourcing initiatives (Pagell and Shevchenko, 2014; Gelderman et al.,
2021; Wong, 2013; Lambrechts, 2021). The growing importance of
ethical and sustainable sourcing poses specific challenges in a globalized
context. As many supply chains cover a multitude of countries and con-
tinents, it is challenging to check whether all suppliers at different tiers
are committed to sustainability.

Furthermore, a myriad of stakeholders are holding (focal) companies
accountable for the actions, even if these are situated upstream in the
supply chain. Governments and regulatory authorities request companies
to minimize the exhaustion of natural resources and to take responsibility
for social issues in their supply chains. Further pressure is exerted by
media, non-governmental organizations (NGOs), consumers, society, and
other stakeholders to gain transparency concerning the origin of products
(Gardner et al., 2018; Mangla et al., 2018; Seuring and Müller, 2008).
Companies adopt a number of practices in order to deal with these
stakeholder demands regarding sustainability. These include: (i) the
introduction of sustainability in daily operations, e.g. by means of
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Corporate Social Responsibility, often with a focus on the Triple Bottom
Line (albeit the trade-off interpretation has been criticized recently by
Elkington, 2018); (ii) adherence to internationally adopted initiatives for
ethical and sustainable sourcing, such as the Ethical Trading Initiative
Base Code (Lambrechts, 2021); (iii) extensively communicating towards
stakeholder through sustainability reporting, e.g. the Global Reporting
Initiative.

In the context of Sustainable Supply Chain Management (SSCM), the
integration and coordination of business processes through an inter-
organizational network from raw-material supplier to end consumer, is
specifically oriented towards minimizing environmental and social harm,
as well as making products themselves sustainable (Ahi & Searcy, 2013;
Pagell and Shevchenko, 2014). Managing the flow of products is chal-
lenging, as well as managing the information that is needed to develop
sustainable supply chains. Today's supply chains are complex because
they operate globally, consist of many actors, and have to deal with a
variety of stakeholders. To achieve sustainability in this complex envi-
ronment, information sharing between supply chain stakeholders is
essential (Gardner et al., 2018).

The supply chains of many global companies have suffered tremen-
dously from the epidemic COVID-19 outbreak (e.g. Ivanov, 2020).
Especially the globally connected supply chains proved to be vulnerable
to this unprecedented crisis (Sengupta and Bose, 2020). Moreover, the
pandemic has made clear that many companies encountered insur-
mountable difficulties for the identification, the tracking and tracing of
their “invisible” lower-tier suppliers (Linton and Vakil, 2020). Although
the importance of upstream visibility and traceability has been recog-
nized in literature, the empirical evidence on the benefits remains elusive
(cf. Swift et al., 2019). The pandemic placed issues of traceability on the
strategic agenda of many companies.

Many companies have pursued traceability measures in their supply
chains, in order to comply with various regulations, as well as effectively
gather information from supply chain partners (e.g. Kros et al., 2019). On
the one hand, traceability information can address concerns related to
environmental and sustainable regulation. On the other hand, trace-
ability supports companies in tracing components and raw materials in
case of quality issues. Traceability thus has a positive impact on quality
control, product safety, tracking product recalls, and reverse logistics
(Kros et al., 2019; Zhao and Chen, 2012). Improving traceability in
supply chain context highly depends on information sharing. Two major
aspects of information sharing are information content (which information
is shared?) and information quality (what is the quality of the shared in-
formation?) (cf. Zhou and Benton, 2007; Rashed et al., 2010).

This paper sets focus on the dynamics of information sharing
regarding traceability, within the context of effectively developing sus-
tainable supply chains. Despite both topics of sustainability and infor-
mation sharing receiving much attention in research and practice, the
impact of information sharing on sustainability is relatively understudied
(Khan et al., 2016; Lai et al., 2015). With this paper, we aim to contribute
to a number of challenges as identified in the current body of knowledge.
First, despite traceability and transparency being interpreted as a vital
part of sustainability, it has been identified as fourth most understudied
topic in relation to future supply chain management research themes
(Wieland et al., 2016). More specifically, the role of suppliers in
providing traceability in the context of sustainable supply chain man-
agement remains understudied (Quarshie et al., 2016).

Second, the current body of knowledge displays a lack of systemic or
holistic approach to sustainability, e.g. by focusing on either the eco-
nomic, social or environmental dimension. for example, some studies
focus on economic effects related to performance and productivity
improvement (Marshall, 2015; Najjar et al., 2018). Other studies inter-
link environmental performance with economic benefits due to reducing
the use of resources and improving efficiency, resulting in a lack of
attention towards the social dimension of sustainability (Hassini et al.,
2012; Seuring and Müller, 2008; Waller et al. 2015).

Third, although both power in buyer–supplier relationships and
2

information sharing have been extensively studied (Chaex et al., 2017;
Griffith et al., 2017; Matanda et al., 2016), the effects of power on the
extent to which information is shared remains relatively unexplored from
the buyer's perspective. For example, previous studies focused on the
supplier's perspective and the possession of power, while largely ignoring
the buyer's perspective and the effects of the actual use of power.
Moreover, the existing studies lead to contradictory findings (e.g. Chen
et al., 2016; Gelderman et al., 2020). In light of these results, several
researchers have proposed to further examine the impact of buyer–sup-
plier relationships on traceability (e.g. Gualandris and Kalchschmidt,
2016; Morgan et al., 2018; Wong et al. 2012).

In order to tackle these specific challenges, this study examines three
gaps. First, whether traceability data exchange within the dyadic rela-
tionship between the focal firm (buyer) and its major suppliers positively
correlates with sustainability (gap 1). Second, sustainability is inter-
preted and analysed in relation to its three dimensions, thus including
economic, social and environmental sustainability (gap 2). Third, the
effects of actual (reward and coercive) power use on the sharing and the
quality of traceability data (direct), and the effects of power use on
corporate sustainability dimensions (indirect) is examined (gap 3).

Based on a literature review, we developed a conceptual model with
hypotheses, as presented in section 2. Subsequently, the hypotheses are
tested with survey data collected through an electronic survey amongst a
sample of 585 purchasing professionals, employed by Dutch industrial
companies. Methodology is further outlined in section 3 ‘materials and
methods’. Based on an effective response rate of 23.2%, 136 records were
available to examine our conceptual model using PLS-SEM, running the
SmartPLS3 software. Results of this data analysis are presented in section
4; the contribution of this study to the existing body of knowledge is
further discussed in section 5. Section 6 presents the conclusions of our
study, together with its limitations and recommendations for further
research.

2. Literature review and hypotheses development

2.1. Stakeholder pressures for cleaner practices

Stakeholder pressure on green and sustainable practices has increased
considerably, both in corporate and supply chain context (e.g. Engert and
Baumgartner, 2016; Veit et al., 2018; Vluggen et al., 2019). Companies
need to be sensible to their responsibilities and commitments to many
internal and external stakeholders (e.g. Harangozo et al., 2015; Reuter
et al., 2012; Svensson et al., 2010; Wolf, 2014). A problem for the
management of companies is that stakeholder requirements and expec-
tations differ widely across stakeholder groups (Wolf, 2014), and may be
irreconcilable (Gavetti et al., 2005). The multitude of conflicting stake-
holder pressures are difficult to manage (Kassinis and Vafeas, 2006).
Various studies conclude that stakeholders can be characterized as a
driver as well as a barrier for an organisation's sustainability (e.g. Giu-
nipero et al., 2012; Schneider and Wallenburg, 2012; Walker et al.,
2008). In addition, external stakeholder pressure is often in conflict with
traditional objectives and practices of purchasing organizations, e.g.
saving costs, improving flexibility, reducing lead times (Reuter et al.,
2012).

From a network-, stakeholder-, or supply chain perspective, the (end)
consumer increasingly expects companies to take environmental issues
into account in their (global) supply chains (e.g. Chen and Chai, 2010). In
order to ‘green’ their own operations, focal companies adopt cleaner
environmental systems, and furthermore expect their suppliers to
contribute to their environmental objectives as well (de Haan-Hoek et al.,
2020), e.g. by incorporating supplier selection and certification tools
such ISO 14001. Cleaner environmental systems cannot be viewed from a
reductionist organizational perspective. As they rely on the information
and resources provided from suppliers, the importance of the purchasing
department, and to a wider extent, buyer-supplier relationships, needs to
be taken into account.
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Resource dependency theory predicts that the ability to influence
managerial decisions is a function of the dependence of the company on
specific external resources (Pfeffer et al., 1978). Organizations are more
dependent on some stakeholders than on others (Kassinis and Vafeas,
2006). The result is that the impact of a particular stakeholder group on
sustainability depends on the relative power of that group (e.g. Eesley
and Lenox, 2006; Henriques and Sadorsky, 1999). According to the
stakeholder theory, the priority of stakeholder claims is based on three
stakeholder attributes: power, legitimacy, and urgency (Mitchell et al.,
1997). In line with these perspectives, the actual impact of external
stakeholders are based on the extent of interest and the extent of power
(e.g. Johnson et al., 2005; Williams and Lewis, 2008). Also within the
context of buyer-supplier relationships, dynamics of power and interde-
pendence are at play. Power asymmetries affect relationships in many
aspects, such as commitment, flexibility, innovativeness, resource
sharing, and relationship performance (e.g. Chaex et al., 2017).
Depending on the relationship, either the supplier or the buyer has more
power and is more dominant, resulting in different outcomes regarding
their collaboration and information sharing (Cani€els and Gelderman,
2007). In our study, we focus on the external pressure exerted by com-
panies on their suppliers to share traceability data. We expect that the
pressure by buying companies has much impact on the behaviour of
suppliers, considering their commercial interests and sales targets.

2.2. Sharing traceability data and sustainability

Traceability refers to the ability to trace the path of materials up-
stream all the way. Traceability data include names or suppliers, and the
materials used and produced by suppliers, the source location and how
the materials were extracted or produced (Sodhi and Tang, 2019). More
in general, traceability data refer to recorded identifications of properties
(Olsen and Borit, 2013), such as the origin, distribution, location and
application of products, parts and materials (ISO, 2000). Traceability
data include system and operational specifics (cf. Morgan et al., 2018),
like “batch sizes, run quantity, transfer quantity, buffer stock sizes,
throughput time, available machines, number of operators and engi-
neers, resource utilization, transport time, level of work in progress and
so on” (Cheng and Simmons, 1994, p. 11).

Traceability can play a significant role in advancing and measuring
environmental sustainability (e.g. Gardner et al., 2019; Germani et al.,
2015), although sustainability performance is difficult due to a lack of
identification and compliance with codes of conduct (cf. Mejías et al.,
2019). The need for incorporating sustainability into purchasing and
supply chain management has resulted in a growing, but limited number
of academic publications on traceability (cf. Mejías et al., 2019; Gar-
cia-Torres et al., 2019). Information sharing is essential for sustainable
decision making as most supply chains consist of numerous actors, each
having their own information (Zhang et al., 2018). Sharing information
improves the relationship between partners, which is necessary for the
collaboration required to meet sustainable goals (Khan et al., 2016).
Studies on supplier collaboration in sustainability topics (e.g., process
and product stewardship) and supplier sustainability capability have
shown that supplier involvement can lead to better corporate financial
and environmental performance for the buying firm (e.g. Gualandris and
Kalchschmidt, 2016; Wong et al., 2012).

The absence of information has been identified as a barrier to sus-
tainable management, as it decreases the much-needed transparency
concerning how the chain operates (Gardner et al., 2018; Seuring and
Müller, 2008). A lack of proper information sharing may cause unfortu-
nate incidents, exposing unsafe and unethical practices (Agrawal and Pal,
2019). Information sharing refers to the exchange of significant infor-
mation between supply chain partners, in this particular study by sup-
pliers disclosing data to the buyer (Susanty et al., 2018). In the current
literature, researchers have used the terms “information” and “data” in
studies on information sharing. This study uses the two terms inter-
changeably, as their uses in previous studies on information sharing are
3

similar (Flores and Sun, 2018).
Important aspects of information sharing are the extent to which in-

formation is shared and the quality of information (Li and Lin, 2006).
Most studies on information sharing in the supply chain focussed on the
exchange of demand information (cf. Marshall, 2015). Studies include
different types of information (e.g., business or industry knowledge,
process information, and price information). A more operational view is
taken in research that measures information as inventory data, forecast
information, and production planning information (e.g. Li and Lin, 2006;
Li et al., 2014; Susanty et al., 2018). Hence, there seems to be no general
or common understanding in the literature concerning which type(s) of
information are measured when referring to the topic of “information
sharing”, which makes it hard to compare the results of these studies. In
our study, we follow Morgan et al. (2018) who identified which type of
information specifically needs to be measured to ensure traceability, i.e.
operations, planning and design and strategy. Despite the known benefits
of sharing traceability data from previous studies, such as increase in
consumer satisfaction and improvement in tracing quality issues, little is
known about the effects on the triple bottom line (Bosona and Gebre-
senbet, 2013; Morgan et al., 2018).

Business data such as stock levels, losses, and available capacity can
optimize operations between buyer and seller, thereby reducing waste
(Khan et al., 2016). A study from Meacham et al. (2013) reported that
several reductions of both waste and use of toxic materials were achieved
by sharing information improving environmental performance. This
study, however, did not directly specify the type of information that was
shared, and looked only into environmental performance, excluding the
social aspect. In a case study on 10 companies it was found that nine
companies demanded traceability data from their suppliers, which not
only reduced risks but also caused them to gain access to new knowledge
about processes improving total performance (Pagell and Wu, 2009).
Khan et al. (2018) report a direct and positive effect of information
sharing on sustainable performance, although this study was done at the
supply chain level, not at the organizational level (Khan et al., 2018). A
study in the agri-food industry found that information sharing between
supply chain actors works as an enabler for supply chain sustainability,
significantly reducing food wastage (Mangla et al., 2018). Information
sharing of different content types has proven to enhance efficiency and
minimize waste, leading to an economic advantage. As traceability data
is a specific dimension of information sharing, the same positive effects
are expected. Therefore, we posit:

H1a. The sharing of traceability data by suppliers has a positive effect
on the corporate economic performance of the buyers' company.

H1b. The sharing of traceability data by suppliers has a positive effect
on the corporate environmental performance of the buyers' company.

Most academic studies and business initiatives on sustainability are
limited to the environmental element of sustainability, showing less
focus on the social aspect. Social sustainability is harder for companies to
implement and less measurable (cf. Beske and Seuring, 2014; Rajeev
et al., 2017; Seuring and Müller, 2008). As the reduction of waste and
minimizing the use of resources often accompanies cost savings, critics
sometimes doubt the intentions of such sustainable initiatives (Waller
et al., 2015). Issues concerning child labour and poor working conditions
have revealed the negative consequences for the company and product
image through public disapproval of such practices. Addressing social
concerns (when visible) at the supplier level can help improve sustain-
ability performance further upstream in the supply chain (Mani et al.,
2016, 2018; Zailani et al., 2012). Traceability, which provides openness
and transparency, ensures that each party in the supply chain is treated
correctly (Pagell and Wu, 2009). We expect that sharing traceability data
contributes positively to corporate social performance.

H1c. The sharing of traceability data by suppliers has a positive effect
on the corporate social performance of the buyers' company.
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Aside from content about the information shared, the quality of the
information is of considerable importance. Information quality refers to
the extent to which information is fit for use for the receiving party
(Flores and Sun, 2018; Zhou et al., 2014). To assess whether information
is fit for use, several quality components can be considered. For this
study, the accuracy, the adequacy, the completeness, the reliability and
the timing of the information shared will be assessed to measure the
quality (Li and Lin, 2006). Research on the effects of poor data quality on
sustainability performance remains limited, although data quality has
been identified as a barrier for sustainability performance and trace-
ability systems by several qualitative studies. Low-quality information
has been found to cause unexpected fluctuations in prices and production
quantities, decreasing environmental performance (Beske and Seuring,
2014; Bosona and Gebresenbet, 2013; Galappaththi et al., 2016). Sus-
tainable decision making is furthermore impacted in cases where the
information provided is unusable or incomplete (Wu and Pagell, 2011).
Although no measurements were performed on all three dimensions of
sustainability, it is expected that higher quality data leads to more sus-
tainable performance for each dimension.

H2a. The quality of the traceability data shared by suppliers has a
positive effect on economic performance of the buyers' company.

H2b. The quality of the traceability data shared by suppliers has a
positive effect on environmental performance of the buyers' company.

H2c. The quality of the traceability data shared by suppliers has a
positive effect on social performance of the buyers' company.
2.3. Buying power and sharing of traceability data

Power in business-to-business relationships refers to “the potential to
affect another's behavior” (Cowan et al., 2015, p. 142) as “one party is
recognized as being more influential and able to exercise control over the
other party” (Siemieniako and Mitrega, 2018, p. 91). The possession or
use of power in a business-to-business relationship can influence the
relationship (Chaex et al., 2017) and other aspects such as operational
performance (Huo et al., 2017). Six sources of power are commonly used
in literature, based on early research of bases for social power (cf. French
and Raven, 1959).

Coercive power is the ability to punish the target party in case they fail
to comply with desired action (French and Raven, 1959). Because coer-
cive power is based on the ability to punish, it is often considered a
negative form of power, although studies show inconsistent results (e.g.
Pulles et al., 2014). Some studies report negative effects of coercive
power on relationships aspects such as trust and commitment (Benton
and Maloni, 2005; Chaex et al., 2017; Pulles et al., 2014), while others
show a positive effect on supplier integration and instrumental rela-
tionship commitment (Yeung et al., 2009; Zhao et al., 2008). The same is
true for the impact of coercive power on information sharing. Gelderman
et al. (2020) found no (indirect) negative effect of coercive power, where
Chen et al. (2016) did find a significant negative effect. Differences in
these outcomes might be related to measurement: possession of power
(Gelderman et al., 2020) versus actual use of power (Chen et al., 2016).
This study measures the actual use of power, therefore we expect a
negative effect on information sharing.

Reward power is the ability to reward the target party in case of
desired behaviour (French and Raven, 1959). Incentives such as
providing long-term contracts and bonuses show that the dominant party
is willing to share the gains from the partnership, which can improve the
relationship (Nyaga et al., 2013; Pulles et al., 2014). When one party feels
a legitimate right to influence the other, which can be on the basis of
formal contracts or values and beliefs that are accepted by the source
party, this is known as legitimate power (French and Raven 1959). Expert
power arises in cases where one party has certain expertise or knowledge
that is valuable to the target party (French and Raven, 1959). When the
target party desires to identify with the source party, it is described as
4

referent power (French and Raven, 1959). Information power was added
in 1965 by Raven as the ability to influence the source party because of
the value of the information given.

Chen et al. (2016) claim to use the mediated versus non-mediated
classification for their research on power and information sharing, but
actually measure only two power types (i.e., coercive and expert power),
disregarding the other types within this classification. Hence, the results
are difficult to generalize to the classification of mediated versus
non-mediated power, as recent studies show that the use of reward power
tends to lead to significantly more positive outcomes than does the use of
coercive power. Recent literature posits that reward and coercive power
should be viewed separately (Chaex et al., 2017; Nyaga et al., 2013;
Pulles et al., 2014).

In this study, we have included coercive and reward power. Since this
study is set up from the buyers perspective, use of mediated forms of
power makes sense, because these forms are deliberately introduced to
force action. For example, expert or referent power exists because the
other party (in this case the supplier) feels that the focal firm deserves
this type of power, as they see the firm's members as the experts or ex-
amples in certain fields. It is therefore less reliable to measure non-
mediated forms of power from the buyers' perspective, as the buyers
would have to decide on the suppliers' conception of their relationship.
Also, within the group of mediated forms of power, legitimate power is
not always intended. In case of contract arrangements it is, but in case of
shared values and beliefs, legitimate power depends on the perceptions
of the supplier. Therefore, this power type is excluded. Coercive and
reward power have been known to produce conflicting results in different
studies. The coercive versus non-coercive classification of Hunt and
Nevin (1974) was originally set up with reward power as part of the
classification. Researchers later added reward power to the coercive
group, on the belief that withdrawing a (potential) reward could be seen
as a form of punishment (Yeung et al., 2009). As recent studies argue that
reward power and coercive power should not be combined, this study
separates the two and aims to further clarify the previously mixed find-
ings found in the literature (Chaex et al., 2017; Nyaga et al., 2013; Pulles
et al., 2014).

While most studies acknowledge the impact of collaboration on sus-
tainability, Touboulic et al. (2014) emphasize that power can directly
affect organizational responses to the implementation and the outcomes
of sustainability initiatives. Powerful buying companies are in position to
demand sustainability requirements, and also to demand the sharing of
(traceability) data. In our study we posit an indirect effect of power use
on sustainability through the sharing of traceability data by suppliers.
Although to our knowledge no direct research has been done on the ef-
fects of power on information quality, some indirect results were ob-
tained from a study executed in healthcare industry. Flores and Sun
(2018) found that healthcare employees were willing to follow proced-
ures to ensure data quality to avoid being punished and to receive re-
wards, although too much pressure caused an opposite effect of
resistance. This result was found in a setting that differs from the regular
profit-based supply chain, but did relate to the general assumption that
pressured coercive methods (i.e., pressure and punishment) have a
negative effect, as compared to reward power. Therefore, we
hypothesize:

H3a. Buyers' use of coercive power has a negative effect on supplier
traceability data sharing,

H3b. Buyers' use of coercive power has a negative effect on supplier
traceability data quality.

H4a. Buyers' use of reward power has a positive effect on supplier
traceability data sharing.

H4b. Buyers' use of reward power has a positive effect on supplier
traceability data quality.

Taken together, the hypotheses result in the following conceptual



Table 1
Frequencies of the type of industry.

Industries Absolute frequencies Relative frequencies

Building materials 6 4.4
Chemicals & petrochemicals 25 18.4
Electronic & high tech 13 9.6
Food & Beverage 29 14.7
Metals, mechanical & engineering 13 9.6
Other 25 18.4
Pharmaceuticals & medical 14 10.3
Publishing & printing 2 1.5
Rubbers & plastic 5 3.7
Textiles & apparel 6 4.4
Transportation & logistics 5 3.7
Wood & furniture 2 1.5
Total 136 100

Table 2
Frequencies for the company size.

Yearly turnover Absolute frequencies Relative frequencies

Less than €700K 5 3.7
Between €700K and €12 million 29 14.7
Between €12 and €40 million 24 17.6
Between €40 and €100 million 23 16.9
More than €100 million 64 47.1
Total 136 100
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model (Fig. 1):

3. Material and methods

3.1. Data collection and sample characteristics

The collection of data took place through an electronic survey
amongst a sample of purchasing professionals, employed by Dutch in-
dustrial companies. A survey is suggested to be an appropriate strategy
when applying a deductive research approach designed to collect quan-
titative data about how a population thinks or behaves in relation to a
particular issue (Saunders et al., 2012). We selected purchasing pro-
fessionals as the survey population, since purchasers are in direct contact
with suppliers and have the knowledge needed to complete the ques-
tionnaire. Although sustainability is also a recent topic in the service
sector, most papers tend to focus on manufacturing industry because this
industry is viewed as more polluting and often has presence in emerging
and developed countries. This paper adopts this view and collects data
from professional purchasers operating in manufacturing industry based
in the Netherlands, a developed country where sustainability ranks high
on the political agenda (e.g., Sustainable Development Goals). A total
number of 585 professional purchasers located in the Netherlands were
invited by e-mail to participate in the survey. In order to stimulate
response a small incentive was offered in the form of the chance to win a
€50 voucher, to be given to five randomly selected respondents. This
encouragement resulted in an effective response rate of
136/585¼ 23.2%. To detect a minimum R2 value of 0.10 for a signifi-
cance level of 5% and a commonly used level of statistical power of 80%
the minimum sample size is 90 (Hair et al., 2017).

The respondents’ job positions consisted mainly of buyers, with reg-
ular and assistant buyers representing 24.3% of the sample composition,
and senior buyers representing 28.7%. Additionally, purchasing man-
agers and directors both represented an equivalent of 11.8%. Logistics
and supply chain managers were responsible for 4.4% and 6.6% of the
sample, respectively. The category “other” accounted for 12.5% of the
sample and included supply chain coordinators, technical buyers, busi-
ness owners, and category managers. A small group of all respondents is
employed in companies with less than 10 employees (5.9%). The main
group was represented by companies with 251–1000 employees (30.9%)
followed by more than 1000 employees (20.6%). Employees employed in
companies with 11–50, 51–100, and 101–250 employees represented
11%, 13.2% and 18.4%, respectively. An overview of the industry in
which the respondents operate, is presented in Table 1. As can be seen in
Table 2, most respondents are employed in companies with high
Fig. 1. Concept
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turnover.

3.2. Measures

We used multiple item constructs, adopted from other studies, to
measure the seven variables in the conceptual model. Coercive power is
the ability to punish the target party in case they fail to comply with
desired action (French and Raven, 1959). The scale to measure coercive
power is adopted from Harness et al. (2018) and includes statements
about financial or non-financial penalties given by the buyer to demand
information. Reward power is the ability to reward the target party for
desired behaviour (French and Raven, 1959). The scale is adopted from
Harness et al. (2018) and asks respondents whether the benefits and
rewards are given to major suppliers that follow the information
requests.

The sharing of traceability data items refer to the extent to which
suppliers share data on operations, planning and design, and strategy,
facilitating the buying company to trace products and materials in the
ual model.
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supply chain (cf. Morgan et al., 2018). Operational information refers to
batch sizes, quality issues, and production information, which help
tracing product routes in the production process. Planning and design
information relates to operational performance and topics as rework. The
strategic information such as expertise from suppliers or information
deals with government regulations to improve traceability when shared
by the supplier (Morgan et al., 2018). Data quality can be defined as the
extent to which it is fit for use for the receiving party (Flores and Sun,
2018; Zhou et al., 2014). In our study we follow Li and Lin (2006) to
measure the quality of traceability data which means that information
should be timely, accurate, complete, adequate, and reliable.

The environmental performance refers to the extent to which the
ecological impact of business and aims to reduce the use of natural re-
sources and to minimize negative outputs such as pollution and waste
(Mani et al., 2016). This scale is adopted from Lai et al. (2015) and in-
cludes environmental aspects as reduction of electricity use and pack-
aging. The items to measure corporate economic performance are derived
from Lai et al. (2015) and raises questions about economic performance
improvements such as increased market share and profit. Social perfor-
mance refers to the human dimension and addresses human rights, eq-
uity, and health and safety (Mani et al., 2016). The scale measures
relations with stakeholders, products, and the organizational image, and
it is adopted from Zailani et al. (2012).

Although our measures were adopted from previous studies, they
were slightly adjusted to fit the context of our study. The survey was
available in both Dutch and English at the choice of the respondent.
Moreover, the measures were pre-tested on a small scale and examined
with respect to construct reliability before entering the final version of
the questionnaire.

3.3. Data analysis and methodological issues

Quality of our final dataset containing 136 records is assessed by
checking for monotone responses, reversed items, outliers, missing
values, and normality of data distribution. Since our sample size is
relatively small and contains non-normally distributed data, partial least
squares structural equation modelling (PLS-SEM) is a more adequate
approach than covariance based SEM. Moreover, PLS-SEM is to be
preferred over CB-SEM when the main goal is to identify key drivers
(Hair et al., 2017). In our study we are looking for key drivers to assess
buyers’ corporate sustainability. Therefore, to analyse the data and to test
our hypotheses we used PLS-SEM, running the SmartPLS 3 software
(Ringle et al., 2015).

The survey was made available in both English and Dutch language,
as international companies in Dutch industry in some cases have em-
ployees who are not familiar with Dutch language (e.g. long-term ex-
pats). Specifically regarding the Dutch version of the survey, construct
validity is ensured by performing back and forward translations which
have been checked by three researchers (e.g. in accordance with Brislin,
1986; Wong and Poon, 2010). The internal validity of the study is
ensured by the measures (explained in section 3.2), as well as focusing on
companies operating in the manufacturing industry. International
research tends to focus on manufacturing industry because this industry
is viewed as more polluting and often has presence in emerging coun-
tries. This paper adopts this view and collects data from professional
purchasers based working manufacturing industry (Khan et al., 2018;
Rajeev et al., 2017; Schaltegger and Burritt, 2014). Within this segment
of companies, no specific manufacturing industries are selected, because
research on sustainability is relevant for all types of industries (Pagell and
Wu, 2009), thus supporting external validity of our research.

4. Results

After the preliminary screening and cleaning our data analysis as
outlined in section 3.3 we follow the two-step procedure as described by
e.g. Sarstedt et al. (2017), starting with the evaluation of the
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measurement models, followed by an assessment of the structural model.

4.1. Examining the results of the measurement models

As an indicator for internal consistency reliability of our reflective
measurement models we use composite reliability (CR). As indicated in
Appendix A, CR values range from 0.805 to 0.938 and all exceed the
threshold value of 0.70 as recommended by Hair et al. (2017) and Sar-
stedt et al. (2017). This study, therefore, concludes the scales are reliable.
Convergent validity of our constructs has been ascertained since the
average variance extracted (AVE) exceeds the threshold value of 0.50
(Hair et al., 2017). Convergent validity is further supported by investi-
gating the significance of the standardized loadings (Hair et al., 2017).
Appendix A includes the item loadings and their significances, confirm-
ing convergent validity.

When assessing discriminant validity the Fornell Larcker Criterion is a
frequently used and widely accepted measure (Fornell and Larcker,
1981). According to the Fornell Larcker Criterion the square root of each
construct's AVE (as listed on the diagonal in Table 3) must be larger than
the correlations between the latent variables in the corresponding rows
and columns (as shown in the lower left part of Table 3). Our evaluation
of the Fornell Larcker Criterion suggests acceptable levels of discriminant
validity. A more recent and more reliable alternative for assessing
discriminant validity is the Heterotrait-Monotrait (HTMT) ratio (Hens-
eler et al., 2015). The HTMT criterion suggests that all HTMT values
should be below the threshold value of 0.85 in order to reach a sufficient
level of discriminant validity (Hair et al., 2017). The HTMT values for our
study are shown in the upper right part of Table 3, supporting an
adequate level of discriminant validity.

4.2. Examining the results of the structural model

Next we examine the results of our structural model. The structural
path coefficients of the hypothesized relationships as well as their t-
values and levels of significance are shown in Table 4. The R2 coefficients
of the constructs in our structural model range from 0.020 (for Quality of
traceability data) to 0.149 (for Economic performance) and are consid-
ered weak. Based on the t-values and significance levels hypotheses H1a,
H1b, H1c and H4a are supported.

The results of our structural model analysis, as presented in Table 1,
are reproduced in Fig. 2 and complemented with the R2-values.

5. Discussion

Traceability systems are seen as important drivers to improve (envi-
ronmental) sustainability (Germani et al., 2015). As with other corporate
environmental systems, traceability systems heavily rely on input data
from suppliers, hence the importance of buyer-supplier relationships to
obtain reliable traceability data. The literature has shown the benefits of
traceability data exchange in fields as customer satisfaction and tracing
possibilities in case of quality issues. The effect on corporate sustain-
ability, however, remains relatively unexplored (Bosona and Gebre-
senbet, 2013; Morgan et al., 2018). Several studies have indicated the
possible effects of other types of information shared on improved sus-
tainability (Khan et al., 2018; Mangla et al., 2018). It was therefore
proposed that suppliers' sharing traceability data would positively affect
the buyers' corporate sustainability, more specifically the environmental,
social and economic dimensions. The results of our study show a sig-
nificant relationship between sharing of traceability data and sustain-
ability performance. This finding is in line with earlier studies that found
that information sharing could positively contribute to sustainability
performance in supply chain context (e.g. Khan et al., 2018), and
furthermore complements the current body of knowledge by specifying
and measuring the type of information shared, focusing on the exchange
of traceability data. Furthermore, in line with a number of authors who
have stated the necessity for studies on sustainability that include all



Table 3
Discriminant validity of latent variables.

1 2 3 4 5 6 7

1. Quality of traceability data 0.868 0.245 0.282 0.230 0.230 0.064 0.149
2. Sharing of traceability data 0.229 0.835 0.463 0.392 0.391 0.212 0.399
3. Economic performance 0.234 0.352 0.714 0.444 0.645 0.282 0.308
4. Environmental performance 0.219 0.340 0.378 0.759 0.759 0.270 0.242
5. Social performance 0.223 0.342 0.518 0.650 0.869 0.328 0.418
6. Use of coercive power 0.020 0.193 0.187 0.254 0.263 0.837 0.579
7. Use of reward power 0.134 0.326 0.223 0.205 0.345 0.415 0.816

Note: Numbers shown in italics denote the square root of the AVE; below the diagonal the correlations between the latent variables; above the diagonal the HTMT values
in bold.

Table 4
Structural path coefficients and hypothesis testing.

Hypothesis Path Beta t-
value

Significance Supported

H1a Sharing of
traceability data
-> Economic
performance

0.315 3.920 *** Yes

H1b Sharing of
traceability data
-> Environmental
performance

0.306 4.161 *** Yes

H1c Sharing of
traceability data
-> Social
performance

0.307 3.877 *** Yes

H2a Quality of
traceability data
-> Economic
performance

0.162 1.459 n.s. No

H2b Quality of
traceability data
-> Environmental
performance

0.149 1.195 n.s. No

H2c Quality of
traceability data
-> Social
performance

0.153 1.283 n.s. No

H3a Use of coercive
power -> Sharing
of traceability data

0.070 0.634 n.s. No

H3b Use of coercive
power ->Quality
of traceability data

�0.043 0.398 n.s. No

H4a Use of reward
power -> Sharing
of traceability data

0.297 3.017 ** Yes

H4b Use of reward
power ->Quality
of traceability data

0.152 1.345 n.s. No

Note:***p < 0.001, **p < 0.01, *p < 0.05, n.s. ¼ non-significant.
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three dimensions (Beske and Seuring, 2014; Rajeev et al., 2017; Seuring
and Müller, 2008; Waller et al., 2015; Wu and Pagell, 2011), we have
included the environmental, social and economic dimensions of corpo-
rate sustainability. Our results show that sharing of traceability data
positively affects all three dimensions of corporate sustainability. Zhou
and Benton (2007) found that information quality had a positive effect on
company performance. Information quality has also been identified as a
barrier in traceability systems, which are supposed to improve sustain-
ability in the food industry (Bosona and Gebresenbet, 2013). As such, our
study proposed the hypotheses that the quality of the information shared
would show a positive link with corporate sustainability performance.
However, the results show no significant relationship between the two,
for all three dimensions of sustainability. This outcome contradicts ex-
pectations and is not in line with earlier research from Li and Lin (2006),
who found that information quality led to better company efficiency and
responsive performance. A study from Gorla et al. (2010) shows that
7

quality of provided information largely depends on the quality of the IT
system used. In addition, the type of information shared can determine
the quality, as more formal and frequently provided information is often
automatically generated through IT systems, where more informal and
non-routine information requires more manually performed actions
(Myrelid and Jonnson, 2019). Interpreting the outcome of these studies
(Gorla et al., 2010; Myrelid and Jonnson, 2019), routine information
provided through IT systems seems to have higher quality in general. Our
study includes both routine (e.g. operational information as batch in-
formation) and non-routine information (e.g. strategic information).
Other studies, such as that of Li and Lin (2006), included more routine
information. One possible explanation for our study's unexpected find-
ings could be that the quality of the various levels of traceability infor-
mation should be measured separately, which was not done in our
research approach. Another explanation for the non-significant results
might be that we used rather broad, global measures for the buying firm's
actions with all suppliers, instead of in a specific supplier relationship.
Results might thus differ, depending on the type of buyer-supplier rela-
tionship, which could be further investigated following the purchasing
portfolio approach (e.g. Cani€els and Gelderman, 2007).

As supply chains nowadays are complex and involve many actors,
companies are becoming more dependent on (external) stakeholders.
Companies should understand relational aspects that enhance or
constrain suppliers to disclose traceability data (Morgan et al., 2018).
Trust is known to enable information sharing by suppliers in general, but
little is known of the effect of power use in the buyer–supplier relation-
ship and previous studies have yielded inconsistent results (Gualandris
and Kalchschmidt, 2016; Kumar and Rahman, 2016; Wong, 2013). One
of the objectives of our study was therefore to measure whether the
actual use of coercive and reward power would encourage suppliers to
share (qualitative) traceability data. The results show that, as expected,
there is a positive relationship between the use of reward power and the
extent of traceability information disclosure. The expected negative ef-
fect of coercive power, on the other hand was insignificant in our results.
This result confirms the findings of Gelderman et al. (2020), who also did
not find a negative effect, but it is contrary to the findings of Chen et al.
(2016), who did find a significant negative relationship by also
measuring the actual use of power. The reason for the differences in
outcome could be that Chen et al. (2016) measured only one coercive
aspect, namely the withdrawal and moving of orders them to another
supplier; by contrast, our study considers more aspects of coercive power.
The aim of our hypotheses regarding the use of coercive power was to
clear mixed findings in the body of knowledge, yet unfortunately, this
goal was not fully achieved. It was expected that the actual use or the
threat of using power would prompt different outcomes, which was not
the case, based on the results of our research. The results do, however,
contribute to the existing literature by confirming that reward and co-
ercive power show different outcomes and should be viewed as separate
variables, as they cause different effects (Chaex et al., 2017; Nyaga et al.,
2013; Pulles et al., 2014).

The quality of shared traceability data can be considered a necessary,
but not a sufficient condition for an impact on sustainability perfor-
mance. In other words, the sharing and quality of traceability data can



Fig. 2. Results of the structural model analysis.
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only contribute to a company's own sustainability performance if the data
can and will be used to restructure the supply chain or to put in place
mitigating practices (e.g. with the aim to improve environmental per-
formance). Limited research is available on sustainability effects of in-
formation quality, although information quality is identified as a barrier
in traceability systems (Bosona and Gebresenbet, 2013). Information
quality refers to the reliability and completeness of that information and
indicates whether the shared information is accurate and in time. Hence,
information quality is an important indicator of the actual usefulness of
the shared information, and studies report positive relationships with
efficiency, responsiveness, and performance (Li et al., 2014; Marshall,
2015; Najjar et al., 2018). Regarding the effect of both forms of power use
on the quality of the traceability data, no significant relationship was
found, although it was expected that coercive power would reduce the
quality, whereas reward power would improve the quality of the data.
Relationship aspects and supplier collaboration in dyadic relationships
have been shown to improve information quality, but power may not be
importance determining factor for data quality (Myrelid and Jonnson,
2019). Additionally, as mentioned before, data quality in this study is
measured on all three levels of traceability information, which vary from
operational to strategic information. Following our results indicating no
significant relationship, it might be that these three levels should be
viewed separately when measuring traceability data quality.

6. Conclusion and recommendations

Although sustainability research is becoming more important due to
globalization, industrial growth and increasing consumer awareness of
the negative environmental effects of business, we still know little of the
dynamics and influencing factors of corporate sustainability. Traceability
systems, as other environmental systems, are used to assess environ-
mental sustainability performance in corporate, as well as supply chain
context. Previous research on sustainability has tended to focus on only
one dimension of sustainability (economic, ecological, or social ele-
ments). The results of our study show, as expected, a positive relationship
between sharing of traceability information and performance on all three
dimensions of corporate sustainability (economic, environmental, and
social). Surprisingly, the quality of that traceability does not correlate
significantly to these three dimensions. The use of reward or coercive
power is also unrelated to the quality of traceability data, indicating that
data quality has other antecedents and effects than expected in this study.
Despite that coercive power is often associated with negative effects, no
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empirical evidence was found for this in this research. However, reward
power did show a significant relationship with the extent of traceability
data shared, so this form of power could be a tool to encourage suppliers
to share traceability data.

This study has several limitations. First, it focussed on the sustain-
ability of the focal (buyers') company, despite the acknowledgement that
there is a lack of research available measuring the entire chain (Mon-
tabon et al., 2016). Measurement of sustainability throughout an entire
supply chain remains scarce because of its complexity, but is needed to
extend the knowledge of the effects of traceability in the complete chain
(Pagell and Shevchenko, 2014). Future research could study the effect of
sharing traceability information on supply chain sustainability as a
whole. Alternatively, research should be conducted at a deeper level,
beyond tier 1 suppliers, including traceability data exchange with cus-
tomers (Quarshie et al., 2016; Wong, 2013). Companies all over the
world struggle with the impact of the COVID-19 crisis on their supply
chains, causing simultaneous disruptions in supply and demand (Ivanov,
2020; Sengupta and Bose, 2020). 94% of the Fortune 1000 companies
reported supply chain disruptions, driven by the COVID-19 pandemic
(Fortune, 2020). The strategy of global single sourcing in China has
resulted in high levels of dependency and a call for more resilient supply
chains (e.g. Ivanov and Dolgui, 2020). Scenario planning, as a research
methodology, could be used to identify critical drivers and uncertainties,
as well as their potential impacts. In relation to the COVID-19 pandemic,
research could focus on supply chain mapping, identifying scarce in-
gredients, revealing hidden dependencies, and fast tracking supplier
evaluation (Knight et al., 2020). Another limitation of this study is the
possibility of socially desirable answers for economic, social, and envi-
ronmental performance. Although anonymity for respondents was
guaranteed, the perception of respondents on the company performance
might turn out to be more positive than other stakeholders’ perceptions
would be (Pagell and Shevchenko, 2014). A possible solution to over-
come this problemwould be to study actual company data in a case study
to measure the increase (or decrease) of the performance on all three
dimensions. Another suggestion would be to include multiple stake-
holders in the research so that various views could be observed. Future
studies could also include non-financial data, to ensure that the triple
bottom line is followed as originally intended, without emphasizing too
much the financial and accounting aspects.

As this study followed a cross-sectional design, it is not possible to
demonstrate causality. Longitudinal research could address this issue.
Furthermore, this study has considered two main sources of power use. It
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would be interesting to see the effect of other power sources when it
comes to requesting traceability data from major suppliers. Regarding
data quality, none of the hypotheses were supported. This lack of support
indicates that varying antecedents and effects are related to data quality,
which could be examined through qualitative research. As recent liter-
ature shows that various types of information sharing can also trigger
different results in information quality, this is something to be further
investigated in the future (Myrelid and Jonnson, 2019).

The results of this study also have relevance for practitioners. Buying
firms should acknowledge the positive effects of sharing traceability data
by suppliers. The corporate sustainability, on all three dimensions (eco-
nomic, environmental, social) benefits significantly from suppliers,
sharing traceability information. Buyers may be tempted to use both
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coercive and reward power to stimulate information sharing in their
supply chain. However, our study indicates that buyers should refrain
from coercive strategies, emphasizing their reward powers toward sup-
pliers. Top management should acknowledge the critical importance of
suppliers’ traceability data when it comes to strengthening the sustain-
ability performance of their companies.
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Appendix A. Variables, items, loadings, reliability and validity
Latent variable Item Loading CR AVE
Use of Coercive power
 CoercP1
 0.910***
 0.874
 0.700

CoercP2
 0.876***

CoercP3
 0.710**
Use of Reward power
 RewardP1
 0.842***
 0.856
 0.665

RewardP2
 0.766***

RewardP3
 0.837***
Sharing of traceability data
 SharingD1
 0.789***
 0.873
 0.697

SharingD2
 0.874***

SharingD3
 0.840***
Quality of traceability data
 QualityD1
 0.824***
 0.938
 0.753

QualityD2
 0.869***

QualityD3
 0.876***

QualityD4
 0.921***

QualityD5
 0.847***
Economic Performance
 Ecperf1
 0.818***
 0.805
 0.510

Ecperf2
 0.730***

Ecperf3
 0.652***

Ecperf4
 0.643***
Environmental Performance
 Envperf1
 0.750***
 0.915
 0.576

Envperf2
 0.733***

Envperf3
 0.778***

Envperf4
 0.749***

Enverpf5
 0.873***

Envperf6
 0.776***

Envperf7
 0.738***

Envperf8
 0.657***
Social Performance
 Socperf1
 0.844***
 0.902
 0.755

Socperf2
 0.901***

Socperf3
 0.861***
Note:***p � 0.001; **p � 0.01; *p � 0.05 CR ¼ Composite Reliability; AVE ¼ Average Variance Extracted.
Luo et al., 2018.
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