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Background: There has been considerable effort amongst commercially-oriented services
firms towards achieving sustainable supplier selection. However, little is known about the
specific sustainability factors employed by healthcare supply chain managers when selecting
medical materials vendors in developing economies, and the impact that such selection
approaches has on the buying firm’s performance.

Objective: This study examines the sustainability factors mostly considered by Nigerian
healthcare supply chain managers in their supplier selection processes. It further assesses the
supply chain performance impact of the identified sustainable supplier selection factors.

Methodology: The study adopted a quantitative survey approach to randomly collect and
analyse primary data from a large sample of 116 logistics and supply chain executives in 58
healthcare organisations in Nigeria. The descriptive scores (mean and standard deviation)
were summarised and used to estimate the relationship among variables.

Results: Overall, the results suggest that economic sustainability towers above other
sustainability factors for the selection of healthcare suppliers in the context of this study. In
addition, economically sustainable supplier selection correlates strongly and positively with
supply chain performance, while social sustainability supplier selection had moderate
correlation with performance.

Conclusion: Based on these findings, it is our conclusion that most healthcare supply chain
managers in Nigeria attaches importance to economic sustainability factors in their supplier
selection process than environmental and social sustainability factors.

Keywords: sustainability; supplier selection; procurement; triple-bottom-line; sustainable
supply chain management.

Introduction

Organisations are constantly required by the relevant stakeholders to implement sustainability
initiatives in their supply chain management processes including supplier selection. Sustainable
supplier selection entails the integration of both socio-economic and environmental factors into
the processes of selecting a supplier (David, Alexander & Chee 2017). It may also be viewed as the
practice by which suppliers are purposefully selected on the basis of their social, economic and
environmental background to function as part of the firm’s supply chain (Sarkis & Dhavale 2015).
The idea of selecting suppliers on their social, economic and environmental antecedents arise
from the need to achieve sustainable development, which is defined by the Brundtland
Commission as meeting today’s developmental needs in a way that do notimpede the achievement
of future generation needs (Mensah & Casadevall 2019). In addition, as firms aim towards leanness
and competitive advantage, their supply chains become more and more vulnerable to disruption
that sometime exposes the last-mile customer to adverse social, economic and environmental
hazards (Gonzalez, Quesada & Mora-Monge 2004; NZBCSD 2003).

To guard against the customer vulnerability, firms are expected to plan and organise their internal
resources and processes in such a manner that integrate sustainability requirements into their
supply chain management functions including supplier selection. Granted that suppliers are not
integral members of a firm’s internal supply chain system, their activities are, however, capable of
enhancing an organisation’s cost saving, and the realization of social and environmental goals.
Moreover, as firms deepen their supplier selection processes, they gain meaningfully beyond
economic incentives (Stefan & Martin 2008). Consequently, it is vital that managers begin to
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develop capabilities to successfully select suppliers who
would enhance the achievement of as much economic, social
and environmental advantages as possible (Muhammad,
Saeed & Wolfgang 2019).

In manufacturing and many retail sectors of advanced
economies, evidence abound where suppliers are selected by
sustainability standards (Ghadimi & Heavey 2014; Mani,
Agrawal & Sharma 2015; Maria, Hana & Helena 2019;
Ogunlela & Lekhanya 2016), and how their supply chains
performance are impacted in the process (Ghadimi &
Heavey’s 2014; Sarkis & Dhavale 2015). However, little is
known about the specific sustainability factors considered by
healthcare organisations in developing nations when selecting
suppliers of health commodities (materials, equipment and
products). Quantitative studies of the specific factors and
supply chain performance (SCP) outcomes of selecting a
sustainable healthcare supplier in less industrialised
economies are still rare.

The objective of this study was to address the above gap in
two main ways. Firstly, by identifying the specific factors
which are considered as important by healthcare supply
chain managers in Nigeria when selecting a sustainable
supplier. Secondly, by examining the specific SCP outcomes
of implementing the sustainable supplier selection. Achieving
these objectives empirically would add significantly to the
supply chain sustainability body of knowledge in terms of
developing context-specific factors of sustainable supplier
selection. Besides, the findings would assist to shape policy
direction for the efficient and responsive management of
healthcare supply chains.

Literature review and hypothesis

Sustainable supply chain management has become a
contemporary issue and a significant aspect of management
research. The literature on sustainable supplier selection
often considered as an important element of supply chain
management is also widespread (Duque-Uribe, Sarache &
Gutiérrez 2019). For instance, a study conducted by Bjern
and Hauschild (2013) suggested some broad sustainable
supplier selection issues or criteria used among public sector
health institutions including delivery quality, ease of
congestions, truck-loading capacity, total distance travelled
by oldest truck in the suppliers’ fleet, traffic safety procedures,
eco-driving capabilities, dependable delivery, and credible
financial strength and liquid position.

Similarly, Maria et al. (2019) conducted 10 semi-structured
interviews on Swedish third-party logisticians and
transporters with the view to ascertain sustainability issues
associated with hospital supplier selection. Their findings
include amount of energy consumption from renewable
sources, fuel economy, percentage of suppliers using
environmental criteria for collaborating with buyers, type of
delivery truck and number of aged vehicles in delivery fleet,
average fleet CO, emission and number of trucks with
pollution-abatement technology.
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The works of Kannan, Govindan and Rajendran (2015), and
Hutchins and Sutherland (2008) explored the social
sustainability issues in supplier selection. Their studies
suggest that some social sustainability issues confronting
buyers and service providers when selecting suppliers/
Third Party Logistics (3PL) include the extent and perception
of staff training by the company, respect to employee rights,
priority accorded to worker’s safety, health and welfare,
respect to stakeholder rights, respect to local community,
laws and policies, investment in community welfare, and the
willingness to share and disclose information.

In another study involving 245 general hospitals and primary
health centres in Italy, Gonzalez et al. (2004) found that 85% of
the surveyed hospitals and health centres attaches more
significance to the consistency of service delivery in the form of
quality and on-time delivery compared to those who select
suppliers on the basis of social factors. Similarly, Duque-Uribe
et al. (2019) systematically reviewed the sustainable supply
chain management literature and developed a framework for
identifying the sustainable supplier selection practices capable
of enhancing sustainable performance in hospitals. The
proposed framework was composed of nine sustainability
practices including strategic supplier management, ethical
purchasing, warehousing costs, inventory quality, transportation
and distribution environmental hazards, information and
technology security, energy saving, water pollution, and
hospital waste disposal.

Lambbert, Adams and Margaret (2006) employed mail survey
to examine the specific criteria employed by 299 American
hospitals purchasing managers in selecting coagulation
reagent suppliers. They reported that product quality metrics
(reliability and stability), customer support services, technical
service responsiveness, employee safety, salesforce honesty,
environmental consciousness in packaging, and reagent
waste disposal were the key components of hospital supplier
selection.

Ghadimi and Heavey (2014) utilised the efficient Fuzzy
Inference System (FIS) to evaluate the sustainability of
suppliers specifically operating in medical device industry.
Their study concluded that medical device manufacturer can
move towards sustainable manufacturing by incorporating
certain sustainability criteria into procurement and supplies
activities. Amongst the sustainability criteria for medical
device supplier selection included economic sustainability
criteria- (quality, service delivery, costs minimisation and
technical capability); social sustainability included health
and safety, and supplier’s employment practices, while
environmental sustainability included green image, pollution
control, and green competences in packaging.

The concept of SCP is widespread in the literature. It implies
the outcome of adopting or implementing supply chain
management practices and procedures in the business
processes. The outcome may be a financial indicator such as
cost reduction, profitability or non-financial (operational)
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indicators such as process speed, product quality,
dependability, flexibility, extent of learning. However,
following Balance Scorecard Model and the Supply Chain
Operations Reference (SCOR) model, there is increasing
propensity for the adoption of a combination of both
performance measurement metrics in supply chain
management operations (Bigliardi & Bottani 2014;
Gunasekaran, Patel & Tirtioglu 2001).

Measuring the performance impact of supply chain processes
such as supplier selection has been a key factor in many
sustainable supply chain management studies, nevertheless
with mixed findings. For instance, Horvathova (2010)
reported some inconsistencies in the relationship between
environmental practices and financial performance of
healthcare supply chain. Similarly, Fujii, Iwata and Kaneko
(2013) observed that improved environmental practices are
positively related to enhanced financial performance. Golicic
and Smith (2013) carried out a review of sustainable supply
chain management and found that 24 out of 45 empirical
studies reported positive relationship between the
environmentally sustainable supply chain practices and a
firm’s performance, while the remaining 21 studies showed a
negative relationship.

Conversely, some researchers found a positive impact of
sustainable supply chain practice on performance. For
instance, Ehrgott et al. (2011) reported a positive effect of
sustainable supplier selection on the performance of
emerging economies’ supply chain in terms of improving the
buying organisation’ staff health and safety, less safety
incidences and enhancing thelevel of learning and innovation.
Carter and Easton (2011) found a positive influence on SCP in
terms of less material wastes, less transport costs, and high
recycling rates. Wu, Chuang and Hsu (2014) reported that
improved learning capacity, enhanced information sharing,
increased level of supply chain innovation, and successful
collaboration and partnership are linked to the sustainable
selection of suppliers.

Despite the conflicting outcomes, and the dearth of healthcare
specific investigation of performance effect of sustainable
supplier selection, performance measurement of sustainable
supplier should be particularly important in the context of
healthcare where sustainability is considered a key success
factor. This study therefore contributes to knowledge by
linking supplier sustainability to the performance of
healthcare supply chain in terms of improved corporate
reputation and enhanced capacity to learn and innovate.
Consequently, the impact of specific sustainable supplier
selection practice on SCP in healthcare service is measured in
this study.

In line with the specific goals of this study, the following
hypotheses were tested in this research:

H1: Environmental sustainability is an important factor in
healthcare supplier selection process
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H2: Social sustainability is an important factor in healthcare
supplier selection process

H3: Economic sustainability is an important factor in healthcare
supplier selection process

H4: A combination of environment, social and economic
sustainable supplier selection factors are positively related to
healthcare SCP.

Methodology
Sample selection and data collection

A random sample of 420 top and middle level supply chain
managers in 58 healthcare-related organisations in Nigeria
made up this study. They were drawn from registered public
and private healthcare sector organisations. The database of
Corporate Affairs Commission and the Federal Ministry of
Health provided the framework in which samples were
drawn. For the purpose of inclusion, the targeted
organisations had to have an established purchasing or
procurement unit/department, substantially purchase from
local contractors, employ at least 10 purchasing personnel,
and the Head of procurement/purchasing unit must be a
certified supply chain management or procurement/
purchasing professional. Professional certification for the
unit head was included as a measure of ensuring that
someone knowledgeable in sustainable supply chain
management is responsible for the administration of the
research instrument.

A survey approach was employed in this study, and copies of
close-ended items questionnaire were personally addressed
to the heads of the companies’ procurement department/
units. Although the respondents were mainly from the
purchasing department of selected companies, some were
also drawn from the production planning and quality control
units of pharmaceutical production firms in particular. This
path was taken because the sets of respondents, by their
nature of job responsibilities, were acquainted with
sustainability requirements and strategies.

Data were collected through mailed questionnaires. The
personal administration of questionnaires on respondents
was not possible because of the restriction posed by the
COVID-19 pandemic. Consent for participation in
the survey was sought from the respondents before mailing
the questionnaire. Phone call reminders were made to the
heads of the wunits every 2 weeks after mailing
the questionnaire. This procedure was in line with the
suggestions from Dilman (2000) in designing and
administering survey instruments. Data collection which
started by March was then completed by July 2020. A total
of 116 copies of usable questionnaires were received from
the sample representing an effective response rate of 28%.
Following the suggestion of Hair et al. (2006) of a minimum
sample size of 100-150 respondents, and a minimum 20%
response rate for supply chain management study Pagell
et al. (2004), it can be concluded that the respondent sample



http://www.jtscm.co.za

TABLE 1: Summary of responses.
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TABLE 2: Reasons for selecting sustainable healthcare supplier (N = 116).

Organisation type Sample size Number of Rate of Sustainable supplier attributes Cronbach % Mean SD  Rank
respondents response (%) coefficient
Medical centres 154 43 27.9 Environmental sustainability 0.79
Teaching hospitals 33 9 27.3 Pollution control - 43.8 2.82 074 11
Pharmaceuticals 120 32 26.7 Waste and hazardous materials - 51.3 2.90 0.76 10
Humanitarian 48 10 208 I
organisations Competencies for green packaging = 71.0 3.85 0.73 5
Healthcare regulators 12 3 25.0 ISO 14001 certification - 68.0 Bi50 0.78 8
Medical diagnostics 53 19 35.8 Public disclosure of environmental - 42.5 2.75 0.76 12
Total 420 116 28.0 (Average) e
Social sustainability 0.82
Workers health & safety - 51.2 3.93 0.85 4
size is adequate for this study. Table 1 summarises the Work and business ethics N 50.8 384 08 6
response characteristics. Human right - 45.5 314 134 9
Employee education - 40.1 2.70 124 13
Non-response bias was verified through comparison of the Social responsibility - 373 128 262 14
early retrieved questionnaire and those returned at a later Ecielnieetstaliability 08
date. Ten items each were randomly selected from the two On time service delivery : 733 445143 2
Health product qualit - 84.2 4.32 1.31 3
sets of surveys and a sample t-test was conducted. The results P auatty
. R . .o Flexibility - 77.8 3.76 0.66 7
revealed no significant differences existing among the 10
Contract cost = 72.1 4.92 1.26 1

items subjected to test (p = 0.321). This suggests that the
problem of non-response bias does not influence the
robustness of the findings.

Variables and measurement

The questionnaire was designed to capture the constructs
and measure the variables of this study. It measured what
healthcare supply chain managers considered as sustainable
when selecting suppliers, and how these sustainability
factors enhances their performance outcomes. Following
the triple bottom line sustainable supply chain literature
(Okwu & Tartibu 2020; Sarkis, Zhu & Lai 2011), a three-
dimensional construct was used to measure sustainable
supplier selection, namely economic sustainability, social
sustainability, and environmental sustainability factors. A
total of 14 items for these three dimensions were taken
from extant literature with already established validity and
reliability (Maria et al. 2019; Sarkis et al. 2011; Xiongyong
& Zhiduan 2018). Following Matthias et al. (2011),
and Xiongyong and Zhiduan (2018), SCP was measured
by two indicators — learning innovation and corporate
reputation.

The age and size of the firms was used as moderators of the
relationship between supplier selection factors and SCP.
Firm size and age has been used substantially to estimate
the effect of moderators on statistical relationships in
supply chain management and sustainability studies (Su-
Yol 2008; Zhu, Sarkis & Geng 2005). To measure firm size,
the total number of employees was used as the proxy,
while the number of years in healthcare business operation
was used as proxy for age. The instrument (Appendix 1)
consisted of 23 closed-ended items measured along the
5-point Likert scale where strongly agree = 5 and strongly
disagree = 1.

Instrument validation

Content validity for the questionnaire items was supported
through the selection of items from extensive literature

http://www.jtscm.co.za . Open Access

Note: Rank the following sustainability attributes to reflect your reasons for choosing a
health commodity supplier.

review. The pre-study discussion with contact persons
(Heads of purchasing units) also helped in validating the
design content of the instrument. Reliability of the survey
instrument was estimated using Cronbach’s alpha coefficient.
The results are shown in Table 2. As can be observed, all the
reliability  coefficients exceeded the acceptable 0.70
benchmark (Nunnally 1978), thereby suggesting that the
items capture the essence of the study.

Results and discussion
Sustainable supplier selection factors

Descriptive results in Table 2 summarise the findings
regarding the factors considered by healthcare supply chain
executives when selecting a sustainable material supplier.
The respondents were asked to rate each item under a 5-point
Liker-type scale to indicate their agreement on how important
each sustainability sub-component is to their supplier
selection decision. The mean score of > 3.00, derived by
dividing the sum of the scale by 5, was used as an index for
describing the responses and making decision. Thus, a
sustainability construct with a mean score less than 3.0 is
taken as disagreement, while a score from 3.0 and above
signifies agreement. Data analysis was carried out through
the Statistical Package for the Social Sciences (SPSS)
technology, Version 22.

Nine supplier sustainability attributes were highly rated
(positive agreement) by the respondents. In the order of
ratings, Results in Table 2 depicts the following: Contract
cost (Mean = 4.92, SD = 1.26), on-time service delivery (Mean
= 4.45, SD = 1.43), consistent product quality (Mean = 4.32,
SD = 1.31), health and safety of employees (Mean = 3.93, SD
= 0.85), competencies for green packaging (Mean = 3.85, SD =
0.73), work and business ethics (Mean = 3.84, SD = 0.87), and
flexible delivery system (Mean = 3.76, SD = 0.66), ISO 14001
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certification (Mean = 3.59, SD = 0.78), and human right
emphasis (Mean = 3.14, SD = 1.34).

As revealed, economically sustainable factors were the
dominant reasons for considering a supplier. In fact, three of
the four dimensions of economic sustainability, namely
contract (purchase) cost, delivery timeliness, and quality of
product delivered occupied the top three ranking
of healthcare supplier selection criteria. This may suggest
that healthcare supply chain managers in the studied
area attached more importance to these sustainability
attributes than others for the purpose of selecting a supplier.
In terms of social sustainability factors for selecting
suppliers, two factors, namely ‘health and safety of
workers” and ‘work and business ethics’ were the
major considerations. Similarly, in terms of environmental
sustainability factors, ‘ISO 14001
‘Competencies for green packaging’ were the highly-rated
supplier attributes.

certification” and

It appears that many of the environmental sustainability
factors were not given much attention by healthcare supply
chain managers in this context. For instance, three of the five
environmental sustainability factors (pollution control,
waste and hazardous materials management, public
disclosure of environmental records) occupied the bottom
echelon of the ranking. However, the need to develop
competencies for green packaging and obtaining ISO 14001
certification was a major consideration for selecting a
medical product supplier.

Relationship between sustainable supplier
selection and supply chain performance

The results of bivariate correlation analysis is presented in
Table 3. It shows the relationship among study variables.
Specifically, a statistically significant but moderate correlation
exists between socially sustainable supplier selection
(r=10.46, p < 0.01), and SCP. In the same vein, economically
sustainable supplier selection correlates strongly and
positively with SCP (r = 0.66, p < 0.01). This may suggest that
an increase in economic and socially related sustainability
supplier selection variables would yield similar increase in
SCP measures in terms of organisational learning and
innovation, and corporate reputation. Firm size also shows
significant but moderate association with SCP (r = 0.15,
p < 0.01). However, an insignificant and negligible
relationship was found between environmentally sustainable
supplier selection and SCP (r = -0.08, p > 0.01).

TABLE 3: Pearson correlation matrix (N = 116).
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Discussion and implications

Considerations for the selection of sustainable healthcare
material supplier in a Nigerian context have been studied. The
findings reveal that the economic sustainability consideration
ranks the highest among the factors. In terms of environmental
sustainability, the factors most considered by healthcare
supply chain professionals included the need to develop
competencies for green packaging and obtaining ISO 14001
certification was a major consideration. Public disclosure of
environmental records, waste and hazardous materials
management, and pollution control requirement were ranked
the bottom lowest for selecting suppliers. Contrary to the
expectation and findings from previous studies (Bjorn &
Hauschild 2013; Maria et al. 2019), healthcare respondents
seem to be saying that environmental issues like pollution
control, waste and hazardous materials management, and
public disclosure of environmentally friendly records were not
important factors for selecting the suppliers. However, the
suppliers’ competence in environmentally friendly packaging,
and showing evidence of ISO 14001 environmental
management certification were important factors. Therefore, it
means that healthcare firms who are not incorporating
environmental sustainability factors into their choice of
medical material supplier may be violating legal and regulatory
compliance and therefore exposing their companies to
sanctions, litigations as well as compromising their corporate
reputation. Again, the findings here refute previous research
carried out by Gonzalez et al. (2004), Bjorn and Hauschild
(2013) which relate sustainable supplier selection to eco-
efficiency factors such as pollution control, waste management,
and environmental record disclosure.

It was also proposed in the course of this study that socially
sustainable supplier selection is positively related to
healthcare SCP. The results revealed a positive but
moderately  significant association amongst social
sustainability factors and healthcare SCP. This implies that
health care organisations with highly rated supply chains
view social sustainability as an important factor that merits
consideration for the selection of suppliers of medical
materials and consumables. Another important implication
of this finding is that by paying attention to social factors in
the selection of healthcare suppliers, the performance of
healthcare supply chain could be boosted. For instance, the
buying healthcare firms make significant gains
understanding the ethical standards to uphold, determining
the safety and welfare requirements to incorporate into the
sourcing process, and become aware of the required
humanitarian elements for success in healthcare supply
chain management.

in

Sustainable supplier selection construct Mean SD 1 2 3 4 5 6
il Environmental sustainability 2.67 0.75 1.00

2 Social sustainability 4.26 1.37 0.33%** 1.00

3 Economic sustainability 4.47 1.41 0.25%* 0.32%* 1.00

4 Supply chain performance 4.61 1.32 -0.08 0.46%** 0.66%** 1.00

5 Company sizet 4.14 1.26 0.16%* -0.07 0.04 0.15%* 1.00

6 Age of company 19.08 10.43 0.21%* 0.26%** 0.06 -0.14 0.08 1.00

", Natural logarithm of number of workers employed by sample firms. ***p < 0.01, **p < 0.05.
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Moreover, by attaching importance and addressing social
issues in supplier selection, upstream healthcare managers
tend to record operational efficiency in their performance; a
notion proposed by Bai and Sarkis (2010) and Mani, Agrawal
and Sharma (2014). Accordingly, in the course of selecting
suppliers on the basis of social sustainability, healthcare firms
gain more insights on how to successfully conduct business
with indigenous suppliers, and also learn to innovate their
business strategies. In addition, the focal firm develops
expertise on supplier management, and enhance their
customer reputation level which is consistent with previous
studies that reported positive relationship between social
sustainability supplier selection and corporate performance
(Ghadimi & Heavey 2014; Mani et al. 2015; Matthias et al.
2011). These findings present important insights to healthcare
supply chain managers in other developing nations who may
be interested in using the socially sustainable approach for
supplier selection. Managers in other nations may develop
sustainable supply chain policies for the selection of material
suppliers by making use of the social dimensions analysed in
this study.

A relatively high correlation between economically
sustainable supplier selection and SCP has been established
in this study. The important implication of this finding in
practice is that economic factors such as delivery timeliness,
history of past supplies, financial strength and competitive
quotation are mostly considered by healthcare supply chain
professionals. Again, this finding is in line with the outcome
of Muhammad et al. (2019) which in their study found socio-
economic factors as drivers of sustainability supply chain
implementation, and the work of Su-Yol (2008) which
reported economic factors as one of the drivers for the
participation of small- and medium-sized suppliers in green
supply chain initiatives. The importance placed on economic
sustainability considerations for the selection of healthcare
suppliers in the study area calls for better insight and
additional research to unravel the reasons that might account
for this preference amongst healthcare supply chain
professionals. Further findings confirm previous study (Su-
Yol 2008; Zhu et al. 2005) that firm size can strengthen,
diminish, or otherwise alter the sustainably supplier selection
factors considered by healthcare supply chain organisations.
Thus, performance factors in terms of corporate reputation
and learning innovation can be altered by the size of the firm
and how it affects the company’s view as highly reputable
among industry players, and its view in the market as
championing innovation.

Conclusion and recommendations

This research sought to understand what Nigerian
healthcare supply chain managers considered as important
sustainability factors when selecting suppliers. It was also
part of the objective to find out how the identified
sustainability factors enhance their SCP in terms of
learning and innovation and corporate reputation. This
study makes contributions to the sustainable supply chain
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body of knowledge in at least four main ways. Firstly,
healthcare supply chain managers in Nigeria seems not to
accord much significance to environmental sustainability
in their supplier selection decision. Secondly, economic
sustainability is the paramount consideration amongst
healthcare supply chain professionals for the selection of
medical material suppliers. Thirdly, both the social and
economic sustainability supplier selection factors were
positively and significantly related to SCP in terms of
strengthening the buying firm’s learning and innovation
capability, and enhancing their reputation amongst
suppliers. Lastly, while firm size regulates the relationship
between sustainable supplier selection and healthcare SCP
outcomes, the age of the focal firm- the buyer has no
significant moderating effect on the model.

Going by these findings, it is important that healthcare
managers begin to actively consider suppliers that are
environmentally sustainable in their activities. This is
particularly important now because the former perception of
sustainability as a matter of goodwill with no direct impact
on an organisation’s bottom line has changed over the years.
Now, organisations need to actively incorporate sustainability
principles into their core business strategies. It is therefore
important to comply with not just the social requirements
but the entirety of the triple bottom line of sustainability —
people, planet and profit. This is important to maintain
compliance and reduce regulatory pressure and sanctions,
and enhance reputation and brand management.

Limitations and areas of further
research

Sustainability considerations have been at the front burner of
research in recent years. This research has identified the
specific factors which are considered as important by
healthcare supply chain managers in Nigeria when selecting
a sustainable supplier. However, our study was limited by
the fact that the sample considered the healthcare industry
alone. Future studies can focus on other industries to further
validate the findings. Furthermore, future studies can be
carried out using sample from other developing countries
apart from just one as was the case in this study. In addition,
future study could examine why healthcare supply chain
managers in Nigeria seems to place less importance on
environmental sustainability in their supplier selection
process. Finally, our model and measurements could be
further refined through interviewing supply chain
practitioners rather than relying on questionnaire survey
alone as the major data collection instrument.

Acknowledgements

We acknowledge the Federal Ministry of Health, Procurement
unit for giving us access to some internal records that helped
us in the sampling and data collection. We extend our
gratitude to all the respondents involved in this study for
contributing their time and effort to this research.



http://www.jtscm.co.za

Competing interests

The authors have no competing interest in the study.

Authors’ contributions

J.N. provided the concept, analysis, and draft copy. E.A.A.
designed the methods, validated instrument and conducted
the investigation. I.B. provided the software, resources, and
administered the research project, while N.K. carried out
data curation, review and editing of the article.

Funding information

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

Data availability

All relevant data supporting the findings of this study are
available within the article.

Disclaimer

The views and opinions expressed in this article are those of
the authors and do not necessarily reflect the official policy or
position of any affiliated agency of the authors.

References

Bai, C. & Sarkis, J., 2010, ‘Integrating sustainability into supplier selection with grey
system and rough set methodologies’, International Journal of Production
Economics 124(1), 252-264. https://doi.org/10.1016/j.ijpe.2009.11.023

Bigliardi, B. & Bottani, E., 2014, ‘Supply chain performance measurement: A literature
review and pilot study among Italian manufacturing companies’, International
Journal of Engineering, Science and Technology 6(3), 1-16. https://doi.
org/10.4314/ijest.v6i3.1S

Bjorn, A. & Hauschild, M.Z.,, 2013, ‘Absolute versus relative environmental
sustainability: What can the cradle-to-cradle and eco-efficiency concepts learn
from each other?’, Journal of Industrial Ecology 17(2), 321-332. https://doi.
0rg/10.1111/j.1530-9290.2012.00520.x

Bjgrn, A. & Hauschild, M.Z.,, 2013, ‘Absolute versus relative environmental
sustainability’, Journal of Industrial Ecology 17(2), 189-201.

Carter, C.R. & Easton, P.L., 2011, ‘Sustainable supply chain management: Evolution
and future directions’, International Journal of Physical Distribution & Logistics
Management 41(1), 46—62. https://doi.org/10.1108/09600031111101420

David, B.G., Alexander, T. & Chee, Y.W., 2017, Sustainable logistics and supply chain
management, Kogan Page Limited, New York.

Dilman, D.A., 2000, Mail and internet surveys: The tailored design method, Wiley,
New York, NY.

Duque-Uribe, V., Sarache, W. & Gutiérrez, E., 2019, ‘Sustainable supply chain
management practices and sustainable performance in hospitals: A systematic
review and integrative framework’, Sustainability 11(21), 5949, 1-32. https://doi.
org/10.3390/5u11215949

Ehrgott, M., Reimann, F., Kaufmann, L. & Carter, C., 2011, ‘Social sustainability in
selecting emerging economy suppliers’, Journal of Business Ethics 98(1), 99-119.
https://doi.org/10.1007/s10551-010-0537-7

Fujii, H., Iwata, K. & Kaneko, S., 2013, ‘Corporate environmental and economic
performances of Japanese manufacturing firms: Empirical study for sustainable
development’, Business Strategy and the Environment 22(3), 187-201.

Ghadimi, P. & Heavey, C., 2014, ‘Sustainable supplier selection in medical device
industry: Toward sustainable manufacturing’, Procedia 15, 165—170. https://doi.
org/10.1016/j.procir.2014.06.096

Golicic, S.L. & Smith, C.D., 2013, ‘A meta-analysis of environmentally sustainable
supply chain management practices and firm performance’, Journal of Supply
Chain Management 49(2), 78-95.

Page 7 of 8 . Original Research

http://www.jtscm.co.za . Open Access

Gonzdlez, M.E., Quesada, G. & Mora-Monge, C., 2004, ‘Determining the importance
of the supplier selection process in healthcare: A case study’, International Journal
of Physical Distribution and Logistics Management 34(6), 492-504. https://doi.
org/10.1108/09600030410548550

Gunasekaran, A., Patel, C. & Tirtioglu, E., 2001, ‘Performance measurement and metrics
in a supply chain environment’, International Journal of Operations & Production
Management 21(1/2), 71-87. https://doi.org/10.1108/01443570110358468

Hair, JW., Black, B., Babin, J., Anderson, E. & Tatham, R., 2006, Multivariate data
analysis, Pearson Prentice Hall, Upper Saddle River, NJ.

Horvathova, P.A., 2010, ‘Relationship between environmental responsibility and
financial performance of healthcare supply firm: A literature review’, IOSR Journal
of Business and Management (IOSR-JBM) 13(1), 13-22.

Hutchins, M.J. & Sutherland, J.W., 2008, ‘An exploration of measures of social
sustainability and their application to supply chain decisions’, Journal of Clean
Production 16(3), 1688—1698. https://doi.org/10.1016/j.jclepro.2008.06.001

Kannan, D., Govindan, K. & Rajendran, S., 2015, ‘Fuzzy axiomatic design approach based
green supplier selection: A case study from Singapore healthcare system’, Journal of
Cleaner Production 96, 194-208. https://doi.org/10.1016/].jclepro.2013.12.076

Lambbert, D.M., Adams, R. & Margaret, A.E., 2006, ‘Supplier selection criteria in the
healthcare industry: A comparison of importance and performance’, Journal of
Supply Chain Management33(1),16—22. https://doi.org/10.1111/j.1745-493X.1997.
tb00021.x

Mani, V., Agrawal, R. & Sharma, V., 2014, ‘Supplier selection using social sustainability:
AHP based approach in India’, International Strategic Management Review 2(2),
98-112. https://doi.org/10.1016/j.ism.2014.10.003

Mani, V., Agrawal, R. & Sharma, V., 2015, ‘Social sustainability practices in the supply
chain of Indian manufacturing industries’, International Journal of Automation
and Logistics 1(3), 211-233. https://doi.org/10.1504/1JAL.2015.071721

Maria, P.I., Hana, H. & Helena, F., 2019, ‘Environmentally sustainable logistics
performance management process integration between buyers and 3PLs,
Sustainability 11(3), 1-29. https://doi.org/10.3390/su11113061

Matthias, E., Felix, R., Lutz, K. & Craig, R.C., 2011, ‘Social sustainability in selecting
emerging economy suppliers’, Journal of Business Ethics 98, 99-119. https://doi.
0org/10.1007/s10551-010-0537-7

Mensah, J. & Casadevall, S.R., 2019, ‘Sustainable development: Meaning, history,
principles, pillars, and implications for human action: Literature review’, Cogent
Social Sciences 5(1), 1-22. https://doi.org/10.1080/23311886.2019.1653531

Muhammad, A., Saeed, N. & Wolfgang, K., 2019, ‘Drivers of sustainable supply chain
management: |dentification and classification’, Sustainability 11(1137), 1-23.
https://doi.org/10.3390/su11041137

Nunnally, J.C., 1978, Psychometric theory, McGraw- Hill, New York, NY.

NZBCSD, 2003, Business guide to a sustainable supply chain: A practical guide, viewed
18 July 2020, from www.nzbcsd.org.nz/supplychain.

Ogunlela, G.0. & Lekhanya, L.M., 2016, ‘The use of integrated supply chain
management model for promoting competitiveness in the fast moving consumer
goods (FMCG) manufacturing industry in Nigeria’, Problems and Perspectives in
Management 14(1), 34-41. https://doi.org/10.21511/ppm.14(1-1).2016.03

Okwu, M. & Tartibu, B., 2020, ‘Sustainable supplier selection in the retail industry: A
TOPSIS and ANFIS-based evaluating methodology’, International Journal of
Engineering Business Management 12(2), 1-14. https://doi.org/10.1177/
1847979019899542

Pagell, M., Yang, C., Krumwiede, D. & Sheu, C., 2004, ‘Does the competitive
environment influence the efficacy of investments in environmental management’,
Journal of Supply Chain Management 40(3), 30-39. https://doi.org/10.1111/
j.1745-493X.2004.tb00172.x

Sarkis, J., Zhu, Q. & Lai, K.H., 2011, ‘An organizational theoretic review of green supply
chain management literature’, International Journal of Production Economics
130(1), 1-15.

Sarkis, J. & Dhavale, D.G., 2015, ‘Supplier selection for sustainable operations: A triple-
bottom-line approach using a Bayesian framework’, International Journal of
Production Economics 166(2), 177—-191. https://doi.org/10.1016/].ijpe.2014.11.007

Stefan, S. & Martin, M., 2008, ‘Core issues in sustainable supply chain management: A
Delphi Study’, Business Strategy and the Environment 17(2), 455-466. https://doi.
org/10.1002/bse.607

Su-Yol, L., 2008, ‘Drivers for the participation of small and medium-sized suppliers in
green supply chain initiatives’, Supply Chain Management: An International
Journal 13(3), 185-198. https://doi.org/10.1108/13598540810871235

Wu, L., Chuang, C.H. & Hsu, C.H., 2014, ‘Information sharing and collaborative
behaviors in enabling supply chain performance: A social exchange perspective’,
International Journal of Production Economics 148, 122-132. https://doi.
org/10.1016/j.ijpe.2013.09.016

Xiongyong, Z. & Zhiduan, X., 2018, ‘An integrated sustainable supplier selection
approach based on hybrid information aggregation’, Sustainability 10(2543),
1-49. https://doi.org/10.3390/su10072543

Zhu, Q., Sarkis, J. & Geng, Y., 2005, ‘Green supply chain management in China: Pressures,
practices and performance’, International Journal of Operations and Production
Management 25(5), 449-468. https://doi.org/10.1108/01443570510593148

Appendix starts on the next page -



http://www.jtscm.co.za
https://doi.org/10.1016/j.ijpe.2009.11.023
https://doi.org/10.4314/ijest.v6i3.1S
https://doi.org/10.4314/ijest.v6i3.1S
https://doi.org/10.1111/j.1530-9290.2012.00520.x
https://doi.org/10.1111/j.1530-9290.2012.00520.x
https://doi.org/10.1108/09600031111101420
https://doi.org/10.3390/su11215949
https://doi.org/10.3390/su11215949
https://doi.org/10.1007/s10551-010-0537-7
https://doi.org/10.1016/j.procir.2014.06.096
https://doi.org/10.1016/j.procir.2014.06.096
https://doi.org/10.1108/09600030410548550
https://doi.org/10.1108/09600030410548550
https://doi.org/10.1108/01443570110358468
https://doi.org/10.1016/j.jclepro.2008.06.001
https://doi.org/10.1016/j.jclepro.2013.12.076
https://doi.org/10.1111/j.1745-493X.1997.tb00021.x
https://doi.org/10.1111/j.1745-493X.1997.tb00021.x
https://doi.org/10.1016/j.ism.2014.10.003
https://doi.org/10.1504/IJAL.2015.071721
https://doi.org/10.3390/su11113061
https://doi.org/10.1007/s10551-010-0537-7
https://doi.org/10.1007/s10551-010-0537-7
https://doi.org/10.1080/23311886.2019.1653531
https://doi.org/10.3390/su11041137
http://www.nzbcsd.org.nz/supplychain
https://doi.org/10.21511/ppm.14(1-1).2016.03
https://doi.org/10.1177/1847979019899542
https://doi.org/10.1177/1847979019899542
https://doi.org/10.1111/j.1745-493X.2004.tb00172.x
https://doi.org/10.1111/j.1745-493X.2004.tb00172.x
https://doi.org/10.1016/j.ijpe.2014.11.007
https://doi.org/10.1002/bse.607
https://doi.org/10.1002/bse.607
https://doi.org/10.1108/13598540810871235
https://doi.org/10.1016/j.ijpe.2013.09.016
https://doi.org/10.1016/j.ijpe.2013.09.016
https://doi.org/10.3390/su10072543
https://doi.org/10.1108/01443570510593148

Page 8 of 8 . Original Research

Appendix 1

Sustainable supplier selection questionnaire scale items

The respondents were told: ‘This survey is targeted at registered healthcare organisations/institutions that purchase medical supplies
(equipment, drugs, consumables, etc.) from indigenous contractors. You should complete this questionnaire if you buy directly from
indigenous suppliers’.

Please rank the following sustainability attributes to reflect your reasons for choosing a health commodity supplier. Use the scale: Strongly
agree =5, slightly agree = 4, Neutral = 3, Disagree = 2, strongly Disagree = 1

A.

Environmental Sustainable Supplier Selection

In selecting new indigenous contractors for medical supplies, our company ensures that the supplier:

1.
2.
3.
4.

Has a well-established pollution control procedure and policy

Demonstrates knowledge of proper waste and hazardous materials management

Has capacity and human competencies to invest in environmentally friendly packaging system

Presents evidence of ISO 14001 Environmental Management Certification or registration with Federal Environmental Protection

Agency (FEPA)

5.
B.

Discloses relevant environmental compliant records

Socially Sustainable Supplier Selection

When selecting new indigenous contractors for medical supplies, our company ensures that the supplier:

1.

ue W

C.

Demonstrates evidence of seriousness with health, welfare and safety of its employees

Maintains high ethical standard in their own sourcing processes

Has no discriminatory practices existing in the supplier organisation and that employees’ rights are not impinged on
Demonstrates evidence of training and developing its employees on sustainability requirements

Has considerable involvement in humanitarian and community services (CSR)

Economic Sustainability

When selecting new indigenous contractors for medical supplies, our company ensures that the supplier:

1.

W NP QO U WS

E.

Shows evidence of consistent on time service delivery

Is known for delivering good quality healthcare product

Has high capacity to adjust to changing demands within limited time frame (flexibility)
Has good financial strength

Presents economically competitive quotation/contract cost

Corporate Reputation (CR)

Our company is highly reputable amongst industry players

Our company is well known in the market for championing innovative ideas

Our customers know us to be highly dependable

Learning and Innovation (LI) in management of supply chain relations

Implementing high sustainability standards in supplier selection enables us to:

1.
2.
3.

Learn more about doing business with indigenous suppliers
Innovate strategies and develop expertise to managing our suppliers
Gain more insights that also enhances the growth of the entire company
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