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ABSTRACT

The influx of the Paris Accord on Climate Change and the 2030 Agenda for Sustainable
Development have reiterated the need to reconsider how extractive companies manage
their supply chains and see how well they balance economic value, social equity and envir-
onmental friendliness, especially in the context of an emerging economy. The purpose of
this article is to build a conceptual model that examines the relationship between sustain-
able supply chain management (SSCM) practises and firm performance (FP), as well as the
mediating role of green performance (GP). A quantitative approach and survey design have
been used to garner data from the extractive industry in Ghana. Our hypothesised relation-
ships have been tested using the variance-based structural equation modelling (SEM) and
Smart-PLS software version 3.3.1. The results have shown that SSCM practises such as green
purchasing, reverse logistics, internal environment management and environmental corpor-
ation positively relate to FP. Our probing results have further shown that GP significantly
mediates the relationship between SSCM practises and financial performance (FP). The prac-
tical implications of the article include the emergence of an integrated baseline model that
explains the symbiotic relationships between SSCM practises, environmental factors and
firms' performance. Moreover, policymakers, practitioners and advocacy groups are able to
identify sustainable factors that affect firms' performance under safe environmental condi-
tions in order to advance the adoption and realisation of sustainable consumption and pro-
duction practises as well as climate mitigation actions within Ghana's extractive industry, in
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accordance with sustainable development goals (SDGs) Twelve and Thirteen.

1. Introduction

The emergence of the 2030 Agenda for Sustainable
Development and the Paris Accord on Climate Change
have reiterated the need to reassess supply chain
management practices of extractive companies, and
determine the extent to which such practices ensure
harmony among environmental friendliness, social
equity and economic value. In recent years, companies
have increasingly integrated sustainability into their
production and operations. The proportion of
Standard and Poor’s (S&P) 500 companies that publish
separate sustainability reports has increased signifi-
cantly from 20% in 2011 to 82% in 2016. More than

90% of impacts on natural resources such as air, land
and soil can be attributed to supply chain manage-
ment. Moreover, the supply chain is responsible for
more than 80% of greenhouse gas emissions from
consumer goods (Genovese et al, 2017; Kahkonen
et al, 2018; Wang & Dai, 2018; Tipu & Fantazy, 2018;
Croom et al., 2018; Raza et al,, 2021). Sustainability has
become an important concept that encompasses vari-
ous aspects of society, including the business environ-
ment. Magazine covers often feature alternative
energy sources, concerns about climate change, and
symbolic images of polar bears trapped in precarious
ice sheets. The growing importance of sustainability is
influenced by a number of factors, including the
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relationship between energy supply and demand,
improved scientific understanding of climate change,
and increased publicity for environmental and social
initiatives by organisations. Managers are prioritising
these issues because of the growing expectations of
their stakeholders, such as customers, regulators, NGOs
and employees (Pakdeechoho & Sukhotu, 2018; Sajjad
et al, 2019; Ni & Sun, 2019; Amoah et al., 2021;
Nagariya et al, 2021; Appiah, Possumah, et al, 2021;
Appiah, Sedegah, et al,, 2021).

These stakeholders expect organisations to effect-
ively address and manage environmental and social
issues that affect their operations. Managers in sus-
tainable supply chains have the potential to influ-
ence environmental and social outcomes either
positively or negatively. Organisations can achieve
this through a variety of methods, such as reverse
logistics, green procurement, internal environmental
management and environmental integration. Supply
systems have been affected by sustainability con-
cerns, environmental management practices and the
circular economy of green supply systems. New
ideas have begun to emerge in the literature, includ-
ing concepts such as circular, green, flexible, respon-
sible and sustainable supply chains. In addition,
companies can use product life cycles to facilitate
collaborative processes with customers and stake-
holders and to achieve sustainable social goals
(Amoah et al, 2021; Nagariya et al., 2021; Appiah,
Possumah, et al, 2021; Appiah, Sedegah, et al,
2021). The extractive industries produce three types
of minerals — metals, industrial minerals and fuels -
and are considered by all countries to be essential
for maintaining and improving living standards
(National Academy Press [NAP], 2002). This study is
limited to extractive activities. Extractive largely
encompasses the extraction of raw materials from
the earth’s crust. It encompasses the entire life cycle,
from extraction to production and disposal, and may
include post-extractive land use. This requires the
involvement of a range of stakeholders representing
a broad spectrum of economic sectors and institu-
tions that support the research and development
sector. The development of new technologies bene-
fits all key elements of the extractive industry, such
as exploration, extraction (the actual recovery of
material from the ground), processing, and related
health, safety and environmental issues (NAP
(National Academy Press), 2002; Appiah et al., 2022;
Speczik et al., 2020; Mukhsin & Suryanto, 2022). To
this end, the focus of this study is to reassess the
sustainable supply chain management (SSCM)

practices of the extractive industry with a focus on
extractive.

Deducing from the natural-resource-based view
(NRBV) theory and the stakeholder theory (ST), this
article aims to develop a baseline model to explain
the relationship between SSCM and firm perform-
ance (FP) with the mediating role of environmental
performance (EP), which is proxied by green per-
formance (GP). With this objective in mind, this art-
icle contributes immensely to the existing empirical
and theoretical knowledge stock. Foremost, this art-
icle is among the very few to develop a contingent
model to explain the relationship between SSCM
practices, EP and FP, which is consistent with the
NRBV theory, which stipulates that firms’ competitive
advantage and profitability are dependent on their
relationship with the natural environment, while the
ST maintains that effective SSCM practices should
integrate both primary and supplementary beneficia-
ries along their value chain for maximum effects.
Therefore, it is argued in this article that environ-
mental commitment is a driver of financial perform-
ance (FP) (Genovese et al., 2017; Kahkonen et al,
2018; Wang & Dai, 2018; Tipu & Fantazy, 2018; Ni &
Sun, 2019; Mann & Kaur, 2019; Sajjad et al., 2019;
Govindan et al., 2020; Raza et al., 2021). Second, this
study contributes to theoretical development. The
article has argued that the combined effects of
NRBV theory and ST offer better predictive efficacy
as compared to the efforts of the individual theories
working in isolation. The integration of the two the-
ories could lead to the development of a new hybrid
theory with robust predictability in order to enhance
decision-making in the context of extractive indus-
tries in emerging economies. Third, this article is
among the very few to use the structural equation
modelling (SEM) technique to predict environmental
behaviour in relation to social equity, economic
value or profitability, with a focus on extractive
industries, using a cross-sectional survey data. We
argue further that although previous studies have
reported related findings, the mediating role of GP
has not been significantly explored. Finally, this
study is conducted in Ghana, where several environ-
mental policies and regulations have been estab-
lished to protect natural resources, while the actual
impacts of these policies are yet to be felt. There is
a need to address these knowledge gaps by answer-
ing the following questions:

1. What is the mediating role of GP in the relation-
ship between SSCM practices and FP in the
extractive sector?



2. To what extent do SSCM practices impact FP in
the Ghanaian extractive sector?

3. To what extent does GP impact FP in the
Ghanaian extractive sector?

The rest of the article has been reported as fol-
lows: Section 2 presents the theoretical review,
empirical review and hypotheses development;
Section 3 presents the research methods; Section 4
presents analysis and discussions; and the final sec-
tion presents the conclusions and implications of the
study.

2. Theoretical review

The NRBV and ST have been integrated for robust
effect in this study. NRBV theory that stipulates that
firms’ competitive advantage and profitability is
dependent on its relationship with the natural envir-
onment, while the ST maintains that effective SSCM
practices should integrate both primary and supple-
mentary beneficiaries along its value chain for max-
imum effects. A company’'s competitive advantage
can be explained through pollution prevention, prod-
uct sustainability and sustainable resource use (Odei,
2020). Stakeholder engagement allows for the inclu-
sion of input from environmental organisations in
product design and development (Hart & Dowell,
2011). However, as Hart and Dowell (2011) note, there
is less research on the factors that enable companies
to gain a competitive advantage in product safety
than in the environmental domain. This highlights
the relationships that companies need to build with
stakeholders to achieve their business goals (Votano
et al, 2004); Banerjee et al. recognise that stakehold-
ers are a source of business opportunities and are
therefore encouraged to respond (Kassinis, 2012;
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Hegevold et al, 2016). We argue that NRBV and ST
should be incorporated into a new integrated model
explaining the relationship between SSCM practices
and, FP. We also argued that an integrated model
better explains the relationships described in this
study than individual theories. Pagell and Shevchenko
(2014) argue that SSCM practices can further improve
economic dynamics as well as social and environmen-
tal systems through collaborative and coordinated
planning, organisation, monitoring and consider it as
a process that creates trust and ensures true sustain-
ability. According to Pagella and Wu (2009), SSCM
entails the integration of social and environmental
issues into organisational planning and practices to
improve the social and GP of an organisation and its
direct and indirect suppliers and customers, without
compromising overall performance. Social and envir-
onmental impact assessment is, therefore, an essential
component of supply chain management, as it
requires comprehensive monitoring and evaluation
of supply chain partners. The study is based on the
integrated framework presented in Figure 1.

2.1. Empirical review and hypotheses
development

2.1.1. Green purchasing

The primary aim of green procurement is to mitigate
negative environmental impacts in the processes of
production and transportation by using durable,
recyclable and reusable resources. Manufacturing
enterprises that have included environmental meth-
ods into their procurement procedures have seen
several benefits, including but not limited to cost
reductions, enhanced public image, and less regula-
tory obligations. The act of purchasing is seen as
a supplementary service to production in the

Figure 1. Theoretical Framework.

Green Purchasing s H1
Reserve Logistic ~— H He, H7, He
Firm
Green Performance H5 > Performance

Environmental H3
Cooperation

H4

Internal Environmental /

Management
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endeavour to achieve a company’s business goals
(Green et al, 1998). The main goals of the buying
function are to optimise the acquisition of raw mate-
rials at the most favourable cost, improve customer
happiness and increase the overall quality of the fin-
ished goods (Wisner et al, 2012). The practise of
green buying is the deliberate choice of suppliers
that provide goods and services that are ecologically
sustainable (ElTayeb et al, 2010; Yang & Zhang,
2012). The primary goal of green procurement is to
mitigate negative environmental impacts throughout
the production and shipping processes by using dur-
able, recyclable, and reusable products. The promo-
tion of sustainability is closely linked to green
buying, since the nature of goods and their influ-
ence on the environment are strongly intercon-
nected (Miemczyk et al, 2012). Green purchase
encompasses the procurement of goods or services
that have minimum adverse effects on the environ-
ment. Additionally, it entails the demonstration of
social responsibility and ethical concerns, all while
maintaining price comparability. The concept of
green purchasing pertains to the acquisition of eco-
logically sustainable resources in order to fulfil an
organisation’s need for eco-friendly items (Sarkar,
2012). Green purchase is a strategic operational pro-
cess that seeks to minimise waste generation and
makes material selections in accordance with estab-
lished environmental criteria. Green purchase as
environmentally responsible purchasing, is the delib-
erate and strategic process of choosing and acquir-
ing goods and services that successfully mitigate
negative environmental impacts throughout all
stages of their life cycle. This includes considerations
such as manufacture, shipping, use, recycling and
disposal. From the ongoing, the article proposes as
follow:

H1: There is a significant and positive link between
green purchasing and GP

2.1.2. Reverse logistic

Reverse logistics is the term used to describe the
systematic administration and treatment of various
items, such as equipment, goods, components,
materials or complete technological systems with
the purpose of recovering them. Reverse logistics
refers to the logistical activities that are involved in
the processes of recycling, waste management and
the safe handling of hazardous materials.
Additionally, it encompasses other operations per-
taining to source reduction, recycling, material
replacement, reuse and disposal (Stock, 1992).

Pohlen and Theodore Farris (1992) argued that
reverse logistics entails systematic procedure of
transporting products from end-users back to manu-
facturers within a distribution network, while adher-
ing to marketing guidelines. The field of reverse
logistics involves the thorough administration and
proper disposal of waste materials, including both
hazardous and non-hazardous substances, that ori-
ginate from packaging and other goods. The con-
cept of reverse distribution pertains to the
occurrence whereby the movement of products and
information deviates from the conventional direction
of logistical operations. In their seminal work, Rogers
and Tibben-Lembke (1999) present an extensive elu-
cidation of the concept of reverse logistics. This
encompasses a thorough examination of the over-
arching goal and the multiple stages entailed in the
effective management of the movement of raw
materials, in-process inventory, finished goods, and
related information from the point of consumption
to the point of origin. The main objective of this
method is to reclaim value or guarantee appropriate
disposal. Reverse logistics is a term that encom-
passes the strategic management of the flow of raw
materials, inventories in various stages of processing,
and final products, from their original point of use
or distribution, to a designated site of recovery or
proper disposal. Based on the above, the following
hypotheses are formulated in this study.

H2: There is significant and positive link between
reverse logistic and GP

2.1.3. Environmental cooperation and GP

Environmental cooperation encompasses the con-
certed efforts and collaborative initiatives under-
taken by governments throughout the globe with
the aim of fostering sustainable global develop-
ment. The concept of cooperation extends beyond
the provision of one-sided assistance from wealthy
countries to underdeveloped countries. The process
is the establishment of mutually beneficial relation-
ships aimed at improving the overall welfare of
people on a global scale, especially in light of the
increasing interconnectedness of nations. According
to Conca (2000), the establishment of environmen-
tal cooperation has the potential to act as a catalyst
for the reduction of tensions, promotion of collab-
oration, facilitation of demilitarisation and ultim-
ately, the nurturing of peace. The impact of
environmental cooperation on peace may be both
advantageous and disadvantageous. The lack of vio-
lence is considered a negative consequence;



however, the integration of social groupings is seen
as a beneficial outcome (lde & Scheffran, 2014;
Schoenfeld et al., 2015). The establishment of envir-
onmental cooperation has the ability to facilitate
symbolic reconciliation across various social groups,
which may ultimately result in a decrease in instan-
ces of violence over an extended period of time.
Nevertheless, it is crucial to acknowledge that the
aforementioned impact may not manifest instantan-
eously, since it necessitates a significant amount of
time to create enhanced symbolic relationships
(Barquet et al., 2014). It is expected that environ-
mental cooperation would result in reciprocal
advantages and promote reconciliation by promot-
ing cross-border communication and trust-building
among governmental and non-governmental actors
(Carius, 2006; Conca & Dabelko, 2002; Maas et al.,
2013). The construction of sustainable peace may
be facilitated by environmental cooperation, since it
has the potential to rectify perceived disparities in
the access and distribution of natural resources
(Harwell, 2016; Kashwan, 2017). The ecological
cooperation offers a promising strategy for promot-
ing collaborative efforts across borders, beyond the
confines of commercial relationships that are often
characterised by limitations and divisions. Based on
the above, the following hypotheses are formulated
in this study.

H3: There is significant and positive link between
environmental cooperation and GP

2.1.4. Internal environmental management

Internal environmental factors and its interconnec-
tion with the practise of green procurement. Internal
EP pertains to the improvement of an organisation’s
EP. The backing of top management plays a critical
role in the improvement of EP (Sony, 2019). The
internal environment pertains to the components
inside an organisation that are susceptible to being
affected by or exerting an effect on the organisa-
tion’s choices, actions and decisions. The aforemen-
tioned statement pertains to a constituent element
within the wider context of the corporate milieu.
Waterman et al. (1980) claim that the internal cli-
mate of a company is a pivotal factor in attaining
enhanced performance and effectively executing
change initiatives. The internal environment pertains
to the controllable factors inside an organisation
that have a direct impact on its performance. The
internal environment of an organisation comprises
variables that are unique to the company and exert
influence on its capacity to accomplish goals,
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formulate and implement a viable strategy, and
ultimately enhance its performance (Ghani et al,
2010). The internal environment pertains to the con-
trollable factors inside an organisation that have a
direct impact on its performance. The determinants
that contribute to a firm's resources and capabilities
include financial resources, information and
knowledge, the firm’s capabilities, incentives, organ-
isational demographics (such as size and inter-insti-
tutional links), the company’s objectives and goals,
and workers’ talents. The strengths and weaknesses
of a firm are influenced by internal environmental
variables. The internal environment of an organisa-
tion encompasses a multitude of aspects that con-
tribute to the establishment of a conducive
atmosphere for the business to achieve its objectives
(Tolbert & Hall, 2009; Pearce & Robinson, 2013;
Zibarras & Coan, 2015). Based on the above, the fol-
lowing hypotheses are formulated:

H4: There is significant and positive link between
internal environmental management and GP

2.1.5. Green performance and financial
performance

The fourth research hypothesis predicts a relation-
ship between GP and FP. The level of GP provides
important information about environmental impact,
environmental compliance and organisational struc-
ture (Veleva & Ellenbecker, 2000) and indicates the
effectiveness and efficiency of a company's GP
(Chuang & Huang, 2018). GP is a company-wide
process (Green Wave theme, Integrated
Management Initiative) that contributes to the abil-
ity of employees to best fulfil the company’s values,
goals and objectives (Wang, 2019). In addition,
environmental sustainability includes using environ-
mentally friendly ingredients in products, reducing
pollution, reducing carbon emissions and waste,
promoting energy conservation, increasing resource
efficiency and reducing the use of environmentally
harmful materials. As reported by Zhu et al. (2010)
and (Song et al., 2018), the concept of eco-
efficiency refers to the amount of environmental
damage caused by a firm’s activities, where less
damage means higher eco-efficiency and vice versa.
Previous studies (Wang & Sarkis, 2013; Pimenta &
Ball, 2014; Croom et al., 2018) have confirmed the
link between eco-efficiency and economic perform-
ance. In view of the arguments presented herein,
the study hypothesises as follow:

H4: There is a significant and positive relationship
between GP and FP
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2.1.6. Environment (green) performance as a
mediator

GP encompasses practices that relate to environmen-
tal policies and concerns of a company. It is
seen as the commitment towards environmental
responsibilities including companies’ commitment
towards adopting International organisation for
Standardisation (ISO, 14000) for effective environ-
mental management. GP involves the interconnectiv-
ity between people, planet and profit. Within the
broader context EP refers to, among other things,
the use of renewable resources, improved energy
and water efficiency, reduction of air and green-
house gas emissions, increased reuse and recycling,
and reduction of hazardous waste and toxic pollu-
tants. GP encompasses the comprehensive assess-
ment of an organisation’s environmental impact,
which includes factors such as carbon emissions,
waste generation, and natural resource utilisation.
GP management involves assessing employees’ per-
formance in the context of green management prac-
tices and providing feedback on their performance
in this domain (Zibarras & Coan, 2015). The sustain-
able performance of an organisation refers to its
ability to meet the needs and expectations of cus-
tomers and other stakeholders consistently over a
long period of time. This is accomplished through
the implementation of efficient management practi-
ces, increased staff awareness within the organisa-
tion, and the utilisation of appropriate
enhancements and innovations. From the argument
herein, the article contend that GP creates sustain-
able platforms for the overall FP to flourish.
Therefore, the following hypotheses are formulated:

H5: GP has positive and significant relationship FP

H6-9: GP significantly mediates the link between
SSCMP and FP

2.1.7. Effects of extractive activities

Mensah et al. (2015) studied the environmental
impact of extractive. The study found that extractive,
especially illegal artisanal extractive (Galamsey),
destroys environmental resources such as water, soil,
landscape, vegetation and ecosystems. The report
states that the region’s major rivers are heavily pol-
luted, partly due to illegal artisanal extractive and
the land around the mines is degraded and eroding
and has lost its potential as agricultural land. The
destruction of essential soil organisms and the dis-
ruption of stable soil communities leads to a reduc-
tion in soil organic matter, macronutrients important
for plant growth and fertility and soil fertility. In the

long term, this will inevitably lead to food shortages
in much of Ghana. Annan (2024) assessed the impact
of small-scale (artisanal) gold extractive and its
socio-economic impact on the population in Ghana.
The results showed that young people aged
between 21 and 30 years were more likely to
engage in illegal extractive. The influx of migrant
workers has led to an increase in the cost of living,
especially food prices and housing rents, fragmenta-
tion of communities and disruption of cultural val-
ues. There is evidence that farmland has been
destroyed, affecting agriculture and food production.
As a result, dug-out pits have become a breeding
ground for mosquitoes and a death trap for people.
The study therefore stresses that illegal logging
should be formalised so that it can be strictly con-
trolled and enforced. In addition, local people should
be involved in policy-making and environmental
issues to reduce the risk of land degradation. Some
solutions are easy to implement, such as restoring
soils and pasture on site, removing excess waste,
proper waste management, controlling construction
sites, replanting trees and protecting natural forests.
To reduce the environmental impact of the extract-
ive industry, extractive companies should consider
the use of sustainable waste management facilities
and practices. Where possible, arrangements should
also be made to restore the local environment to a
natural and habitable state after mine closure.
Reducing costs and improving the efficiency of the
extractive process will also contribute to reducing
the negative environmental impacts of extractive.

3. Research methodology
3.1. Overview of Ghanaian extractive industry

The country has had a stable multi-party democracy
for more than 20years, and its relatively well-known
and attractive mineral resources have attracted large
investments in extractive. Extractive plays a key role
in the country’s economy, with gold accounting for
more than 90% of total economic output. Ghana
ranks second among African countries and ninth in
the world in terms of gold production. In 2011, gold
extractive accounted for 38.3% of direct corporate
revenues, 27.6% of government revenues, and 6% of
GDP. Ghana’s economy is highly dependent on the
extractive sector, which attracts more than 50% of
foreign direct investment and accounts for more
than a third of export earnings (Mensah et al., 2015;
Annan et al, 2024). Extractive plays an important
role in generating tax revenues, contributing to a



Table 1. Name of constructs, sources and measurement scales.
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Measurement scale Sources of the instruments

Constructs Number of items
Green purchasing 7 items
Reserve logistic 4 items
Environmental corporation

Internal environmental management 9 items
Green performance 6 items
Firm performance 5 items

Abu Seman et al. (2019)

Abu Seman et al. (2019)

Abu Seman et al. (2019)

Abu Seman et al. (2019)

Singh et al. (2023), Muisyo and Qin (2021)
Wagner et al. (2012), Prayag et al. (2018)

5-point Likert-type
5-point Likert-type

5-point Likert-type
5-point Likert-type
5-point Likert-type

Source: Authors’ Compilation.

country’s gross domestic product (GDP), and sup-
porting employment. Large-scale extractive employs
28,000 people, while gold, diamonds, sand and
small-scale extractive employ over one million peo-
ple. Ghana reached a historic milestone in gold pro-
duction in 2011, producing 3.6 million ounces, an
all-time hig (Abudu and Sai, 2020; Appiah,
Possumah, et al,, 2021; Appiah, Sedegah, et al.,, 2021;
Appiah et al., 2022). This sector was chosen because
extractive has a significant impact on the Ghanaian
economy. Extractive is a long-term activity, and the
importation and use of hazardous chemicals in
extractive are closely linked to environmental and
climate issues.

3.2. Research paradigm and design

This study used quantitative research methods to
develop a contingent model to examine the relation-
ship between SSCM practices, GP and FP in the
extractive industry in Ghana. Previous studies
(Appiah, Possumah, et al., 2021; Appiah, Sedegah,
et al, 2021) have shown that quantitative research
methods are suitable for ontological research based
on objectivism. This study utilises a quantitative
research strategy that incorporates numerical mod-
els, statistical data, hypothesis testing and the
objectivist paradigm (Saunders et al., 2012; Appiah,
Sedegah, et al.,, 2021). In terms of approach to the-
ory development this article utilised deductive rea-
soning, where decision making start from specific
hypothesis development based on existing theories
and empirics before generalisations are made. This
assumption is very consistent with the quantitative
research approach and positivism paradigm.

3.3. Population and sampling procedures

The target population for the study comprises larger,
medium and small-scale extractive companies in
Ghana. The study specifically focused on extractive
companies within the Ashanti, Bono, Ahafo, Western
and Eastern Regions of Ghana. These five regions,
account for over 70% of extractive activities in

Ghana. Inclusion criteria used for the selection of
participants include: (1) Companies which has been
duly registered with traceable records with the
Registrar General Department, (2) companies which
have been in operation for 5 years and greater, (3)
companies with appropriate permit from the
Minerals Commission and (4) the company must be
in the five regions selected for the study. The rule of
ten (10) has been used to estimate the required
sample size for the study as proposed by Hair et al.
(2014) particularly for studies involving SEM. In prin-
ciple the total number of paths directed towards a
latent variable in a model are multiple by 10 (e.g.,
5*%10=50). Using this technique 50 sample size
would have been adequate for the study.
Meanwhile, for robustness purpose 245 sample size
has been used.

3.4. Data collection instrument

The instruments for the data collection have been
adopted and improved from previous related stud-
ies. Table 1 presents the name of the constructs,
source and number of items. This article has used
cross sectional technique. Large, medium and small
companies often use this method to understand and
analyse new trends, market needs, perceptions and
attitudes (Saunders et al., 2012; Zikmund et al.,
2012). Survey strategy has been used in previous
studies particularly when (1) there is no access to
secondary data, (2) for cost effectiveness purposes,
(3) economics of time and (4) tendency to cover
wider range of participants. Where possible, pre-
validated scales were used to increase the reliability
and validity of the measurements. Both online and
face-to-face approaches were used. The online
approach involved the used GOOGLE form which
where shored with the target respondents through
their emails. While the face to face were presented
in sealed envelopes to the respondents and col-
lected them later after several reminders were sent
to the respondents. The effectiveness of the ques-
tionnaire instrument in saving both money and
labour led to its eventual adoption. To address the
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Figure 2. Items loading and R-square values.

problem of non-response, approximately 300 ques-
tionnaires were sent out to potential participants, of
which 275 were subsequently returned. In order to
obtain reliable results, all suspicious responses
had to be removed from the original data. This strat-
egy resulted in the elimination of forty-five (45)
responses. After further verification, ten (10)
responses were discarded because they were com-
pleted by undesirable participants. A total of 245
questionnaires were eventually retained and used for
data analysis. The questionnaire was structured into
two main sections covering the main themes and
demographic profile. The main themes addressed in
the survey were: SSCM practices, EP and economic
performance in the Ghanaian extractive industry. In
terms of demographic profile, geographical location,
company type, company age and company size
were considered. While a five-point Likert-type scale
was used to measure the main themes, a categorical
scale was used to measure the demographic infor-
mation. The questionnaire was pre-tested with 20
randomly selected respondents from the Kumasi
metropolis but the researchers found no significant
problems with the instruments. The final question-
naire was structured into four sections. The first
three sections focused on SSCM, GP and FP, respect-
ively, while the last section focused on demographic
questions.

3.5. Ethical consideration

This study involved human participation as ethical
screening was duly followed. These included
informed consent, respect for human rights, protec-
tion of participants from harm, anonymity and pro-
fessional integrity. Respondents were free to decide

on their participation. No participant was coerced to
participate in the study. Participants’ rights and
freedom were respected throughout the study.
The researchers ensured that participants were not
harmed during their participation in the study. The
responses obtained were anonymous. Data are avail-
able upon request for further academic work.

3.6. Data analysis techniques

Smart Partial Least Square (Smart-PLS version 3.3.1)
was used to analyse cross-sectional data collected
from extractive companies in Ghana. The analysis
consisted of two phases. After assessing conceptual
validity using convergent and discriminant validity,
estimation of sample proportions and hypothesis
testing were initiated (Hair et al., 2014). A SEM was
constructed to evaluate the hypotheses. Structural
validity was assessed in this study using convergent
and discriminant validity. Structural validity refers to
the extent to which a test designed to assess a par-
ticular structure (e.g. stability) accurately assesses
that structure. Convergent validity is assessed using
composite reliability and Cronbach’s alpha. To test
the hypotheses of the study, 500 bootstrap split
samples were used to calculate T-scores and path
coefficients. Hair et al. (2014) introduced these meth-
ods for structure estimation. In 2014, Hair et al.
proposed the use of SEM to study mediation. They
argue that SEM is superior to other types of trad-
itional regression analysis (first-generation analysis)
because it allows the simultaneous study of multiple
exogenous mediating variables and endogenous out-
come variables. Figures 1 and 2 provide further
details on the measurement model and structural
model.



4, Results
4.1. Profile of the firms’

As indicated in the demographic profile table (see
Supplementary Appendix A) slightly below half
(48.2%) of the participants indicated their firm size
was 10-49, 24.5% indicated 50-99 firm size, 25.2%
indicated 1-9 firm size and the least 2.1% indicated
100+. Moreover, 39.2% of the participants indicated
their firms were aged between 10 and 14 years,
30.2% of the extractive firms were aged between 15
and 19 years, 20.0% of the firms were aged between
5 and 9 years, 5.3% were aged below 5years and,
the remaining 5.3% of the extractive firms were
aged above 20 years. With regards to firms' location,
44.5% of the extractive companies were located in
the peri-urban areas, 30.6% indicated the rural areas
and 24.9% in the urban areas. Furtherance, over half
(63.3%) of the extractive companies in Ghana are
Ghanaian owned and the remaining 36.7% are for-
eign owned. Concerning job designation, 20.8% of
the participants indicated they were inventory offi-
cers, 18.4% indicated procurement officers, 17.1%
indicated transport officers, 14.3% indicated supply
chain officers, 12.7% indicated finance officers, 7.3%
indicated other designation, 6.9% and 2.4% indicated
they were CSR officers and accountant, respectively.

4.2. Descriptive statistics and exploratory factor
analysis (EFA)

The results of the exploratory factor analysis (EFA),
including the composite means and standard devia-
tions, are presented in Table 2. The descriptive
results of the survey show that the mean of each
composite indicator exceeded 4.0 and the respective
standard deviations were less than 1. With some
exceptions, the results indicate that a significant pro-
portion of respondents agreed with most of the
items in the questionnaire. Some assumptions are
necessary for EFA. One possible criterion is that the
Kaiser-Meyer-Olkin (KMO) score should be equal to
or greater than 0.5. Bartlett's overall test should yield
statistically significant results. As shown in Table 2,
the KMO test score was consistently greater than
0.50 for the structures. In addition, each of Bartlett’s
sphericity tests was found to give statistically signifi-
cant results (p value = 0.000), and the element load-
ings were found to be significantly above the
recommended threshold of 0.60. The results of this
study support the preliminary validity of the designs.
Construct validity was assessed in this study by
exaextractive convergent and discriminant validity,
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as shown in Table 3. Similar to stability assessment,
construct validity refers to the extent to which a test
accurately assesses the particular construct it is
designed to assess.

4.3. Discriminant validity and convergent
validity (construct validity of the model

Convergent validity is assessed using Cronbach’s
alpha and Cronbach’s reliability (CR). Cronbach’s
alpha and CR values exceeded the recommended
threshold of 0.70 in all cases. In the case of conver-
gent validity, it should be assessed using Cronbach’s
alpha and CR. To assess convergent validity, the
average variance extracted (AVE) values were calcu-
lated for the extracted data. The results showed that
the AVE values exceeded the recommended thresh-
old of 0.5. Discriminant validity was assessed by two
separate methods. The square root of the underesti-
mated AVE value was used to assess discriminant
validity. The square root of the AVE was found to be
greater than the intraclass structural correlation
value, as shown in Table 3. Table 4 presents results
on discriminant validity. Cross-validation was utilised
to establish discriminant validity; in this process,
greater weight was ascribed to each item in com-
parison to the other constructs. The results have
indicated adequate degrees of convergent and dis-
criminant validity, thereby implying their dependabil-
ity. The MTMT values listed in Table 5, which are all
less than 0.90, further support the variances’ discrim-
inant validity. To evaluate multicollinearity, the vari-
ance inflation factor (VIF) was utilised. According to
the findings, the composite VIF scores varied
between 1.03 and 3.45, with each score falling below
the critical value of five (5) as shown in Table 6. It
appears from this result that multicollinearity has lit-
tle impact on the model.

4.4. Path coefficient and hypotheses testing

The results presented in Table 7 are divided into two
parts. The part one focuses on the direct effects of
the model while the part two focuses on the indirect
effect of the model (mediating effects). As shown in
Table 8, the models have stronger predictive power
reaching between 67% and 99%. The Q-square val-
ues further confirm that the models have predictive
relevance. The results show that environmental
corporation has significant and positive effect on EP
(beta = 0.62, p value = 0.000), while green purchas-
ing also shows a significant and positive effect
(beta = 0.586, p value = 0.000). Social sustainability
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does not show a significant effect on EP (beta
0.116, p value
management shows a significant and positive effect
on EP (beta
logistics has significant and positive effect on EP
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Table 2. EFA on SSCM practices, green performance and FPs.

Factor loading Mean = SD

Green corporation
ES1 0.904 4.49+0.51
ES2 0.918 4.52+0.51
ES3 0.959 4.55+0.51
Composite score 4.52+0.51
Eigenvalue 7.773
% of variance 86.370
Cronbach'’s alpha 0.980

KMO = 0.914; Xz = 2514.101; df = 36; p value = 0.000
Reverse logistics
SS1 0.964 448 +0.52
SS2 0.868 4.50+0.52
SS3 0.855 4.50+0.52
SS4 0.968 4.46 £0.52
Composite score 4.48 +0.49
Eigenvalue 5710
% of variance 81.570
Cronbach alpha 0.961

KMO = 0.920; 32 = 1507.907; df = 21; p value = 0.000
Environmental corporation
ENS1 0.950 4.32+0.59
ENS2 0.936 4.44+0.61
ENS3 0.906 4.30+0.58
ENS4 0.940 4.38+0.61
Composite score 4.36+0.60
Eigenvalue 3.485
% of variance 87.121
Cronbach alpha 0.951

KMO = 0.749; xz = 680.352; df = 6; p value = 0.000
Internal environmental management
IEM1 0.900 4.54+0.51
IEM2 0.916 4.50+0.51
IEM3 0.950 4.58 £0.50
IEM4 0.967 4.57+0.50
Composite score 4.54+0.50
Eigenvalue
% of variance
Cronbach alpha
KMO = 845; x2:556.226; df=6; p value = 0.000

Firm performance
FP1 0.877 4.64£0.48
FP2 0.901 4.61+0.48
FP3 0.916 4.62+0.48
FP4 0.929 4.58+0.49
FP5 0.854 4.54 £0.49
FP6 0.915 4.50+0.51
Composite score 4.58 +0.48
Eigenvalue 4.012
% of variance 80.235
Cronbach alpha 0.938

KMO = 0.835; 32 = 709.668; df = 10; p value = 0.000
Green performance
GP1 0.785 4.58 £0.49
GP2 0.957 4.62+0.48
GP3 0.966 4.60 £0.49
GP4 0.927 4.63+0.48
GP5 0.900 4.56 +£0.49
GP6 0.878 4.53+0.50
Composite score 4.59 +0.49
Eigenvalue 4.907
% of variance 81.790
Cronbach alpha 0.954

KMO = 0.798; x> = 1374.709; df = 15; p value = 0.000

0.000), internal environmental

= = 0.000), reverse

0.075, p value

(beta 0.075, p value = 0.000). Moreover, EP has
significant effect on FP (beta = 0.075, p value
0.000).

In terms of mediating effects, reverse logistics was
found to significantly mediate the relationship
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Cronbach’s alpha rho_A Composite reliability Average variance extracted (AVE)
Environmental corporation 0.903 0.904 0.932 0.774
Firm performance 0.946 0.947 0.957 0.788
Green performance 0.937 0.938 0.950 0.761
Green purchasing 0.841 0.845 0.904 0.759
Internal environmental management 0.897 0.909 0.928 0.763
Reserve logistic 0.900 0.901 0.931 0.770

Table 4. Discriminant validity Fornell-Larcker criterion.
AVEs 1 2 3 4 5 6

1. EC 0.774  0.880 - - - - -
2. FP 0.788 0.822 0.888 -
3. GP 0.761 0947 0819 0.872 - - -
4. GP 0759 0935 0.805 0994 0.871 - -
5. IEM 0763 0822 0792 0863 0.862 0.874 -
6. RL 0.770 0936  0.811 0986 0976 0839 0.878

Note: Square root of average variance extraction (AVE) shown on diag-
onal in italic. EC: environmental Corporation; FP: firm performance; GP:
green performance; GP: green purchasing; IEM: internal environmental
management; RL: reserve logistic

Table 5. HTMR criterion.

1 2 3 4 5 6
1. EC - - - - - -
2. FP 0.788 - - - - -
3. GP 0.028 0.767 - - - -
4. GP 0.073 0.700 0.119 - - -
5. [EM 0.799 0.752 0.625 0.677 - -
6. RL 0.036 0.776 0.073 0.118 0.619

EC: environmental corporation; FP: firm performance; GP: green per-
formance; GP: green purchasing; IEM: internal environmental manage-
ment; RL: reserve logistic

Table 6. Multicollinearity assessment using VIF test.

Constructs Number of items  Composite VIF scores
Social sustainability 7 items 1.03
Environmental sustainability 4 items 345
Economic sustainability 9 items 2.51
Green performance 6 items 3.55
Performance 5 items 275

Source: Authors’ Compilation.

between FP and EP (beta = 0.236, p value = 0.000).
In addition, the internal environment corporation was
found to have a significant mediating effect on the
relationship between FP and EP (beta = 0.061, p
value = 0.000). Again, green purchasing was found to
have a significant mediating effect on the relationship
between FP and EP (beta = 0.479, p value = 0.000).
Finally, environmental corporation was found to sig-
nificantly mediate the relationship between FP and EP
(beta = 0. 051, p value = 0.001). All the eight (8)
hypotheses in the model have been supported.
Figures 2 and 3, respectively, provide the R-square
values and path - coefficients of the model.

5. Discussions

The influx of the 2030 Agenda for Sustainable
Development and the Paris Accord on Climate

Change have reiterated the need to re-assess the
supply chain management practices of extractive
companies and determine the extent to which such
practices ensure harmony among environmental
friendliness, social equity and economic value. The
term is generically used to indicate the integration
of economic and environmental viable practices
within a supply chain process or lifecycle, such as
product development, material extraction, manufac-
turing, packaging, distribution, transportation, inven-
tory consumption and reverse logistics and disposal
(Lu et al., 2018; Machete, 2019; Miemczyk & Luzzini,
2019; Nagariya et al, 2021; Mukhsin & Suryanto,
2022). The primary aim of SSCM in the context of
the extractive industry is to maintain environmental,
economic and social stability in order to ensure
long-term sustainability in the sector (Pagell &
Shevchenko, 2014; Hong et al., 2018; Sikhimbayev
et al,, 2019; Wang, 2019). To address this knowledge
deficit, this article aims to develop a mediated
model to explain the relationship between SSCM
practices and FP with the mediating role of GP. The
results have been presented in two folds. The first
part presents the results on the direct effect without
the mediating variable while the second part
presents results on the indirect effect.

5.1. The relationships between SSCM practices,
green performance (GP) and financial
performance (FP)

The study has revealed that SSCM practices largely
impact on GP and FP. The study has established that
SSCM practices such as green purchase, reverse logis-
tics, internal environment management and environ-
mental corporation positively relate to FP. These
results are partly consistent with previous findings.
Currently, SSCM practices of the extractive companies
should be regarded as dynamic capabilities to imple-
ment and apply sustainability in their management
and procurement processes (Miemczyk & Luzzini,
2019; Nagariya et al, 2021; Mukhsin & Suryanto,
2022). For example, previous research (Pagell & Wu,
2009; Wang, 2019) reported that some SSCM practi-
ces focus on actual sustainability in supply chains.
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Table 7. Path coefficients and hypothesis testing.

Hypothesised path  Original sample (O) ~ Sample mean (M)  Standard deviation T Statistics (|O/STDEV|)  p Values  Hypotheses testing
EC -> GP 0.062 0.061 0.018 3.507 0.000 Supported
GP -> FP 0.819 0.819 0.034 24.260 0.000 Supported
GP -> GP 0.586 0.589 0.047 12.447 0.000 Supported
IEM -> GP 0.075 0.074 0.020 3.793 0.000 Supported
RL -> GP 0.288 0.286 0.038 7.589 0.000 Supported
RL -> GP -> FP 0.236 0.235 0.034 6.860 0.000 Supported
IEM -> GP -> FP 0.061 0.061 0.016 3.831 0.000 Supported
GP -> GP -> FP 0.479 0.482 0.041 11.759 0.000 Supported
EC-> GP -> FP 0.051 0.050 0.015 3.395 0.001 Supported

EC: environmental corporation; FP: firm performance; GP: green performance; GP: green purchasing; IEM: internal environmental management; RL:

reserve logistic

Table 8. Construct crossvalidated redundancy (Q* (=1-SSE/S50), R-square (R®) and adjusted R-square.

SSO SSE Q? (=1-SSE/550) R-square (R?) R? adjusted
Environmental corporation 740.000 740.000
Firm performance 1110.000 533.674 0.519 0.670 0.668
Green performance 1110.000 280.403 0.747 0.994 0.994
Green purchasing 555.000 555.000
Internal environmental management 740.000 740.000
Reserve logistic 740.000 740.000
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Figure 3. Path efficients.

In contrast, many other authors argue that SSCM is a
practice that aims to maintain environmental, eco-
nomic and social stability to ensure long-term sustain-
ability (Miemczyk & Luzzini, 2019; Nagariya et al,
2021). It has been confirmed in this study that SSCM
practices of companies develop customer and sup-
plier relationships and business processes that cross
organisational boundaries and are systematically inte-
grated to achieve societal goals (Mukhsin & Suryanto,
2022). To this end, SSCM practices which is imbued
with environmental commitment, social equity and
economic value has potential of influencing GP and
subsequently FP. The growing importance of sustain-
ability is influenced by a number of factors, including
the relationship between energy supply and demand,

reen
Perfromance

improved scientific understanding of climate change,
and increased publicity for environmental and social
initiatives by organisations. Managers are prioritising
these issues because of the growing expectations of
their stakeholders, such as customers, regulators,
NGOs, and employees. These stakeholders expect
organisations to effectively address and manage
environmental and social issues that affect their oper-
ations. Managers in sustainable supply chains have
the potential to influence environmental and social
outcomes  either  positively or  negatively.
Organisations can achieve this through a variety of
methods, such as reverse logistics, green procure-
ment, internal environmental management and envir-
onmental integration.



5.2. Mediating role of GP on relationship
between SSCM practices and FP

The survey results have revealed that GP largely
mediate the dimensions of SSCM practices and FP.
Specifically, the study has revealed that GP signifi-
cantly mediate the relationship between environ-
mental sustainability and FP. Again, the study has
found that GP significantly mediate the relationship
between economic sustainability and FP. These
results agree with existing reports to a larger extent.
Because GP provides important information on envir-
onmental impacts, environmental compliance and
organisational structure (Gupta & Gupta, 2021), as
well as information on the effectiveness and effi-
ciency of a company’'s GP. GP also deals with the
extent to which employees participate in organisa-
tional processes (Green Wave theme, integrated
management initiatives) to develop the capacity to
best implement the organisation’s values, goals and
objectives (Wang, 2019). Furthermore, environmental
sustainability should therefore be seen as the impact
of an organisation’s activities on the environment
(Klassen & Whybark, 1999). Furthermore, environ-
mental sustainability includes using environmentally
friendly ingredients in products, reducing pollution,
reducing carbon dioxide and waste, promoting
energy conservation, using resources more efficiently
and reducing the use of environmentally harmful
materials (Zhu et al, 2010; Wang & Sarkis, 2013;
Pimenta & Ball, 2014; Croom et al., 2018) and refers
to the extent to which an organisation’s activities
harm the environment; less harm means better GP
and vice versa. The article has discovered and reaf-
firmed that extractive companies which invest stra-
tegically on environmental-related issues while
creating economic values inspire greater green cul-
ture and performance. The GP will eventually yet
financial benefits in the long run which is consistent
with NRBV theory.

6. Conclusions and implications

In the world over, policymakers, practitioners, envir-
onmental advocacy groups and academicians have
upscaled their commitment to ensuring a balance
between people, planet and profit by encouraging
sustainable consumption and production as
enshrined in the 2030 Sustainable Development
Agenda. In view of this, our article has reiterated the
need to re-assess the supply chain management
practices of extractive companies and determine the
extent to which such practices ensure harmony
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among environmental friendliness, social equity and
economic value. The study has established that
SSCM practices such as green purchase, reverse
logistics, internal environment management and
environmental corporation positively relate to FP.
Our indicative results have further shown that GP
significantly mediates the relationship between
SSCM practices and FP. The study concludes that
SSCM practices drive EP and subsequently lead to
overall performance. Thus, the growing importance
of sustainability is influenced by a number of factors,
including the relationship between energy supply
and demand, improved scientific understanding of
climate change, green purchasing, reverse logistics,
internal environmental management and increased
publicity for environmental and social initiatives by
organisations. Managers are prioritising these issues
because of the growing expectations of their stake-
holders, such as customers, regulators, NGOs and
employees (Pakdeechoho & Sukhotu, 2018; Sajjad
et al., 2019; Ni & Sun, 2019; Amoah et al, 2021;
Nagariya et al., 2021; Appiah, Possumah, et al., 2021;
Appiah, Sedegah, et al., 2021). The implications of
these results have been presented in the next
section.

6.1. Theoretical implications

The emerging theoretical contributions of the study
include the development of an integrated model
comprising NRBV and stakeholders’ theory called S-
NRBV. The new integrated baseline model will
explain the symbiotic relationship between SSCM
practices and firms’' performance, with a focus on
the extractive industry in Ghana, where such studies
largely remain unexplored and ambiguous at best.
Thus, the study successfully developed and tested a
contingent model linking SSCM practices, GP and FP
in the context of the extractive operational value
chain. The ST in the integrated model explains the
purpose of firm existence as well as value creation,
while the NRBV is more concerned with the competi-
tive advantage firms enjoy for choosing to embark
on environmental sustainability practices. The study
has recognised that GP indirectly intervenes with
SSCM practices to exert significant influence on FP.
Avalanches of prior studies (Miemczyk & Luzzini,
2019; Nagariya et al, 2021; Mukhsin & Suryanto,
2022) suggest that SSCM is one of the gateways to
ensuring that firms activities do not negatively
impact the environment or social stability while
tempting to create economic value.
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6.2. Policy and practical implications

Meanwhile, the SSCM practices of the extractive
industry have not received much empirical atten-
tion. SSCM practices are dynamic capabilities of
companies that show how companies implement
and apply sustainability in their management and
procurement processes (Nagariya et al, 2021;
Mukhsin & Suryanto, 2022). In other words, the
relationship between SSCM practices is not directly
felt, but the presence of GP enhances the relation-
ship. Policymakers, practitioners and advocacy
groups are able to identify sustainable factors that
affect firms' performance under safe environmental
conditions in order to ensure sustainable consump-
tion and production patterns (SDG 12) and climate
change (SDG13) in the Ghanaian extractive indus-
try. Moreover, a study has revealed that the man-
agement of extractive companies should integrate
SSCM practices in order to improve GP, which
could subsequently lead to FP. The study has
developed a more robust strategy for extractive
companies to enhance their SSCM practices, renew
their environmental commitment, and enhance
their economic prospects in the long run. Again,
the article further argued that the integrated
model is better suited to enhance sustainable
development than individual theories. The growing
importance of sustainability is influenced by a
number of factors, including the relationship
between energy supply and demand, improved sci-
entific understanding of climate change, and
increased publicity for environmental and social
initiatives by organisations. Managers are prioritis-
ing these issues because of the growing expecta-
tions of their stakeholders, such as customers,
regulators, NGOs and employees. These stakehold-
ers expect organisations to effectively address and
manage environmental and social issues that affect
their operations. Managers in sustainable supply
chains have the potential to influence environmen-
tal and social outcomes either positively or nega-
tively. Organisations can achieve this through a
variety of methods, such as reverse logistics, green
procurement, internal environmental management
and environmental integration. Supply systems
have been affected by sustainability concerns,
environmental management practices and the cir-
cular economy of green supply systems. New ideas
have begun to emerge in the literature, including
concepts such as circular, green, flexible, respon-
sible and sustainable supply chains (Pakdeechoho
& Sukhotu, 2018; Sajjad et al., 2019; Ni & Sun, 2019;

Amoah et al., 2021; Nagariya et al., 2021; Appiah,
Possumah, et al., 2021; Appiah, Sedegah, et al,
2021).

6.3. Limitations and suggestion for future
studies

Although the study has contributed tremendously to
academic literature (theories and practices), there are
a few limitations that need to be taken into consid-
eration. This study focused on the extractive sector
without segregating the companies into small,
medium and large. Besides, this article employed a
cross-sectional survey design, while longitudinal
would have been more insightful. The sample size of
245 is still small given the size of the extractive sec-
tor in Ghana, including legitimate small-scale extract-
ive groups. Inferring from the limitations above,
there is a need to replicate this study in the future
by focusing on one group or conducting a compara-
tive study of two or more groups. Besides, a com-
parative study involving indigenous companies and
multinational companies with regards to SSCM prac-
tices and environmental sustainability is highly rec-
ommended. Also, future studies should consider the
possibility of conducting a nationwide survey since
this study focused on some selected regions.
Moreover, situational and contextual variables such
as dynamic capability and leadership commitment
should be employed in future studies as moderators
to strengthen the relationship.
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