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BOOSTING SUSTAINABILITY PERFORMANCE THROUGH
SUPPLY CHAIN QUALITY MANAGEMENT IN THE MINING
INDUSTRY

Basuki, Rajiani I., Widyanti R.*

Abstract: Though much consideration has been dedicated to Supply Chain Management
(SCM) conceptions recently, its connection with the quality management philosophy is rare
and loose, mainly in developing countries operating under Extractive Industries
Transparency Initiative (EITI). While the significance of quality management is globally
acknowledged, academia needs a more comprehensive approach in assessing quality
management perspectives in internal and external supply chain contexts. Consequently, the
effect of Supply Chain Quality Management (SCQM) practice on the sustainability
performance of Indonesian mining industries after joining the EITI was examined. For this
purpose, the data was collected from the employees of mining companies working in
Indonesia, and the Structural Equation Modelling was employed to examine the relationship
among constructs. A positive and significant relationship between internal quality
management and sustainability performance was found. In addition, upstream quality
management and downstream quality management are positively and significantly associated
with sustainability performance. Thus, these findings indicate that Indonesia's mining
companies have started applying SCQM to achieve their economic, environmental and social
achievement. Practitioners can utilise the proposed model grounded on the relationships
between supply chain management practices and the three sustainable development arenas to
underline SCQM best practices positively affecting sustainable performance.
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Introduction

Quality is a sine qua non for organisations to survive in the competitive market
(Strakova et al., 2020). However, companies have realised the urgency for
continuous quality improvement and fulfilling the customers' expectations and the
need to compete quickly and efficiently in global markets. Consequently, Supply
Chain Management (SCM) has become a mantra by which firms operate inter
organizationally and combine both strategic initiatives and upstream and
downstream processes to reach business excellence (Sahoo, 2019; Muhamed et al.,
2020; Gupta, 2021). These trends imply that quality programs focusing on classical
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approaches, such as TQM and 1SO 9001, must shift to a supply chain viewpoint by
concurrently applying supply chain partner relationships and quality improvement
initiatives to market needs (Madhani, 2020; Peng et al.,2020). SCM philosophies and
technologies are commonly utilised in the global competition to achieve competitive
advantage (Wawak et al., 2020) as manufacturing firms purchase raw materials,
parts, fuels, and other mechanisms from various suppliers worldwide (Harland,
2021). This SCM practice holds quality management initiatives supporting the belief
that product quality is only one factor of quality-oriented effort to competitive
standpoints (Phung et al., 2021 ). Prominent corporations, such as Samsung, UK
Airbus and Tesco, owe their success to exploiting particular opportunities wherever
they are located globally by integrating supply chain while coordinating all chain
activities (Pham et al., 2020). However, sustaining immediate customers are only
feasible if the entire chain obliges to chase coherent and innovative activities
(Haiyun et al., 2021).

Indonesia is abundant in oil, gas and coal, and minerals such as gold, lead, tin and
silver, yet the mining industries have caused many adverse social and environmental
impacts (Gellert, 2019; Grabara et al., 2020). Although Indonesia has become a
democracy, the governance of mining industries still undergoes many challenges
(Widyanti et al., 2021). However, the Indonesian government, and the coal players
in Indonesia, recognise the challenges associated with the sustainability issues as a
result of the dynamics and uncertainties (Kurniawan et al., 2020; Baskoro et
al.,2021) proved with the acceptance of Indonesia to Extractive Industries
Transparency Initiative (EITI) after a long debate and rejection (Yanuardi et al.,
2021). EITI is a world organisation addressing the resource curse by improving
governance quality through open and accountable management of oil, gas and
mineral resources in resource-rich countries. For that reason, coal mining supply
chain management gives considerable attention to the issues of operations
effectiveness (Aguirre-Villegas & Benson, 2017; Shaharudin et al., 2019; Reyseliani
& Purwanto; 2021).

Although Supply Chain Management (SCM) and Quality Management (QM) are
two study fields attracting numerous scholars (Phan et al.,2019; Chau et al.,2021),
the concept of Supply Chain Quality Management (SCQM) and its impact on
sustainability performance has not been thoroughly examined, particularly in the
context of a developing country. This study tests an analytical framework that
defines SCQM into three elements: internal quality management, upstream quality
management and downstream quality management. Further, their impacts on the
three bottom lines of economic prosperity, environmental quality and social justice
are highlighted to better comprehend SCQM in the Indonesian setting.

Literature Review

Various studies have highlighted some features of the quality management
perspective within a supply chain context (Pettit et al., 2019). Though quality
management and SCM viewpoints have been rigorously analysed, few studies
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examine these schemas simultaneously. This phenomenon shows that quality
management in the supply chain setting is generally disjointed and detached across
other studies, such as supplier-buyer relationship (Lin et al.,2021; Szentesi et al.,
2021), strategic management (Sadeghi Moghadam, 2021), manufacturing practices
(Xu et al.,2020) and process integration (Peng et al.,2020). Therefore, Supply Chain
Quality Management (SCQM) is a relatively new evolving research niche (Bastas,&
Liyanage, 2018) integrating SCM and QM practices to reach a high degree of
customer satisfaction by enhancing cooperation within the network of firms and high
performing processes upstream and downstream to organisations to produce
excellent products and services. Chau et al. (2021) further affirm that SCQM is an
enlargement of SCM, adding Quality Management (supplier support, customer focus
and orientation, strategic planning and leadership, continuous improvement and
learning, empowerment and teamwork, human resource focus, management
structure, and quality tools) and Supply Chain Management (transportation and
logistics, marketing, continuous improvement and learning organisational
behaviour, best practices, supply base integration, relationships and partnerships,
and strategic management). As a critical extension of quality management initiatives,
SCQM practices include traditional internal techniques within an organisation and
the external practices across organisational boundaries integrating a firm with its
suppliers and customers (Hong et al., 2019). Therefore, Phan et al. (2019) suggest in
the context of developing countries, SCQM should be highlighted in three areas:
upstream, downstream and internal QM.

The objective of QM is to mould coherence elements in and outside organisations
(Alsawafi et al.,2021). Previous researches have largely agreed on the significance
of Quality Management (QM) in triggering the firms’ performance (Salimian et al.,
2021). However, even companies with excellent QM systems cannot guarantee their
business positions (Gutierrez-Gutierrez et al., 2018), for one of the contemporary
business competitiveness is achieving better sustainability performance. This
performance refers to the combination of the company's economic, social and
environmental performance. Therefore, it is crucial to examine how internal QM
implementation is positively related to sustainability performance, for this will
permit companies to invest more in specific quality initiatives related to people and
management.

As different companies with different positions are included in a supply chain, two
models, upstream and downstream supply chains, have been defined. Corporations
dealing primarily with suppliers on their buy-side are considered upstream supply
chains. At the same time, those specialising in customers and providing services
from the sell-side perspective are categorised as downstream supply chains
(Shkoukani et al., 2013). With the rise of the internet and e-business, the supply chain
activities have been performed with other perspectives as involving technology have
eliminated many non-useful and expensive activities, and only activities with value-
added have been maintained (Phung et al., 2021).
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When integrated with SCQM, the Upstream Quality Management (UQM) is defined
as a set of communication undertakings, information sharing, synchronisation with
vendors to determine quality aspects ranging from technology connecting platform
to quality assurance from the supplier (Phan et al., 2019). Upstream supply is
forecast-driven, and downstream supply chain is customer order-driven (Bastas &
Liyanage, 2018). Hence, the mining companies must have solid UQM (supply side)
as well as Downstream Quality Management (demand side) to respond quickly to
changes in real-time (Pham et al., 2020).

Since corporations shift toward environmental sustainability, management should
expand attempts to develop ecological practices across the supply chain (Alsawafi
et al., 2021). These practices can be focussed either upstream toward suppliers or
downstream toward customers. Usually, the advantages of sustainability practices
with suppliers are more beneficial, contrary to collaboration with customers yielding
mixed outcomes. Broadly, empirical shreds of evidence show that upstream practices
are more closely linked to process-based performance, while the downstream
partnership is related to product-based performance (Haiyun et al., 2021).

The Extractive Industries Transparency Initiative (EITI) proposed by UK Prime
Minister Tony Blair is a multi-stakeholder initiative of assisting developing countries
in fighting against the resource curse by extending consideration of how incomes
generated from oil and gas and mining exploration are disbursed and where they go
to. However, after enactment, the sights on the interference are varied (Vidge et al.,
2019). In one sight, the proponents retain that, by emphasising recording and tracing
expenditures, communities will be well-situated to grasp governments accountable
and guarantee that incomes are expended cautiously. On the other hand, the
opponents argue that the EITI has been only focused on transparency but not on
accountability due to its restricted concentration on searching voluntary information,
along with the proof of corporation expenses and government incomes (Oppong &
Andrews, 2020). Indonesia's government was originally not passionate to participate
in the EITI (Rosser and Kartika, 2020). However, the World Bank adopts and
implements the EITI as a precondition for approving a new loan, which has
accelerated Indonesia's enactment of the EITI (Yanuardi et al., 2021).

Thus, the authors have formulated the following hypotheses:

H1: Operating under Extractive Industries Transparency Initiative principles,
internal quality management is positively related to the sustainability performance
of Indonesian mining industries.

H2: Operating under Extractive Industries Transparency Initiative principles,
upstream quality management is positively related to the sustainability performance
of Indonesian mining industries.

H3: Operating under Extractive Industries Transparency Initiative principles,
downstream quality management is positively related to the sustainability
performance of Indonesian mining industries.
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Research Methodology

The data were collected from 250 employees of the two biggest coal operators:
Adaro Energy Ltd. and Bukit Asam Prima Ltd. The companies have opted to
maintain stable operations in the regions. Despite their substantial economic
contributions to the regional growth, the companies have a poor public image
because they are considered as the main environmental polluters. To improve the
social image and to comply with government regulations since Indonesia have joined
Extractive Industries Transparency Initiative, the mining industries are increasingly
implementing environmental management systems by adopting environmentally
friendly supply chain management focused on a reduction of the negative impacts of
supply chain activities and minimisation of energy as well as material usage.

Since the area is peatland (Arisanty et al., 2020), coal extracted from deposits is
usually inappropriate for direct use. The companies must apply the proper technique
to acquire the customers' suitable quality that involves internal, upstream and
downstream quality management while simultaneously paying attention to
sustainability issues. Purposive sampling is employed as it is the most common
method applied while examining specific characteristics of respondents (Campbell
et al., 2020). A total of 500 questionnaires were administered with 50% returns, of
which 250 were useable, giving a response rate of 50 %.

Structural Equation Modelling (SEM) was employed to test the relationship among
observed variables. Hair et al. (2020) confirm that, in SEM, the sample size should
be greater than 100 to generate adequate statistical control. Thus, the sample size of
250 was adequate for the current study. Factor loadings and Average Variance
Extracted (AVE) are evaluated to determine discriminant validity where only items
with factors loading and AVE surpass 0.50 will stay in the model (Hair et al., 2020;
Dash & Paul, 2021). The data collection was conducted from June to December
2020.

The questionnaires adopted from the previous research was used to collect data.
Internal Quality Management (X1), Upstream Quality Management (X2) and
Downstream Quality Management (X3) adopt questionnaires from a previous study
conducted by Phan et al. (2019). Internal Quality Management (X1) was analysed
with ten items: top management support, quality strategy planning, process
management, data and quality report, feedback, quality design, problem-solving,
continuous improvement, quality training, and rewards. Upstream Quality
Management (X2) was measured with six items: supplier quality management,
suppliers’ technology link, suppliers’ information sharing, suppliers’ participation in
product design, suppliers’ involvement in quality improvement, and strategic
partnership with suppliers. Downstream Quality Management (X3) was quantified
with five items: customer relationship management, customers’ technology link,
customers’ sharing information, customers’ engagement in product design, and
customers’ engagement in quality improvement. Sustainability Performance was
measured with six items adapted from Kahkonen et al. (2018). The items were efforts
to create environmentalism, efforts to develop socially responsible behaviour,
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environmental supply chain monitoring, social supply chain management systems,
environmental new product and process development, and social supply chain
strategy redefinition.

All the above scales utilised a 1-5 (from strongly disagree to agree strongly)
response set. Individual scores were calculated by computing scale averages for each
dimension.

Respondent” demographic profiles were related to gender, ages, education and
tenure. 181 respondents were male (72.5%), whereas 130 (52.1%) respondents were
under 30 years old. Further, most of the respondents had undergone higher education,
with the majority at the college level as of 214 (85.6%), followed by 32 of some
college (12.8%), and even 4 respondents (1.6%) have a graduate degree. Most of
the respondents were relatively senior employees, as 180 respondents (71.4%) had
worked in the company for more than 5 years, followed by 58 people who joined
the business for 2-4 years (23.2 %). Only 12 respondents (4.8%) had been with the
company for less than 2 years.

Results and Discussions

Since the effect of SCQM on Sustainability Performance is not much conceptualized
yet, PLS-SEM is an appropriate method to estimate these complex cause-effect
relationships. The process comprises two phases; generating a measurement model
to assess the convergent validity of the constructs, followed by structuring a
structural model to examine and evaluate the magnitude effects. The estimation
models validity is performed by observing the factor loading and calculating
Average Variance Extracted (AVE) instead of the traditional “Cronbach's Alpha”.
The estimation model in Table 1 shows that the loading factors and Average
Variance Extracted (AVE) are all above 0.50, meaning that the instrument had
satisfactory convergent validity (Hair et al., 2020).

Table 1. Measurement model

Construct & AVE Items Loadin
g
Factors
Internal Quality 1.  Top management support 0.734
Management 2. Quality strategy planning 0.911
(AVE = 0.850) 3. Process management 0.884
4. Data and quality report 0.882
5. Feedback 0.814
6. Quality design 0.888
7. Problem solving 0.853
8. Continuous improvement 0.895
9. Quality training 0.816
10. Rewards 0.826
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Upstream Quality 1. Supplier quality management 0.862
Management 2. Suppliers’ technology link 0.875
(AVE = 0.910) 3. Suppliers’ information sharing 0.945
4. Suppliers’ participation in product design 0.921
5. Suppliers’ involvement  in  quality | 0.950
improvement 0.910

6. Strategic partnership with suppliers.

Downstream Quality 1. Customer relationship management 0.958
Management 2. Customers’ technology link 0.962
(AVE=0.892) 3. Customers’ information sharing 0.823

4. Customers’ engagement in product design 0.849
5. Customers’ engagement in quality 0.872
improvement.
Sustainability 1. Efforts to create environmentalism 0.561
Performance 2. Efforts to create socially responsible 0.562
(AVE=0.656) behaviour 0.568
3. Environmental supply chain monitoring 0.789
4. Social supply chain management systems 0.671
5. Environmental new product and process 0.789
development
6. Social supply chain strategy redefinition.

The results of structural equation modelling are displayed in Table 2, showing the
whole paths are significant.

Table 2. The Structural Equation Modeling results

Path Path R? P- | Conclusion
Coefficient Value

Internal Quality Management > 3.518 0.43 | 0.00 | Significant
Sustainability Performance
Upstream Quality Management - 2.835 0.32 | 0.00 | Significant
Sustainability Performance
Downstream Quality Management-> 2.698 0.10 | 0.03 | Significant
Sustainability Performance

The positive path coefficient value of internal quality management - sustainability
performance = 3.518, and p-value = 0.000 confirms the first hypothesis that due to
operating under Extractive Industries Transparency Initiative principles, internal
quality management is positively related to the sustainability performance of
Indonesian mining industries. Similarly, the positive path coefficient value of
upstream quality management - sustainability performance = 2.835, and p-value =
0.000 confirms the second hypothesis that due to operating under Extractive
Industries Transparency Initiative principles, upstream quality management is
positively related to the sustainability performance of Indonesian mining industries.
Finally, the positive path coefficient value of downstream quality management >
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sustainability performance = 2.698, and p-value = 0.03 confirms the third hypothesis
that downstream quality management is positively related to the sustainability
performance due to operating under Extractive Industries Transparency Initiative
principles of Indonesian mining industries.

The model goodness of fit is calculated with the Stone—Geisser Q-square test for
predictive relevance (Chin, 2010) with the formula:

Q2=1-(1-R? (1-RH),..(1-RpH

Thus,Q2= 1-(1-0.43) (1-0.32) (1-0.10)

=1-(0.57) (0.68) (0.90)

=1-0.348 = 0.652 (65.2%).

Since Q-squares surpass 0.5, the predictive relevance prerequisite is fulfilled,
indicating the robustness of the model.

The findings affirm the proposed hypotheses and disclose statistically significant
results for the overall performance of SCQM practices on sustainability at an
aggregate level, supporting the previous research (Pham et al., 2020; Phan et al.,
2019). This proves that SCQM initiatives, such as top management support, quality
strategy planning, process management, data and quality report, feedback, quality
design, problem-solving, continuous improvement, quality training, rewards,
supplier quality management, suppliers’ technology link, suppliers’ information
sharing, suppliers’ participation in product design, suppliers’ involvement in quality
improvement, strategic partnership with suppliers, customer relationship
management, customers’ technology link, customers’ sharing information,
customers’ engagement in product design, and customers’ engagement in quality
improvement, go to achievement of sustainability performance. Entire efforts to
mitigate environmental and socio-economic footprints have unquestionably
generated positive outcomes verified by the statistical denoting positive and
significant relationship between these SCQM practices and sustainability
performance.

However, the consequences of the individual level breakdown of SCQM practices
appear to range from activity to activity. From SCQM practices, internal quality
management with the highest t-value (t-value = 3.518; p=0.000) has the most
significant impact on sustainability performance, while downstream quality
management is customer order-driven (Bastas & Liyanage, 2018) and has the lowest
impact. This may be because companies are still in the early stage of collaborating
with customers in relationship management, technology links, sharing information,
product design, and quality improvement. At this stage, the company is still
developing a reactive set of environmental management. Corporations at this level
are apprehensive about the cost of failure to comply with environmental legislation,
so the focus is on the end of the process, for example, the usage of strainers in
chimneys and the appropriate waste disposal (Jabbour et al., 2020l Rada et a., 2017;
Rada et al., 2018). Therefore, environmental management rarely happens within the
production process.
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Further, external influences and pressures of a corporation while aligning SCM with
sustainability issues appear in different forms: coercive to mimetic to normative
(Mena & Schoenherr, 2020). Coercive force is associated with the country
intervention and extra reliance on external resources. Mimetic strain relates to
duplicating different profitable organisations. However, normative pressures are
greater elusive as they provoke from the occupation and scholars. The dissemination
of environmentally friendly SCM in growing international locations is commonly
associated with coercive strain. One of the guarantees imposed at the 2009 G20
summit through the Indonesian president was once a voluntary goal of a 26% limit
in greenhouse gasoline (GHG) emissions, under the business-as-usual degree
through 2020, and in addition discount of up to 41% beneath business-as-usual
(Usop & Rajiani, 2021). Thus, in the case of Indonesia, the adoption of GSCM to
sustainability overall performance is due to coercive strain, whilst the
implementation is reckoned to be supreme to guard sound governance,
accountability and sustainable monetary improvement (Kurniawan et al., 2020;
Baskoro et al., 2021). However, the dialogue of environmental performance cannot
be restrained to the organisation, as the whole business enterprise affects and is
influenced by the supply chain. Thus, companies have interdependencies because
they interact in material and information flows, from the dealer of raw materials to
the last purchaser (Chau et al., 2021), adding value to the product at each tier in the
supply chain (Harland, 2021). This broader supply chain perspective is applicable
for the transition toward sustainability within the Indonesian setting by integrating
internal quality management with upstream and downstream guality management to
anticipate future trends.

Managerial Implication

The propositions and the consequences of the research grant managers tips about
effective management of upstream, midstream and downstream supply chain
networks and cognisance of the achievable synergies bobbing up from the blended
outcomes of SCQM practices that should deliver preferred first-rate overall
performance effects throughout the supply chain network. The findings motivate
managers to prioritise excessive precedence on each inter-firm and intra-firm
relationship as conditions for reaching superior first-rate performance. To increase
organisational surroundings conducive to producing an eminence product for the end
customer and meet the necessities of world market opposition in the long run,
managers must no longer be counted entirely on developing internal quality
integration capabilities. Instead, they ought to undertake a supply chain viewpoint to
managing quality in an experience that they should expand the notion of a customer
to comprise both stakeholders within the organisation and suppliers and other
associates who are reliant on anyone else within or between the organisations.
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Conclusion

The existing studies highlight the noteworthy lack of a consensus amongst
operations and supply chain management researchers and practitioners concerning
the theoretical foundations and related empirical proof for the performance impact
of supply chain quality management (SCQM) practices on three bottom lines of
sustainability issues. This study aims to equalise this disparity in the literature
through empirical examination of the relationship between SCQM practices and
sustainability performance in Indonesia. The result denotes that the country, to some
extent, has applied the credos of the Extractive Industries Transparency Initiative.
Thus, to boost sustainable performance, effective quality management across the
whole e-supply chain is encouraged if a firm intends to deliver superb products and
services to customers efficiently.

Despite the contributions of the present study to each of the principles and exercises
of SCQM, it has various boundaries setting up possibilities for future research. The
focal point in the present study was on the Indonesian-based coal mining sector and
involved processing one product. Given the differences in the mining environment
of firms and today’s mining industry’s reliance on supply base and the resulting
implications for product quality outcomes, future research could explore the
performance impact of SCQM practices on quality in various mining industries. In
addition to imparting depth to the study, focusing on many mining industries not
only controls for quality performance variance due to industry-specific stipulations
and characteristics but also enhances the generalizability of the findings.
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ZWIEKSZANIE WYDAJNOSCI ZROWNOWAZONEGO
ROZWOJU POPRZEZ ZARZADZANIE JAKOSCIA LANCUCHA
DOSTAW W GORNICTWIE

Streszczenie: Chociaz ostatnio wiele uwagi po§wigcono koncepcjom zarzadzania tancuchem
dostaw (SCM), jego zwigzek z filozofig zarzadzania jakoS$cia jest rzadki i luzny, glownie
W krajach rozwijajacych sie, dziatajacych w ramach Inicjatywy Przejrzystosci Przemystu
Wydobywczego (EITI). Chociaz znaczenie zarzadzania jakos$cig jest doceniane na catym
$wiecie, srodowisko akademickie potrzebuje bardziej kompleksowego podejscia do oceny
perspektyw zarzadzania jakoscia w kontek$cie wewnetrznego i zewngtrznego tancucha
dostaw. W konsekwencji zbadano wplyw praktyki zarzadzania jakos$cia tancucha dostaw
(SCQM) na wyniki w zakresie zrownowazonego rozwoju indonezyjskiego przemystu
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wydobywczego po wstapieniu do EITI. W tym celu zebrano dane od pracownikéw firm
wydobywczych pracujacych w Indonezji, a do zbadania relacji miedzy konstruktami
wykorzystano modelowanie réwnan strukturalnych. Stwierdzono pozytywny i znaczacy
zwigzek miedzy wewngtrznym zarzadzaniem jakoscia a wynikami zrownowazonego
rozwoju. Ponadto zarzadzanie jako$cig na poczatku i na koncu sa pozytywnie i znaczaco
powiazane z wynikami zrownowazonego rozwoju. Zatem odkrycia te wskazuja, ze
indonezyjskie przedsi¢biorstwa wydobywcze zaczety stosowaé SCQM, aby osiggnaé swoje
osiagnigcia gospodarcze, $rodowiskowe 1 spoleczne. Praktycy moga wykorzystaé
proponowany model oparty na zwigzkach migdzy praktykami zarzadzania tancuchem dostaw
a trzema obszarami zrownowazonego rozwoju, aby podkresli¢ najlepsze praktyki SCQM
pozytywnie wptywajace na zrbwnowazong wydajnosc.

Stowa kluczowe: centrum dystrybucji, przedsigbiorstwo, MSP.

BRI WAHNEREERESURHEMSRN

BB REFREIHNUESIE (SCM) MZET rAREZR - BESHREEEETH
BRERVEME - TBZEREWERERN (EIT) FEEMNKEFER - 845K
SEEENEEUEF/RAZIOATY - BEARFEBZEW T ARKITEA RIS ELH
NHEFIRPNRESENR - B - F£MA EITI 5, #AEREEE (SCQM) K
X ENE R A\ ol 4 R BEMRIFIHIT 715 - AL - NEEEEAILT
R WASIMR TWERIE - ARAEWHERERGEWEZBNRE - K
WEREEERMUF ARGV ZBFERRMEZNRE - I - LBEREERE
MTHEREEESYKEMANEEEEMER - Bt - XERNKBEEERILAY
A ATIEHIANE SCQM ESRIELTT - RS - ANUZJLFBET
HNUEEELBS =" OHRARIL ZERANIANETRERSEE SCOM HX{ESKE
X ] LG E AR F N

Xiia) : BoEPO - B - /R

54



