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ABSTRACT

In the past decade, sustainability issues have emerged as an important area of
consideration in business. The mining industry in South Africa has not been spared
from this debate since it is one of the major contributors to the environmental
challengesthatSouth Africaand other sub-Saharan countriesare facing. The purpose
of this study is to explore green supply chain management(GSCM) practices and their
relationship with enterprise performance in the South African mining industry. More
specifically, this research explores the effect of GSCM practices and other
organisational factors on enterprise performance in mining companies that operate in
Rustenburg in North West Province.

This study adopted a research model relating GSCM practice and enterprise
performance through three organisational variables (employee job satisfaction,
operational efficiency, and relational efficiency) as moderators. Statistical analyses
were based on the data collected through survey questionnaires from two South
African platinum mining companies in supply chain management departments.
Reliability and validity of the research model were tested by the widely accepted
statistical tools. To test the hypothesesrelating GSCM practice implementation and
enterprise performance, correlational analysis and multi-regression models were

used.

The most anticipated finding of the study was a direct link between GSCM practice
implementation and enterprise performance. Indeed, statistical significance wasfound
between the variables. Furthermore, there were significant direct relationships that
were found between GSCM practice implementation and enterprise performance
through three mediating variables of employee job satisfaction, operational efficiency
and relational efficiency. This result indicates that enterprise performance will be
improved when GSCM enhances employee job satisfaction, operational efficiency and
operational efficiency.

Keywords: Green Supply Chain Management, Enterprise Performance, Employee
Job Satisfaction, Operational Efficiency, Relational Efficiency, Republic of South
Africa.



TABLE OF CONTENTS

DECLARATION. ..ottt sttt estestessesseeseeseeseesessenbeeneeneensenseseensensens [
ACKNOWLEDGEMENTS ..ottt sttt bt sne st eneenae st i
AB STRACT ettt bttt b e bbbt a et b e e et e b e Rt et et et e aenre s ii
I IS IO ] 1A = I S iX
LIST OF FIGURES ..ottt sttt st st ssesneente st s ane e iX
CHAPTER 1 INTRODUCTION AND BACKGROUND TO THE STUDY ......cccecvvenuenne. 1
1.1 INTRODUGCTION ..ottt sttt et e e re et sse e e ssestesresnesseeseeseensesessesreeneennenens 1
1.2 PROBLEM STATEMENT ...ttt sttt st sae st snesne s 3
1.3 AIM OF THE STUDY .ottt ettt sttt s ea et nestesneennennas 4
1.4 RESEARCH OBJIECTIVES......cooi ittt st sae st sne s nnens 4
1.5 CONCEPTUAL MODEL AND HYPOTHESES........ccooiiiiirinineneee e 4
1.6 PRELIMINARY LITERATURE REVIEW......ccoi ittt 6
1.6.1 Green Supply Chain Management..........cccoeveiieieeeeseese e 6
1.6.2 Relational EffICIENCY ......ccoiiiiiiieieree e e 6
1.6.3 Operational EffiCIENCY .....ccv e 7
1.6.4 Employee Job SatiSfaction ..........ccceriiiniiiseeeeee e 7
1.6.5 Enterprise PerformManCe ..ottt 7

1.7 SIGNIFICANCE OF THE STUDY ..ottt 8
1.8 RESEARCH METHODOLOGY .....ocotiieieieiesiesiesieseeeeseessestessessessessessesssessessessessessessens 8
1.8.1 Research Approach and DESIgN.......cccccveveiieieeie e e 8
1.8.1.1 RESEAICN DESIGN ....eeieiiiiiiii ettt e e e s e e e ennes 9
1.8.1.2 RESEAICKH SIIALEQY .....veeeiurieeiitieeiiiieeiitee ettt ettt ettt et e e e e be e sne e e sne e e nnnee s 9

1.8.2 SAMPIING DESIGN ...ttt re e re e re e s 9
1.8.2.1 Target POPUIALION .......ooiiiiiieiiiiieiiie et 10
1.8.2.2 Sampling APPrO@CK .....ooiuiiiiiiie et e 10
1.8.2.3 Sampling TECNNIQUE ........ceeieiiiiie et nes 10

1.8.3 Data ColleCtion ProCEUUIES.........cccoveeeriee et es 10

1.9 DATA ANALY SIS oottt sttt sttt sbesreeseeneeneeseesrennens 11
1.10 RELIABILITY, VALIDITY AND MODEL FIT ..ceiiiiiiiieeieese e 11
1.11 ETHICAL CONSIDERATIONS......ooot ittt eeeeee e e st enaesae s sne s 12
1.12 CHAPTER CLASSIFICATION .....cotititiiieieiesie st see st s ssee st e s e 13



1.12.1 Chapter 1: Introduction and Background to the Study.........c.ccecevervrrnnnne 13

1.12.2 Chapter 2: Literature Review on Research Constructs and Mining

INAUSTIY IN RSA ..ottt st et enaeeneeneennee e 13
1.12.3 Chapter 3: Research Methodology .........ccoceviririririiiiieeeeee e 13
1.12.4 Chapter 5: Data Presentation, Analysis and Interpretation........................ 13
1.12.5 Chapter 6: Conclusions and Recommendations ............coccoereeieeieeneesiennenn 14
CHAPTER 2 LITERATURE REVIEW......ccooiiieeeese sttt st 15
2.1 INTRODUGCTION ...ttt ettt s sae et ss et sttt be e e e sbeseesns 15
2.2 DEVELOPMENTS IN THE MINING INDUSTRY IN RSA ..., 15
2.2.1 History of the South African Mining INAUSEY ........cocvieiiciece e 16
2.2.2 Recent Developments and Current Situation ...........cccceeevenenenenneneneseneens 16
2.2.3 Challenges of the Mining INndustry in RSA ..o 17
2.2.4 Importance of the Mining Industry to the SA Economy........c.ccocveeviniinnnene 19
2.3 GREEN SUPPLY CHAIN MANAGEMENT .....ooiiitiininieieieee e 19
2.3.1 DefiNitioNS Of GSCM ......oiiiiiiiiiese et e 19
2.3.2 Factors INfluencing GSCM ... e e 20
2.3.2.1 Laws and REQUIALIONS .........ccoiiiiiiiiiiiieeiiiie ettt 20
2.3.2.2 Environmental Advocacy Groups (NGO) .......ceeeeeiiiiiiiiieieeee i e e 21
2.3.2.3 COMPEBLITION ...ttt ettt e e e e i e e st e e ebe e e snbe e e snne e e sanneeens 21
2.3.2.4 CUStOMErsS’ PreferenCe.......cvvvii ittt 22
2.3.3 Importance and Benefits 0Of GSCM ... 22
2.3.4 The OUICOMES Of GSCM......oiiiiiiiirieeeee e 22
2.4 RELATIONAL EFFICIENCY ...oooiiiiii ettt st nnas 23
2.4.0 DEFINITIONS....eeiiiiieieese ettt st b e bbb e benre s 23
2.4.2 Factors Influencing relational effiCiencCy ........cccooeiiiiieiiieeeeee 24
2.4.3 Importance and Benefits of relational efficiency ........cccccvvveveiveveccieccece, 24
2.4.4 The relationship between relational efficiency and enterprise performance
............................................................................................................................... 25
2.5 OPERATIONAL EFFICIENCY ..ottt sttt 25
2T R 1Y 1 11T SRS 25
2.5.2 Factors Influencing operational efficienCy........c.ccccevvvcevieii e 26
2.5.3 Importance and Benefits of operational efficiency..........cccocvniriiiiiininnene 27
2.5.4 The relationship between operational efficiency and enterprise
[OTST g (0] 110> o = S 27



2.6 EMPLOYEE JOB SATISFACTION .....oiiiiiiieiieie et 27

2.6.1 DEFINIIONS....cceeiieieieee ettt st sa et nne e 27
2.6.2 Factors Influencing Job Satisfaction ............ccccocevveveience s 29
2.6.3 Importance and Benefits of Job Satisfaction ..........ccccoccveveeiiiivie e, 29
2.6.4 The relationship between job satisfaction and enterprise performance..... 30
2.7 ENTERPRISE PERFORMANCE ......co oottt 31
P2 0 R D 1= 11 11T TP 31
2.7.2 Factors Influencing enterprise performance..........ccccocererenineneesenesesenens 32
2.7.3 Importance and Benefits of enterprise performance...........ccccoccevveveieenne. 32
2.7.4 Measurement of enterprise performanCe...........cooveeererereneseeieenese e 32
2.8 CONCLUSION ..ottt st st seese st e b e enestesnens 33
CHAPTER 3 RESEARCH DESIGN AND METHODS. .......ccccooiiirirereese e 35
G T8 R NI I @15 1 L O 1 ]\ S 35
3.2 RESEARCH PHILOSOPHY ..ottt sttt 35
G 00 I o 1S3 1AV 1 35
3.2. 2 INTEIPIETIVISIT ..ttt e s ae e e re e ane e e reesneeenneeenes 36
G B == 111 o o 36
I N = To [ =N (1] o R PRRR 36
3.3 RESEARCH APPROACH ...ttt sttt 36
3.4 RESEARCH DESIGN ...ttt tee s tee st et snee e sne e snne e nnneeeennes 37
G @ o 1SY=T V7= 1[0 T (1 o | S 37
3.4.2 Correlational RESEAICN .........ccooviiiiieee e e 37
3.4.3 Developmental DESIGNS .......cciciiiieieeie ettt 37
3.4.4 SUIVEY RESEAICN......cuiieieie e e 38
3.5 SAMPLING DESIGN ...ttt ae et sa e sse s snens 38
3.5.1 POPUIALION ..ottt sttt sttt snenne s 38
3.5.2 Parameters Of INTErEST.......c.eo e e 39
3.5.3 SAMPIING Fram@.....ocueeieceeceee ettt sttt nre e 39
3.5.4 SAMPIE SIZE ..ot 39
3.6 APPROACH TO SAMPLING ..ottt st 40
3.7 DATA SOURCES ...ttt e et e e s e et eae e e enre e e nee e ennes 40
3.8 DATA COLLECTION INSTRUMENT ....ootiieisesieise et sne s 40
3.9 DATA ANALYSIS METHODS AND TECHNIQUES.........ccoo o 41

Vi



3.9.1 StatiStiCal ANAIYSIS......cooiiiirer e 41

3.9.2 REHADINTY ..o 41
B.9.3 VAIAIY veovereereeeeeeeee e seeesee e se s s ee e sesese s s se e s ees e s seseseseeese 42
3.10 ETHICAL CONSIDERATIONS ...ttt 42
3.10.1 Protection of RESPONUENTS.......ccceiieiiiieeseee e 43
3.10.2 VOIUNTANNESS. ...ttt b e n e nne s 43
3.10.3 ReSpoNdents’ PriVaC .......ccccciiiieiiiie ettt et 43
3.10.4 Honesty with Professional Colleagues...........ccueeeienineninieieesesesesieneens 43
3.11 CHAPTER SUMMARY ..ottt ne e ne e nnna e 44
CHAPTER 4 DATA ANALYSIS AND INTERPRETATION OF THE RESULTS....... 45
4.1 INTRODUGCTION ..ttt st be e b e sbe e sate e be e s aneesbeesaseesaneens 45
4.2 RESPONSE RATE ...t 45
4.3 DEMOGRAPHIC DETAILS OF RESPONDENTS.......ooiiiiee e 46
T T8t R ©1=T o [ [ OSSP PTO TSP 46
4.3.2 ReSPONAENTS @0E .....eiuiiiiiiiieiirie et 46
.33 RACE ...t e 48
4.3.4 EMPIOYMENT PEIIOU . ..ottt bbb 49
4.3.5 Positions occupied by the respondents..........ccccoeveeiceiiee e 50
4.4 RELIABILITY ANALYSIS e 51
45 PERCEPTIONS OF RESPONDENTS TOWARDS GSCM PRACTICES AND
ENTERPRISE PERFORMANCE ...t 52

4.5.1 Mean scores, standard deviations, skewness and kurtosis analysis for
GSCM, employee job satisfaction, operational and relational efficiencies 52

4.6 CORRELATION ANALYSIS ..ottt 54
4.6.1 Correlation between GSCM and enterprise performance...........c.ccoceeereenee. 55

4.6.2 Correlation between employee job satisfaction and enterprise performance

4.6.3 Correlation between operational efficiency and enterprise performance... 56

4.6.4 Correlation between relational efficiency and enterprise performance...... 57
4.7 REGRESSION ANALY SIS, ...ttt et 57
4.7.1 Regression analysis: GSCM and employee job satisfaction ....................... 57
4.7.2 Regression analysis: GSCM and Operational Efficiency ........cccccevevenenee. 58
4.7.3 Regression analysis: GSCM and Relational efficiency.........cccccocevveeiiennnns 59
4.7.4 Regression analysis: GSCM and enterprise performance..........cccoceeeveenne. 62

Vii



4.8 RESULTS OF HYPOTHESES TESTS .....oiiiieeeeeeeee et 62
4.9 CONCLUSION ...ttt e 64

CHAPTER 5 CONCLUSIONS, RECOMMENDATIONS, LIMITATIONS, AND

IMPLICATIONS FOR FURTHER RESEARCH........ooi e 65
5.1 INTRODUGCTION ...oiicictiiieieeste ettt sessesse e ssesteaeseenessessens 65
5.2 REVIEW OF THE STUDY ..ottt st 65
5.3 REALISATION OF THE OBJECTIVES OF THE STUDY ...ccooeiiieiieeeee e, 65
5.4 CONCLUSIONS BASED ON THE THEORETICAL OBJECTIVES.........ccccevunnee. 66

5.4.1 Conclusions on literature review of the nature and composition of the
MINING INAUSTIY . .ot e e e e 66

5.4.2 Conclusions on literature review on GSCM and enterprise performance.. 67

5.4.3 Conclusions on literature review on the impact of GSCM practices on

enterprise PErfOrMAaNCE.........ccocii e nre e 67
5.5 CONCLUSIONS BASED ON EMPIRICAL OBJECTIVES. ..., 67
5.5.1 Conclusions regarding the effect of GSCM practices on enterprise
LT (0] 110> o = S 68
5.6 RECOMMENDATIONS ...ttt s e st e e e nae e e e e s e e snneeennnee s 68
5.6.1 Recommendations regarding GSCM.........cccccveieiiereeieesie e 68
5.6.2 Recommendations regarding operational efficiency .........c.ccceeeviieienennne 68
5.6.3 Recommendations regarding relational efficiency.........cccccevvevieiecieenene, 69
5.6.4 Recommendations regarding employee job satisfaction.............ccccccoenenene 69
5.7 LIMITATIONS OF THE STUDY ..ooooicieiieietesesisestes et 70
5.8 IMPLICATIONS FOR FURTHER RESEARCH. ... 70
REFERENGCES ...ttt sttt et e e et e e nne e e e s be e e snne e e nnnee s 71
APPENDIX 1: RESEARCH QUETIONNAIRE ....cceitetiireieeseee e 84
APPENDIX 2: ETHICAL CLEARANCE LETTER ...ccoiiiiiieeseeeeese e 91
APPENDIX 3: APPROVAL LETTER BY SUPERVISOR ......ccoiiieeee e 93
APPENDIX 4: DECLARATION BY LANGUAGE EDITOR .....ccccooiiiiie e 94
APPENDIX 5: DESCRIPTIVE STATISTICS ..ottt 95
APPENDIX 6: CORRELATIONS STATISTICS ..ot 101
APPENDIX 7: REGRESSION STATISTICS ... 103

viii



LIST OF TABLES

Table 2.1: Mining sector contribution to the South African economy in 2013 .............ccccee.e. 16
Table 4.1: RESPONSE RALE .....ccuviiiiiiiiiie ettt et e e e st e e e s nnnr e e e e e e nnnees 45
Table 4.2: Gender of the RESPONUENTS ........coviiiiiiiiieiiiiie e 46
Table 4.3: Age Categories of the RESPONAENES .........ccveiieiiiiiiee e a7
Table 4.4: Racial Classification of the respondents ..........cccccco v, 48
Table 4.5: EMPIOYMENT PO .......coociiiiiiiiiiiee et e e e e e e 49
Table 4.6: Positions Occupied by RESPONUENLS ........ccvviieiiiiiiiie e 50
Table 4.7: Reliability of Measurement SCaleS..........ccuvveeiiee i 51
Table 4.8: The mean and standard deviation scores of all variables .............ccccccevviiiveennnee. 52
Table 4.9: Correlations: GSCM and Enterprise Performance..........ccccvvveereeiiiieneesniieee e 54
Table 4.10: Regression Model 1: GSCM and Employee Job Satisfaction. ................ccevveeee. 57
Table 4.11: Regression Model 2: GSCM and Operational Efficiency........c.cccccceveiviiieeennnnee. 58
Table 4.12: Regression Model 3: GSCM and Relational Efficiency. ..........cccovveeeeeiiiicinnnnen, 59
Table 4.13: Regression Model 4: Three Mediating factors and Enterprise Performance. .....60
Table 4.14: Regression Model 5: GSCM and enterprise performance ...........ccccccceeeveevvvneeen. 62
Table 4.15: Results of Hypotheses TeSHNG .......ccooiiiiiiiiiie e 63

LIST OF FIGURES

Figure 1.1: Conceptual MOEL ..........oeviiii oo e e e e 5
Figure 2.1: Global and local influences on mining companies in RSA operations.................. 18
Figure 2.2: Job satisfaction MOEL............oooiiiiiiiie e 28
Figure 2.3: The importance and benefits of employee job satisfaction ...............ccccceeeeennns 30
Figure 4.1: Graphically illustrate respondents’ age statistiCS...........ccceeeeviiieeiiiiiiec e, 47
Figure 4.2: The figure below displays racial group resultS..........c.cocovvieieeeeeiiiiiccciieeee e 48
Figure 4.3: Below presents employment period statistics reflected in Table 4.5 ................... 50



CHAPTER 1
INTRODUCTION AND
BACKGROUND TO THE
STUDY

1.1 INTRODUCTION

The mining industry is a vital clusterwithin the South African economy and has been
for over a century. This makes it essential for data on the industry to be freely available
for stakeholders to understand how the industry is performing. In 2017 the projected
estimate according to the Chamber of Mines of South Africa (the custodians of the
South African mining industry) contributed almost 7% of the gross domestic product.
In other words, the direct contribution of miningto GDP was R312 billion in 2017
(Chamber of Mines, 2017). Although the industry has lost almost 30 000 jobs since
2014, employmentis estimated to have increased by 1.6% to 464 667 during 2017,
which can be attributed partially to the growth experienced in the industry.
Furthermore, the mining industry has a considerable number of companies and
generates substantial revenue. Top players represent the highest revenue in the
industry and have noteworthyinfluence within the mining sector. Regarding the market
outlook, the South African metals and mining industry is forecast to have a value of
USD42,395.4 million, an increase of 10.6% between 2016 and 2018 (Marketline,
2018).

Mining operations are the strategic and essential industrial activities which rely on the
extraction, transportation and use of non-renewable natural resources, causing
several interactions with the environment (Barve & Muduli, 2013). Years of
unregulated mining and mineral processing activities such as drilling, blasting,
crushing and other associated activities have not come without any environmental
costs. Furthermore, Barve and Muduli (2013) suggest that the impact of mining
activities on pollution of air, water, land, soil quality, vegetation including forest
ecosystems, and on human health and habitation have become a matter of grave
concern. There are a considerable number of challenges that are faced by the mining
industry throughout the globe. Lately, environmental sustainability is one of those
challenges driving firms to develop internal green activities (Jacob, Gordhan &
Ramatlhodi, 2016). The South African mining industry suffered a massive blow due to

poor policy decision-making by the ruling party. The dismissing of the finance minister



of South Africa (RSA) by the former presidentJacob Zuma in the year 2017 led to the
country’s creditworthiness downgrade to a level just above the junk status by credit
rating agencies such as Moody's Investors Service and Standard and Poor (Jacob et
al., 2016).

Environmental issues from the extractive industries and especially mining are
prevalent and harmful. An effective way to manage these pernicious environmental
problems is through organisational practices that include the broader supply chain
management. Green supply chain practices and their role in mining industry strategy
and operations have not been comprehensively addressed (Kusi-Sarpong et al.,
2015). According to Shafique, Asghar and Rahman (2017), balancing between
environmental and economic performance and getting the boostin organisations. The
protection of the environment has become an important concern to most customers
and regulatory authorities in every country, which explains why environmental
protection has become the bone of contention of organisations. Green supply chain
management (GSCM) is fully-fledged and covers the stages of the product lifecycle
that especially focus on green purchasing, green manufacturing, green logistics,
investmentrecovery and cooperation with customers. Through the implementation of
GSCM practices, organisations can achieve superior performance focusing on
environmental, social, economic and operational performance (Albort-Morant, Leal-
Millan & Cepeda-Carrion (2016).

Going green in the past decade has been a never-ending debate among different
industries (Albort-Morant et al., 2016). The mining industry is not spared from this
debate as the main contributors to the environmental challenges that RSA and other
sub-Saharan countries are facing. The practice of GSCM has been considered by the
manufacturers as a feasible option to reduce the environmental impact of operations
while simultaneously improving their operational performance (Vanalle, Ganga,
Godihno & Lucato, 2017). Institutional pressure is one of the most critical factors that
have encouraged companiesto implement GSCM practices. GSCM aims to maximise
overall environmental profit by adopting a life cycle approach through product design,
material selection, manufacturing, and sales and recovery, and therefore helps the
firm to realise its sustainable development and improvement (Shi et al., 2012).
According to Hossein et al. (2016), applying green supply chain practices rather than

traditional onescan help organisationsto develop win-win strategieswhich assistthem
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in attaining profitand market share objectives by lowering the environmental risks and

impacts while raising their environmental efficiency.

1.2 PROBLEM STATEMENT

Recently, the South African mining industry has been beset by problems in industrial
relations which have persistently reduced competitiveness and deterred foreign
investment (Marketline, 2018). The industry shrunk in 2016 despite the recovery in
commodity prices. As alluded to earlier, a problem which has held back the mining
industry in RSA during recent years has been that of industrial relations. Recently,
compensation packages were agreed with complainants following the 2012 shooting
of 34 miners involved in a wildcat strike (Marketline, 2018). In May 2016, a South
African High Court ruled that people who contracted silicosis and tuberculosis as a
result of unsafe conditionsatmines couldjoin togetherin a class-action lawsuitagainst
mining companies for compensation. The resurgence of mining-related diseases
implies that mining companies will face increased regulatory activity, new and tighter
dust limits, operational changes and increased corporate liability (Marketline, 2018).
Therefore, this study presupposes that improving on GSCM practices will lead to
superior enterprise performance in the mining industry, which is a solution to the
challenges that the industry faces currently.

Most extant empirical literature only focuses on subsets of GSCM constructs. Most
studies are probably unable to offer a comprehensive view of GSCM research, thus
reducingthevalueforpractitioners and scholarsto some extent (Fang & Zhang,2018).
A considerable number of studies on GSCM in the mining industry have been
conducted among the developing countries, especially in South American countries
as wellas Asian countriesin the past few decades. In the South African mining context,
as one of the developing countries and one of the leading mineral resources
producers, it is surprising that not many such studies have been conducted. This
provides an impetus to conduct the current research to determine how the

implementation of GSCM can lead to an improved business performance in various
spheres of operations within the mining industry in RSA.



1.3 AIM OF THE STUDY

This study aims to investigate the connection between GSCM and enterprise

performance in the South African mining industry.

1.4 RESEARCH OBJECTIVES

The following objectives have been formulated for this study:

e to determine the influence of GSCM on enterprise performance in the South
African mining industry;

e to establish the influence of GSCM on relational efficiency in the South African
mining industry;

e to examinetheinfluence of GSCM on operational efficiencyin the South African
mining industry; and

e to determine the influence of GSCM on employee job satisfaction in the South

African mining industry.

1.5 CONCEPTUAL MODEL AND HYPOTHESES

Figure 1.1 outlines the theoretical model that guides this research. It shows that
implementation of GSCM practices through relational efficiency, operational efficiency,

and employee job satisfaction has a positive influence on enterprise performance.



Figure 1.1: Conceptual Model
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Source: Adapted from Lee, Kim and Choi (2012)
The study will test the following hypotheses:

H1: There is a positive relationship between GSCM and relational efficiency in the

South African mining industry.

H2: There is a positive relationship between GSCM and operational efficiency in the
South African mining industry.

H3: There is a positive relationship between GSCM and employee job satisfaction in
the South African mining industry.

H4: There is a positive relationship between relational efficiency and enterprise
performance in the South African mining industry.

H5: There is a positive relationship between operational efficiency and enterprise

performance in the South African mining industry.

H6: There is a positive relationship between employee job satisfaction and enterprise
performance in the South African mining industry.

H7: There is a positive relationship between GSCM and enterprise performance in the

South African mining industry.



1.6 PRELIMINARY LITERATURE REVIEW

When researchers embark on a study the first aim should be to find outwhathasbeen
done so far in that field of study. They should start with a review of the existing
scholarship or available body of knowledge to see how other scholars have
investigated the research problem that the researchers are interested in (Bui, 2009).
A good literature review is comprehensive, critical and contextualised. It means that it
will provide the reader with a theoretical base, a survey of published works that pertain
to the researcher’s investigation, and an analysis of that work (Hofstee, 2006).
According to Cooper, Seiford and Zhu (2011), the literature review may also explain
the need for the proposed work to appraise the shortcomings or information gaps in
secondary data sources. This section provides a summarised review of the literature
on GSCM, relational efficiency, operational efficiency, employee job satisfaction and

enterprise performance.

1.6.1 Green Supply Chain Management

GSCM is defined as the integration of environmental thinking into the su pply chain
management (SCM), including product design, material sourcing and selection,
manufacturing processes, delivery of the final product after its useful life (Khairani,
2012). GSCM aims at confining the wastes and also recognises the disproportionate
environmental impactof the supply chain processeswithin theindustrial systemhence
help to conserve the energy and prevent the dissipation of dangerous materials into
the environment (Dashore & Sohani, 2013). GSCM plays a vital role in the
improvement and implementation of a firm’s competitive advantage (Govindan et al.,
2014). According to Kusi-Sarpong et al. (2016), GSCM can aid in evaluating global
and systematic environmental footprint reduction. Finally, GSCM is an important
strategic objective for businessesthat seek to realise the multiple benefits from such
practices, including cost savings, stronger brand recognition and competitor
differentiation (Roehrich, Hoejmose & Overland, 2017).

1.6.2 Relational Efficiency

Relational efficiency is the ability of supplying firms to increase transparency and
opennessinthe business process working jointly with the buyers so that suppliers can
build trust and credibility in the relationship with buyers (Lee, Kim & Choi, 2012).

Higher levels of inter-organisational trust in supply chains help establish integrated
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goals and plan smoothly, improve product quality, and create higher customer value.
Kim and Rhee (2012) further suggest that joint efforts between manufacturers and
suppliers in various areas, such as developing cleaner technology, ecological
product/process design, and integrated information systems between the two parties
create the best results. Corporate customers demand higherlevels of environmental
performance from their suppliers. The more the buying firms and suppliers make

collaborative efforts in controlling and managing environmental quality, the higher the
levels of trust, credibility, andrelationship effectiveness between partners (Kim, 2010).

1.6.3 Operational Efficiency

Operational efficiency is the ability to supply firms to reduce costs and cycle time,
improve product quality, and create higher customer value (Lee et al., 2012).
Accordingto Fang and Zang (2018), operational performance refers to an enterprise’s
capabilitiesto produce andtransport productsto its customers promptly and efficiently.
Melnyk, Sroufe and Calantone (2003) discovered a significant impact of an
environmental management system on operational performance, such as quality,
costs, flexibility as well as delivery efficiency.

1.6.4 Employee Job Satisfaction

Employee job satisfaction is the feeling that employees have on their jobs related to
the relationship with their supervisors and working environment, which could lead to
better performance outcomes (Lee et al., 2012). It is a measure of the degree of
employee pleasure thatleads to better task performance. According to Kim (2010), an
innovative spirit in the organisational culture and group-oriented teamwork in the
culture show a positive impact on job satisfaction of the employees. Furthermore, Kim
(2010) found that job attitude, including job satisfaction and organisational
commitment, is a definite precursor of employees’ corporate behaviour and
performance using meta-analysis.

1.6.5 Enterprise Performance

Enterprise performance is defined as the summation of economic performance,
environmental performance, operational performance and social performance within a
business organisation (Geng, Mansouri & Aktas, 2017). Enterprise performance is the

financial and non-financial performance of the organisation as a result of the



implementation of GSCM practices as well as improvement in operational/relational

efficiency and employee job satisfaction (Lee etal., 2012).

1.7 SIGNIFICANCE OF THE STUDY

The advent of globalisation and the collapse of the ozone layer, which then caused
climatic changes across the world, have resulted in pressure on organisations to
improve their environmental, economic and social performance. The significance of
this study is that it will provide information to managers and employees in the mining
industry about the understanding of GSCM and its impact on the image of the
organisation. The mining industry can utilise this information to improve the enterprise
performance of individual businesses. The study will also provide GSCM practitioners
with adequate knowledge that would enable them to reconfigure their processes and
strategies.

1.8 RESEARCH METHODOLOGY

The research methodology is the essential substance and detail of the study. This is
wherethe researcher explains,in detail, the particular use of the research design.The
researcher should describe exactly how to apply it. At the end of this section, the
reader shouldbe convincedthatboth data collection andthe form of analysisusedare
appropriate to the research objective, and they should be able to go out and do a
similar study (Hofstee, 2006). The primary purpose of research methodology is to
explain the nature and process of research to enable readers to conducttheir research
to findanswersto their specificresearch problems (Welman, Kruger & Mitchell, 2005).

1.8.1 Research Approach and Design

The quantitative approach is intimately connected to positivist and post-positivist
philosophy and involves the collection of data and its transmission into numerical
models that can be assessed and manipulated to reach conclusions about a data set
(Guldenmund, 2007). It is more of an objective approach than subjective. Quantitative
research is based on positivism, therefore measuring social constructs objectively with
the aim of testing research objectives based on the statistical analysis of a set of
theoretical variables. In organisational climate research, quantitative measurements
have been the predominant assessment approach (Guldenmund, 2007).



The most appropriate research approach for this study is consideredto be quantitative
since it assists in satisfying the objectives of the study through measurements and
statistical analysis. During the investigation, the sample will consist of people who
enable the researcher to remain detached from the study to enhance accuracy,
systematisation, repeatability, = comparability, convenience, large scales,
unobtrusiveness, and cost-effectiveness.

1.8.1.1 Research Design

The research design provides the overall structure for the procedures the researcher
follows, the data the researcher collects, and the data analysis the researcher
conducts (Leedy & Ormrod, 2015). In other words, a research design is a framework
that guides the researcher in the process of data collection and analysis. The
framework includes surveys, experimental designs, correlational designs, descriptive
designs and meta-analytic. This study will be conducted using a survey design.
According to Mouton (2011), survey studies are usually quantitative in nature and aim
to provide a broad overview of a representative of a large population. The survey
design will be applied to elicitinformation from a limited number of individuals who are
presumed to have the information the study is seeking, who are able and willingto
communicate, and who are intended to be representative of a larger group (Hofstee,
2006).

1.8.1.2 Research Strategy

The present study will be conducted using a cross-sectional strategy. Cross-sectional
studies are more natural and more expedient to perform than longitudinal studies
becausetheresearchercan collectthe required data ata single time (Leedy & Ormrod,
2015). The cross-sectional design is a particular case of criterion-groups design. In
the cross-sectional design the criterion groups typically comprise differentage groups
(such as Technikon, university or organisational year groups) known as cohorts
(Welman et al., 2005). Finally, cross-sectional studies are carried out once and

represent a snapshot of one pointin time (Cooper et al., 2011).

1.8.2 Sampling Design

The sampling design will involve the identification of the target population, selecting a

sampling approach and technique.



1.8.2.1 Target Population

According to Keller (2018), the target population is a population about which the
researcher wants to draw inferences. Wegner (2013) further defines target population
as the collection of all possible data values that exist for the random variable in the
study. The target population for the study will comprise managers and professional
employees in the entire supply chain department of Lonmin in Rustenburg. Shared
services is a mining firm that delivers value in the support services field; it further
performs specific internal services for Lonmin, such as payroll, accounts payable, and

travel. These services tactically equip a business with a flexible tool for improving
processes, generating profits and reducing costs (Suri, 2016).

1.8.2.2 Sampling Approach

The sample will be selected using non-probability sampling. In non-probability
sampling, the researcher has no way of predicting or guaranteeing that each element
of the population will be represented in the sample. Furthermore, some members of
the population havelittle or no chance of beingsampled (Leedy & Ormrod, 2015). The
examples of non-probability sampling include accidental or incidental samples, quota

samples, purposive samples, snowball samples, self-selection samples, and
convenience samples (Welman et al., 2005).

1.8.2.3 Sampling Technique

A purposive sampling technique will be used in this study. Researchers rely on their
experience, ingenuity and or previous research findings to deliberately obtain units of
analysis in such a manner that the sample they draw may be regarded as being
representative of the relevant population (Welman et al., 2005). According to Bui
(2009), in purposive sampling, the researcher selects individuals who are considered

representative because they meet specific criteria for the study.

1.8.3 Data Collection Procedures

The basic idea of collecting data in any research study is to gather information to

address the questions being asked (Creswell, 2014). Data in this study will be
collected through a survey questionnaire.
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The questionnaire of this study will be divided into six sections. Section A will source
information about the demographic profiles of respondents at Lonmin. The
respondents will be required to indicate their gender, age, department, and tenure.
Measurement scales to be used in the study will be adapted from previous studies.
Section B will focus on GSCM implementation within the organisation. Section C will
elicitinformation on relational efficiency. As mentioned previously, relational efficiency
is the ability of supplyingfirmsto increase transparency and opennessin the business
process working jointly with buyers so that suppliers can build trust and credibility in

the relationship with buyers (Zacharia, Nix & Lusch, 2009).

In other words, relational efficiency means that two or more parties are involved in
teamwork, whether in production or services resultingin more output. Section D will
elicit information on operational efficiency. A firm can gain more trust and credibility
from a collaborating counterpart when it proves its excellence in its operations, and
the relationship effectiveness will be enhanced when the partner firm continuously
accomplishes success in their joint efforts (Zacharia et al., 2009). Section E will elicit
information from employee job satisfaction. In the broadest sense, job satisfaction is
a general attitude a person has or holds towards his or her job (Zacharia et al., 2009).
In Section F, the enterprise performance will be measured using four questions
adapted from Zhu et al. (2008) and Zacharia et al. (2009).

1.9 DATA ANALYSIS

A combination of descriptive and inferential statistics will be used to analyse the
collected data. Descriptive statistics will be applied in analysing the demographic
profile of respondents while inferential statistics will be used to check the proposed
relationships by testing the proposed hypotheses. In the data analyses, the Statistical
packages for the Social Sciences (SPSS) and the Analysis of Moment Structures

(AMOS) statistical software willbe usedin the data analysis. Hypotheseswill be tested
using the structural equation modelling procedure.

1.10 RELIABILITY, VALIDITY AND MODEL FIT

Reliability is defined as how closely the same constructs in a research instrument
replicate similar results (Tavakol & Dennick, 2011). In this study, reliability will be
measured using the Cronbach’s coefficient Alpha, Composite Reliability and the

Average Variance Extracted. The thresholdsto be usedinclude 0.7 forthe Cronbach’s
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Alpha and the Composite Reliability and 0.4 for the Average Variance Extracted
(Fraering & Minor, 2006). The study will test for contentand construct validity. To test
for content validity, the questionnaire will be reviewed by a panelwho are experts in
supply chain management. To test for constructvalidity, factor loadings and correlation
values will be used. The accepted cut-off values will be 0.5 for factor loadings and 0.8
for correlation values.

A confirmatory factor analysis will be conducted to check for model fit. The study will
check for the Goodness of Fit Index (GFI), Normed Fit Index (NFI), Incremental Fit
Index (IFI), and Random Measure of Standard Error Approximation (RMSEA)

Comparative Fit Index (CFI), to establish whether the collected data supports the
hypothesised model.

1.11 ETHICAL CONSIDERATIONS

Ethical behaviourin GSCM within the South African context has been a great cause
for concernin publicandthe private sectors. Informed consentmeansth at participants
are fully aware of the nature of research and still choose to participate (Langdridge, &
Hagger-Johnson, 2013). When conducting research, according to Van Zyl (2014),
although researchers should be excited and enthusiastic about their work, the most
important thing to remember is that people are serving as participants in the research.
Therefore, these individuals must be treated so that their dignity is maintained in spite

of the study or the outcomes.

In general, researching with people requires informed consent. An informed consent
documentis a form that describes the nature of the research project, as well as the
kind of one’s participation in it (Leedy & Ormrod, 2015). Regarding voluntary
participation, Bui (2009) maintains that voluntary informed consent exists when a
person can give permission and receives sufficientand accurate information aboutthe
study to make informed decision to participate. Another component of ethical
considerationsisanonymity,whic,h according to Mouton (2011), refers to the principle
that the identity of an individual is kept secret. He further defines confidentiality as the
information gathered from the subject. Therefore, these considerations, namely
informed consent, voluntary participation, respondent anonymity and confidentiality

will be followed in this research.
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1.12 CHAPTER CLASSIFICATION

This research will culminate in a comprehensive mini-dissertation, which will be

divided into the following chapters.

1.12.1 Chapter 1: Introduction and Background to the Study

This chapter will discuss the introduction as well as the background of the study. It will
also provide the problem statement and outline the objectives of the research which
guide the study. Other issues discussed in this chapter will include the formulation of
the hypothesis statements, a preliminary literature review and research methodology
aspects of the study, such as research design, sampling design, sampling approach,
data collection procedures and ethical considerations.

1.12.2 Chapter 2: Literature Review on Research Constructs and Mining
Industry in RSA

Chapter two will provide the literature review on the research constructs, such as
GSCM implementation and their effects on relational efficiency, operational efficiency,
employee job satisfaction and enterprise performance. This chapter will also focus on
issues which include the definition of GSCM, the contribution of GSCM, and
challengesthatare faced by the South African miningindustrywhen implementing the
GSCM. The chapter will broaden the scope by focusing on both international and

South African contexts to provide an appropriate comparison.

1.12.3 Chapter 3: Research Methodology

This chapter will discuss the research methodology that will be followed during the
research. It will further reveal the sampling design that will be used in selecting the
research sample. It will also deliberate more on the research instrumentthat will be
employed in collectingthe data before outlining the methods to be used in the analysis
and presentation of data.

1.12.4 Chapter 5: Data Presentation, Analysis and Interpretation

Chapter five will present the results of the study based on the statistical analysis
employed. The chapter will also discuss the interpretation of the results and outline
the implication of these results. The discussion will be buttressed by previousliterature

which either supports or refutes the results of the study.
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1.12.5 Chapter 6: Conclusions and Recommendations

Chapter six will state the conclusions drawn from the results based on the objectives
of the study. It will further put forward recommendations on using GSCM to improve
enterprise performance through relational efficiency, operational efficiency, and
employee job satisfaction. The chapter will also highlight suggestions for future

research and the limitations of the study.
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CHAPTER 2
LITERATURE REVIEW

2.1 INTRODUCTION

This chapter discusses literature on GSCM and enterprise performance in the mining
industry. Since the research at hand is essentially about GSCM, it is necessary to get
an in-depth understanding of GSCM from the perspective of previous literature as a
part of the overall study. A wide range of sourcesfrom local and international literature
are used as they reflect on several variables that are affected by the GSCM
implementation in the mining industry. At an initial stage, the chapter focuses on the
history of miningandrecentdevelopmentin the miningindustryin RSA. Subsequently,
the chapter focuses on the challenges thatthe SA mining industry is facing. It will also
explain the importance of the mining industry to the South African economy. The
subsequentsection of the chapter then goes into the definitions of GSCM, the factors
influencing the GSCM, the importance and benefits of GSCM, and the outcomes of

the GSCM and discussing how GSCM relates with relational efficiency, operational
efficiency and job satisfaction.

The chapter also covers, from the literature point of view, the definition of relational
efficiency, factors influencing relational efficiency, the importance and benefits of
relational efficiency, and the relationship between relational efficiency and enterprise
performance. Employee job satisfaction and operational efficiency are defined, the
factors thatinfluence them, their importance and benefits as well as their relationship
with enterprise performance. Finally, the chapter will define enterprise performance,

its importance and benefits as well as its measurement against other constructs.

2.2 DEVELOPMENTS IN THE MINING INDUSTRY IN RSA

This section discussesthe developmentsin the miningindustryinthe RSA. The topics
covered include the history of the mining industry, recent developments and
challenges that the South African mining industry faces, and the importance of the

mining industry to the South African economy.
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2.2.1 History of the South African Mining Industry

The Institute for Health Metrics and Evaluation (2017) suggests that South Africa is
endowed with abundant natural resources. It is the world’s largest producer and
exporter of gold, chromium and platinum, 90% of the world’s global platinum mineral
resources are estimated to be in the Bushveld Complex. Mogotsi (2004) asserts that
the country has the deepest mines in the world, such as Tautone (Western Deep
Levels, 1shaft), Savuka and Mponeng (Western Deep Levels, shaft 3) that will work
down to 4500m in the coming years. These mines also have the harshestconditions
for hard rock mining, where temperatures of up to 45° (113 °F) need to be reduced
using massive refrigeration plants. In RSA, as illustrated in Table 2.1, the sector has
generated significant benefits to the economy and society, from increased output,
revenues, investment, exports and foreign exchange, local economic development,

training opportunities and technologies (Montmasson-Clair, 2016).

Table 2.1: Mining sector contribution to the South African economy in 2013

INDICATOR VALUE / PERCENTAGE
Nominal direct contribution to GDP R279.7 billion (8.3%)
Direct and indirect contribution to GDP Around 17% (2012)
Contribution to total investment 12.2%

Contribution to private sector investment 19.4%

Contribution to total merchandise exports R279.5 billion (30.5%)
Contribution to direct employment 510 099

Remuneration paid to employees in mining R100 812 million

Sources: Chamber of Mines (2012) and Chamber of Mines (2013)
2.2.2 Recent Developments and Current Situation

According to Nikerson, Geipel and Jame (2017), the government of RSA in 2013
outlined its National Development Plan which aims to eliminate poverty and reduce
income inequality in the 