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Abstract
Growing pressures from various players such as governments, non-governmental organizations, and
customers have impelled business corporations to address the economic, environmental, and social issues
associated with their supply chain activities. Consequently, the concept of sustainability has become a
buzzword among scholars and industry practitioners. Although, the concept of sustainability is attaining
high level of importance in Europe, America, and Asia due to its ability of ensuring environmental
sustainability, in Africa the integration and application of sustainability’s concept is facing several
challenges. To date, several studies were conducted to investigate the barriers affecting sustainability
practices in mining sector at country’s level. However, an investigative study regarding the barriers of
sustainability practices in mining sector of the Southern African Development Community (SADC), which
involve fifteen African countries is missing, this paper aims at filling this gap. The data were collected
through a quantitative approach. At least 1 423 participants were involved in the survey. The findings
revealed that the major barriers blocking the development of Sustainable Supply Chain in mining industry
of SADC region include Lack of commitment on environmental deterioration, lack of communication and
knowledge sharing, Ineffective monitoring and control system, lack of effective policy and legislation
direction, high cost associated with the implementation of SSCM, Poor Supplier Commitment, lack of green
practitioners, poor senior managements’ commitment, lack of recycling activities. Lack of Political
commitment and support, Lack of managerial support and practical tools, and inadequate individual
capacity.
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I. Introduction
Mining operations supply chain activities cause important environmental and social damages, with economic
implications underlying all these activities [38]; [39]; [41]; and [42]. During the past decade, environmental
deterioration associated with mining industry’s operations has become a buzzword word among industrial
practitioners and other stakeholders such as government, non-governmental organizations (NGOs), and consumers.
As a result, mining industry practitioners have come under pressure to take full responsibility for environmental
degradations caused by mining operations. Hence, most of them have been forced to re-view their business processes
by including sustainability practices into SC’s activities. In light to this, it should be point out that over the past century
the business goal of mining practitioners was only based generating significant revenues for the company. This
philosophy backs life cycle logic and evaluation allowing a holistic methodology to lessen environmental damages
generated from mining operations. Accordingly, Supply Chain (SC) activities symbolize both production and
materials acquisition and used, the type of the production processes and activities (i.e. exploration, mining, mineral
processing and extractive metallurgy), and by what means waste produced are employed, if it is a closed-loop,
industrial ecosystem, or disposal focused.
It is believed that management of the above-mentioned SC concerns will assist to alleviate environmental
deteriorations caused by mining operations. For instance, mining operations such as exploration creates the erasure of

vegetation that in return produces soil destruction and environment damage. Drilling can lead to severe soil and water
pollution through oil spills. In addition, mining industry’s operations such as digging, loading and
hauling/transportation, refining, and extraction of metals from ore can lead to change of natural body water flows,
augmented residue load in rivers, and waste rock and overburden disposal causing airborne dust, acid drainage, and
erosion. Therefore, these operations necessitate much attention and mining practitioners [28]; [30]; and [33] emphasize
on this issue by stating that mining sector as whole is recognized as environmental unfriendly. This environmental unfriendliness associated with its operations SC activities have driven several mining corporations to face competitive,
regulatory, and community/social strains setting off increased thought of greening their SC activities. Hence, so far,
the green solutions put in place by mining practitioners have basically focused on internal SC activities of the principal
corporation. These localized and reactive sustainable environmental management practices do not systemically lessen
greenhouse gasses emissions and focusing on costly in-vestments in waste management, clean-up or remediation.
Hence, to reduce or eradicate the undesirable eco-logical impact of mining operations supply chains, there is the need
to fully handle this issue [33]; [35].
Furthermore, the concept of sustainability practices into supply chain will help to assess to lessen world- wide’s
environmental footprint [20]; [24]; [25]; and [36]. Sustainable Supply Chain Management (SSCM) is described an
efficient and cohesive approach, which aid business corporations to build up a ‘win-win’ situation generating profit,
good reputation and market share as well as environmental efficiency [26]; [27]; [28]; [30]; and [33]. In the past
decade, several studies regarding the practices of SSCM implementation in the mining industry have only focused on
environmental management practices in developing countries, ignoring the integration of SSCM practices from a
holistic perspective. Hence, understanding the challenges hindering the implementation of such measures, as regarded
by mining industry managers, especially in the SADC region would aid clarifying and assisting the implementation
of SSCM practices in that part of the world. The degradation of environment is happening within a progressively more
globalized, industrialized and interconnected world, with the ever-increasing number of human around the world as
well as production and consumption trend that are not sustainable. The deterioration of ecosystem service is lowering
enhancement opportunities and might impact negatively on future generation well-being. In the context of
environmental issues such as global warming, ozone depletion, solid waste disposal and air pollution on the
ascendency, mining operations are being regarded as the main source from which these environmental issues are
generated [39]. On the other hand, mining sector is the biggest contributors of revenue for economic growth in the
most of countries of SADC. Despite being the biggest contributor to the economic growth, serious damages have been
caused to the environment.
The damage caused to the environment around the world and human health through mining sector operations is of
high level and hard to be quantified [37]. For example, [56] considered the damage caused to the environment as overwhelming. While [21] point out that annually coal mining causes at least 6000 deaths in China alone. Additionally,
[58] report that the deterioration of land by the cobalt, cop-per, steel, and gold mining is pronounced, chemical
contamination from the extraction process of these minerals creates a heavy weight over the environment, with harmful
gases emissions release into the air. Research by [8] show that the trend of mercury intoxication during the gold
amalgamation process is high. While [32] argues that the main issues with-in communities that are close to mining
sector are pollution of water and air from carbon oxide, carbon dioxide, sulfur dioxide, mercury and cyanide. Even
though mining sector sometimes support the communities for economic causes, it seen as a socio-environmentally
destruction firm [7] [46].
The current level of deterioration of the environment by mining sector as well as its negative impact over the entire
organism require important introspection on how effectively the operations creating the deterioration would self-check
itself. Additionally, throughout the effects of supply chain activities over the environment, business organizations are
being encouraged to develop environmental governance strategies concerning the changes of environmental
requirements [6]. It is from the backdrop that the present paper aimed at exploring the barriers preventing the
development of SSCM in mining sector. SADC region was used a case study. Electricity is assuredly the master key
for energy source across the world. The implication is that the world has been modernized due to the use of electricity.
All the facilities and equipment that developed countries rely upon and developing countries seek, from lighting to
the most sophisticated electronic devices, require electricity to operate. Electricity is a product that is hard to store
because it is the most fleeting among all types of energy. Therefore, it must be consumed as soon as it is generated
[29]. These two characteristics (most fleeting and hard to store) make electricity both the most important and one of
the most difficult product to understand economically. Due to its magnitude and economic importance, the electricity
sector often needs significant investments to increase its power capacity in or-der to meet demand from consumers.

Therefore, any lack or shortage of electricity does serious damage to the economics’ activities of a country and its
people [14].

I.1 General Information and overview of the mineral re-sources of the SADC
The SADC region is an organization that consist of 15 member countries (Angola, Botswana, the Democratic Republic
of the Congo, Lesotho, Madagascar, Malawi, Mauritius, Mozambique, Namibia, Seychelles, South Africa, Swaziland,
Tanzania, Zambia, and Zimbabwe). Over the period of 2003-2012, SADC alone contributed of around 38% of Gross
Domestic Product (GDP) in Africa. The organization is striving for regional development in upholding economic
growth, security and peace across the region. Since its creation, SADC has developed policies and strategies for
regional development with the goal of supporting and sustaining economic growth and improving life style of its
inhabitants, with the projected economic benefits of enlarged market size, enhanced intra-regional trade and
investment flows [62]. Additionally, it is important to point out that the economies of states member are not at the
same development phases. For example, Malawi is considered as the poorest countries in the world, while the country
such as South Africa is counted among the developed countries in the world. As sated earlier, mining sector is an
important sector within the SADC region, with approximately half of the world’s Gold, Platinum group metals,
Chromite, and Manganese in the region.
Table 1: Minerals resources of the SADC [62]
Mineral

Unit

World

SADC

% SADC

Antimony

sKt

4 690

250

5.3

Chromite

Mt

44 446

41 290

92.9

Coal

Mt

525 500

60 000

11.5

Cobalt

Kt

8 800

555

6.3

Copper

Mt

595

47

7.9

Gold

Tonnes

46 000

24 500

53.0

Iron Ore

Mt

101 100

5 900

5.2

Manganese

Mt

4 796

3 992

83.2

Nickel

Mt

123.3

12.8

10.4

Phosphate Rock

Mt

33 710

3 440

10.2

Platinum Group Metals

Tonnes

67 041

58 900

87.9

Uranium

Kt

2 320

289.7

12.5

The above minerals resources contribute enormously to the GDP, employment and fighting poverty within many states
members of SADC region, whilst nearly all of them depend upon mineral exports for their foreign exchange earnings.
Despite an average of 3% GDP growth per capita in the region during the past decade, it is however important to point
out that economic growth in SADC differs significantly from country to country. For example, a state member like
Angola earned a GDP growth per capita of about 7% annually during the past decade. While, the GDP per capita of a
state member like Zimbabwe has been decreasing over the last decade due to politic crises and the actual GDP per
capita is around 2.8% annually [62]. In some cases, economic growth is boosted by a thriving resource industry
(Angola and Mozambique); whilst in others, especially small state members, it is the services sector [62].

II. Literature review
Although the research started with a strong input from practice, it is grounded in the ever-increasing domain of
research on SSCM. The SSCM research field has been receiving high level of significance among scholars and
industry practitioners over the current decade. Supply networks represent the entanglement of the interests of various
stakeholders and are a key dimension of business activities and larger strategy. The proactive integration of
sustainability practices into the SC acknowledges the strategic significance of SC in attaining long-run social,

economic and environmental merit [45]; [44]; [47]; [48], [50]; So far, there has never been a common agreement
concerning the definition of SSCM [51]; [55]. And there exist various perspectives through which to study it and
contribute to the emerging body of research. In fact, the wide-ranging expressions that fits under the para-sol of SSCM
is a good indicator of this lack of agreement. The concerns involved in SSCM differ from one industry to an-other and
several authors have articulated the complexity to develop an overarching SSCM framework [47]; [48].
To date, research in the field of SSCM has aided in improving our understanding regarding the barriers and enablers
of SSCM. For example, [15]. [10]; [4]; [3]; and [27], of its relation to performance and risk management [3]; and [27],
and of relations between companies in the SC [4]. Over the cur-rent decade, a huge amount of literature on SSCM
have been published by [5]; [10]; [15]; [16]; [20]; [24]; [25]; [26]; [27]; [28]; [30]; [33]; and [36] contributing with
valuable summaries of what has been done in the field and of where future research opportunities lie. This important
amount of literature also backs the argument made in the above lines that this re-search domain is gaining in
importance. A significant input of the literature has been to offer various comprehensive and robust descriptions. For
example, [24]; and [25] outline SSCM as ‘the strategic, clear incorporation and accomplishment of a corporation’s
economic, social, and environmental goals within the systemic management of key inter-organizational business
processes for enhancing the long-run economic performance of the single organization and its supply chains’. In turn,
[26]; [27]; [28] describe SSCM as ‘the coordination of material, information and capital flows as well as collaboration
amid corporations along-side the SC whilst considering goals from all three magnitudes of sustainable development
(economic, environmental and social) that originated from consumers and shareholder obligations.’ Both these
descriptions highlight the triple bot-tom line outlook of performance or worth creation and the importance of the
relationship among organizations within the SC to achieve sustainability. They see the implementation of
environmental and social principles as a requirement for members of a SC who wish to remain involved, however at
the same time also view as a potential source of competitiveness stemmed from meeting the expectations and economic
standards of consumers [30]; [33].
[41]; [52]; and [53] point out that being engaged in sustainability is a prerequisite; but their SSCM charter also directly
accentuates the significance of the economic aspect. They propose that sustainability for any organization is more than
just determining and getting involved in social and environmental activities that expectantly assist, or at least not
damage, economic performance [7]; [8]. Rather, it implicates evidently following the principles of the ‘triple bottom
line’ [41]; [56]; and [59], which clearly leads managers to determine those operations that enhance economic
performance and dictate the prevention of social and environmental activities that fall outside the concept of
sustainability. This statement is backed by [45]; [44]; [47]; [48], [50]; [51]; and [55] exploration of case studies of
exemplar companies aiming to build up more complete SSCM theory, which suggests that a SSC is one that performs
well on both modern measures of profit and loss as well as on an extended conceptualization of performance that take
in social and environmental aspects.

II.1. Supply Chain Management (SCM)
Research by [20]; [24]; [25]; [26]; [27]; [28]; [30]; [33]; and [36] define SCM as the combination of the activities
involving the flow of information, transformation, movement, production of products from the raw materials stage
(extraction), storage of materials and transport of end- product to the final-consumers with the objective of meeting
customer’s needs to achieve competitive advantage. Its focus is to raise company’s effectiveness and efficiency.
Furthermore, [22]; [23]; [24]; [20]; and [29] describe SCM as the process that helps manufacturer to strategically
communicate with his supply chain partners and collaboratively govern intra- and inter-organization system. They
continue by stating that the major goal for SCM is to reach the maximum potential of effectiveness and efficiency
when delivering the end-products or services and to achieve consumers’ worth by delivering goods and services with
the minimum cost possible and the shortest period. In accordance with [30] the traditional SCM is described as a set
of various entities involve within the upstream or downstream flow of goods, services, finances, and/or information
from a source to the end-users. [1] point out that a company’s environmental performance is generally dictated by its
own environ-mental measures. Therefore, [16] report that the SCM’s concept should be altered into the SSCM context,
which will perform as the flashpoint of environmentally conscious implementation plans, based on continuous
improvement, which will allow organizations to achieve competitive ad-vantage, whilst achieving sustainable
processes and development. And, literatures regarding SSCM have been growing at a fast pace. However, several
business organizations are still facing the challenges of implementing sustainability principles into their supply chain
activities.

To this end, [5] point out that Boston Consulting Group con-ducted an international survey based on at least 1, 500
company managers, the findings of this latter one demonstrated that nearly 72% of industry managers revealed that
they have not had developed no clear approach to introduce the concept of sustainability within their business
organizations. That is an intriguing result since the findings also revealed that almost 90% of respondents argued that
implementing sustainability in the supply chain can have negative effect over strategic decision making. A sustainable
company will contribute towards sustainable development by providing economic, social, and environmental benefit.
The international growing concerns regarding environmental issues such as climatic change, pollution and social issues associated with poverty, health, working circumstances, safety and inequity, have pushed business organization
to incorporate sustainability principles into their daily business activities.

II.2. Sustainable Supply Chain Management (SSCM)
To have a deep understanding about the concept of SSCM, studies by [45]; [44]; [47]; [48], [50]; [51]; [55] start their
examinations into backgrounds of SSCM by outlining the following definitions. [45]; [44] cogitate the sense of SSCM
by quoting a description made by [50]; [51]; [55] point out that “The SC involves all operations including the flow
and production of goods from raw materials to after sale products. Material and information flow both upstream and
down-stream activities of the supply chain. In light to this, SCM is the combination of the aforementioned activities
through enhanced SC relationships to achieve a sustainable competitive benefit.” When developing his understanding
about SSCM, research by [51]; and [55] view SSCM as the systemic process, strategic management of the traditional
business operations and the strategies throughout this business operations in a specific corporation and amid
businesses within the SC with the goal of developing the long-run performance of the single corporations and the SC
as a whole” [15]. [10]; [4]; [3]; and [27]. Furthermore, [3]; and [27] develop a second explanation by [3]; [4]; and
[29], which describe SSCM, as a process of integrating key business activities from consumers through initial suppliers
that delivers goods, services, and information, which increase worth for consumers and other participants” [55]; [39].
Additionally, [38]; [39]; and [41] describe SSCM as: “A development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.” [3]. [4]; [10]; [15]; and [27] report that SC
has been gradually viewed as the core of contemporary competition. Supply networks are complex and provide
opportunities for companies to create valued and matchless skills and achieve a strategic advantage over their
competitors [33]; [35]; [38]; [39]; and [41]. SSCM has originated from the acknowledgement of the strategic
significance of procuring and supply operations both in attaining the company’s long-run performance, and in handling
sustainability concerns in business performance [45]; [44]; [47]; [48], [50]; [51]; and [55]. As an academic field,
SSCM has been developing during the past decade.
[33]; [35]; [38]; [39]; [41]; and [42] describe sustainability as a process of meeting present demands without
compromising the capacity of future generation to meet their needs also. Furthermore, Studies by [45]; [44]; [47];
[48], [50]; [51]; [55]; and [59] point out that sustainability refers to the productions of products and creation of services
employing processes and systems, which do not generate pollution into the environment; conservation of energy and
natural wealth; economically viable; safe and healthful for employees, communities and customers; and socially and
creatively rewarding for all stakeholders. SSCM is solely based on three bottom lines, which are environmental, social,
and economic effect of goods and service [61]. The purpose of developing a sustainable supply chain system is based
on creating, keeping and thriving long-run environmental benefits [60]. There exist several reasons that force
companies to apply sustainability principles into their SCM such as laws enforcement and regulations establish by the
government as whole, with the objective of ensuring their social responsibility to the public, and due to some
economical and business paybacks [55]; [39]. Introducing sustainability principles into business organization’s
activities has merely an objective of ensuring the management of social, economic, and environmental benefits [31].
Such incorporation is seen a profit for the company to increase competitive advantages.

III. Methods
A quantitative methodology was used in the present study, deploying a survey that was conducted based on a
questionnaire as the primary data and secondary data from previous studies. The collection of primary data was done
anonymously due to political issues in many states members of the SADC region. The design of the questionnaires
was solely set to explore the feasibility of developing SSCM within mining sector of SADC. At least a total of 1 453
valid responses were collected from the 1 480 questionnaires. Only 1 423 respondents answered to the questions. Our
sample collected answers from different mining companies of different size. Therefore, it is believed that the findings
of this research will increase awareness regarding SSCM practices in this part of the SADC region.

IV. Results
The purpose of this section is to the present and analysis the collected data in accordance with the research
methodology that was deployed during data collection. And these are presented in the figure 1 below
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Figure 1. Major barriers in mining sector of the SADC region

IV.1. Lack of commitment on environmental deterioration
The results from the survey conducted on this sub-section are illustrated on the figure 1 above. In accordance with
72% of the respondents report that social development and economic growth are the major factors that are in the
interest of the mining sector, however considers the environmental protection as least important. And this can be
noticed from the results illustrated in the figure 1 above. The respondents also revealed that they know about the
environmental deterioration created by the mining industries’ operations, such as release of carbon dioxide into the
environment, river and soil during the mining operations. The respondents revealed that the environmental degradation
issues are not fully included in the scope by the investors.

IV.2. Lack of communication and knowledge sharing
From this figure, it can be depicted that 76% of the respondents strongly agree that there is a lack of commitment from
all stakeholders involve in the mining sector to improve environmental aspect by organizing training programs in order to raise awareness about green system. [13] backs this barrier by pointing out that when knowledge sharing is
well-established within a green supply chain can push stakeholders to create new capabilities for effective measures.
Training and education are important elements to successful implement SSCM within any organization, while
developing strong communication among all stakeholders would help the any organization to adopt green practices
[52]; [55]. In addition, the respondents indicated that they are not fully aware about the significance of implementing
sustainability principles into SCM, and, they do not know about the advantages associated such practice.

IV.3. Ineffective monitoring and control system
At this point, it has been indicated by 23% of respondents that there are monitoring and controlling systems that are
put in place that serve to control and monitor the number of small particles into the environment, which are generated
from the production process. However, 69% of the respondent report that the system put in place is not properly
applied and is not effective. For this reason, the respondents consider pollution as an inherent component of running

business within the mining sector. They event stated that for pollution to be fully mitigated the mining sector should
close, because according to them there is no way to reduce pollution with the current monitoring and control system.
That means, the implementation of SSCM will require up-grading the present controlling and monitoring system to a
more holistic one. Therefore, the current monitoring and controlling system is a factor that does not help to keep the
environment green.

IV.4. No effective policy and legislation direction
As it can be seen from the figure above, most of the participants revealed that the current policy and legislation is not
effective when it comes to environmental deterioration. It is believed that the government is not enough explicit and
does not assist preventing the environment from deteriorating. From this statement, it can be believed that the
environmental risk is not a priority for the government. That means, the government must consider it as a priority to
force mining industries to effectively adopt it and efficiently apply it. [55] point out also this barrier by stating that
generally government legislation forbids mining sector to destroy the environment with the release of toxic air and
water pollution by deploying technologies, which control or clean gas emission from production process. Here as it
can be noticed from the graph above most of respondents indicate that the government should enforce the present
policy and regulations by being more strict and severe when the mining sectors do not comply. They also state that
the safety and protection of the environment is not taken lightly by the government. They continued by claiming that
unless SSCM is seriously considered and properly enforced, the current government regulation is a mere intention to
protect the environment.

IV.5. High cost associated with the implementation of SSCM
Generally, customers go for least cost; hence this requires the cost involved in incorporating sustainably principles
must not be high to allow organizations to offer their products at lower cost. However, research by [22] report that
developing SSCM is costly and require a significant amount of funds specifically for small to medium enterprises.
[33] also point out that even though most of the small to medium enterprises are aware about the economic benefit
that may be generated from making supply chain environ-mentally friendly. But, these enterprises seen cost as the
main barrier for developing SSCM in a business organization. As it can be depicted from the figure, respondents
strongly agree that cost is a serious concern in implementing SSCM. They believe that if enough funds are allocated
for such change, the implementation of SSCM would be feasible. To sum up, respondents agree that the development
of SSCM needs significant capital investment because it is a long-term investment. Additionally, SSCM re-quires new
world- class technologies, which can easily detect and control the waste produced. That is why, it always says the
more you become green, the more you become ex-pensive.

IV.6. Poor Supplier Commitment
Here, the respondent reported that can contribute significantly to the implementation of SCCM. However, suppliers
are not fully involved in this process of changing from ordinary supply chain to sustainable one. That means, suppliers
are not ready and prepared to partake in this process due to their poor commitment as revealed by respondents. Hence,
supplier’s commitment can in somehow influence the development of SSCM in mining sector. Therefore, they are advice to demonstrate some intellect regarding the SSCM.

IV.7. Lack of Green Practitioners
From the results above, mining sector in many SADC states members do not have green practitioners. In fact, it was
reported by respondent that there are not well-trained and well experienced green specialists. Therefore, it is believed
that to effectively develop SSCM, there must be enough green specialists who can do their job well. With the presence
of skilled green specialists, organization see a way of cutting costs, increasing competences and demonstrating certain
social and environmental responsibility within a professional manner.

IV.8. Poor senior management’s commitment
[54] argue that commitment form senior management is extremely significant for the success of any project. In the
case of this study, commitment from senior management would be a key driver for environmental protection action.
For ex-ample, it can promote and support the activities associated with the development of SSCM. In this sense,
participants report that there is a poor commitment from their senior managers concerning the protection of the
environment. Their main objective is solely based on economic growth of the company even if they are not
environmental friendly. However, if they are competitive in the market they see no problem with environment

deterioration. Therefore, this is also a main challenge that hinders the green activities in the mining sector of the SADC
region

IV.9. Lack of recycling activities
They respondents report that most mining companies are not engaged recycling activities. Engaging in recycling
activities can create economic and environmental advantages for communities especially the waste from mining sector
are harmful to human being health. Respondents believe that recycling can play a critical role in mitigating the need
for new landfills as well as their related costs. To sum up, respondent indicated that recycling can participate in
developing the mining industrial as in most cases the recycled materials are used as raw materials for manufacturing
and other utilizations.

IV.10. Lack of Political commitment and support
[54] point out that both political commitment and support are essential factors that can facilitate and influence green
activities in mining industries. [52]; and [55] argue that several public and private organizations are experiencing
shortage of knowledge and skill for assessing different options in terms of their environmental facets and effects. This
might cause all stakeholders feel averse to priorities green activities because they need tangible knowledge of which
environmental requirements are important for a specific product group. [15]. [10]; and [4] show that the challenges
associated with the assessment involve the ambiguity on how to describe a green product and how to weight the
relative significance of various life-cycle performance indicators. Further, there is a perceived shortage of tangible
product selection guidance, creating issues in determining greener goods alternatives. Additionally, there is a view of
shortage of knowledge or means for possible assessment and follow up of the life cycle oriented information. This
backs the idea that there is lack of management and distribution of best practices in many establishments.

IV.11. Lack of managerial support and practical tools
[7]. [8]; [9] discover lack of managerial support and practical tools as an additional cause affecting green activities.
[15] on the other hand, look at the private firms fail to implement green activities practices because they do not have
regulatory demands and clear regulatory charter for criteria development, assessment and integration, and to com-pare
different options and to follow up the supplier performance. [42] point out that comparing to the single principles
considerations, the life cycle perspective adds to the complexity of green activities within that the amount and range
of acquiring benchmarks is increasing and needs to cover several phases of a product life cycle. The scope is stretched
out to consider not only the characteristics of the product per se, however also how it has been manufactured and
distributed, and its environmental effect during use and disposal phases. Additionally, the lack knowledge, cost matters
and lack of clarity in regulation, business firms indicate poor supplier commitment and industry specific factors.

IV.12. Inadequate individual capacity
Deficient individual capacity is also another barrier preventing the implementation of SSCM. The capacity aspect may
be associated with knowledge, understandings over environmental concerns, environmental education. The feeling of
incapacity or insufficiency may also stem from an absence of eagerness or rational understanding. [22]; [23]; and [32]
recommended managers, as well as procuring managers to have a diversity of attitudes toward environmental
concerns, and sometimes also have an indecisive view concerning the potential and immediate costs and gains of green
initiatives. Education and particularly training of buyers within public and private organizations needs to become more
widespread in integrating SSCM elements in the operations of mining companies.

V. Conclusion and Recommendations
The present study aimed at investigating the challenges hindering the incorporation and implementation of sustainability practices into the supply chain activities. The Mining sector in SADC region was selected as a case study. The
reasons of conducting such research in SADC mining sector is firstly because there is a lack of research regarding this
topic. And secondly, because SADC has got some of the world’s richest mineral resources as shown in table 1 above.
Two sources of data were used; firstly, primary data was gathered from a survey conducted in five Southern countries.
Whilst, the secondary data was obtained from the previous studies done in the same field. After collection and analysis
of findings, it has been noticed that there are 12 major challenges that are preventing the development of SSCM such
challenges are lack of commitment on environmental deterioration, lack of communication and knowledge sharing,
ineffective monitoring and control system, lack of effective policy and legislation direction, high cost associated with
the implementation of SSCM, poor supplier commitment, lack of green practitioners, poor senior managements’
commitment, lack of recycling activities. It light of this, the following recommendations should be considered: The

study recommends that mining industries should organize seminars and workshops to alert all the stakeholders
involved concerning the benefits of SSCM and the importance to embrace it. Because, the development of SSCM
would be easier when all the stakeholders are informed about advantages of SSCM. Secondly, it is recommended to
mining firms to engage in training sessions to enhance the skills and knowledge of their all industries practitioners
about SSCM. Because, when all the industries practitioners are well-educated and trained concerning the
environmental rules and the policy, therefore will increase awareness and knowledge about the negative impact of
mining operations on the environment and how the damage can be mitigated. Thirdly, mining industries should highly
consider the level of damage on the environment created by mining operations and it impact on the communities
implicates and teaches this philosophy to its personnel who would implement the SSCM vision within the company.
Fourthly, the supplier should be fully committed and being involved at earlier stage to understand the principle of
green to the community where the suppliers also could think of making the supply of green goods affordable for all
customers to ac-quire green goods. This can assist in lessening the global warming due to fact that the users will
consume products that are environmentally friendly.

References
[1] Amin C., Amar R& Marc P.2011. Designing supply chains with sustainability considerations, Production Planning
& Control, 22:8, 727-741, DOI: 10.1080/09537287.2010.543554
[2] Andreas T & Min T.2015. Information technology for sustainable supply chain management: a literature survey,
Enterprise Information Systems, DOI: 10.1080/17517575.2015.1091950
[3] Anna N & Ladimer S.2010. Sustainable supply chain network design: a multi-criteria perspective, International
Journal of Sustainable Engineering, 3:3,
189-197,DOI: 10.1080/19397038.2010.491562
[4] Ari P.2010. Consumers’ Sustainability Perceptions of the Supply Chain of Locally Produced Food. Sustainability
2010, 2, 1492-1509; doi: 10.3390/su2061492
[5] Babu J., Ting C., Patriya T., Nadia P.2016. Influences of Firm Orientations on Sustainable Supply Chain
Management. Journal of Business Research, 69, 3406-3414
[6] Beamon, B. M.1999. ‘Designing the green supply chain’, Logistics Information Management.
[7] Bloch, R. & Owusu, G. 2012. ‘Linkages in Ghana’s gold mining industry: Challenging the enclave’ thesis.
Resources Policy 37, 434–442
[8] Camara, V., Filhote, M., Lima, M., Alheira, F., Martins, M., and Dantas, T.1997. Strategies for preventing
adolescent mercury exposure in Brazilian gold mining are-as..ToxicolInd Health, 13(2-3): 285-97.
[9] Carlin, J.2013. Tin: United States geological survey min-eral commodity summaries.
[10] Carter, C. & Easton, P. 2011. Sustainable supply chain management: evolution and future directions. International
Journal of Physical Distribution & Logistics Management, 41(1), 46-62
[11] Ceren A.2015. Sustainable Demand Chain Management: An Alternative Perspective for Sustainability in the
Supply Chain. 11th International Strategic Management Conference 2015. Procedia -Social and Behavioral Sciences
207, 262 – 273
[12] Chin-Shan L., Po-L & Yi-Pin C.2016. Container terminal employees’ perceptions of the effects of sustainable
supply chain management on sustainability performance, Maritime Policy & Management,
43:5,
597-613,
DOI: 10.1080/03088839.2016.1190471
[13] Christensen, L., & Staalgaard, P., 2004. Support for purchasing and follow-up of green textiles business-tobusiness (in Danish). No 902 2004- Danish Ministry of the Environ-ment - Environmental Protection Agency.
[14] Chuhua K., Christian N. & Chinho L.2011. Developing global supply chain quality management systems,
International Journal of Production Research, 49:15, 4457-4481, DOI: 10.1080/00207543.2010.501038

[15] Craig R. Carter Dale S. Rogers.2008.A framework of sustainable supply chain management: moving toward new
theory", International Journal of Physical Distribution & Logistics Management, Vol. 38 Iss 5 pp. 360 – 387
[16] Dadhich P., Genovese A., Kumar N., Acquaye A. 2015. Developing sustainable supply chains in the UK construction industry: A case study. Int. J. Production Economics, 164, 271-284
[17] Donna M., Lucy M., Ciarán H & Paul M.2015. Environ-mental and social supply chain management
sustainability practices: construct development and measurement, Produc-tion Planning & Control, 26:8, 673-690,
DOI: 10.1080/09537287.2014.963726
[18] Edelstein, D. 2013. Copper: United States geological sur-vey mineral commodity summaries.
[19] Fang Y., Lei X., Changyin S., Chun Z.2016. Product transportation distance based supplier selection in sustainable supply chain network. Journal of Cleaner Production, 137, 29-39
[20] Gopal P &Jitesh T.2016. Sustainable supply chain practices: an empirical investigation on Indian automobile
industry, Production Planning&
Control, 27:1,
49-64, DOI: 10.1080/09537287.2015.1060368
[21] Gunson, A. J., & Jian, Y. 2001. Artisanal Mining in the People’s Republic of China. Mining, Minerals and
Sustainable Development (74)
[22] Huiping D., Qian L., Lucy Z. 2016. Assessing the economic performance of an environmental sustainable supply
chain in reducing environmental externalities. European Journal of Operational Research, 255, 463-480
[23] Janaina D. & Nathalie F.2007.Supply Chain Management and Supply Chain Orientation: key factors for sustainable development projects in developing countries? International Journal of Logistics Research and Applications,
10:3, 235-250
[24] Jeremy H., Stelvia M & Bruno S.2012.Understanding why firms should invest in sustainable supply chains: a
complexity approach, International Journal of Production Research, 50:5, 1332- 1348, DOI:
10.1080/00207543.2011.571930
[25] Jianteng X., Yuyu C., Qingguo B.2016. A two-echelon sustainable supply chain coordination under cap-andtrade regulation. Journal of Cleaner Production, 135, 42-56
[26] Joanne B. & Xavier F.2011. Barriers to Tour Operator Sustainable Supply Chain Management, Tourism
Recreation Research, 36:3, 205-214, DOI: 10.1080/02508281.2011.11081667
[27] Jonas B. & Joachim Z.2013. Supply chain transparency as a key prerequisite for sustainable agri-food supply
chain management, The International Review of Retail, Distribution and Consumer Research, 23:5, 553-570, DOI:
10.1080/09593969.2013.834836
[28] Josef-Peter S., Morgane M., Rupert J. 2016. Toward sup-ply chain-wide sustainability assessment: a conceptual
framework and an aggregation method to assess supply chain, performance. Journal of Cleaner Production, 131, 822835
[29] Julia K., Stefan S., Michael M.2007. Incorporating sustainability into supply management in the automotive
industry e the case of the Volkswagen AG. Journal of Cleaner Production 15 (2007) 1053e1062
[30] Jury G & Matteo K.2016.Developing environmental and social performance: the role of suppliers’ sustainability
and buyer–supplier trust, International Journal of Production Research, 54:8, 2470-2486,
DOI: 10.1080/00207543.2015.1106018
[31] Karen S., Richard T & Xavier F.2008. A Sustainable Supply Chain Management Framework for Tour Operators,
Journal of Sustainable Tourism, 16:3, 298-314

[32] Kitula, A. 2006. "The environmental and socio-economic impacts of mining on local livelihoods in Tanzania: A
case study of Geita District". Journal of Cleaner Production, 405-414.
[33] Konrad Z., Magnus F & Frank S.2016.Sustainable sup-plier management – a review of models supporting sustainable supplier selection, monitoring and development, Inter-national Journal of Production Research,
54:5,
1412-1442,
DOI: 10.1080/00207543.2015.1079340
[34] Kusi-Sarpong, S., Sarkis, J., Wang, X & Filho, W.2014. Sustainable Supply Chain Management Practices in
Ghana’s Mining Industry. Working Paper WP2-2014
[35] Majid E., Pierre D., Joe M. Olivier P.2015. Sustainable supply chain network design: An optimization-oriented
re-view. Omega, 54, 11-32
[36] Marco F., Paolo T. 2016. Corporate sustainability approaches and governance mechanisms in sustainable supply chain management. Journal of Cleaner Production, 112, 1920-1933
[37] Munnik, V. Hochmann, G. Hlabane, M. & Law, S. 2010. The Social and Environmental Consequences of Coal
Min-ing in South Africa, Cape Town.
[38] Natalia Y., Joseph S & Thomas S.2012.Sustainable benchmarking of supply chains: the case of the food industry,
International Journal of Production Research, 50:5, 1297-1317, DOI: 10.1080/00207543.2011.571926
[39] Nisakorn S &Tritos L.2016. Prioritization of applicable drivers for green supply chain management
implementation toward sustainability in Thailand, International Journal of Sustainable Development
& World
Ecology,DOI: 10.1080/13504509.2016.1187210
[40] Olson, D.W., 2013. Diamond (industrial): United States geological survey mineral commodity summaries 201.
[41] Panchanan B. & Anand P.2015. Understanding Construction Supply Chain Management, Production Planning &
Control, 26:16, 1332-1350, DOI: 10.1080/09537287.2015.1045953
[42] Paolo T., Patrizia G., Sai S., Flavio T & Roberto P. 2015. A review of decision-support tools and performance
measurement and sustainable supply chain management, Inter-national Journal of Production Research, 53:21, 64736494, DOI: 10.1080/00207543.2014.939239
[43] Papp, J.2013. Tantalum: United States geological survey mineral commodity summaries.
[44] Paweł S & Jarosław W.2015. A hybrid framework for the modelling and optimisation of decision problems in
sustainable supply chain management, International Journal of Production Research,
53:21, 6611-6628,
DOI: 10.1080/00207543.2015.1005762
[45] Payman A., Cory S., Mohamad Y.2016.Energy-related performance measures employed in sustainable supply
chains: A bibliometric analysis. Sustainable Production and Consumption, 7, 1-15
[46] Peck, P. & Sinding, K. 2003. Environmental and social disclosure and data richness in the mining industry. Business Strategy and the Environment 12,131-146
[47] Petrică C., Camelia M., Corina P., Mara H.2015. An efficient Reverse Distribution System for solving sustainable
supply chain network design problem. Journal of Applied Logic, 13, 105-113.
[48] Rameshwar D & Angappa G.2016. The sustainable humanitarian supply chain design: agility, adaptability and
alignment, International Journal of Logistics Research and Applications, 19:1, 62-82, DOI:
10.1080/13675567.2015.1015511
[49] Rozar, N. M., Mahmood, W. H., Ibrahim, A., & Razik, M. A. 2013. A Study of Success Factors in Green Supply
Chain Management in Manufacturing Industries in Malaysia. Journal of Economics, Business and Management, 3 (2),
2-7.

[50] Seuring, S.,&Müller, M. 2008. From a literature review to a conceptual framework for sustainable supply chain
management. Journal of cleaner production, 16(15), 1699-1710
[51] Shaofeng L., Jonathan M., Phil M., Dulekha K &Uchitha J.2014. A knowledge chain management framework to
sup-port integrated decisions in global supply chains, Produc-tion Planning & Control, 25:8, 639-649, DOI:
10.1080/09537287.2013.798084
[52] Sunil L., Dixit G &Abid H.2015. Critical success factors of green supply chain management for achieving
sustainability in Indian automobile industry, Production Planning & Control, 26:5, 339-362
[53] Susanne F.2013.Calculating sustainability in supply chain capitalism, Economy and Society, 42:4, 571-596, DOI:
10.1080/03085147.2012.760349
[54] Walker, H, Di Sisto, L, & McBain, D. 2008. Drivers and barriers to environmental supply chain management
practices: Lessons from the public and private sectors. Journal of Purchasing and Supply Management, 14(1), 69-85.
[55] Wan N., Jafar R., Marisa P., Lóránt A.2016. The influence of external factors on supply chain sustainability goals
of the oil and gas industry. Resources Policy, 49, 302-314
[56] Warhurst, A. 1999. Mining and the Environment: Case-Studies from the Americas. VA: May: Stylus Publishing.
[57] Xun X & Dogan G.2015. A Conceptual Framework of Sustainable Hospitality Supply Chain Management,
Journal of Hospitality Marketing & Management, 24:3, 229-259, DOI: 10.1080/19368623.2014.909691
[58] Yelpaala, K. 2004. Mining, Sustainable Development and Health in Ghana: The Akwatia Case-Study. U.S.A:
Brown University.
[59] Yılmaz B., Hasan S. 2016. Sustainable design of renew-able energy supply chains integrated with district heating
systems: A fuzzy optimization approach. Journal of Cleaner Production, 133, 863-885
[60] Zhalechian M., Tavakkoli M., Zahiri B., Mohammadi M.2016. Sustainable design of a closed-loop locationrouting-inventory supply chain network under mixed uncer-tainty. Transportation Research Part E, 89, 182-214
[61] Zhonghua Z & Anjali A.2014. Modelling customer and technical requirements for sustainable supply chain planning, International Journal of Production Research, 52:17, 5131-5154, DOI: 10.1080/00207543.2014.899717
[62] World Bank, .2015. Doing Business 2015: Going Beyond Efficiency. Washington, DC: World Bank

Biography
Ndala Yves Mulongo is currently conducting a PhD degree in the Faculty of Engineering and the built environment,
University of Johannesburg. He holds bachelor of engineering in extraction metallurgy and master of engineering in
engineering management (with distinction) from University of Johannesburg, South Africa. His research interests
involve life cycle approach, cost of electricity production, energy efficiency measures, green supply chain
management, impact of mining operations on environment, mineral processing, manufacturing processes.
Dr Pule Kholopane is currently a Senior Lecturer and Head of Department in the Department of Quality and
Operations Management, Faculty of Engineering and the Built Environment, University of Johannesburg, South
Africa. He has both industrial and academic experience for more than twenty years. He has got a Doctorate of
Engineering degree from the University of Johannesburg where he has been supervising masters and PhD students
during the current decade. He has published several journal and conference research papers. His research areas include
project management, process optimizations, manufacturing processes, supply chain management, sustainability,
production planning, energy efficiency, waste reduction, product development and marketing, product quality related
issues, cost analysis, etc.

