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Introduction
The increasing use of technology in mining environments
has resulted in an increase in equipment maintenance costs
as well as a spike in the demand for highly skilled
maintenance personnel (Kumar and Kumar, 2004).
Maintenance accounts for 30-60% of the overall operating
cost budget for a typical mining company and represents
the largest portion of the mine’s controllable operating costs
(Hall, Knights, and Daneshmend 2000).

Mining equipment operates in harsh and demanding
environments, and in order to ensure high production levels,
long running hours are required with few failures.  Effective
maintenance is essential in an environment such as this to
ensure equipment uptime (Kumar and Kumar, 2004).  

Much work has been done on analysing and optimizing
key processes throughout a mine, but little work has been
done on optimizing maintenance processes (Lewis and
Steinberg, 2001). Maintenance strategies in mining have
traditionally lagged behind those in other industries, but
there is a recent move toward the adoption of proactive
maintenance strategies as opposed to reactive strategies.
This shift has the potential to result in significant cost
reductions and productivity improvements (Lewis and

Steinberg, 2001). In addition, both direct and indirect
maintenance costs can be reduced by improving and
optimizing maintenance processes that enable proactive
maintenance strategies (Lewis and Steinberg, 2001). 

There is a prevalent perception in the mining industry that
the high costs associated with the maintenance of
equipment are inherent to mining operations.  As a result of
this and the complexity associated with managing
maintenance, mines tend to outsource the maintenance
function to original equipment manufacturers (OEMs),
therefore transferring ownership (Kumar and Kumar, 2004;
Lewis and Steinberg, 2001).

Although ownership may be transferred, an outsourced
service embodies risk shared between both parties.

Motivation
Due to the critical nature of maintenance in the mining
environment, there is currently much discussion on how to
improve maintenance performance.  While some debate
centres on how to improve maintenance capability within a
mine, others discuss the merit of outsourcing maintenance.  

While the number of mines that outsource their
maintenance activities increases, there is more and more
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Maintenance is a critical function that ensures the availability and safe working condition of
equipment in any mechanized mining environment.  It is also a significant contributor to operating
costs.  For these reasons, effective maintenance is absolutely essential.

In recent years, there has been ongoing debate as to whether it is best to insource or outsource
the maintenance function.  While arguments can be made for or against either, it is doubtful
whether there can ever be a definitive answer.  Mines are different, circumstances are different,
and factors that influence decisions are forever changing.  Does this mean that a mine needs to
continuously switch between the two options or are we missing the point?    

Very often, maintenance is outsourced because a mine lacks the expertise or skills to carry out
this important task.  This does not, however, mean that outsourcing entirely removes this function
from a mine, allowing it to focus on other core competencies within the mining process.
Outsourcing is a new function that now needs to be planned and managed.  Outsourcing thus
requires a new set of skills and expertise in order to make sure that the relationship between mine
and outsourcing partner delivers bottom-line value to both parties.  

In other industries, outsourcing is often used as a strategic lever to improve a company’s profit
and performance.  It is well known that the ability to manage these outsourcing agreements is
what sets apart outsourcing that works and outsourcing that doesn’t.  Using knowledge gained
from these other industries, this paper introduces the benefits and challenges of outsourcing any
core business activity and discusses critical factors for ensuring a successful relationship with
outsourcing partners.  

A framework is then developed and tested on selected outsourcing relationships in the mining
environment.  The suitability of the framework is then assessed and preliminary comments made
on the status of outsourcing relationships in the equipment maintenance environment in mining.

The paper concludes that effective maintenance does not depend on whether this function is
outsourced or not.  Maintenance can be done well both ways, but it is the relentless pursuit of
achieving excellence in execution that sets successful decisions apart.
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debate around whether this is indeed a move that improves
actual performance of maintenance at a mine and ultimately
production and overall mine performance.  The debate
rages on: is it best to insource or outsource maintenance?  

It is the authors’ belief that either can be an effective
means of managing and controlling the maintenance
function.  Outsourcing to pass the ’problem’ of
maintenance onto another party, however, is doomed to fail.  

Maintenance is a critical function on a mine, therefore
regardless of the manner in which it is executed,
management and control needs to remain of the utmost
importance.  Outsourcing itself requires a unique skills set
within an organization that enables it to effectively manage
the relationship.

This study was conducted to establish best practice in
maintenance outsourcing and to identify organizational
competence in South African mining companies.

Objectives
• Develop a framework of critical success factors for

managing an outsourcing relationship
• Test whether the critical success factors that are

applicable in other industries also apply to the
outsourcing of maintenance in the mining environment

• Establish whether the framework can be used to assess
the state of an outsourcing relationship within
maintenance in mining.

Literature review
According to Campbell (1995), the benefits of outsourcing
generally relate to improving the quality of products or
services, including:

• Access to already-trained personnel
• Access to specialized technical knowledge
• Enhanced capability which can introduce new ideas or

improvement potentials
• Potentially higher productivity.
Outsourcing can take many forms ranging from Type 1

outsourcing agreements, which include supply of a product;
Type 2, which includes the product and service; Type 3,
which includes product, service, and operation knowledge;
to Type 4, a full solution including operation, maintenance,
support, design, and manufacture (Kumar and Kumar,
2004).

In outsourcing there are two key phases, the decision to
outsource and then management of the outsourcing
relationship.

The process of setting up an outsourcing relationship is
well described by Campbell (1995), who introduces six
steps to outsourcing that enable information-based
decision-making and ensure that the organization is ready
for both outsourcing and to manage the outsourcing
relationship.

There is a significant amount of literature that examines
critical success factors for successfully managing an
outsourcing relationship in a variety of industries. There is,
however, a lack of information that deals specifically with
relationship management within maintenance outsourcing
in the mining industry.  

The following section makes use of the extensive
literature available to develop a framework that will be used
in this study. 

Development of a framework of critical
success factors

An initial exploratory pilot study (Raphulu, 2009) was done
to determine critical success factors from the literature and
compare these to critical success factors for maintenance
outsourcing in the mining industry.  A mine with a full
service contract with an OEM was chosen for the study.
The study identified that the initial seven success factors
that were identified from the literature were all applicable
to the mining industry; but several additional factors were
uncovered.  

A further study was conducted to create a comprehensive
framework that could be used to both identify and assess
the presence of critical success factors, making use of the
extensive literature on outsourcing relationship
management in general, and specifically within
maintenance. 

The framework that was developed, is presented below.
The critical success factors are grouped into six broad
categories.  The individual factors within each group enable
a more detailed and comprehensive insight into the
adoption of success factors.

Group 1: pre-outsourcing criteria, analysis and
planning (Campbell 1995)

• Preliminary analysis – assessment and reason for
outsourcing

• Alignment with corporate strategy (for both parties)
• Integrated strategies (towards common goals)

(Tomlingson, 2005)
• Planning and assessment model – monitoring

maintenance and contract performance.

Group 2 – management of social and behavioural
aspects

• Managing and curbing opportunism (Hui and Tsang,
2006)

• Organizational culture and learning – (creating a
learning environment through a positive culture)
(Olsson and Espling, 2004)

• Team-building – empowerment and ownership for both
parties (Olsson and Espling, 2004)

• Management skills – communication and conflict
resolution (Cheng, Heng, and Love, 2000).

Group 3 – effective management function
• Role and responsibilities of management (Olsson and

Espling, 2004)
• Management support (Cheng, Heng, and Love, 2000)
• Departmental support and cooperation (Tomlingson,

2005)
• Priority of maintenance performance (adjacent to

production performance) (Tomlingson, 2005).

Group 4 – contract structure (Gottschalk and Solli-
Sæther, 2006)

• Comprehensiveness and detail
• Ease of addition and amendment. 

Group 5 –  nature of the interaction
• Openness and communication (Olsson and Espling,

2004)
• Long-term commitment (Cheng, Heng, and Love,

2000) 
• Relational control – sharing of information, value, and
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expertise (Tomlingson, 2005; Hui and Tsang, 2006) 
• Information symmetry – equal and transparent sharing

from both parties (Tomlingson, 2005).

Group 6 – trust (Olsson and Espling, 2004; Cheng,
Heng, and Love, 2000; Sako, 1992)

• Contractual trust – maintaining written and oral
agreements

• Competence trust – expectations of competence
• Goodwill trust – willingness to do more than formally

expected.

Method
This framework was tested on one of South Africa’s
leading mines, which has an established maintenance
service contract with an OEM (the primary study).  Both
the mine and OEM report that this is one of the best
maintenance outsourcing relationships in South Africa.
This is a full performance contract for mining machinery
maintenance.  

The testing was conducted through a series of interviews
with both mine and OEM employees.  Both management
and front-line employees were interviewed as part of the
study.  Results from the interviews were used to rate the
relationship between the mine and the OEM based on best
practice for each critical success factor.  Three ratings were
used which indicated the degree to which the critical
success factor was employed in the relationship.  The
ratings ranged from weak to very strong. 

An independent study (Gomba, 2011) was carried out
(the secondary study) which once again looked at
establishing the employment of critical success factors in
the relationship management of maintenance contracts
between a series of mines and their equipment OEMs.  In
this case, contracts were set up and negotiated centrally but
management was handled at a mine level. In this study, the
reference critical success factors that were tested were
slightly different, so an assessment of the degree of
employment was not possible for every success factor.

Results and discussion
The results from both studies can be seen in Table I.

It is clear from the results of the primary study that there
are many aspects of the critical success factors that are very
well employed.  In each group, there is good control over
elements of the success factors.  However, it is clear that
even for a relationship that is reportedly working well, there
are still many areas that could be improved upon to move
the relationship towards one that fully benefits both
companies and results in high levels of effectiveness,
efficiency, and organizational learning and improvement.  

Key areas that require focus include the integration of
overall strategies of the mine and OEM to work
independently towards common goals; more clearly defined
roles for managers, which facilitates a good working
relationship; developing teams and curbing opportunistic
behaviours; and the sharing of information and
opportunities for improvement.  In addition, there is a need

Table I
Results of case studies
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to improve trust levels, particularly contractual and
goodwill trust.

Key areas that require focus from the secondary case
study include the development and use of an effective
planning and assessment model for the contracts, flexibility
in contracts and long term commitment and bi-directional
sharing of information between the mine and OEM.  Trust
was once again an area that needed improvement.

Conclusion
Maintenance is a complex and difficult function to manage
on a mine.  Outsourcing this function can certainly bring a
variety of benefits to both a mine and the outsourcing
partner.  Outsourcing, however, is also a complex function
to manage. By outsourcing maintenance a mine moves from
the scenario where it needs to be excellent at performing
and managing maintenance to needing to be excellent at
managing the outsourcing relationship.  This paper provides
a framework that can be used both to develop good
maintenance outsourcing relationships and to evaluate and
improve existing maintenance outsourcing relationships.

Recommendations
It would be interesting and useful to make use of this
framework to extend the study to a larger sample of mines
with outsourced maintenance contracts.  This would
improve the validity of the results and begin to pick up key
areas of weakness in outsourced maintenance contracts
within mining.  In addition, the framework could be
extended to determine if there are indeed correlations
between the employment of critical success factors within
outsourcing relationships and actual maintenance
performance on a mine.
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