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Product designed characteristics like reliability and maintainability affect maintenance cost,
service performance, and therefore product support strategy must be defined during design stage
in terms of these two dimensions. Furthermore product support and service delivery strategy has
considerable influence on the total life cycle cost and the economic viability of industrial
systems/products.

The paper presents a concept for the development of service delivery strategy for industrial
products with a special reference to mining systems. In this paper we emphasize that the strategy
for product support should not be centred only on ‘product’ but it should also take into account the
service delivery capability of the manufacturers/suppliers and users service organization, users
competence and capability, product use location, logistics and infrastructures, etc., to arrive at the
best performance and economic results. Such strategy should invariably include services
supporting the client apart from considering services supporting the product.

The discussion in the paper is based on the experiences from the manufacturing industry
engaged in manufacturing of mining systems and the observed trends in technology and
management of operation and maintenance of mining systems.

Keywords: Maintenance and product support, Service supporting client, Service delivery
strategy, Products reliability and maintainability, Product use location, Operating environment,

etc.

Introduction and background

Modern day mining industry has become less physical and
more cognitive as manual labour is gradually being
replaced by machine operation. Such machines are expected
to perform round the clock. However, due to design
problems these systems are not able to meet customers’
requirement in terms of system performance and
effectiveness. This is often due to poor designed reliability
and maintainability characteristics combined with poor
maintenance and product support strategy, which often lead
to unscheduled stoppages (failures). This has given a new
dimension to the problem of effective and efficient
management of maintenance and service processes. For
many companies with high degree of mechanization, the
maintenance spending accounts for a significant part of the
operating budget but ‘service and maintenance areas, is still
considered as a minor element of strategic thinking within
the mining industry. To avoid the complexities of
maintenance management, many customers/users prefer to
purchase only the required FUNCTION not the machines or
systems so that the responsibility of maintenance and
product support lies with organization delivering the
required function. With advent of this trend, focus has
shifted to the design of functional products. The definition
of functional product is that the user is not buying a
machine/system but the function it delivers. Figure 1
illustrates the definition of functional product and depicts
the relationship between product (hardware and software)
characteristics, type of application, and product support. For
detail see Kumar, 2001 and Markeset and Kumar 2002. The
continuous and broken lines indicate primary and secondary
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relationships respectively. Often designers and
manufacturers develop systems and sell them to users (the
continuous line). This is also called Technological
push...i.e. one develops system and creates need for it.
However, system should be developed keeping in view the
application type-technological pull (this is depicted in the
Figure 1 by the broken lines as often this is not the
dominating reason for system development. Designed
product characteristics define the types of application the
product can be subjected to and the type of product support
needed to achieve the expected function and performance.

Product support and service is mainly intended to
maintain the reliability of product and for retaining the
system in operating state or restoring them in operating
state at the lowest cost. Product Support can be defined as
any form of assistance that companies offer to customers to
help them gain maximum value from the manufactured
products and is also commonly referred to as after-sales
service, customer support, technical support, or plainly as
service (Goffin, 2000). Product support as a result of
maintenance needs can be divided into tangible and
intangible, planned (proactive) and unplanned (reactive).
Product support is tangible if there is exchange of physical
parts (e.g. spare parts, tools, documentation, training
manuals, etc.) involved. If the service rendered only
involves intangible support (e.g. expert advice, on-line
suppott, etc) are often classified as intangible.

Product support or after-sales service, is important for
manufacturers because it:

» can be major source of revenue
» is essential for achieving customer satisfaction
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Figure 1. Functional product

» can provide a competitive advantage
eplay a role in increasing the success rate of new
products.

Successful service providers are the one who are able to
zero the gap between the required services and the services
delivered. However, in real life it is not that easy to define
‘required services’ as often it is influenced by the subjective
criteria. Usually, customers have different expectations
regarding services than the one defined by the functional
need of the systems, and therefore service provider has to
be intelligent enough to integrate customer’s requirements
and expectations into service delivery strategies. Figure 2
illustrates an extended service GAP model based on
Zeithaml and Bitner (2000). Zeithaml and Biter’s gap
model is illustrated by broken line in Figure 2. The major
causes for GAP in service delivery can be attributed to (a)
not dimensioning the service correctly as per requirement,
and (b) not integrating customer requirement into service
delivery strategy. These GAPS are also due to suppliers,
focus on delivering services to support the product but not
delivering services to support the client (Mathieu, 2001).
Furthermore, not matching performance to promise can also
lead to customers’ dissatisfaction with the services
delivered. Quality of service delivery processes in relation
to customer perceived satisfaction has been studied in depth
by many researchers (see for example Gronroos, 2000,
Betry et al. 1988).

Our recent study (see Kumar and Kumar, 2002) shows
that many of the supplier/manufacturer of mining systems
and equipment do not show any well-defined product
support and service delivery strategies with exceptions of a
few multinational companies. With its strong network of
dealers, Caterpillar, a manufacturer of mining equipment
designs better products and provides superior customer
service. They have a strategy to adopt their equipment
dealers as business partners for providing services (sce
Fites, 1996 for details). As a result, product support and
service delivery remain under utilized assets. If a right
strategy is adopted, benefits could create additional ‘value’
for both the manufacturer and system users and the mining
sector as a whole.
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Development of service delivery strategy

To reduce the gap in service delivered and services required
by the system, and the expected services and the perceived
services, provider of services have to adopt a strategy that
should minimize these GAPS (Figure 2). Product design
and service delivery both affect service performance, and
therefore product support strategy must be defined during
design stage in terms of these two dimensions to ensure the
delivery of ‘promised’ product performance. Furthermore,
product support strategy should not only be focused around
product or its operating characteristics but also assist the
customers with services that enhance product use and add
additional values in their business processes.

In this paper we will present some of the factors that
influence service delivery strategy and suggest approaches
for service delivery strategy building to reduce these gaps,
which will help achieving customers satisfaction and fulfill
operational commitments. Our discussion in this paper is
focused on mining systems in a multinational environment
and is based on research work reported in Kumar and
Kumar (2002).

Before developing any strategy, service provider should
answer these questions.

* What is functional requirement?

» What is the service requirement of system?

° What customer wants?

» Where is the service delivery point located?

° What is it to be done?

° What is the customers organizational behaviour and

culture

The answers to these questions lead us to a strategy where
service delivery strategy is not only product centred but
also include the service supporting the clients. Figure 3
illustrates a general framework for service delivery strategy
and management.

Service and maintenance need of products

Product support and service needs are dependent upon
product characteristics such as reliability and
maintainability, the customer’s abilities and capabilities,
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Figure 2. Extended product support and service GAP model
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Figure 3. A general framework for development of service delivery strategy and management

and the environment the product is going to be used in.
Therefore, product support specifications should be based
on product design specifications and they should be agreed
upon eatly on in the design phase (Moss, 1985). The idea is
to be proactive in the design phase, not reactive in the
exploitation phase. It is evident that product characteristics
like reliability and maintainability have major influence on
the maintenance and service need of the system (see
Markeset and Kumar, 2001). Therefore, before finalizing
product support strategy one must get knowledge about
R&M characteristics, which in turn define the maintenance
need of the system. There exists a large volume of literature
that deals with these issues and will not be covered here
(see for example, Dhillon, 1999). Besides reliability and
maintainability characteristics, the operating environment

SERVICE DELIVERY STRATEGY FOR MINING SYSTEMS

has also considerable influence on the product support
requirement. System engineering approach is an effective
approach to incorporate functional requirements and
customer’s specifications into the design process. It is a top-
down approach to product development, viewing the system
as a whole, focusing on customer’s needs, wants,
preferences, and requirements, starting with the functional
requirements and the functional performance of the product
(Blanchard, 1998).

Operating environment

The need for product support and service is highly
environment sensitive. This need will depend on local
factors such as climate and use condition The
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environmental conditions in which the equipment is to be
operated, such as temperature, humidity, dust, road
conditions, maintenance facilities, operator training, etc.,
often have considerable influence on the product reliability
characteristics and therefore on the maintenance need of the
systems. For detail discussion on this see Kumar and
Kumar, 1992, Kumar et al. 1992, Thus operating
environment should be considered seriously while
dimensioning product support and service delivery
performance strategies since it will have an impact on
operational and maintenance cost and service quality. Apart
from operating environment, geographical location of
application site is an important factor that should be
considered in development of service delivery strategy.

Geographical location

The geographical location of the site of product application
has-considerable influence on-the service delivery strategy.
If the service provider is located close to the user, it may
take a shorter time to get hold of spare parts and assistance,
while if the product user is located far away from the
manufacturer service delivery system, becomes very
critical. All these issues need to be considered in the early
design phase of the product by the manufacturer, customer,
and distributors/supplier in unison.

Furthermore, service delivery is affected by the
geographical distribution, geopolitical situation and
customers demand for prompt response. Consequently,
many firms develop a dispersed network of service facilities
that warehouse spare parts, provide a base for field service
representatives, and provide information and training.
Managing service delivery networks thus requires a diverse
collection of human and capital resources. Careful attention
must be given in particular, to both the design and control
of the service delivery system: each facility’s location,
capacity, staffing, scheduling, capabilitics and management
of material flow apart from the product designed
characteristics (Ghodrati and Kumar, 2002).

Facility location is the process of determining a
geographic site for a firm’s service outlets. Managers of
both service and design departments must weigh many
factors when assessing the desirability of a particular site,
including proximity to customers and suppliers, labour
costs, and transportation costs. Managers can divide
location factor into dominant and secondary factors.
Dominant factors are those derived from competitive
priorities (cost, quality, time, and flexibility) and have a
particularly strong impact on sales or costs. Dominant
factor in service briefly are: proximity to customers,
transportation costs and proximity to markets, and location
of competitors. Secondary factors also are important, but
management may downplay or even ignore some of them if
other factors are more important.

However, geographical locations are becoming
interestingly irrelevant in location decisions, owing to
improved communication technologies such as e-mail,
faxes, video conferencing, and overnight delivery. An
important exception is manufacturing firms that utilize just-
in-time system, which rely on supplier proximity.

Manufacturers/suppliers service organization

In general, manufacturers/suppliers beside being a
manufacturer also need to maintain a service organization
delivering services to their customers in the same way as
any other service organization such as a hotel, travel
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agency, police, school, etc. Therefore, most of the
manufacturers usually have a service department
responsible for delivering services such as assistance in
fault finding, failure diagnostics, supplying expert
assistance, spare part delivery, spare part storage, etc.
However, many manufacturing companies are
uncomfortable with intense service expectations of today’s
industries. The service department usually function in a
different way than other internal departments since its
relationship with the customers often is of a much longer
duration. The service department needs to stay in contact
with the companies for the rest of the product life span.
While designing for product support, designers have to
analyse its own service delivery capability and the
maintenance and service organization at the users end. This
will help the designer to design the right support. As
mentioned in the preceding section, this necessitates that
manufacturing companies should analtyse and understand its

‘customer’ before adopting any strategy for service
delivery. If not, outcome can be poor product support and a
dissatisfied customer. In such situations, often it is
advantageous to make local dealers partners in service
delivery, as they understand both the culture and customs of
the customers apart from understanding the functional
requirement.

Product user’s/owner’s maintenance
organization and maintenance strategy

While designing and dimensioning of a product support and
service delivery strategy, it is important to analyse owners’,
or operators’, maintenance organization and level of
competence, etc., to arrive at the best service and
maintenance delivery strategy. It is of utmost important that
service delivery strategy must match to that of customers’
maintenance and service strategy and more specifically
Service Reception strategy.

Because different cultures hold different views, a
managerial style that is effective in one culture will not
necessarily be effective in another. Therefore, to be
effective in cross-cultural management, managers need to
understand the nature of the culture of the country where
they are going to be managing, and how to adapt their
managerial style accordingly.

Local or multinational environment

Firms usually make strategies as per location of the
customers. Markets can be divided into national market and
international market. It’s easier for service provider to
operate in national market because they know about the
culture, government rules and regulations, geographical
conditions, etc. Therefore, it is easier to establish contact
with customers and deliver them the required services. But
in international market, service delivery provider has to
make investment to learn about the customers’ cultures,
corporate rules and regulations. Global market’s customers
can be divided into two categories considering standard of
living, namely customers from developed countries and
from developing countries. Often the approach adopted for
service delivery has to integrate the local conditions in their
strategy otherwise service delivery strategy will not be
economically viable and runs the risk of failure. Often
customer expectations are high in developed countries,
lower tolerance, and so require continuous improvement in
service quality. Customers in developing countries have
lower quality of expectations so wider zone of tolerance for
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ineffective services compared with customers in developed
countries (Malhotra et al. 1994) but marketing of services
needs emphasis on personal contact and understanding of
local culture in case of developing countries. In developed
countries more or less same approaches can be adopted as
far as marketing of services are concerned.

Service performance measurement

The main purpose of performance measurement is to see
whether system and organizations are performing, as they
should. This helps in taking decision concerning resource
allocation and subsequent control of outcomes. Such
measures can be customer satisfaction index or return on
investment or increased demand of companies’ product, etc.
Some other measures are the number of backlog in
customers’ service orders, etc. One way is to compare the
outcomes measures with performance targets, etc., or
benchmark the performance with competitors (see
Figure 3).

Conclusions

Customer satisfaction is dependent not only on how well
the product performs its function, or how reliable the
product is, but also on how reliable, flexible, courteous, and
so on, the support and service the customer experiences. In
a long-term perspective, a manufacturer will benefit from
supplying a product that needs as little maintenance as
possible. However, if it is not possible to design out the
maintenance, one has to design the product for maintenance
and product support. Customers are also evaluating service
quality according to reliability, access, and understanding
of the customer, responsiveness, competence, courtesy,
communication, credibility, security, and tangible
considerations.

In this paper we emphasize that the strategy for product
support should not be centred only on ‘product’ but it
should also take into account the service delivery capability
of the manufacturers and users service organization, users
competence and capability, product use location, logistics
and infrastructures, etc., to arrive at optimal decisions. Such
strategy should develop services that support the clients.

The paper has provided a general framework for
development of service delivery strategy by taking into into
account product design characteristics, information
technology applications, capability of service delivery
organizations, client’s service needs and expectations, and
manufacturer’s delivery capabilities, etc.
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