@NTNU

Innovation and Creativily

Maintenance Outsourcing

Term paper for TPK4140 Maintenance management

Team members: Baiyu, Teng;
Bin, Xie;
Hui, Jin

Date of submit: 30, October, 2008

Norwegian University of Science and Technology (NTNU)



Maintenance Outsourcing

Pre-phase

Organizations around the world are looking for new approaches to maintain or/and
increase their competitiveness. Maintenance outsourcing as one of the methods to
minimize operating cost is sometimes an alternative. For managers facing hiring
freezes, cuts in training budgets, aging maintenance workforces, and hard-to-find
skilled labour pools, outsourcing may be the single best choice to go through the
tough period. The advantages seem obvious, budget flexibility, optimization of
manpower and tools, reduction of expense in hiring specialized staff and training, to
mention a few, are all results of maintenance outsourcing. At the same time,
outsourcing arrangement can be changed easily in according to your maintenance
needs. It's sometimes a key reason making company choose outsourcing as the
maintenance strategy. Many companies have experienced great success by adapting
outsourcing to gain competitiveness.

As a coin has two sides, outsourcing of maintenance may also bring lots of
side-effects and disadvantages. The obvious ones are difficult to control the quality of
the maintenance work, shortage of skilled people from contractors, inadequate
contractor planning of work to be done, poor relationships between client and
contractor employees and etc.

Anyway, the decision of the outsourcing or not needs to be made, this paper is an
attempt to contribute to make the decision making more rational and scientific.

Summary

In this paper the maintenance outsourcing decision making process and factors need
to be considered in the process is discuss.

Core competency based maintenance outsourcing decision making approach is
discussed in the first place, the constraint of this approach is considered as well. A
more reasonable approach which considers two dimensions of the importance of
maintenance to the company is presented. The basic principle of this method is given
with a small discussion.

Then the cost and benefit of contracting out of maintenance tasks are briefly
discussed, some statistics of the cost saving due to employ of maintenance
contractor are presented with some facts. However the lack of considering the whole
picture of cost and benefit exists. The importance of considering overall cost and
benefit of the organization is addressed.

The tool, technology and skilled personnel relating to maintenance is addressed in
the next part. Currently situation of these things with respect to maintenance is
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briefly reviewed.

Then the management of relationship between two parties involved in maintenance
outsourcing is highlighted. We found both sophisticated contract and mutual trust
between client and contractor is necessary to keep the outsourcing relationship in a
good way.

At the end a small model of considering risk of maintenance outsourcing is provided
with the emphasis on violation of contract.

We did not consider reliability and availability separately in this paper. We believe
that a good relationship with mutual trust can ensure high reliability and availability.

Introduction

We are facing the world of shortage of skilled and experienced maintenance
engineers. And we strive to achieve minimum operating costs and lean operations in
terms of manpower. So we start to consider contract out maintenance. To some
companies the decision of maintenance outsourcing is not that difficult, but to some
others, it is really not a easy job, especially to those maintenance is their core
competency or near core competency.

Then, what is outsourcing in general and what is maintenance outsourcing in
particular. According to ventureoutsource’s term and definition, Outsourcing is
subcontracting a process, such as product design or manufacturing, to a third-party
company. And it is easy to understand maintenance outsourcing is subcontracting
maintenance task to a third-party company.

Also we mentioned core competency. What is core competency? It is not easy to give
a general answer which applies to every company. However according to the same
source activities or practices, such as product development, determined by a
company as critical to its long-term success and growth. Other authors have different
towards this question; we will discuss later in the paper.

In order to make a wise decision with respect to maintenance outsourcing, we are
trying to explore the influencing factors. The emphasis of this paper is not to provide
a universally applicable method but to find out what really matters when considering
contract out maintenance tasks.

Main part

Outsourcing of maintenance is sometimes considered as an effective method to relief
the managers from maintenance management and to get more focused on the so
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called core competence to their business. All these are the results from simply regard
maintenance of all kinds as non-core business activity. However it is not always the
case that maintenance is not of primary important to the core competence for the
company, for example to pulp and paper mill maintenance is the core business,
therefore outsourcing is not the right answer to every maintenance situation.
Furthermore the conventional wisdom regarding the outsourcing decision states that
you should outsource your non-core business activity is an approach which of the
type easy to and hard to carry out. It did not provide the guidance to deciding which
activity is non core business. And lots of companies which adopting this approach
end up making the judgement highly subjective.

No doubt, to lots of businesses, maintenance outsourcing is a good alternative. The
well-known American Duroc management scholars had predicted: "In 10 to 15 years,
any business done in the background to support not only the creation of the work of
turnover should be outsourced." However it still necessary to think twice before
really contracting out the maintenance task. Not only the question if we should let an
external supplier to take care of the maintenance, but also the question we should
take total outsourcing or partial outsourcing need to be answered.

Maintenance outsourcing decision-making is relating to lots of different factors,
which makes it a complex and multi- perspectives problem. In order to make the
optimized decision, we think all the following questions should be answered or bear
in mind.

1) How close maintenance is to the core business or how important
maintenance is to the company?

2) What are the costs of contracting out maintenance task?

3) Do we have sufficient tools, technology and people to carry out the in-house
maintenance, and if we can find a capable contractor to turn to?

4) How do we manage the outsource relationship in terms of ensuring high
quality service?

5) What is the risk and benefit of outsourcing?

In the following paragraphs, each of these issues will be addressed separately in
attempt to give a broad picture of the decision-making process and considerations
for maintenance outsourcing.

Importance of maintenance to the company

In order to answer the first question, the part will emphasis on the what kind of roles
does maintenance play in the whole picture of the company, in other words how
importance maintenance is to the company level, and how its importance influences
the decision of contracting it out.
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Usually people will come across the concept of core business and non-core business
when considering outsourcing. The fundamental principle here is to outsource these
non-core businesses to an external contractor and focus on the core business or core
competency. This principle is rather classical and has been adopted by many
companies. A core competency philosophy based decision-making scheme of
maintenance outsourcing on manufacturing equipments is illustrated by figure 1.
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Here, we first have equipment which needs to be maintained. The decision process
starts with identifying whether this equipment is directly supplying quality and
service for the productions. If the answer is no, we regard this equipment as
non-productive equipment, and therefore the maintenance tasks are quite likely to
be contracted out as no core business. If the answer is no, it is regarded as productive
equipment, therefore we have to further consider if the equipment is critical to the
productions. If we get a negative answer, the equipment is just common equipment;
consequently, its maintenance will be contracted out. If this equipment is critical to
production, then the reliability, availability and regularity of the equipment will be
crucial to the company, thus the maintenance outsourcing decision will be rather
difficult, very likely we may choose just contract out those junior maintenance like
painting, cleaning etc, and keep most of other main maintenance in house due to
regarding those maintenance as core competencies to the company. Of course those
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main maintenance on critical equipment still has good chances to be outsourced if it
feasible, cost-effective and has positive effect on the company’s core competency.
However a large proportion of those companies which adopted this approach turned
out to be that they don’t have a satisfactory maintenance performance, either those
which take maintenance outsourcing or those which do not. Why, why those who
follow the classical approach still fail?

On one hand the definition of core competency varies from company to company,
from one period to another. Without a clear and correct definition, it’s hardly the
case that outsourcing decision based on core competency philosophy will work well.
Traditionally, it is defined as the activities an organization does well or the activities
that are important to an organization. A third definition which challenged both of
above one suggested other practitioners states that core competencies are only
activates that an organization must do with internal resources in order to create or
maintain a competitive advantage in the marketplace. They further argue that if an
activity does not create recognizable value that customers are willing to pay for. Such
activity is not a core competency and will not receive the focus necessary for
continuous improvement. We believe all these defection could be correct to certain
company at certain time, and they could be all incorrect if the target company
changed. Thus every company should define its own meaning in regarding of core
competency, and we found it is never a easy task to be accomplished.
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Non-
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Figure 2(from Sandy Dunn)
On the other hand, even if we had a clear and correct definition, the procedure and
practice of picking out the core activities of the noncore ones in regarding of
maintenance operation is still a difficult task. We gave a decision scheme for
manufacturing maintenance task in figure 1, but it is a rather simple one and sole for
the illustration purpose. If we follow this scheme exactly, | am afraid lots of problems
will appear sooner or later and quietly likely sooner. Thus more robust
decision-making scheme shall be introduced, unfortunately, none such scheme is
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available so far and most of these kind of decisions ends up being highly subjective,
and in the end, one person’s opinion ends up prevailing over another’s.

In order to make a better decision, a new approach has been proposed, and this one
is typically adopted by Princwaterhouse Coopers. Instead of just focus on core
competency, this approach is to look at the decision in terms of a two by two matrix,
as shown in figure 2.

This approach generally considers the outsourcing decision along two dimensions,
namely strategic or non-strategic, and competitive or non competitive. The first,
strategic or non strategic, consider how important the maintenance proposed for
outsourcing is to the company to achieve the long term strategic competitiveness in
the market place. This usually varies form organisation to organisation, for example
to mining business, to which maintenance and asset ownership costs is usually count
for 55-60%o0f the total costs, thus maintenance acts as strategically important, while
maintenance clearly is not strategically important to an university. The second
dimensions, competitive or non competitive, relates to how competitive the
maintenance being considered for outsourcing is currently being performed
compared to external competitive market place. This is highly related to cost- benefit
which will be thorough addressed later in this report.

While the two dimensions are decided, the maintenance decision will as illustrated
on the picture. The two dimensions together produce 4 different cases.

1) Strategically important and currently performed competitively, to this
maintenance the current state should be retained.

2) Strategically important but currently not performed competitively, to these
maintenance we may have two alternative choice, either keep it in house
and at the same time to initiate a re-engineer to increase its competitiveness
or go for short-term outsourcing and by learning from the contractor or
other good practice to gain the competitiveness, eventually come back to in
house maintenance again.

3) Not strategically important but currently performed competitively, usually we
will keep these type of maintenance in the current status, but once it’s not
that competitive any more, its will be sold out.

4) Not strategically important and currently not performed competitively, to
these maintenance we will not hesitate to contract it out.

So based on this approach the factors need to be considered, instead of core
competency, will be both strategically importance currently competitiveness.

Maintenance outsourcing cost

To a business cost and benefit are always of primary important, it is not an exception
when it comes to the decision-making of maintenance outsourcing. Michael Levery
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stated in his paper: as organisations today strive to achieve minimum operating costs
and lean operations in terms of manpower, the maintenance activity has become a
target for outsourcing. Thus the cost reduction, in other words increasing benefit, is
one of the main drives to consider contracting out maintenance. And a maintenance
outsourcing survey conducted by Plant Maintenance Resource Centre support it. In
this survey 29 responses were received, among which 3 take reduce maintenance
costs as the most important reason for using contract maintenance services, 3 take it
as second most important reason and another 3 take it as third important reason.
The overall ranks reduce maintenance costs second with the same total voters as
number one. So contract maintenance to lots of business is a profitable action.

And indeed, in lots of cases, the cost of the company truly reduced by introduction of
maintenance outsourcing. The same survey shows among those which using
contractors, 3 got significant reduction of cost and some 11 experienced slight
reduction, only 1 got significant and 1 got slight cost increase. Similarly, professional
services firm McKinsey & Co. estimated that offshore outsourcing can reduce an
organization's costs by anywhere from 45 to 55 percent. From this point of view, it is
certainly good choice to contract out the maintenance. However the cost stated
above is only the direct cost of maintenance, if we add the other costs induce by
using maintenance contractor, the picture will be changed, either slightly in some
case or significantly in other cases. Then what are exactly the costs saving or
additional expenses? How do they influenced by maintenance outsourcing? And
whether or not using maintenance contractor will eventually result in overall cost
reduction.

Maintenance Approach - Industry Sector
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Figure 3(from R Francis)
Firstly, in lots of companies, in-house maintenance makes it too low levels to be
efficient and beneficial, and go for external contract may be a remedy to increase the
effectiveness. Figure 3 is taken from an extensive national survey conducted in
Australia, it indicates a general poor maintenance performance throughout the
Industry Sector, and given the organizational inertia, that approximately 60% of
maintenance is performed in-house, this must give a ray of hope for the better
specialist maintenance contractor, and therefore increase the cost saving. Of course
to some organizations which have already done good in-house maintenance,
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contracting out maintenance is possible result in lower effectiveness, consequently
negative impact over the maintenance.

Secondly, organizations, which adopting in-house maintenance strategy usually
requires full time maintenance crew, while the workload varies from day to day, week
to week. This will lead to poor utilization of resources and overstaffing. Outsourcing
maintenance may enable organizations to use the same or similar workers from
external suppliers as temporary employees, which can significantly increase the wage
cost.

We also have to take the additional cost of using contractor in to consideration. In
order to make sure maintenance is carried out in a good manner, usually we need to
prepare a sophisticated contract and make sure the contractor will follow the items
in the contract. The establishment of contract may need a costly study of the
company and requires lots of expertise, for example analyst and lawyer, which should
be paid for. And during the maintenance, the company still need sent staff to
supervise the contract and manage the relationship with them. All these will increase
the cost.

Of course, there are other cost related considerations need to be addressed, such as
the overall effective may be influenced by outsourcing, we will discuss in other parts
of this report. The decision influencing factors are mainly maintenance cost saving
and overall cost change due to outsourcing.

Tool, technology and skilled personnel

Taking about the maintenance, we cannot avoid discussing maintenance equipment,
technology and skilled personnel, without either one of them, the maintenance tasks
are not likely to be finished successfully. When the organizations do not have all of
these in house or it is not economical to have all of them, they may probably turn to
maintenance contractor. Or in other cases, organizations want to outsource its
maintenance, but they can hardly find the capable ones. These things of course need
to be considered when making the outsourcing decision.

To those maintenance which requires specific tools or technology that we cannot
find within the company the first idea we may come up in our mind is to ask these
who have for help. Especially, the effective maintenance has changed significantly in
recent years. Maintenance today is far more high technology based than it was. And
more and more organizations’ maintenance strategy turn to preventive maintenance
based from former corrective based, which requires more specific tools and high
technology. It’s always expensive to acquire all these equipment and technology, and
lots of organizations don't want to or cannot afford to purchase all these.
Consequently, they end up outsourcing. In other cases, the skilled personnel may be
difficult to find within the company, then usually the maintenance ends up



Maintenance Outsourcing

outsourcing.

On the contrary, in some cases, the maintenance task may be too specified which
required individual based tools and technology. Even the maintenance contractor
doesn’t have or want afford these equipments due to small market and high risk of
losing money. If it is the case, even through outsourcing will bring lots of benefit and
it largely outweigh the cost, we cannot contract out maintenance simply because
these kind of maintenance contractor is not available. Also the pool of available
skilled maintenance technicians is very shallow and the existing maintenance
workforce id aging and nearing retirement, thus it’s not impossible we cannot find
the right person among the contractors. In this case we have to rely on ourselves to
train our owe technician to perform specify task.

To sum up, we need the right tool, technology and skilled personnel to get our
maintenance down. So when considering maintenance outsourcing, we should find
where we can have the access them, either within the company or from the
contractors, or both. These factors are more or less straightforward but have a
dominant influence on the decision.

Management of outsource relationship

Fundamentally, two parties, customer and contractor, involved in the outsource
relationship, have different interests, and oftentimes their conflict with each other.
How does the customer ensure the contractor will deliver the required reliability and
availability? It should be based on a good relationship between the two parties. If the
contractor is totally trusted and is doing their possible best they can, the customer
should never bother to worry about things like reliability and availability.

When making the decision of maintenance outsourcing, the issue of how to manage
the relationship between client and contractor needs to be addressed. All too often,
we outsource maintenance in order to “get it off their plate.” The desire is to dump
maintenance into the lap of the contractor, and this kind of outsourcing is deemed to
fail. In order to achieve a successful maintenance outsourcing, two aspects of efforts
need to be paid. First a sophisticated contract with clear responsibilities and benefits,
plus incentive and punishment need to be established to restrict both parties in the
name of justice; secondly long-term co-operative relationships with mutual trust
need to be established to achieve the win-win situation.

Since the two parties have different interests, a contract is necessary to clearly
confine each party’s responsibilities and benefits. With ambiguous contracts, either
party could suffer significant loss, very likely the one who assume the suffering will
be the client. For example, customer has to deal with particular breakdown of
equipment which is not specified on the contract list with contractor. So most
organizations would turn to an independent maintenance expert, hire them to write
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a specification for their requirements of contractor to tender against. One of the
most important items need to be mentioned is incentive and punishment. A contract
without these two specific items will never have the chance to be regarded as a good
contract. Without incentive the contractor will not work for the good of the customer,
since every business takes benefit as their ultimate goal.,, the contractor need
incentive to do extra job and as a result the client get better maintenance than
specified on the contract and the maintenance provider get extra money, both
parties have happen ending. Punishment is used to protect the benefits of clients
from being hurt, with punishment items the client can use legal method to ask for
compensation when the provider did something they should not do or should do
better, and also deter the contractor from doing things which may damage the
clients’ benefit for their own good. So a sophisticated contract is necessary to
manage the relationship between two parties.

However, only specifications of contract cannot guarantee the success of
maintenance outsourcing. Actually, it is far away from enough. In order to achieve
the win-win situation, beside contract, long-term co-operative relationships with
mutual trust seems much more important. Some people even believe that success
will only be achieved through establishing long-term co-operative relationships, not
through specifying and tendering. We don't believe only co-operative relationships
itself can make things done, but this statement can indicate the importance of
co-operation.

Therefore when making the decision for maintenance outsourcing, how much effort
and money need to establish the contract and relationship should be considered.
Also the difficult of set up a ‘perfect’ contract and mutual trust should be realized;
some time it can be mission impossible. Here the decision influencing factors could
be concluded as the contract establishing difficulty and mutual trust building
difficulty.

Risk estimate of outsourcing

We have mentioned the two parties related to outsourcing contract have
fundamental different with respect to their own interest. Besides to consider the
how to management the relationship, we should also take into account the risk of
bed relationship, then how likely that the contractor don’t comply with the contract?
To evaluate this we introduced a mathematical model.

The term "Economic Man" was used for the first time in the late nineteenth century
by critics of John Stuart Mill’s work on political economy. Mill went on to write that
he was proposing “an arbitrary definition of man, as a being who inevitably does that
by which he may obtain the greatest amount of necessaries, conveniences, and
luxuries, with the smallest quantity of labor and physical self-denial with which they
can be obtained.”
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Suppose both customer and contractor pursues the maximal profit as an Economic
Man. First we developed the income matrix, table 1 for contractor with the
consideration of probability of supervision by customer and the probability that the
contractor may violate the contract.

Table 1
Income matrix Supervision Non-supervision
Violation of contract (1-p)(R1-C1)-PL RO-C1
conformance RO-CO RO-CO

Y1 and R1 are the customer’s and suppliers’ true-life income respectively.

Y0 and RO are the customer’s and the supplier’s income in contract respectively.
CO and C1 are the supplier’s service cost f in contract and in reality.

L is the total loss when supplier doesn’t implement by the standard in contract.
P is probability of detection when supplier doesn’t comply with the contract.

Then, the ideal income for the contractor(S) can be calculated as follow.
S=pa(Y,-R -C)+(1-a)B(Y,—R))+ (- Ba(Y,-R,—C)+(L-a)L- B)(Y, - R,)

a is the probability that customer will supervise the maintenance.

B is the probability that contractor will violate the contract.

Take the derivative for this formula with respect to «, and let it equates to zero. The
possibility the violation can be obtained.

C

ﬂ:Ro_Rl

From this expression, it’s easy to conclude that the possibility of violation increases
with the increase of income gap (RO-R1) for the contractor. So when making the
contract, we should make these gap as low as possible in order to reduce the
violation possibility.

Thus when we considering contracting out maintenance we need to estimate the
income gap for the contractor in order to evaluate the possible of violation of
contract. And to make sure a successful maintenance outsourcing, we believe the
estimate of the violation possibility is crucial so the factor, contractor income gap
need to be evaluated during the decision-making process.

Conclusion

To sum up, this paper briefly discussed the influencing factors on maintenance
outsourcing decision making. Considerations from several perspectives have been


http://en.wikipedia.org/wiki/Standard_form_contract

Maintenance Outsourcing

concerned. We found the following factors have influence on the decision making.

Importance of maintenance to the company. Traditional core business based
decision making approach is not adequate for maintenance outsourcing. Two
dimensional approaches may be more appropriate.

Maintenance outsourcing cost is a great consideration. From statistics and
some industrial facts we found maintenance outsourcing can reduce
maintenance cost. However this cost is calculated with respect to
maintenance only, we should not lose the big picture, the overall cost of the
plant.

Tool, technology and skilled personnel. Lacks of these are drives for
outsourcing, but sometimes can also be the obstacles for maintenance
outsourcing.

Management of outsource relationship. The relationship between client and
contractor is a great issue for outsourcing, the quality of contractor’s service
in general and the reliability and availability of contractor provided in
particular largely depend on the relationship of the two parties.

Risk estimate of outsourcing. Risk induced by maintenance outsourcing
should be considered during the decision making phase. A small model to
estimate the risk of contractor violating the contract is provided.
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