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Abstract
By the end of the 1990s, the origination of the industrial evolution has
occurred. The product and process were redesigned to the new paradigm in order to
achieve the maximum productivity. By means of the economies of scale, the
production has been expanded to achieve the lowest cost of production. Researchers
mentioned that plant maintenance is to repair defective equipment, maintain
equipment so as to prevent failure, complete small to medium sized capital project,
keep track of the capital equipment inventory, provide some utilities and monitor the
receipts of others, provide or purchase painting and cleaning. Its activities affect the
performance of the plant in five of its major responsibilities-production, quality, cost,
safety and housekeeping.

The Interruption of the production is one of the most significant
problems that resists the reaching of economies of scale. Down time of the
machinery is the enemy of production, and since the production is what we
all live from, down time must be kept at the minimum. When the machine
broke down in the recent years, it generated the difficulties in repairing it
due to the unconditional and unskilled labor that would bring about the longer
downtime.

In pursuant to the early statement of the problem of this research , we
may query " What factors are associated with selection of maintenance service
provider ?". We put the attempt in the petrochemical industry as the key target
respondents with the aim to identify their specific needs in the selection of the
maintenance service provider.
Results from the test of 18 hypotheses as shown in table 5.6 confirm
that 14 out of 18 are said to bear relationship between pairs of independent
and dependent variables. Only 4 out of 18 hypotheses do not show the
statistical significance, which means there is no relationship between pairs of
independent and dependent variables. Since the concepts, as mostly appear in
the independent variables, are composite measures, an index measure technique
is used. Reliability test of such concepts by "Cronbach alpha" value indicates
the certain acceptance of whether such particular concepts are statistically

applicable for further test of association with the dependent variables. From the
analysis part , it can be concluded that the factors that are associated with
the selection of maintenance service provider consist of:

1. Tangibles
❑ The equipment used in maintenance service activity,

2. Reliability
❑ Price or wages of the maintenance service,
❑ Meeting project deadlines criteria ,
❑ The completed agreement and specification between provider and
client on goals and objectives,

3. Responsiveness
❑ Quick Responsiveness in Service,
❑I Rapidity of Service,
❑ Convenience of communication,

4. Assurance
❑ Quality of Staff / serviceman,
❑ Working Experience,
❑ Past job performance,
❑ Service provider's current client,
❑ Service Provider's National Prestige and Reputation,

5. Empathy
❑ Location of service station and
❑ Client production comparing to market demand
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Chapter 1. Generalities to the Study
1.1 Background relating to the topic and problem

As the business world struggles with globalization, deregulation, new technologies
and economic recession, executives and managers are demanding a greater capacity for
strategic action - the ability to forge organizations that are capable of carrying out effective
strategies in a sustained and profitable way. More and more companies are in the theorem of
fundamental workforce change, most of which are aimed to enable companies to do more
work with fewer workers. Downsizing in conjunction with business process reengineering,
outsourcing and the establishment of shared services operations are the key strategic plans
for doing business today.
1.11 Strategic Outsourcing
Outsourcing can actually hold a different meaning for different companies. However,
Warkentin (1997) 1 provides the definition of "outsourcing" as that of examining existing
processes and deciding that they are better executed by an outside provider. A new day is
dawning for outsourcing as the practice moves beyond cost containment and into position as
a tool for corporate strategy. Today many companies across the world are taking a hard look
at their operations and at least considering outsourcing some of their functions. They focus
on their core business and outsource non-core activities to reliable partners. They allow
outside expertise aid and enhance total value of organizations.
A survey conducted by the Intellisource Inc. shows that the most frequently
outsourced services listed by the companies surveyed were audit, computer maintenance,
equipment maintenance, cleaning services and security (Anderson, 1996)2. According to
consulting firm George S. May International and Price Waterhouse, funds spent on
outsourcing are expected to triple by nearly $300 billion annually by the year 20003.

Warkentin, Denise, "Outsourcing Non-Core Processes", Electric Light & Power, October 1997, Vol.75, p.4
2

Anderson, Jeanne, "Companies Surveyed Report Outsourcing Helps Decrease Costs", November 1996, Vol.143

3

Warkentin, Denise, "Outsourcing Non-Core Processes", Electric Light & Power, October 1997, Vol.75, p.4

2

Associate Professor Siriluk Rojkijamnuay4 of Thammasat University said that there are
many corporations in the United States of American and the United Kingdom spending a lot
of money for strategic outsourcing. Also she mentioned the example of some companies
using outsourcing services for their information management as shown in table 1.1 below.
TABLE 1.1 Outsourcing Service
Company

Period (Years)

Expenditure (Million)

5 to 10

$500

Continental Bank

10

$700

Texas Air

10

$4,000

General Dynamics

10

$4,000

BP Exploration (UK)

5

£85

British Aerospace

10

£1,000

London Stock Exchange

10

£50

Kodak

Source: Journal of Business, Thammasat University, Jan. - Mar. 1998

The benefit of good outsourcing arrangement is manifold. For customers, outsourcing can
mean lower costs, a lighter load of management, and more capital for other investment.
Schimmoller (1998)5 mentioned that the corporate benefits of outsourcing are cost
effectiveness, flexibility, streamlined staffing requirement and access to specialized
equipment and talents. A recent survey conducted by the outsourcing unit in New York City
found that companies report an average of 9 percent saving in function they had outsourced.6
Intellisource Inc. has revealed that 58 percent of the companies surveyed listed cost
reduction as their most important reason for outsourcing, or considering outsourcing.
Another survey conducted by the Industrial Maintenance & Plant Operation of ABB
Instrumentation shows that 37 percent of company's activities have increased outsourcing in
the past three year; 50 percent in plants.8

4

Rojkijumnuay, Siriluk, "Outsourcing and Management Information Systems", Journal of Business, Thammasat

University, Jan. — Mar. 1 J98, p.23-24
5

Schimmoller, Brian K, `Outsourcing Plant Maintenance", Power Engineering, Feb. 1998, Vol. 102, p.16-22

6

Warkentin, Denise, "Outsourcing Non-Core Processes", Electric Light & Power, October 1997, Vol.75, p.4

7

Anderson, Jeanne, "Companies Surveyed Report Outsourcing Helps Decrease Costs", November 1996, Vol.143

8

Powers, Jim, "Outsourcing Maintenance", Industrial Maintenance & Plant Operation, ABB Instrumentation,

December 1997

3

1.12 Plant or Industrial Maintenance
By the end of the 1990s, the origination of the industrial evolution has occurred. The
product and process were redesigned to the new paradigm in order to achieve the maximum
productivity. By means of the economy of scale, the production has been expanded to
achieve the lowest cost of production. Charles H. Becker (1974)9 mentioned that plant
maintenance is to repair defective equipment, maintain equipment so as to prevent failure,
complete small to medium sized capital project, keep track of the capital equipment
inventory, provide some utilities and monitor the receipts of others, provide or purchase
painting and cleaning. Its activities affect the performance of the plant in five of its major
responsibilities-production, quality, cost, safety and housekeeping.
The Interruption of the production is one of the most significant problems that
resists the reaching of economy of scale. Down time of the machinery is the enemy
of production, and since the production is what we all live from, down time must
be kept at the minimum. When the machine broke down in recent years, it
generated difficulties in repairing them due to the unconditional and unskilled labor
that would bring about the longer downtime.

Repair and Maintenance in % of Production Sales Value in the Swedish
Industry

■ Textile ind.

E Food ind.
-1 Workshop ind.
Wood
Chemical ind.
11

Pulp and paper

El Earth, stone
• Iron, steel, Metals
13

Mines, minerals

FIGURE1.1 Maintenance Versus Sale/ Production** Source : ABB Bulletin Board
9 7

*
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From the period of time that the evolution of Maintenance began,

"

Breakdown based Maintenance" sometimes referred to as " Run to Failure
Maintenance" or " Corrective Maintenance", is more or less self explanatory. The
machines are repaired as and when they break down. This method has got a number
of drawbacks, for example :
The increases downtime of the production, such as what that happened to
Vinithai Co.,Ltd. , which lessened 40 million Bt. Of production due to the failure of
bearing in motor costing 40,000 Bt if they have known it in advance. The
replacement of the motor would have saved them that loss. Unscheduled work efforts
causing peak load and overtime. The importance of unscheduled work is showing by
slivering all the production and employee's performance. As in nowadays, it would
generate the higher labor cost in the plant.
Secondary damage to other machine parts causes longer repair time and higher
spare parts cost. Just like the way Advance Agro has faced in 1995, the shaft is
torn out due to the overload of the force causing damage to the plant. The
production line was shut down for 2 days causing the loss of 30 million Bt of
production. Spare part Availability , or rather lack of the same , may extend the
downtime. For the specific case of the turnkey and technology borrowing machinery,
the spare part has always been modified in order not to be available in the local
market. The Thai Industrials need to buy expensive spare part directly from the
manufacturing unit of know — how.

This will all cost a rather high proportion of down time as compared to the
production time over a period of for example years.

" Time Based Maintenance" So called Preventive Maintenance, is a step
towards reduce down time. Many machine components are subjected to wear. From
experience we know that these component will last a certain number of operating
hours in the specific _ application. Also this method however has got a number of
disadvantages for' example:
Not all components "wear out ", but fail randomly in time, and thus cause
unscheduled downtime. Such as the way your car , the break system and the steering

9

Becker, Charles H., "Plant Manager's Handbook", Prentice-Hall, Inc., 1974, p.113

5

system have their own specific age of operation. Sometimes after you have replaced
the disc brake, the day after your power steering needs to be maintained.

Also the component which normally wears out, will occasionally fail
prematurely due to the external influence. For example , improper mounting, excessive
impurities or temporary shock load. Just the way as your car runs across the holes
on the road bringing about accident wear out of your shock up.

Increasing the spare part components and thus the cost increasing. In order to
promptly repair the machinery, the company has to stock all or most spare part in
the wear house which generates high sunk cost of the spare part inventory.

6

TABLE 1.2

Heavy Industry VS Spare part Inventory

Company

Spare Part Inventory
(m Bt)

Siam Cement Plant ( Kang Koi)

140

Egat Mah Moh

300

Siam Kraft Industry

80

National Petrochemical Co.,Ltd.

120

TPI

170

Siam Construction

90

Sahaviriya Steel

110

**Reviewed 1997, Advance Research Group

The preventive maintenance has to be scheduled. Sometimes the frequency to
overhaul the machine is too high causing the rise of the heavier destructive damage.
Changing components regularly, will , however, reduce down time of the machine to
a certain degree but does not assure the break down will not happen.

1.13 Condition — based Maintenance

Naming Predictive Maintenance, means maintaining when required, based on
the actual condition of machine. This method reduces down time to the minimum.
With the system of periodic or, for some application, continuous monitoring ,this
method assists to determine the condition of the machinery as it operates, to
schedule the most efficient and effective repair of problem components prior to
failure. PM provides information used to determine what causes the problem,
allowing the analyst to correct the problem's root cause, there by reducing or
eliminating report problems.

The goal of condition monitoring is do achieve 100% availability of the
means of productiOn. As a consequence, the implementation of condition monitoring
may also result

side effect such as; increased production, increased quality, more

planned and less unscheduled maintenance work i.e. even work load, and a
possibility to reduce the spare part inventory ( since leading time between warning

7

and repair / replacement will be extend.) Therefore, the advantages of Condition Based
Maintenance would be.
Fewer unscheduled shut down ( Greater reliability and productivity)
Plan the corrective action to be taken at a convenient time and thus avoiding
unnecessary down time.

Make sure that necessary spare part, tools and personel are avoidable.
Furthermore, as a side effect, machine behavior will be better understood, which
sometimes allow modification for better performance to be carried out.
O Easier integration during planned production stop.
❑ Fewer secondary damage problems.
❑ Better management of spare part ( early detection enables ordering needs)
❑ Shorter repair and shut down times ( Personal and parts ready)

1.14 Cost of Production Stop

Down time of the production is the hidden economic cost that is not so easy
to realize despite the broad — minded point of view.
Some think that if the machine breaks down, the cost that occurs is only the
cost of the machine. It is not. In terms of the mass production, the opportunity loss
is a significant issue to be raised up. There is some information that can show the
guide line of the down time of the machine.

8

TABLE 1.3 Cost of Production Stop (Worldwide)
Cost of Production Stop

Industry

Cost per Hour

Steel Mill

10,000 us $

Paper Mill

10,000 us $

Food Manufacturing

500 us $

Power plant

15,000 us $

Car Manufacturing Paint Shop

1,000,000 us $

( 300 cars per day)
Petrochemical

Millions because 1Hr = 3 —4 days

** Source from : SKF Condition Monitoring ,1996

The configuration above shows the average cost per hour of production stop
that can open the new concern to the Industries.

TABLE 1.4 Cost of Production Stop ( Thailand)
Cost of Production Stop ( Thailand )
Industry

Cost per hour

Cement Industry

400,000 Bt

Paper Industry

350,000 Bt

(Siam Kraft,Thai Kraft, Advance Agro)
Steel Industry

600,000 Bt

(NTS , Siam Construction )
Petrochemical Industry
(SPRC , Vinithai)
**Source : SKF Journal December 1997

80,000,000 Bt/4 — 5days

innAssifitiffiiii7incrvERsrrnmit
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Lewis and Marron (1973)10 defined maintenance as all works relating to the
economical preservation of facilities and equipment at a level satisfactory to perform their
designed function. They also listed maintenance works as follows.
1) Preventive Maintenance
It is defined as that pre-breakdown work performed on a facility or equipment to
eliminate failures and/or breakdowns or to keep such failures and/or breakdowns within
predetermined economic limits.
2) Routine Maintenance
It is the day-to-day unkeep of facilities and equipment that will ensure their
capability to perform their designed functions.
3) Major Repair
It is that work required restoring a seriously deteriorated or broken-down facility or
equipment to a state of usability for its designed functions.
4) Alterations and Improvements
An alteration is that work required transforming a facility or equipment so that it may
perform a different function from that for which it was originally designed. An improvement
is that work required to increase the functional or productive level of performance of a
facility or equipment.
5) Housekeeping
The housekeeping function includes janitorial services, maintenance of grounds and
operating services.
The purpose of plant or industrial maintenance is to provide maximum reliability of
operating equipment and to minimize equipment downtime. Reliability is the capability of a
unit equipment to perform its designed tasks at lowest total cost. The achievement of
reliability requires a practical preventive maintenance program and an effective quality
control program.

1.15 Outsourcing Plant Maintenance
J.H. Jordan!! mentioned that the cost charged per hour of contract labor will seem
high compared to the base rate of its own workers, but the cost of fringes, supervision, and

1°

Lewis, Bernard T. and Marron J. P., "Facilities and Plant Engineering Handbook", McGraw-Hill, 1973, p.14-21

11

Jordan, J.H., "How to Evaluate the Advantages of Contract Maintenance", Chemical Engineering, March 25, 1968,

p.124-130

10

other types of overhead must be added to its own workers' base rate. And there is a high cost
penalty for having permanent personnel on the payroll during slack period. Also, he
introduced a mathematical method for determining the optimum ratio between permanent
and contract maintenance force. Outsourcing aims to reduce the estimated $500 billion per
year that US companies spend on maintenance by using third-party services and personnel
that can concentrate on maintenance12.
All manufacturing plants use outside contractor services for various maintenance and
project jobs from time to time, for these reasons13:
1) They can handle peak loads without disrupting the normal work of the regular
plant maintenance staff.
2) They complement plant forces, supplying skills which the latter may not have.
3) They can do more (or possibly all) of the maintenance work more cheaply.
All contracts provide clients with access to specially trained engineers and
technicians who come on site to perform scheduled, outage and emergency maintenance.
Robert Halton, manager of facilities and maintenance at ABB Instrumentation, said that
there were 87 maintenance workers and 13 facilities engineers at an ABB plant in New York
in 1986. Yard care, snow-plowing, janitorial services, security, electrical work and major
engineering works were all done in house. Now 5 maintenance workers and 3 facilities
engineers remain on site.14
Outsourced maintenance provides plant operators with the opportunity to utilize
unique technical and engineering techniques such as predictive maintenance and advanced
equipment monitoring. Data from predictive maintenance techniques enable engineers to
more effectively manage maintenance programs. Bruce Oyler15, manager of engineering
services at Computational Systems Inc. (CSI), said that many larger utilities are now turning
to outsourcing organizations to implement predictive maintenance programs that supplement
their internal preventive programs. The effective maintenance program will result in reduced
downtime, minimized reactive maintenance expenses and higher plant availability.
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Schimmoller, Brian K, "Outsourcing Plant Maintenance", Power Engineering, Feb. 1998, Vol. 102, p.16-22
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Becker, Charles H., :Plant Manager's Handbook", Prentice-Hall, Inc., 1974, p.121
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For the manufacturing firms to reduce their operating costs and, for the
service firms to maximize their revenues by producing value from their specialization
, the outsourcing concept is being practiced. The two trends that are mentioned below
would shine light on the idea.
FIG 1.2

Trend 1 : Core Competence and Outsourcing

**Source: ABB Review:
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The conclusion of Trend 1 is that " Successful organizations are concentrating
on their core businesses and therefore outsource more and more support functions."
Reconstructing leads the firm to downsize itself getting to be a flexible and movable
organization. Tofler(1994) says that in order to survive in the competitive market,
the firm should be easy to change and adopt. In terms of adaptation, the companies
should adjust themselves to match with the changing of market characteristics. With
the technology implementation, the firms should allow themselves to maximize the
core competence and generate the fitted products to the customers.
For the extra functions that are not related to or influenced the revenue of
the companies, they should be outsourced. Not only would the cost be lowered
•
_
down but the result of the extra functions would- be also more efficient and
effective than those which are done by the firm itself. According to the trend, the
suggestion would be given to ABB to subcontract for the motor maintenance , which
would generate higher value of motor maintenance which would generate higher
value of motor maintenance , to their customers.
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FIGURE 1.3 Trend 2 : Performance Upgrading **Source : ABB Review : 1/95**
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The conclusion of Trend 2 is that " Operators are moving away from traditional
way of service fix it when it breaks." The advance of knowledge and thought have
brought about the new concept in the engineer's mind. Relating to the cost
concerning, the minimum of downtime is concentrated. The production and
maintenance engineers would try hard to avoid the break down of the machine. With
the implementation of technology, the plant maintenance is stepping up to the new
revolution. They are looking for more proactive maintenance to reduce the impact of
the machinery failure. The systematic procedure along with the technology
competence make them step forward to gain the advantage of predictive maintenance.

Anyway, from the fact mentioned, the cost issue for the predictive maintenance
system has come to dominate the decision. In this period of time, the money or
cash is seemingly scared. Besides that, in order to fully run that predictive
maintenance concept, the manufacturing firm needs to invest to develop people to
cope with this specific operation.

This is why the opportunity can be identified in the crisis time. Why do
some job specialists spend their time increasing the service jobs in large
manufacturing plant? So that, we would like to propose the subcontract or
outsourcing strategy to both parties, manufacturing firms and service sectors.
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The cost of predictive maintenance or modernization is outweighed in the long
run by the lower cost of repair. On top of that, less machine failure increases
availability and thereby productivity.

To increase the value of machinery to the customer, it is important to work
together over the long term. Traditional service where the repair shop waits until the
machine breaks down, does not provide the value. Why not? Because the repair shop
wants more and more machines to repair, while the customer wants more time
between failures. Clearly ,there are two different objectives to outsource.

FIGURE 1.4 SIX BIG LOSSES **Source: ABB Review, 6/97**

The other concept is that the overall machinery / production efficiency and
effectiveness are identified from those six criteria of production cycle. The Japanese
plant is putting high effort to reduce all those six big losses , Kanban , hence every minute
can be generated to opportunity losses.16
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1.16 Petrochemical Industry17
The petrochemical industry is an industry that would bear the creation of many other
related industries. It is related to the utilization of natural gas and crude oil, by passing them
through scientific process wherein the end results are a wide array of by products used in
basic industries. These basic industries in turn, produce the basic products used in our daily
lives, such as plastic and electrical appliances.
The raw material used in the petrochemical industry comes from two sources; natural
gas and crude oil. When natural gas and crude oil pass through various separation processes
and refining, the output products are raw materials for the petrochemical industry which can
be broken down into three stages;
1) Upstream Petrochemical Industry
It is an industry that utilizes by-products from oil refining or gas separation plants.
The by-products are passed through processes of refining and separation to arrive at two
groups; the olefin unit and aromatic unit. The products in the upstream stages consist of
ethylene, propylene, Mixed C4, benzene, toluene and xylene.
2) Intermediate Petrochemical Industry
This industry consists of bringing the by-products of upstream petrochemical
industry, passing it through chemical processes and producing raw materials for the
production of chemical used in downstream petrochemical industry. The major outputs of
the stage are as follows; ethylene dichloride (EDC), vinyl chloride monomer (VCM),
ethylene oxide (EO), ethylene glycol (EG), ethylene glycol (EG), stylene monomer (SM),
methyl methacrylate (MMA), isopropyl alcohol (IPAO, 2-ethyl hexyl alcohol (2EH), styrene
monomer (SM), pure terephthalic acid (PTA) and phthalic anhydride (PA)
3) Downstream Petrochemical Industry
It is the bringing about of intermediate petrochemical products for use to produce
monomers or different kinds of plastic pellets. The products at this stage are polyethylene
(PE), polypropylene (PP), PVC, polystyrene (PS), polyethylene tetraphthalate (PET) and
polyester.
The petrochentical industry of Thailand was born after the discovery of natural gas in
the Gulf of Thailand in 1970. Natural gas was used as fuel for the generation of electricity
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and cooking gas during the first period. There was then a feasibility study on the viability of
having a petrochemical industry undertaken by Petroleum Authority of Thailand and the
International Finance Corporation since 1981. The final decision was to create a
petrochemical project on the 24th November 1982. This was determined to be one of the
important projects for the basic development, scheme along the Eastern Seaboard. Right
after the effort have successfully commended, the First phase of the National Petrochemical
Project (NPC1) was created in 1984 and resulted in the efforts for the Second Phase of the
National Petrochemical (NPC2) and the Third Phase of the National Petrochemical Project
(NPC#).
Due to high investment and safety, petrochemical plants will provide good
maintenance programs for their equipment and production units. So, using outsourced
maintenance with high technology and specialization in maintenance will be the key
consideration today. The need for outsourced maintenance services is likely to increase in
the future.

Petrochemical Plants in
Thailand
Company Name

Sales (b. BT)

Rayong Refinery
NPC
TPI
TPE
Vinythai
BPE
ESSO
Bangchak Petro.
SPRC(Caltex)
Tuntex Petro.
HINIC
Thai ABS
TFI
TPP
TPE(1993)

7.5
5.2
20
3.2
2.9
3.2
50
31
14
7.5
2.6
2.2
1.93
1.92
3.93

.

Company Name
CP Petro
BST
Siam Chem. Group
Thai Carbon
Siam Polystryrene
Thai Rubber
Thai Phosphate
Pacific Plastic
Thai Epoxy
TIPCO
Shell
APEX
BASF
Pornpat Petro.
ATC
NFC

Sales (b. BT)
1.6
0.7
3.2
1.6
1.6
1.56
1.2
1.1
0.7
4.4
3
1.2
1.1
0.33
1.15
8.2

Source :Financial Focus ,1g98 , Advance reseach Group
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1.2 Statement of Research Problems
Outsourcing aims to reduce costs that industries spend on maintenance by using third
party services and personnel that can concentrate on maintenance, freeing industries to focus
on core business concerns.
Recognizing industries' need, maintenance service providers try to develop their
services to cover all maintenance activities. They offer professional and comprehensive
maintenance solutions and partners with its customers to optimize maintenance function, to
increase production equipment availability and effectiveness and to maximize output and
product quality.
However, selecting the best industrial maintenance companies is not an easy task.
Many services such as secretarial and cleaning are often bought as "general service", and not
hard to choose. Other services such as engineering and maintenance are bought as
"professional". General services are generally low risk so there is not much value to be
added to the purchasing decision. On the other hand, professional services have far higher
risks and profit opportunities and the potential for purchasing to add value is consequently
much greater.
In the buying centers of organizations, there are many participants playing their roles
to make the purchasing decision. These participants share some goals and risks associated
with their decision. Normally, when two or more departments strive for mutually acceptable
purchase choices, the potential for conflict may be presented.
This thesis aims to analyze criteria in making decision for maintenance service
purchase. Also, it is to understand the roles purchasing and related departments play in their
buying process. The thesis uses the petrochemical industry as the study case. The
petrochemical industry has been set up with high safety and high investment. Minimizing
downtime in production by using good maintenance programs will be the key strategic
management in their operations.
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1.3 Objectives of the Study
To identify which criteria are associated with industries' selection on maintenance
service providers.

1.4 Importance of the Study
Due to current business revaluation or reengineering of the corporation today, most
companies — no matter what industries they are in, how technologically sophisticated their
products or services, or what their national origins — have to turn back to review their
management strategies to compete with the competitors. Reducing costs by downsizing or
transforming their in-house maintenance departments into a professional service is an
important issue for top management to consider.
Most maintenance service companies are increasing in their sales volumes and
numbers of clients. In addition, original equipment manufacturers have a vested interest in
outsourced maintenance as an after-market to the sales of their equipment. This study will
help marketers in maintenance service industry understand prospective industrial /
organization better in term of what criteria reflects business's decision on maintenance
service selection for petrochemical industry.

1.5 Definition

Industrial / Organization Buying Process — consists of eight stages called "buyphases":
Problem Recognition, Need Description, Product Specification, Supplier Search, OrderRoutine Specification, Performance Review. (Webster and Wind, 1972)

Buying Center — the group of people within an organization who are involved in making
organizational purchase decision. (Webster and Wind, 1972)

Professional Service - complex and frequently regulated service that usually require the
provider to be highly skilled. (Bonoma, Zaltman and Johnson, 1977)
Plant / Industrial Maintenance is to repair defective equipment, maintain equipment so as
to prevent failure, complete small to medium sized capital project, keep track of the capital
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equipment inventory, provide some utilities and monitor the receipts of others, provide or
purchase painting and cleaning. (Becker, 1974)

Buyers - persons who have formal authority to choose the suppliers or service providers and
arrange the purchase term. (Webster and Wind, 1972)

1.6 Limitations
1. This research does not assume the relationship or interaction between each stage
in the organization Buying Process.
2. This research is focussing on buying centers in Thailand's petrochemical
companies, and there will be fairly surveyed.
3. Questionnaires were evenly and equally distributed to all petrochemical companies,
more or less. The actual result does not matching with the planned results
regarding to the differences of their organization structures. Sometimes, the
organization is definitely flattened generating only two levels of manager and
staff Some companies , the maintenance manager takes care of purchasing and
procurement, simultaneously.
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Chapter 2 Literature Reviews
Theory
A theory can be defined as an interrelated set of statements of relationship whose
purpose is to explain and predict occurrences in reality. Theories are grouped in fact and
supported by laws and other well-supported statements of relationship. Good theoretical
research helps direct the investigator in the search for understanding. It is inherently practical
and supplied because it highlights the important concepts and relationships in a problem
situation. Examples of extremely useful theoretical structure abound in all areas of business
research. One of the major methods of theory construction is deductive theory. A deductive
theory is a theory whose emphasis is distinctly upon the conceptual structure and its
substantive validity. Deductive theories are developed largely through the process of
deduction. Deduction is a form of inference that derives its conclusions by reasoning through
premises which serve as its proof Deduction is a widely used form of inferential logic and is
the basis by which many conclusions are drawn in business.
2.1 Source of Reference Regarding Explained Variables

2.1.1 Business / Industrial Buying Behavior
The fundamental nature of organizational buying behavior is portrayed in pioneering
framework by Webster and Wind (1972)18. They explain that organizational buying behavior
is a complex process and involves many persons, multiple goals, and potentially conflicting
decision criteria. It includes all activities of organizational members as they define a buying
situation and identify, evaluate, and choose among alternative brands and suppliers.
Kotler (1996)19 and other support that the industrial market buys goods and service
for the purpose of increasing sales, cutting costs, or meeting social and legal requirement.
Compared with the consumer market, the industrial market consists of fewer, larger, and
more geographically concentrated buyers; the demand is derived, relatively inelastic, and
18

Frederick E. Webster, Jr., and Yoram Wind, "Organizational Buying Behavior", Englewood Cliffs, NJ: Prentice Hall,

1972, p. 33 - 37
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more fluctuating; and the purchasing is more professional, and more buying influences are
involved.
This conceptual idea presents the difference between industrial buying behavior and
consumer buying in term of complexity and objective. In addition, there are many people
showing the same concept as indicated below.
Hass (1986)20 indicated that industrial buying behavior differ from consumer buying
in many ways such as market characteristics, characteristics of industrial buyers,
characteristics of the products involved, etc.
Loudon and others21 mentioned in the same way that organizational buyers make
purchase decisions in order to satisfy their goals, as do final consumers, but the goal differ.
Organization have the goals of producing a good, providing a service, reselling an item, and
therefore buy products and services that will allow them to effectively engage in these
activities.
They also indicated that there are several major ways in which organizational buying
behavior differ from customer buying behavior. The two major variations are buyer
characteristics, and decision processes & buying patterns.
2.1.1.1 Buyer characteristics
There are several important organizational buyer characteristics typically cited
that differentiate them from final customers;
(1.1) Group Involvement
Because products purchased by organizational buyers are often costly and
complex, a group of individual (engineering, production, finance, purchasing and
even top management) may be involved in the decision.
(1.2) Technical Knowledge
Professional buyers, generally quite knowledgeable about the products or
services being bought, make the purchase decision or may be directed by other
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technically competent individuals (such as engineers) to the appropriate purchase
decision based on a group decision. These buyers are known as purchasing agents
in industrial, governmental, and institutional organizations.
(1.3) Rational motivations
As indicated by the skilled, technical nature of purchasers discussed
above, organization buyers are often strongly directed by rational motivation.
Such factors are generally economically based and can be translated into dollars
and cents so that costs and benefits may be carefully weighed.

2.1.1.2 Decision Process and Buying pattern
Organizational buying patterns are characterized by a number of differences
from final customers in their decision process and purchase patters.
(2.1) Formality
Much organizational buyer behavior is typified by greater formality than
that of final customers. Often proposals, quotation requests, and purchase
contracts are involved which lend to the formality.
(2.2) Complexity
This is a prime cause of formality necessary in purchasing. Because
organizational buyer behavior is so much more complicated than consumer
behavior. Products and services are more technically complex, and the financial
risks are generally much higher than those faced by consumers, greater formality
in decision making requires the conscious consideration of the large number of
factors involved in the decision.
(2.3) Lengthy negotiation
Much organization buying requires more extensive negotiation over a
longer time period than typically occurs among final consumers. Some of the
reasons for this situation are: (1) the side of the order is large and the purchase
price is very important: (2) a large number of people are involved in the
decision,, the product is complex and specifications must be carefully agreed to.
(2.4) Multiple Supplier
Organizational buyers hesitate to limit their buying of an item to a single
source because their supply could be jeopardized by unforeseen circumstances
such as strikes , fires , etc. Company policies , therefore , may not allow a single
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vender to supply more than a certain percentage of the company's requirements.
Instead , buyers source the item. This competition between venders also can be a
healthy lever for buyers to use in obtaining attractive terms and effective service
from suppliers.
(2.5) Large Orders
The typical organizational purchase is much larger than that made by
final consumers. For example, an airline may purchase a fleet of twenty new jets
from Boeing to be delivered over a two-year period at a cost of $200 million.
Resellers also purchase in large quantities, break into smaller lots, and sell to
other organizational buyers or final consumers.
(2.6) Infrequent Purchase
Obviously, very large scale and costly items (such as buildings and large
computers) would be only infrequently purchased by organizations. But even
smaller, less expensive products may be bought on a contract basis, which is
renewed only yearly. In addition, such items as office supplies may be bought
only every one to three months. The organizational marketer must, therefore, be
vigilant about selling opportunities because they may arise only infrequently.
(2.7) Direct Buying
Although marketing directly from producer to final consumer is growing
such a pattern has long been quite common in the organizational market.
Because of order size, product complexity and bulk, technical assistance prior to
and after the sale, and geographic proximity of customers, a direct relationship
between producers and buyers has been widely adopted for many organizational
purchasing situations.
(2.8) Reciprocity
Reciprocity occurs when two organizations agree to purchase from each
other, and is found more frequently in industries where products are
homogeneous with little price sensitivity. Chemicals, paints, steel, rubber, and
paper industries have exhibited a history of reciprocity; for example, an auto
company may buy steel from one supplier and that supplier buys trucks from the
automotive firm. The systematic use of reciprocity within industry has largely
disappeared because of action by the Federal Trade Commission and the Justice
Department to halt practices which are anti-competitive. There is still informal
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and " innocent " reciprocity among firms, but it always should be justifiable on
the basis of gaining a competitive quality product, price, delivery, terms, and
service from suppliers; otherwise it makes poor economic sense and is a source
of frustration for professional buyers.
(2.9) Importance of service
Organizational buyers, more so than final consumers, require service
because it has such a direct bearing on their costs, sales, and profits. Companies
known for their exceptional service tend to be the ones who excel in an industry,
and it is of particular importance to those firms who are unable to stand out
otherwise in markets with homogeneous products and prices. Buyers can be
effectively marketed to with an edge in such service areas as on-time delivery,
credit, repair, market information, and inventory maintenance.
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2.1.2 Organizational / Industrial Buying Process
Webster and Wind (1996)22 defined "Organizational Buying" as a decision-making
process carried out by individuals, in interaction with other people, and within the context of
a formal organization.

The original process model has been introduced over 30 years ago by Robinson,
Faris and Wind (1967)23. They have identified eight stages of the industrial buying process
called "Buyphases" as shown in Figure 2.1.
1) Problem Recognition
2) Need Description
3) Product Specification
4) Supplier Search
5) Proposal Solicitation
6) Supplier Selection
7) Order-Routine Specification
8) Performance Review

rodoct Spectfi attoqi

Supplier Selection

Figure 2.1: Stages of the industrial buying process
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Up to now, Organizational / Industrial Buying Process concept has been widely
known and continually developed. However, the currently concept does not greatly differ
from the main concept. Day and Hiram (1994)24 present the new decision-making model that
focuses on a firm's selection and performance evaluation process for professional services.

I Consideration Set
.

.

itsitlertinott Set

oncidet ation Set

nal Service

l'rovider

01 Set.‘ice Delivery

ity of

the Outcome

Figure 2.2 Decision Making Model.
Based on the above figure, the details of each step are provided as follows.
1. Recognizing a Need or Problem
The purchase process begins when the client recognizes, or identifies, a need that can
potentially be met by the purchase of a professional service. The client firm's options for
meeting that need often include using in house personal, contracting the services of
another firm, or ignoring the problem.

2. Defining Purchase Goals
Purchase goals are rarely provided in any studies regarding the purchase of goods or
services. However, t.making sense of the process of selection and evaluation is difficult, if not
impossible, without knowing the purchase goal. Although client firms may not have clearly
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articulated goals, solicitation of bids or requests for proposals are predicated on a description
of the client's needs. The criteria used in every subsequent stage of the selection and
performance evaluation process derive from the purchase goals.
3. Identifying the Initial Consideration Set
In this and every subsequent stage some set of criteria will be employed to facilitate
selection and evaluation, or, stated differently, to reduce risk and uncertainly. The criteria,
however, will vary across stages.

4. Refining the Consideration Set
This stage involves developing a "short list" of finalists. Some set of criteria must be
applied in order to reduce the initial list to those firms that will be considered further. In all
likelihood, these criteria will be similar to, yet more "stringent" than, those used in
developing the original consideration set. For the first cut, a non-compensatory decision rule
is usually employed, which requires the identification of those attributes that a provider must
possess. In other words, the client looks for reasons to disqualify firms.
5. Evaluating the Consideration Set
Evaluating the consideration set is difficult because professional services generally
lack "search properties", i.e. attributes that a client can verify prior to purchasing the service.
Surrogate indicators or cues therefore must be used. Such indicators emanate from factual
information about a provider or from vicarious experience (either a client firm's own prior
experience or other clients' experience with that provider). However, imperfect, past
performance usually is used as the predictor of future performance.
6. Selecting the Professional Service Provider
Selection, theoretically at least, should result from an assessment of how well each
contender rates on each of determinant attributes. That is, since all potential candidates
considered in the final_ round have already been judged to have met some minimum, or
, •
baseline, requirements, selection is based on those criteria on which provider are thought to
differ. The goal of researchers and practitioners alike are best served when determinant
attributes, or selection criteria, and their relative importance are made explicit, although a
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caveat is in order: the specific criteria and their relative importance are likely to vary across
individual in the decision-making unit and across sub-stages.

7. Evaluating the Quality of Service Delivery
Initially, performance evaluation relates to the service delivery process and focuses
primarily on the client-provider relationship; evaluation during this stage yields predictions
about the quality of the final product. Because service delivery may span months or even
years, performance evaluation criteria and expectation can change - - or evolve- - as different
players enter and exit the relationship, and as client become more experienced and
knowledgeable. The critical nature of this stage is underscored by the proliferation of _
publication on the topic of "relationship marketing".

8. Evaluating the Quality of the Outcome
The last step in the purchase decision process involves an evaluation of the supplier's
performance by the buyer. This is an important stage in providing feedback so that the buyer
and the seller will be better able to work as a team. Management may periodically have
several departments rate the supplier's performance on such criteria as product quality,
delivery and post-sales service.

Besides Day and Hiram, there are still many marketing educators who try to develop
this model. Webster, Frederick and Wind adjust this model by grouping some process
together. They (1996)25 indicated that there are five stages in the buying decision process :
(1) Identification of need ;
(2) Establishment of specifications ;
(3) Identification of alternatives ;
(4) Evaluation of alternatives ; and
(5) Selection of suppliers
Bonoma, Zaitman and Jonhson (1977)26 also defined "the industrial buying" as an
explicit or implicit' transactional decision-making interaction through which formal or
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informal profit centers are represented by authorized delegates. There are six steps in the
process.
(1) Establish the need for products or services;
(2) Search among and identify potential suppliers;
(3) Evaluate the marketing mix, product, price, promotion, and distribution of
potential suppliers;
(4) Negotiate for and enter agreement about purchase terms;
(5) Complete a purchase; and
(6) Evaluate the purchase's utility in facilitating organizational goals
There is another interesting point under this process. It is the participation in the
business buying process. Kotler and Armstrong27 mentioned that decision-making unit of
buying organization is called buying center, definded as all the individuals and units that
participate in the business decision-making process.
The buying center includes all members of the organization who play any of the five
roles in the purchase decision process.
Users: Users are members of the organization who will use the product or service. In
many cases, users initiate the buying proposal and help define the product / service
specification.
Influencers: Influencers affect the buying decision. They often help define
specifications and also provide information for evaluating alternatives. Technical personnel
are particularly important influencers.
Buyers: Buyers have formal authority to select the supplier and arrange terms of
purchase.
Deciders: Deciders have formal or informal power to select or approve the final
suppliers. In routine buying, the buyer are often the deciders, or at least the approvers.
Gatekeeper: Gatekeepers control the flow of information to others. For example,
purchasing agents often have authority to prevent salespersons from seeing users or deciders.
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2.1.3 Maintenance Pay Off
Equipment and installation maintenance has become ever more important over the
last decade because the demand for quality production has increased and because companies
have had to become more competitive in the international market. According to studies
carried out by the Massachusetts Institute of Technology, at the beginning of the coming
millennium a company's technological capability in the field of maintenance will be a key
factor in industrial development. The American petrochemical industry spent two dollars on
spare parts and maintenance for every dollar spent on the industry's payroll in 1936. In 1946
the ratio was one to one, and in 1976 for every dollar spent on spare parts, two dollars were
spent on paying maintenance technicians (Komoski ,1997)28
In the USA 14% of the personnel working in industry are Polytechnic or Universitytrained personnel, 75% of the industries use technical condition monitoring in their industrial
systems, and 68% use computerized predictive maintenance models. As an example, General
Motors spends some 500 million dollars a year on maintenance, and the USA Defense
Ministry spends 4200 million dollars annually(Jones ,1999)29.
As average percentages, depending on the industry, the machinery failure may cause
from the obsolescence of installations, the technical know how, training and ability of staff
and other relevant factors ,and maintenance costs ,ranging between 2% and 10% of annual
turnover. The electric industry is mid-way between these extremes.
As might be expected, such an important technological industry, generating such a
large volume of business, can only be at the forefront in applying new computer-based
techniques. CAMT (Computer Aided Maintenance) —also known as Third Generation
Maintenance Strategy- has sprung up alongside the better known systems of CAD/CAM
(Computer Aided Design/Machinery) and other computerized technology used to rationalize
design and construction.
There is a more and more marked tendency for maintenance work to be contracted
out or subcontracted, as companies strive to lengthen the working life of installations and to
rationalize and reduce maintenance costs. Major changes are taking place in the way the
concept of maintenance is seen and considered, as people become aware of its great
, •
importance in improving companies ability to compete efficiently. In fact, as the way work is
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organized changes, there is an increasing tendency for the line that divides maintenance and
production to become fainter and fainter.
The above-mentioned changes are all summed up in the birth of a new multidisciplinary technology, called Terotechnology(Komoski ,1997)30. This came into existence
less than twenty years ago in Great Britain, and refers to a set of systematic activities
designed to discover and eliminate the causes of efficiency loss in industry.
The terotechnological approach sees maintenance not just in its traditional role but
rather as an integral part of a process ranging from the creation, planning, design, building,
start up and working of an industrial system right through to the end of this industrial
process. As previously mentioned, there are interdisciplinary links between the fields of
production, maintenance and, above all, quality control.
Cabanas et al.(1999) 31 summarize that the main aim of maintenance is as a support role
providing availability and reliability to the production process. However, if it is relegated
and split away from production and decision taking, there will be a direct effect on company
profits; it is best incorporated and integrated into other fields of the production process.
FIGURE 2.1 Maintenance Influence on Production **Source: IRD Manual ,1993**
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2.1.3.1 Maintenance Classification
There are different ways of conceiving maintenance(Peter, 1993)32, depending on
how it is carried out and its specific characteristics. Different classifications can be made
based on different criteria:
According to the characteristics of the activity
O Direct maintenance: physically carried out on the affected system.
O Indirect maintenance: activities such as spare parts manufacture, tool preparation, and
so on.
According to the aim
❑ Corrective maintenance: steps taken to return a machine to normal functioning after a
breakdown has occurred.
❑ Preventive maintenance: steps taken to avoid breakdown.

According to methods employed
O Planned maintenance: following a program of work.
O Unplanned maintenance: in response to chance occurrence.
O Condition-based maintenance: monitoring the reliability and state of the system
under maintenance.
FIGURE 2.2 Maintenance Effectiveness **Source : IRD Manual ,1993**
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2.1.3.2 Basic Principle of Corrective Maintenance
Corrective maintenance is the most common model in small and medium sized
companies(Cabanas ,1994)33. Although this has traditionally been the case, for some time
now preventive maintenance programs have been implemented that are much more efficient
in the long term. Corrective maintenance is based on taking action when the breakdown, in
the shape of complete stoppage of equipment of a facility-in other words, the sudden
interruption of production-occurs. Corrective maintenance can be divided into two types:
Corrective maintenance and elimination of the breakdown
This kind of maintenance consists of emergency repair and the replacement of parts
that have broken down. It usually occurs in high pressure situations where a reduction in
production needs to be averted.
Corrective maintenance with elimination of causes
This kind of maintenance consists not only of replacing defective parts but also of
eliminating the cause of the breakdown. It thus provides longer-lasting solutions, as well as
greater long-term availability and reliability. The participation of technicians is obviously
more necessary in this kind of maintenance, and repair time is longer, so it is usually carried
out during programmed closedowns.

Advantages of corrective maintenance
❑ Maximize utilization of the working life of equipment.
❑ Neither technical nor administrative infrastructure, nor a high level of analysis ability is
required.

Disadvantages of corrective maintenance
❑ Unforeseeable production stoppages, which can cause further damage and lead to a chain
reaction of breakdowns, the consequences of which are difficult to predict.
❑ Poor reliability and undependable production levels.
❑ A reduction in the- useful working life of machinery and installations.
❑ Need for a considerable stock of spare parts.
❑ Risks of not having parts that are difficult to acquire, leading to machine down-time.
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❑ Low quality of maintenance due to it being carried out with a minimum of time
available.

Possible applications of corrective maintenance
It is clear from what has gone before that corrective maintenance might be advisable
when the total cost of stoppages for corrective measures to be applied is less than the total
cost of preventive measures. This situation only arises in small companies, and in general in
secondary industrial systems, where the chance stoppage does not substantially affect
production.

Basic Principles of Preventive Maintenance
This kind of maintenance is born from the need to eliminate the disadvantages of
corrective maintenance(Cabanas ,1994)34. In contrast to the latter, parts that may cause
breakdown are changed at regular time intervals that are established using statistical criteria.
A particular part is thus changed either after working for a pre-set time or when breakdown
occurs, whichever happens first.
Since every breakdown is intrinsically stochastic, maintenance work is highly
unlikely to change parts just before they breakdown, so there is obviously wasting in the
reserve of a part's working life. It is clear, then, that statistical criteria must be correctly
applied when pre-planning maintenance work establishing the optimum moment to act;
otherwise considerable losses might be well ensured.
Preventive maintenance generally involves certain typical tasks:
❑ Regular checking and cleaning.
❑ Taking care of equipment and protecting it from environmental factors.
❑ Monitoring of lubrication.
❑ Repairing and substituting of parts of the system that are considered weak points.
❑ Pre-planned repairing and changing of parts.
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Advantages of preventive maintenance

The main advantage of preventive maintenance over strictly corrective techniques
lies in the fact that it greatly reduces the incidence of chance stoppages by incorporating
regular observation and repair into the system.

Disadvantages of preventive maintenance
The drawbacks of this system lie in the difficulty involved in correctly calculating the
time for each maintenance task to be carried out. If normal working of a system is
interrupted and its useful working life is unnecessarily altered, its total working capacity will
not be used up, and a series of useless preventive tasks will build up that increase expenses
and reduce availability. Moreover, if preventive programming occurs after the breakdown,
corrective maintenance takes over from preventive maintenance and all the previously
mentioned drawbacks once more come into play.

Basic Principles of Predictive Maintenance
Predictive maintenance can be defined as the organized monitoring and regular or
continual measurement of variables connected with the state and condition of a system,
whereby these measurements are then compared with pre-established models to determine
when maintenance should be carried out. Predictive maintenance therefore involves
rectifying an error when this is still at an incipient stage of development(Cabanas ,1994)35 .

Advantages of predictive maintenance

❑ Optimum calculation of the time when preventive maintenance should be done,
maximum use of the working life of parts and equipment, improved spare part
stock management, and a sharp drop in the number of repair emergencies.
❑ It can be carried out without interrupting or altering the normal working of
facilities,arnd equipment.
❑ Improved knowledge about a system and how it works.
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❑ Improve hygiene and safety conditions in the plant (noise control, vibrations,
harmful gases, and so on).
❑ Improve reliability of parts and pieces. Manufacturers acquire further information
about the products they manufacture.
2.1.3.3 Other Researches Relating to Maintenance Advantages
In this era of downsizing and re-engineering, anyone in the condition monitoring
business needs to keep track of the costs and the returns. Although everyone agrees with this
idea, not many people take the time to acquire the cost data and publish the results.
Jones (1999)36 claimed to the Maintenance group in a large refinery located in
southern Louisiana. , showing the "Savings/Maintenance Cost", for every $1.00 they spend
on predictive maintenance, they save $45.00. A 45:1 return on investment makes it a very
profitable program.
Generally the data is available but someone has to assemble it into a logical format.
The one big question mark is deciding the "Cost Savings". This usually requires an
agreement between the Maintenance group and the accounting group so the final results can
be accepted by all parties. "Run to Failure" (RTF) costs depend upon good historical data but
at an established plant can be derived. The "Cost to Maintenance" is an allocation of the
Maintenance groups costs, personnel and equipment, allocated to the equipment monitored.
After that it consists of doing the math to come up with the return on investment and the
value of your program to the company.

Srisomsap (1990)37 mentioned in his paper relating to the total productivity
management , he suggests that the objectives of plant maintenance are
❑ Cost Reduction and Business Survival
❑ Higher Quality of Product
❑ Defect -free production
❑ Safety and environment
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Demming (1986)38 summarized of the importance of improving the quality of work
in the industrial companies that , there are five steps chain reaction;
❑ Cost decreased because less rework , fewer mistakes ,fewer delays and better
uses of time.
❑ Productivity Improves
❑ Market Share Increases with better quality and Price
❑ Companies increase profitability and stay in the business
❑ Number of jobs increases.

Albernathy et al.(1981)39 said that the system will not work if frequently or lengthy
break down occurs ,it creates inescapable pressure for maximize uptime and minimize
defects. This pressure supports the vigorous maintenance programs. Most Japanese plant
operate with only two shifts , which allows for thorough servicing of equipment during non
productive time and result in a much lower rate of machine breakdown and failure than in
the U.S.
Determinant of Process Yield
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FIGURE 2.2 The' Hidden Plant
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Pressure for elimination of defects makes itself felt not in maintenance schedule
but in the relationship of producers and suppliers in work practice on the line. Just-in —
time production does not allow extensive inspection of the incoming parts. Service
/spare part providers must maintain consistently high levels of quality and workers
must have authority to stop the operation if they spot defects or other production
problems.

Garvin(1983)40suggested that the key of zero defect production is

manufacturing process that is — in control- machinery and equipment well-maintained ,
workplace cleaned and orderly , workers well trained and inspection procedures suites
to the rapid detection of the deviation.
The manual in maintenance of SKF(1996)41 explained about the three-role of
maintenance as shown below;
❑ To Maximize the Productivity
❑ To ensure machinery operates satisfactorily and continuously for its rated
life .
❑ To provide the highest machine availability with minimum down time due
to maintenance and service.
❑ To continuously improve the production process.
❑ To optimize machine performance
❑ Smoother , efficient running machinery cost less to operate and produce
higher quality product.
❑ To provide a safe environment.
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The Dupont company has stated that maintenance cost are the single largest
controllable costs in the plant. Unlike production investment , every maintenance dollar
saved flow directly to the bottom line. At 10% profit , 1 maintenance dollar saved
returns the same profit as $10 of product. In this case , reducing maintenance cost is 10
times more effective than increasing production.
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FIGURE 2.3 Maintenance Impact on Cooperate Performance**Source:ABB
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2.2 Source of Reference Regarding Influencing Variables
2.2.1 Influence Variables in Organization / Industry buying behavior
Webster, Frederick and Wind (1996)42 said that organizational buying is a decision
making process carried out by individuals, in interaction with other people, and within the
context of a formal organization.
Kotler and Armstrong (1996)43 indicated four main factors that influenced in decision
marking process. (Figure 2.3)
Environmental
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FIGURE 2.3: Major influences on business buying behavior
Source : Philip Kotler and Gary Armstrong, "principles of Marketing 7th edition" (1996) P.191

In the same model, Bagozzi and other (1998)44 indicated four factors that affect to
organizational buying behavior in Figure 2.4
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FIGURE 2.4: Determinants of organizational Buying
Source : Bagozzi and other "Marketing Management International edition" (1998) P.237

2.2.2 Environmental Influences
Environmental influences are subtle and pervasive as well as difficult to identify and
measure. They influence the buying process by providing information as well as constraints
and opportunities. Environmental influences include physical (geographic, climate, or
ecological), technological, economic, political, legal, and cultural factors (Webster,
Frederick and Wind ,1996)45 .
David L. Loudon and other46 indicated seven environment factors that influence to
organizational buying behavior.
Physical
The physical environment includes such factors as the climate and geographical
location of the organization and can affect the behavior of organizational members and
determine the constraints and options for the buying organization. A supplier's geographical
location, for example, is an important consideration in whether it is chosen or not. Many

"Richard P. Bagozzi.-:; Jose-Antonio Rosa.: Kirti Sawhney Celly.: Francisco Coronel "Marketing Management
International Edition", t1998, P.237.
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firms prefer local suppliers, and in the international sphere, many buyers prefer to use
domestic suppliers where possible. Climate and geography also determine the availability of
raw materials from forests, farms, or mines for the organization, as well as its location
decision based on such things as these raw materials, labor availability, and transportation
systems.
David L. Loudon and other47 mentioned that the physical environment includes such
factors as the climate and geographical location of the organization and can affect the
behavior of organizational members and determine the constraints and options for the buying
organization. Geographical location is not only mean the area that provider's company
located but also mean rapidly in service, equipment transportation, and communication. The
questions may include:
❑ Location: If maintenance companies are located in the same area with
buyer's sites, it would be benefit for buyer to receive good services.
❑ Equipment transportation: How long does the maintenance company deliver
maintenance equipment to the client's site.
❑ Convenience in communication: It will not so much consume time and
expenses in communication if they are the same areas.
❑ Quickly responsiveness. How fast does the maintenance company respond to
a client's problem.

Technological
The level of technological development defines what types of goods and services are
available to the organizational buyer. In addition, it influences the quality of the buying
process itself through development of improved purchasing technology using more
sophisticated equipment such as computers to facilitate complex purchasing and inventory
control decisions.

Economic
The economic environment for the buying organization is affected by price and wage
conditions, money .and credit availability, consumer demand, and level of inventory in key
industry sectors. These sorts of factors will determine the availability for goods and services,

42

ability of buyers to finances purchases, and what prices will be paid. Just as for final
consumers, the economic environment will influence organizational buyers' optimism or
pessimism and , consequently, their buying behavior.
The questions may include:
❑ Price or wage: The service charge for a maintenance company is a reasonable
price or not when comparing with expenses for its own in-house maintenance
function.
❑ Availability for services: How many service providers in the market.
❑ Consumer Demand: If economic goes well, the consumer demand in goods
and service also high. So, manufacturers will heavily produce goods/services
to the market. It is necessary for maintenance service in this case.

Political
Political influence could include such factors as country trade agreements, tariff
barriers, lobbying activities, defense spending, government assistance to certain industries or
companies, and government attitude toward business generally.

Legal
Local, state, and federal legal and regulatory environments have an influence on
buying activities which take place. Government regulation sets standards for what must be
bought in order to be included on products (e.g., auto and lawnmower safety equipment).
Terms of sale and conditions of competition are also enforced by legal means on
organizational buyers.

Ethical
The ethical environment is for major importance in the buyer-salesperson
relationship. Buyers and salespeople must exhibit ethical behavior if they are to be accepted
as professionals. Consequently, each group needs to know what is considered to be ethical
and unethical behavior._ The National Association of Purchasing Management has developed
a code of ethics to be followed by professional buyers. Unfortunately, little research has been
conducted on how purchasing agents view the ethics of particular salesperson behaviors.
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However, when selling activities are perceived as unethical by purchasers, they may
negatively affect choice of supplier as well as purchaser's career.

Cultural
cultural are shared by members and which influence them in their buying behavior.
Large organizations, too, have developed their own corporate culture which differs in its
values, norms ,habits , traditions ,and customs. The nature of these differing values, styles,
and behaviors may be evident in the organization's buying behavior. For example,
companies such as AT&T, 3M, and Hewlett-Packard which emphasize technological
expertise would look for this quality in suppliers.
These environmental influences may be exerted through a number of different types
of organizations including business firms (suppliers, customers, and competitors),
government, labor unions, trade and professional organizations, and other social institutions
such as religious and educational organizations. How do these various institutions exert their
influence on the buying decision process? In several ways. First, they determine the
availability of goods and services to the organizational buyer. Second, they define the values
and norms guiding buying actions.

2.2.3 Organizational Influences
Organizational factors cause individual makers to act differently than they would if
they were functioning along or in a different organization. Organizational buying behavior is
motivated and directed by the organization's goals and is constrained by its financial,
technological, and human resources.48
David L. Loudon and other49 mentioned that organizational buying occurs within the
framework of a formal organization, the organization's objectives, policies, procedures,
structure, and systems of rewards, authority, status, and communication will all have an
i mportant influence on every part of the buying decision process. The marketer must
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understand four aspects of the organizational buying process in order to design an effective
strategy to influence that process. These four sets of interacting organizational variables have
to do with the tasks, structure, technology, and people involved with buying.
Tasks
The buying task is performed by the organization in order to accomplish its
objectives. These tasks may be classified in different ways such as by purpose, level of
expenditure, type of good or service purchased, extent to which the process is routine or not,
and extent to which responsibility for purchasing is centralized or decentralized. For
example, buying tasks and decisions reflect the type of organization doing the buying, or its
purpose. Manufacturers and retailers have characteristic buying tasks that differ significantly
from each other, and these two differ considerably from a third organization, such as a
prison, although they all share some types of buying tasks.
The organization's goals will influence its purchasing objectives and behavior. For
instance, in companies that strive to be technological leaders in their industry, buying tasks
will be performed in a more scientific, high-quality, engineering-oriented way in order to
assure this technological leadership.

Structure
The buying structure of the organization has an effect on the purchasing process.
Organizations have a formal and an informal structure. The organizational chart illustrates
the formal relationships between people in the organization. Informal relationships and
communication patterns may be quite different.
Several dimensions of the organizational structure are influential in its buying
process. The degree of centralization is a significant factor. A centralized organizational will
retain purchasing authority in the hands of a relative few who are typically highly placed in
the organization.
An organization's specialization is also influential in its buying structure. Where the
organization is divided into numerous departments according to functional specialization,
more people are likely to be involved in the purchasing decision.

Technology
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Technology may influence not only what is bought but the buying decision process
itself. For instance, some organization have implemented sophisticated management science
techniques in the buying process, including model for inventory control and price
forecasting, purchase scheduling charts, and computer routines for determining optimum
order quantities and for company buying alternatives. While manual systems for directing
and controlling the buying process are widespread in industry, computerization is rapidly
taking over. Marketing success requires and understanding of the organization's technology
so that any new product or service fits into the system which is already in place.

People
The people in the organization who are involved in the purchasing situation will be a
major determinant of the organizational buying process. These people are interdependent and
interact with each other to influence members' buying behavior.
In the way idea, Berkwitt (1982)5° said that organizations are multivariate systems
comprising four sets of interactive variables:
Task- the work to be performed in accomplishing the objectives of organization.
Structure — subsystems of communication, authority, status, rewards, and work flow.
Technology — problem-solving inventions used by the firm including plant and
equipment and programs for organizing and managing work.
People — the actors in the system.
Each of these subsystems interacts with, and is dependent upon, the others for its
functioning. Together, these four interacting sets of factors define the information,
expectations, goals, attitudes, and assumptions used by each of the individual factors in their
decision making.

2.2.4 Interpersonal Influences
The interaction between only two people or a larger number is a significant influence
on organizational. btiying decisions. As people involved in a purchasing decision interact
they may provide, information to each other as well as attempt to influence the purchasing
outcome for their benefit. This influence of one person on another is what we mean by
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interpersonal influence and commonly occurs in organizational purchasing within the
5
context of a group known as the buying center. '
Webster, Frederick, and Wind (1996)52 mention that buying center includes fives
roles:
Users - those members of the organization who use the purchased products and
services. They often initiate the buying process and may help develop product specifications.
Buyers —those with formal responsibility and authority for contracting with suppliers.
Often purchasing managers or agents and buyers perform this function.
Influencers — those who influence the decision process directly or indirectly by
providing information and criteria for evaluating alternative buying actions.
Deciders — those with authority to choose among alternative buying actions. The
buyer may often be the decider, too, but it could also be a separate individual.
Gatekeepers — those who control the flow of information (and materials) into the
buying center. Gatekeepers may significantly influence purchase decisions because they play
a role in identifying the organization's buying alternatives.
To understand interpersonal interaction within the buying center, it is consider three
aspects of role performance:
(1) Role Expectation - prescriptions and prohibitions for the behavior of the person
occupying the role and for the behavior of other persons toward a given role;
(2) Role Behavior — actual behavior in the role;
(3) Role Relationship — the multiple and reciprocal relationships among members of
the group.
In analyzing the functioning of the buying center, it helps to focus attention on the
buyer role, primarily because a member of the purchasing department is most often the
marketer's primary contact point with the organization.
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2.2.5 The Influence of the Individual
In the final analysis, all organizational buying behavior is individual behavior. Only
the individual as an individual or as a member of group can define and analyze buying
situations, decide, and act. In this behavior, the individual is motivated by a complex
combination of personal and organizational objectives, constrained by policies and
information filtered through the formal organization, and influenced by other members of the
buying center.
The individual is at the center of buying process, operating within the buying center
that is, in turn, bounded by the formal organization which is likewise embedded in the
influences of the broader environment. It is the specific individual who is the target for
marketing efforts, not the abstract organization.
There are some significant individual dimension as follows:
Motivation
A basic rule of motivation is that buyers act selfishly; that is, they try to maximize
their gains and minimize their losses in a purchase. In doing so they seek to decompose a
product or service into various benefits which can be categorized as financial, productservice, social-political, and personal.
Perception
Organizational buying center members' perception are important to marketers
development of effective strategies. There are two dimension of this element are significant;
perceptions of the selling company's products and people, and perceptions of their own role
in the buying center decision process.

Learning
It is another variable strongly influencing the individual in the organizational buying
process. Learning occurs as buyer make decisions that are satisfactory and this reinforcement
increases their tendency to make the same decision in future similar situations.
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2.2.6 Decision Criteria in Industrial /Organization Buying Behavior
How business make choice among professional service provider is a question.
According to Day and Hiram's article (1994)53, they mentioned that a non-compensatory
decision rule is usually employed for making a "short list" of finalists, which requires the
identification of those attributes that a provider must possess. In other word, the client looks
for reasons to disquality firms. Craven and other (1985)54 found that among the important
factors considered in architect evaluation were "meet deadlines", "quality of design
documents", "personal references", and "national prestige of the firm".
William Perry (1997) 55 suggests that certification is one of the most important criteria
for provider selection. It is important to ascertain whether prospective vendors have achieved
certification for an industry-accepted standard model (e.g., ISO 9000).
Cagley and Roberts (1984)56 found three key criteria used to select providers: the
quality of people assigned to the project; complete agreement between the provider and
client on goals and objectives; and the need for providers' personnel to thoroughly learn the
characteristics of the clients business. According to the West's survey (1997)57, the key
criteria for professional service purchase are reputation, references, experience, examples of
work, current clients, equipment used, and price.
Lehmann and John (1892)58 said that Industrial buying decision often reflect fives
types of criteria that are likely to operate in every buying situation are as follow;
1) Performance criteria — How well will the product or service do the job?
2) Economic criteria — What cost will be associated with buying and using the
product or service?
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3) Integrative criteria — Will the supplies go beyong minimal action in meeting the
customer's expectation?
4) Adaptive criteria — How certain is the buying influence that the supplier will
produce and deliver to specification?
5) Legalistic criteria — What legal or policy considerations must be kept in mind
when buying the product or service?
One study of industrial purchasing professionals found that, Although buyers prefer
to use all five criteria, the economic and performance criteria receive most weight depending
on product sophistication and application. As product become less standardized, economic
factors decrease in importance and performance criteria become more important. Adaptive
criteria were found to be important for all types of products, while integrative criteria were
generally less important.21

2.2.7 Other Decision Criteria
Besides physical and economic factor, the previous empirical research shown that
there are many criteria relating with organization buying decision. Berkowitz and other59
indicated that seven of most commonly used criteria are (1) price, (2) ability to meet the
quality specifications required for the item, (3) ability to meet required delivery schedules,
(4) technical capacity, (5) warranties and claim policies in the event of poor performance, (6)
past performance on previous contracts, and (7) production facilities and capacity.
Craven and other° found that among the important factors considered in architect
evaluation were "meet deadlines", "references", and "national prestige of the firm". William
61

Perry suggests that certification is one of the most important criteria for provider selection.
Cagley and Roberts62 found three key criteria used to select providers: the quality of people
assigned to the project; complete agreement between the provider and client on goals and
objectives; and the need for providers' personnel to thoroughly learn the characteristics of
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the clients business. According to the West's survey63, the key criteria for professional
service purchase are reputation, references, experience, examples of work, current clients
and equipment used.
The interesting point is those factors will relate with organizational / industrial
buying decision in case of buying maintenance services or not. The questions may include:
❑ Meet deadlines. The work will be completed on time or not.
❑ References: There are personal and organizational references to guarantee the
quality of works.
❑ Certification : It is important to ascertain whether prospective vendors have
achieved certification for an industry-accepted standard service (e.g., ISO 9000)
❑ The quality of people assigned to the project.
❑ The complete agreement between the provider and client on goals and objectives.
❑ The understanding of providers' personnel through the characteristics of the
clients business.
❑ National Prestige and Reputation: reputation of provider is worldwide in
maintenance field.
❑ Experience: how long the providers has been in maintenance service business,
how many same business / industry that they used to service.
❑ Examples of work: the example of previous work can guarantee the quality of
service.
❑ Current clients: they service for a large / famous clients or small / unknown
clients, it indicate the credible of their service.
❑ Equipment used: standard and level of technology of equipment will support the
good service. It can make customer trust and confident in provider.
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2.2.8 Decision Criteria in Service Quality Evaluation
There is a growing body of literature on operations management in service
firms. Special characteristics of service operations are discussed in textbooks such as
Sasser, Olsen and Wyckoff (1978)64, Fitzsimmons and Sullivan (1982)65, Murdick,
Render and Russell (1990)66, Heskett, Sasser and Hart (1990)67, Lovelock(1992b)68,
Chase and Aquilano (1992)69 , and in casebooks including Sasser, Hart, and Heskett
(1991)70, Zemke and Schaaf (1989)71 .

Managing quality in service businesses, although similar in spirit to that in
manufacturing, is somewhat different and is relatively more challenging due to certain
inherent characteristics of service operations. These include the intangibility of
service outcome in some cases, and the presence and participation of customers in
the creation of many services. Intangibility of outputs results in difficulties in
matching demand and supply since such output can't be inventoried. This is,
however, not meant to suggest that lack of inventory is a characteristic of services.
In fact, as exemplified by a restaurant, managing inventory of supplies ( termed as
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tangible goods by Sasser, Olsen and Wycoff (1978)72 can be very critical to the
success of a service enterprise.

The diversity of services makes if difficult to come up with generalizations
73

that are helpful for managers of service businesses. Lovelock (1983)

proposes five

schemes for classifying services that offer insight for marketing and operations service
business are given by Lovelock(1992a)74, Schmenner (1986)75, Albrecht and Zemke
(1985)76,and Quinn (1992)77.
Chase (1981)78 proposed a theory of the customer contact approach to services
which holds that the services that entail high degree of customer contact have
inherently smaller potential for efficiency due to the variability and uncertainty that
customers introduce in the creation of service. Apte and Mason(1 995) 79 propose that
customer contact be conceptualized in two ways: in terms of propinquity , or a
physical presence, involving a face — to — face contact between the customer and
service provider, and second, in terms of a symbolic contact where the main purpose
of customer contact is to exchange the information necessary in service creation and
consumption. It should be noted that a service activity, in general, requires a
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combination of both type of customer contact. With the progress of information
technology, the symbolic portion of the contact is being increasingly automated
using information technology. In many cases , information technology is also being
used for redefining, or re-engineering, services.

Closely related to the concept of customer contact is the service characteristics
of joint production. Not only do the customer have a presence during the service
creation process, but they may have significant tasks to perform as well.

Many service processes must deal with inputs supplied by the customer. Photo
finishing services is an example where there can be virtually no customer contact, and
where the operations take on a back-room character closely resembling manufacturing.
It is the customer specific inputs which distinguish such business from manufacturers.
Among the managerial implications are the concepts of scrap and re work take on a
different character, with far greater negative implications.

As mentioned earlier, many services have outputs that are intangible and are
hard to measure. Practically discussions of service operations, services are often
described as being complex. A part of this complexity arises from the difficulties in
measurement discussed above. A second part arises from the joint production or
custom character of many services , which in turn has two effects: First, the presence
of the customer means that the service process cannot be separated from service
output. The obvious consequence is a much larger set of attributes for customer
evaluation. Moreover, the customer brings to the process a set of expectations,
capabilities, as well as material inputs that are specific to that customer. As a result,
the "output" of the process as perceived by the customer may involve many
customer specific attributes. Participation in the production process is in itself a
complex issue with threads may be very difficult to untangle.
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2.2.9 Service Quality
Many corporations believe that customer satisfaction and high service quality
leads to greater long — term profitability. This belief is confirmed by the massive
data base on profit impact of market share (PIMS), which contains performance data
on thousands of companies. PIMS shows that high quality of service is strongly
1987)80.

correlated with both high profitability and market share (Buzzell and Gale,

There exists a substantial body of literature that deals primarily with quality
management in manufacturing as opposed to services. For example, see Deming
(1985)81, Crosby (1979)82, and Garvin (1988)83 . The topic of service quality, however,
is receiving increasing attention during the last decade. Papers by Sasser, Olsen and
Wyckoff (1978)84 and Gronroos (1982)85 are some of the earlier ones that explicitly
dealt with service quality. The main conclusions of these papers are :

O Customers find it more difficult to evaluate the quality of service as compared to
the quality of goods.
O Customer evaluation of service quality involves comparison of a customer's
expectations with actual service performance.
O Service quality evaluations are based on the outcome of service as well as the
process of service delivery.

More recent literature on service quality includes comprehensive collections of
readings such as Bowen, Chase and Cummings (1990)86 , Brown, Gummesson,
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Edvardsson and Gustaysson (1991)87 and Lovelock (1992b)88. Chase and Bowen (1991)
89

discuss service quality issues in terms of three elements of service delivery

system: technology, systems and people. In discussing the measurement and
management of service quality , Collier (1990)90 examines the issues of definitions,
standards and measurement, monitoring and control of service quality is a difficult
task requiring a multi — disciplinary approach involving fields such as marketing,
operations, human resource management, economics, and business strategy.

Importance of customer viewpoints and customer satisfaction is an indicated
by the Baldrige Award criteria developed by the National Institute for Science and
Technology (1993)91. Indeed, customer satisfaction is an important category receiving
300 points out of a total of 1000 points. Adopting a customer's viewpoint, service
quality is conceptualized by Parasuraman, Berry, and Zeithaml (1985,1991)92 as the
difference between the service quality expectations of a customer and the quality of
service delivery performance as perceived by a customer. A detailed discussion of
their service quality model and the associated survey instrument, SERVQUAL, can be
found in Zeithaml, Parasuraman and Berry (1990)93.
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2.2.10 Proposed Service Quality Model

Customer Preferences, Customer Expectations , and Service Delivery

It is uncontroversial to assert that quality management, and hence quality
measurement , should focus ultimately in customers . Of the many important aspects
of customers in the context of service delivery, we highlight customer preferences
and customer expectations. It is important to distinguish between the two. A
customer might prefer first class service, but contract for second class service for
reason of thrift. In this case, the customer would of course expect second service. Of
fundamental importance when analyzing service quality are the connections between
preferences, expectations, and service delivery performance. Indeed, many important
measures of service quality are influence by these connections.
One such measure is overall customer satisfaction. It is enhanced by delivered
service comparing favorably with service expectations. Market measures , such as
market share and price premiums relative to competitors, are responsive to the
connection between customer preferences and customer expectations in the short run
and delivered service and customer preferences in the long run.

Specifications - The Hub of Quality Measurement

Specifications are concrete, verifiable descriptions of the nature of a product or
service. These are of two general types: process specifications , characterizing the
activities undertaken in the transformation process, and product or output
specifications, characterizing what is to be accomplished by said transformation
process. In manufacturing, only output specifications are of external relevance, that is,
directly relevant at the market interface, whereas process specifications are only of
internal relevance. In contrast, one of the defining characteristics of services is that
the process itself is of direct relevance to the customer, whereby process
specifications take' their place along with output specifications as having external
relevance at the market interface. Moreover, to the extent that the output of a service
is intangible, output specifications play a diminished role, thereby giving an enhanced
role to process specifications.
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The quality concepts and measures we have mentioned in the previous section
generally avoid reference to output or process specifications. More refined quality
concepts and a methodology for analyzing quality management and measurement
problems are certainly needed. Moreover, we believe that specifications are a critical
and central element that links to other important elements of quality management in
a very meaningful and useful way. In proposing service quality model and analysis
methodology in the next subsection, we break total service quality into six
components, consist of linkages between service specifications, customer preferences,
customer expectations , and delivered service. We start with those that link service
specifications with the others.

Quality Components
Several attempts have been made at developing an analysis where service
expectations as well as service perceptions are further elaborated upon and described
in terms more than one dimension. The result of these efforts has been an increasing
number of dimensions.

Zeithaml et al. (1985)94 suggested ten dimensions : Tangibles, Reliability ,
Responsiveness , Competence , Courtesy , Creditability , Security ,

Access ,

Communication , and Understanding the Customer.
Later, Zeithaml et al. (1990)95 condensed these ten dimensions into five introducing
two new concepts , Assurance and Empathy, each comprising other dimensions:
Assurance covers: Competence, Courtesy, Creditability and Security ; and Empathy
composes; Access , Communication , and Understanding the Customer.
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As the result, the following five dimensions of quality were purposed by
Zeithaml et al. (1990)96 to describe major components of service quality:
-

Tangibles: Appearance of physical facilities ,equipment ,personnel

,and

communication material;
Reliability: Ability to perform the promised service dependently and accurately;
-

Responsiveness: Willingness to help customer and to provide prompt service;
Assurance: Knowledge and courtesy of customer and their ability to convey

trust and confidence;
Empathy: Caring and individualized attention.
The main reason why Zeithaml ,Parasuraman and Burry (1885; 1990)97 suggest
altogether 'new' dimensions may be that they base their results on the empirical
material and inductive statistical methods such as factor analysis rather than on
theoretical material. Their definition of quality as well as the five-ten dimensions
they suggest as the causes of service quality, have all been formulated as a result of
' focus group' methodology by closely interviewing he member of respondents ( up to
12 respondents).

As a result of focus group discussions the authors formulate:
a) the definition, of service quality referred as : " Good service Quality is meeting
or exceeding what customers expect from the service " (1990 , p.18)
b) the five and then dimensions ,briefly describe as above, influence the service
quality.
Schaaf (1995)98 describes the four dimensions announced by the Conference Board,
the business research organization. It highlights four primary variables at work in
varying combinations in good service :

11 Personal Attention : Customers experience service one — on — one , subjectively,
impressionistically: An organization looks like the people who greet them, write up
their order, deliver something to them, drive by them in a company truck out on the
96
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FIGURE 2.4 SERQUAL MODEL (Zeithamal et al. 1990)
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highway; it sounds like the last person the customer talked to on the phone, over
an order counter, or on the sidelines at the kid's soccer game.
❑ Dependability : It's a truism of customer service that the more people involved
in a transaction, or the more tries it takes with the systems to get it right, the less
likely it is to be satisfying.
❑ Promptness: Customers not only want it right, they want it right the first time
, and with as little delay as possible. Their expectations of speed are conditioned by
their experience with how long it takes Domino's to deliver their pizza. In
organizations where decisions are driven by the buying centers with sharp pencils and
no discernible hint of common sense, successive downsizing have managed to jettison
large numbers of the older workers who knew , from experience, what customers
wanted , while convincing younger workers there's no long — term security to be
found, and hence little reason or reward for continuing to improve.
Professor Christian

Gronross(1990)99 adds another layer of complexity. He

identifies six pairs of attributes, four of which track with the Conference Board and
Berry factors in general terms, the other two adding dimensions other than Berry's
look at tangibles. The first four in his version, preceded by their Conference Board
and SERVQUAL equilvalents:

❑ Employee Competence or Assurance = Professionalism and skills
❑ Personal Attention or Emphathy = Attitudes and Behavior
O Promptness or Responsiveness = Accessibility and Flexibility
O Dependability or Reliability = Reliability and Trustworthiness
Gronroos(1990)1°° then runs out two different timeless that also define aspects of
the customer's assessment of service quality. The first is Recovery and Problem
Solving — what the business does when something goes wrong, as it inevitably will.
Long — term experience with service quality is the focus of Gronroos's sixth
pair : Reputation —and- Credibility. The image our business has in the mind of the
customer, especially one who has done business with us before , can be a priceless
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asset that boost word — of — mouth referrals — or a millstone that drag us down. It's
easy to underestimate just how much our customers know about us, however
subjectively.
Karmarkar (1997)1°1 suggested that there are 3 dimensions for categorization of
the quality measurement section as:
1.

Service Stages : Access, Diagnosis, Planning, Execution, and Continuation

2. Quality Components : Performance, Conformance , and Communication quality
3. Specification Types: Output specification, Provider's process specifications ,and
Customer's process specification

The division of process specifications into provider's process specifications into
provider's specifications and customer's process specification is an explicit recognition
of the importance of a customer's role in some stages of the process, which we
have referred to as joint production. As a result of this tripartite categorization, we
have 5*3*3 =45 cells in all. In practice, several of them may be left unfilled, as they
may not pertain to the particular service under consideration. It is easy to see how
this template can be valuable in performing a comprehensive analysis and
measurement of service quality.
Garvin (1996)102 has purposed his 8 dimension of service quality where it
projected to the customer preference. Those of them can be described as performance,
feature, reliability , conformance , durability, serviceability, aesthetic and perceived
quality ,as well. Little (1991)103 also stated in his paper that there are 10 reasons of
which customer consider selecting service provider. The concept was comprising of
reputation , price , convenience , availability, other service , range of product of spare
part, flexibility , service quality, product or spare part quality ,and original
manufacturer. Not only did he identify the criteria , but also did rate them in terms
of scaling like showing in Fig
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Mathe and Shapiro (1993)104 also explained the influence variables in
Maintenance Service operation that compose of availability to answer the request ,
availability of spare part , rapidity of repair , technical staff , quality of relationship
between technician and customer, professionalism of service , level of care of
repairing operation, preventive maintenance , price of service and the availability of
technician at customer site. They also conducted 3 surveys according to these
variables in the car garage service shop, the result have been shown in Fig.

Lehtinen (1992)1°5 has divided the service quality measurement into 3
dimensions . Those of them are the main scope which can cover almost all factors
presenting by the others. The first dimension is the interactive quality which
traditionally relates to the communication , responsiveness courtesy and so on. The
second dimension is called the enterprise quality which cover the image, reputation
and trustworthiness of the service provider. Third is the physical quality which is
referring to the equipment, shop, car , land and so on.

When we turn back to our local industry characteristics, we has received the
highest kindness from our survey respondents who give us the valuable intelligence
regarding to the service provider evaluation criteria papers that are officially utilized
annually to identify the quality evaluation of their suppliers. The Aromatic (Thailand)
(1999)106 utilized the vendor evaluation the completed agreement and job specification
, controlling and following up , meeting deal line , proper price , safety of work ,
maintenance document and vendor's reputation. The evaluation will be done by rating
each items with the score from 3 to 0 and excellent to unaccepted , respectively.
Each items is also distributed by specific weight ( 0 — 100% ) to multiply with
evaluation score. The summation of them will be judged again , of which more
than 65% of score would be accepted to be the approved vendor.
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NPC's supplier evaluation form (1995)1°7 and NFC's vendor rating form(1999)
108

are quit resemble as the management team of NFC was a part of NPC board.

These two companies categorized the evaluation alternatives in to 8 dimensions.
Those of them are responsible of work, work specification, price, availability,
equipment, supplier's reputation, meet deadline and safety. Those of them would be
rated by five point scale. Each item is treated with equal weight.

Regarding to Siam Cement Group which consist of couples petrochemical
companies such as TPE ,ROC, TPP and so o n , the group utilized the similar service
supplier evaluation form (1994)109. The evaluation criteria is more or less similar to
that of NPC's but the additional of responsiveness and warranty into its form.
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Chapter 3. Research Framework

3.1 Elaboration the Conceptual Model

3.1.1 Conceptual Framework

A conceptual model is defined as any highly formalized representation of a
theoretical network, usually designed through the use of symbols or other such physical
analogues. Models are used as representations of theoretical systems so that they can be
tested, examined, and generally analyzed.
From the literature review, there are two main models which are necessary to explain
organizational / industrial buying behavior. The first model is the organization / industrial
buying process. It explained decision making process. The next model discussed about the
major influences on business buying behavior. This research we combine two main models
in order to study buying behavior for maintenance service in Petrochemical Industry (figure
3.1). In this model, there are relationship between organizational / industrial buying process
and major influences factors on business buying behavior.
Because of most up-to-date and more details and specific in each step, including of
recognizing a need or problem, defining purchase goals, consideration, selecting the
professional service provider, evaluating the quality of service delivery, evaluating the
quality of the outcome. we decided to apply Day, Ellen B. and Hiram's model in describing
the organizational/industrial buying behavior.
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Figure 3.1 Model of Organization Buying Process
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Figure 3.1 Adapted. from Day and Hiram(1994), Kotler and Armstrong (1996) , Craven and other
(1985) , Perry (1997)', Cagley and Roberts (1984) , Lehmann and John (1982).
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However, the main objective of this study will cover on criteria reflected in
business's decision on maintenance service selection. The scope will only focus on the stage
selecting the professional service provider. Therefore, we will consider only the information
of proposal provided. At the same time, in this research we don't focus on organizational
factor, interpersonal factor or individual factor but will consider only criteria which have
direct influence on decision at the selecting stage.
Besides that , selecting criteria for our study is limited. From our review on local
research, there is a few research studying in this maintenance topic or related topic. In
addition, we found the limitation of resources of international paper/research. Therefore, the
model in this study would be developed by using reference from journals / articles as
indicated in the literature review and samples( Company's Vender Evaluation Form) from
the real target respondent data. Based on above reasons, we develop the new model of
Organization Selecting Process as
Figure 3.2

Figure 3.2 Adapted model of Organization Buying Process
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Figure 3.2 Adapted from figure 3.1
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3.1.2 Selecting the Professional Service Provider
Day and Hiram (1994)11° explain the step of the Selecting the Professional Service
Provider that selection, theoretically at least, should result from an assessment of how well
each contender rates on each of determinant attributes. That is, since all potential candidates
considered in the final round have already been judged to have met some minimum, or
baseline, requirements, selection is base on those criteria on which provider are though to
differ. The goal of researchers and practitioners alike are best served when determinant
attributes, or selection criteria, and their relative importance are made explicit, although a
caveat is in order: the specific criteria and their relative importance are likely to vary across
individual in the decision-making unit and across sub-stages.
FIGURE 3.3 Adapted Model
Various Criteria purposed

Evaluate The Criteria of
Total Plant's Benefits
Orientation

Select One that Definitely
Fulfills the Confidence of
Increasing7Total Plant
Efficiency and Effectiveness

70

Day, Ellen B. and Hiram C. Jr., "Organizational Purchasing of Professional Services: The Process of Selecting

Providers", 1994, Vol.9, p.44-51
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3.1.3 Influences Synthesizing
The most important stage in the conceptual framework is that how we identify
the specific influences that mostly accepted by previous researchers. The main idea is
to combine all of the service quality attribute model to

concensus for the

representative one utilizes as the selection influences. More or less, the synthesized
process is traditional done by ranking the attributes of those reviewed models and
selecting the attributed that adopted by all models.
The model adaptation is mainly processing by formulate those following
models;
The functional and Technical dimension of service quality was shone light on
by Gronroos (1978)111 , where technical quality explains what the customer gets and
functional quality describes how to get it . The attributes are confirmed as
professional and skills, attitude and behavior ,accessibility and flexibility , reliability
and trustworthiness, recovery and problem - solving and reputation and creditability.
Three dimensions of quality were presented by

Lehtinen (1982)112 as,

interactive quality where definitely explained the relation between customer and
service personal , and enterprise quality dominated by company reputation and image.
Finally, the dimension of physical quality which explained the tangible perspective of
service.
According to Schaaf(1995)113, Keeping the edge, he claimed the announcement
of basic attributes of good service in the 1980 's by the conference board , the
business research organization. The parameters were configured as personal attention ,
dependability, promptness and employee competence, respectively.
Kotler and Armstrong (1996)114 portrayed four main factors that influenced in
decision making process as environmental influence, organizational influence,
interpersonal influence, individual influence and buyer , as well.
A classification scheme was described by

Karmarkar(1997)115 as the

dimensions for identification of the quality measurement section. It consists of service
stage, quality component ,and specification types.

Gronroos C. (1978), A Service Oriented Approach to Marketing of Service, European Journal of Marketing, vol 12,
no 8, pp. 588-561.
112

Lehtinen U. and JR. Lehtinen, (1982), Service Quality: A Study of Quality Dimensions, Helsinki.

113

Schaaf D. (1995), Keening The Edge, First Plum Printing.
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Garvin (1996)116 presented his essay in Harvard business Review about the
customer preference versus the service quality with the 8 parameters as performance,
feature, reliability, conformance, durability, serviceability , aesthetic and perceived
quality , as well.
Little (1991)117 also said in his paper as there are 10 reasons why customer
select service provider. Those are reputation, price, convenience ,availability other
services , range of product or spare part, flexibility , service quality, product or spare
part quality and original manufacturer.
Mathe and Shapiro (1993)118 also defined the criteria in Maintenance Service
operation that consisting of ten service quality alternatives as availability to answer
request, availability of spare part, rapidity of repairs , technical skill, quality of
relationship between technician and customer, professionalism of service , level of
care of repairing operation, preventive maintenance , price of service and so on the
availability of technician in customer site.
Zeithmal et al (1990)119 derived their ten dimension of service quality
measurement into five, called

SERVQUAL. Those are tangibles, reliability ,

responsiveness, assurance and empathy , respectively.
Kotler and Turner 129 indicated six factors in environmental influences which are level
of demand, economic outlook, cost of money, rate of technological change, political, and
competitive development. Environmental influences are subtle and pervasive as well as
difficult to identify and measure. They influence the buying process by providing

114
115

Karmarkar, S. Uday, J. P. Lederer (1997), The Practice of Quality Management. Chapter 7 Kluwer Academic

Publisher.
116

Garvin,D. A. Nov-Deb (1996), Competing on 8 Dimensions, Harvard Business Review, vol 65, no.6.

117

Little, A. D. (1991), Logistic in Service Industry, Council of Logistic Management, OakBook.

118

Mathe H., Shapiro R. D. (1993), Integrating Service Strategy in the Manufactering Company, Chapman & Hall,

London Publishing.
119

Zeithaml, V. A., A. Parasuraman, L.L. Berry (1990), Delivering Quality Service, The Free Press, New York, NY.

120

Philip Kotler and Ronald E. Turner, "Marketing Management Canadian 5th edition" 1985, p 171-174.
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information as well as constraints and opportunities. Environmental influences include
physical, technological, economic, political, legal, and cultural factors.121
Bagozzi and other 122 mentioned that there are five factors in environmental
influences which include economic, political, legal, social, and cultural forces.

From the suggested models ,we synthesized those models and concepts by
comparing one by one parameters, ranking then redefining the adapted model.

From the synthesizing, we found that the

Zeithmal et al (1990)123

SERVQUAL Model is appropriately representing the rest models. Although, the
SERVQUAL Model has been designed since 1990 , but it is more or less , consistent
and can cover all parameters. The other advantages of SERVQUAL is that the model
is practically divided into five dimensions which totally brings an ease to understand
the whole concept of Service Quality attributes.
Independent Variables
Regarding to the conceptual framework, we will utilize the Zeithmal (1990)124
as the independent variable to define the factors associated with selection of
maintenance service provider. The purposive measurement parameters and its subsets
are defined as below ;

Tangibles
❑ Equipment transportation: How long does the maintenance company deliver
maintenance equipment to the client's site.
Reliability
❑ Meet deadlines. The work will be completed on time or not.
❑ The complete agreement between the provider and client on goals and objectives.
❑ Price. Price is reasonable and reliability.

121

Webster Jr., Frederick E.; Wind Yolam "A General Model for Understanding Organizational Buying Behavior"

Spring/Winter 1996, VolA:p.2
122

Richard P. Bagozzi.; Jose Antonio Rosa.: Kirti Sawhney Celly.: Francisco Coronel "Marketing Management

International Edition", 1998, P.237-238.
123

Zeithaml, V. A., A. Parasuraman, L.L. Berry (1990), Delivering Quality Service, The Free Press, New York, NY.
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Responsiveness
❑ Quickly responsiveness. How fast does the maintenance company respond to a
client's problem
❑ Convenience in communication: It will not so much consume time and expenses
in communication if they are the same areas.
❑ Availability of service.
❑ Rapidity of service.

Assurance
❑ References: There are personal and organizational references to guarantee the
quality of works.
❑ Certification : It is important to ascertain whether prospective vendors have
achieved certification for an industry-accepted standard service (e.g., ISO 9000)
❑ The quality of people assigned to the project.
❑ National Prestige and Reputation: reputation of provider is worldwide in
maintenance field.
❑ Experience: how long the providers has been in maintenance service business,
how many same business / industry that they used to service.
❑ Examples of work: the example of previous work can guarantee the quality of
service.
❑ Current Client

Empathy
❑ Location: If maintenance companies are located in the same area with buyer's
sites, it would be benefit for buyer to receive good services.
❑ Current clients: they service for a large / famous clients or small / unknown
clients, it indicate the credible of their service.
❑ The understanding of providers' personnel through the characteristics of the
clients business.

124

Zeithaml, V. A., A. Parasuraman, L.L. Berry (1990), Delivering Quality Service, The Free Press, New York, NY.
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3.1.4 Confidence in Increasing The Total Plant Efficiency and Effectiveness
Referring to the confidence that the selected maintenance service providers will
contribute the increasing of the total plant efficiency and effectiveness , we can draw
this picture by reviewing from the literature review concerning the pay off of premium
maintenance thorough the plant. For sure that , the buying centers will raise all of the
criteria / alternatives from various offers of different maintenance service providers to
evaluate the pros and cons onto the plant performance.
Cabanas (1994)125, Srisomsap (1990)126 ,Demming (1986)127, Albernathy et al(1981)
129

128

,Garvi• n(1983)

and SKF(1996)13° are sounding the same way that whenever the

good maintenance has been treated with the predetermination of the technically
appropriation of time and chance , the higher productivity of the total plant will be after
all boosted up. Hence , the first important confidence that buying centers are tending to
concentrate is regarding to the degree of productivity increasing.
The other dimension is coming from the concensus of Jones (1999)131 ,Cabanas
(1994)132, Srisomsap (1990)133 and Demming (1986) 134.

They all said that the good

quality maintenance will reduce the overall cost such as machine start up cost ,
inventory cost , defect items , repeat jobs and so on. As the result the other independent
variable will be dominated in the confidence that good maintenance will bring about
the cost reduction or the cost reduction , you can name .

125

Cabanas M., J. Solares , A. Otero (1994), Electrical Motor Diagnostic : A Model Approach) , Cairo , Third

IASTED International Conference
126

Srisomsap , Somsak (1990) , The Practice of TPM , Thai —Japanese Technology Association Press.

127

Demming ,W.E.(1986) , Out of Crisis , M.I.T Center for Advance Engineering Study

128

Albernathy W. J. , K.b. Clark and A.M. Kantro(1981), The New Industrial Competition , Harvard Business

Review ,Sept-Oct 1981.
129

Garvin D. , (1983) , Quality on the Line , Harvard Business Review ,Sept-Oct 1983.

138

SKF Condition Monitoring (1996) , An Introduction to Predictive Maintenance , P/N 31654500 (Rev A) ,

CA , USA
131

Jones , R. M. (1999,) ,,' A Guide to the Interoperation of Frequency and Time Domain S K F Publication ,

CA
132

Cabanas M., J. Solares , A. Otero (1994), Electrical Motor Diagnostic : A Model Approach) , Cairo , Third

IASTED International Conference
Srisomsap , Somsak (1990) , The Practice of TPM , Thai —Japanese Technology Association Press.
133

134

Demming ,W.E.(1986) , Out of Crisis , M.I.T Center for Advance Engineering Study
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The last one but not the one last is the confidence that good maintenance
service will send back the more safety and the higher environment concerning regarding
to the suggestion of Srisomsap (1990) 135 and SKF(1996)136.

This factor is terribly

i mportant to the petrochemical plant as the leaking of gas inside the plant will lead the
total demolition whenever the safety is not properly restricted. The maintenance service
provider will play high role in human errors when they are in the site.
The combination of those three dimensions of confidence generates the wider
scope onto the buying centers perception and acceptation thorough the pay off of the
good maintenance service. As the result , we would like to define those three and its
combination , Confidence of receiving higher plant's Efficiency and Effectiveness , as
the conceptual model as the dependent variable.

FIGURE 3.4 Adapted Model for Dependent Variables
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Srisomsap , Somsak (1990) , The Practice of TPM , Thai —Japanese Technology Association Press.
SKF Condition Monitoring (1996) , An Introduction to Predictive Maintenance , P/N 31654500 (Rev A) ,

CA, USA
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3.2 Hypothesis Statements
Hypotheses are conjectural statements of the relationship between two or more
variables that carry clear implications for testing the stated relations (Davis 1996). They are
research tools to further define research problems. Hypotheses are tentative statements that
are considered to be plausible given the available information. Hypotheses are used in line
with deductive theory because the deductive theory focuses on conceptual development prior
to empirical testing. Also, deductive theory building has been criticized for its general lack
of reference to reality, it has resulted in useful results in a number of fields of interest. Thus,
deductive theory explained theories that lead to development of hypotheses. In this study
research set 18 hypothesis to test the relationship between independent variables and
dependent variable according to the framework. Each hypothesis will be used to test the
variables in each from the questionnaires. These hypothesis are divided into five groups are
as follow:
O
O
E
O
E

Tangibles
Reliability
Responsiveness
Assurance
Empathy

Group A : Tangible
H14: The equipment used in services has no influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
Hla: The equipment used in services has influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.

Group B : Reliability
H24): The criteria of price or wages of maintenance services has no influence on the
selection of maintenance service provider which is affecting to the future plant
efficiency and -effectiveness.
H2a: The criteria,' of price or wages of maintenance services has influence on the
selection of maintenance service provider which is affecting to the future plant
efficiency and effectiveness.
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1134): The criteria of meeting project deadline has no influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
H3a: The criteria of meeting project deadline has influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
1144): The criteria of complete agreement between provider and client on goals and
objectives has no influence on the selection of maintenance service provider which
is affecting to the future plant efficiency and effectiveness.
114a: The criteria of complete agreement between provider and client on goals and
objectives has influence on the selection of maintenance service provider which is
affecting to the future plant efficiency and effectiveness.

Group C : Responsiveness
1154): The criteria of Quick responsiveness in services has no influence on the selection
of maintenance service provider which is affecting to the future plant efficiency
and effectiveness.
H5a: The criteria of Quick responsiveness in services has influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
H64): The criteria of rapidity of services has no influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
H6a: The criteria of rapidity of services has influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
H74): The criteria of availability of services has no influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
H7a: The criteria, Of availability of services services has influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
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H84): The criteria of convenience of communication has no influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness .
H8a: The criteria of convenience of communication has influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.

Group D : Assurance
H94): The criteria of reference of work has no influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
H9a: The criteria of reference of work has influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
H104): The criteria of heavy industry accepted certification has no influence on the
selection of maintenance service provider which is affecting to the future plant
efficiency and effectiveness.
H10a: The criteria of heavy industry accepted certification has influence on the selection
of maintenance service provider which is affecting to the future plant efficiency
and effectiveness.
H114): The criteria of quality of people assigned to the project has no influence on the
selection of maintenance service provider which is affecting to the future plant
efficiency and effectiveness.
H1 la: The criteria of quality of people assigned to the project has influence on the
selection of maintenance service provider which is affecting to the future plant
efficiency and effectiveness.
H12(1): The criteria of work experience has no influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
H12a: The criteria of work experience has influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
H134): The criteria .of past job performance has no influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
H13a: The criteria of past job performance has influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
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H144: The criteria of service provider's current clients has no influence on the selection
of maintenance service provide which is affecting to the future plant efficiency
and effectiveness.
H14a: The criteria of service provider's current clients has influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
H154): The criteria of service provider's national prestige and reputation has no influence
on the selection of maintenance service provider which is affecting to the future
plant efficiency and effectiveness.
H15a: The criteria of service provider's national prestige and reputation has influence on
the selection of maintenance service provider which is affecting to the future plant
efficiency and effectiveness.

Group E : Empathy
H164: The criteria of location of service station has no influence on the selection of
maintenance service provider, leading to the future plant efficiency and
effectiveness.
H16a: The criteria of location of service station has influence on the selection of
maintenance service provider, leading to the future plant efficiency and
effectiveness.
H174): The criteria of current client production compares to the demand of the market
has no influence on the selection of maintenance service provider, leading to the
future plant efficiency and effectiveness.
H17a: The criteria of current client production compares to the demand of the market
has influence on the selection of maintenance service provider which is affecting
to the future plant efficiency and effectiveness.
H184): The criteria of service provider's understanding customer business and process has
no influence on' the selection of maintenance service provider which is affecting to
the future plant efficiency and effectiveness.
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H18a: The criteria of service provider's understanding customer business and process has
influence on the selection of maintenance service provider which is affecting to
the future plant efficiency and effectiveness.
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3.3 Concepts and Variables Operationalization
A concept is a generalized idea about a class of objects, attributes, occurrences, or
processes. A concept must be made operational in order to be measured. An operational
definition gives meaning to a concept by specifying the activities or operations necessary to
measure it. The operational definition specifies what must be done to measure the concept
under investigation.

Operational Definition of Variables
In all items, Likert scale is employed with anchored point from 1 as strongly disagree
to 5 as strongly agree for the positive item and 5 as strongly disagree to 1 as strongly agree
for negative item.

1. Equipment used
1.1

You normally trust the service providers who use the hi-tech equipment in
maintenance services.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

1.2

You normally review/ consider that the equipment used is suitable with
plants' equipment or not.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

1.3

Service providers have to maintain their equipment as a good condition all the
times.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

1.4

Service providers should have enough equipment to serve their clients
without any problems.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

2. Price / Wage of Maintenance Service
2.1

You, enerally select a service provider who offers the lowest service fee.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

2.2

You normally select a service provider who offer low price even the other
service provider offer a little better in the other criteria.
❑

Positive items , 5 as strongly agree and 1 as strongly disagree
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2.3

You generally rank price criteria as your one of the most important criteria.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

3. Meeting Project deadlines
3.1

Your service providers normally complete the jobs on time.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

3.2

You normally select only a service provider who can complete their works
within the deadline.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

4. Complete agreement for Goals and Objectives
4.1

Your service providers must respond to your need and cover all of your
objectives.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

4.2

You normally select service provider who is really specialized in your work
scope in order to make sure that they can complete your whole agreement.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

5. Quick responsiveness
5.1

Quick responsiveness in submitting proposal or maintenance plan would be
normally consider as the strong point when selecting a maintenance service
company.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

5.2

You will normally consider how fast the maintenance company respond to
your problem and your request.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

6. Rapidity in Service
6.1

Rapidity_ in worker/equipment transportation , changing spare part and
repairing are normally the major condition of good service providers.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

6.2

You will normally select service providers whom you can forced them to
finished the work on time with accepted quality .
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❑ Positive items , 5 as strongly agree and 1 as strongly disagree

7. Convenience in communication
7.1

Service providers should provide contact center / person in case of emergency
maintenance.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

7.2

24 hrs. customer service is one of the most importance when considering a
service provider.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

7.3

You normally contact maintenance people directly. (without through other
administrative people)
0 Positive items , 5 as strongly agree and 1 as strongly disagree

8. Availability for services
8.1

Presently, you make the maintenance contract with service providers more
than 1 company.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

8.2

You generally have many alternatives when selecting maintenance service
providers.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

9. References of Work
9.1

Reference from companies in the same industry with you is normally one of
the most importance in selecting service providers.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

9.2

Reviewing background of each provider is your normal work in selecting
process.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

9.3

Service providers who serve large plants was given credit for the maintenance
wor16 rather than those who have never serve large companies.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

10. Industry Accepted Certification
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10.1 Certificate in maintenance works is not the key factor in considering service
providers.
❑ Negative item , 5 as strongly disagree to 1 as strongly agree
10.2 Maintenance companies with ISO certification will place as your initial list.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
11. Quality of staff
11.1 You have to review qualification of maintenance staff of service providers.
0 Positive items , 5 as strongly agree and 1 as strongly disagree
11.2 You will ask service providers sending professional team for your site.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
11.3 You normally select maintenance engineers who have direct experience in
the same industry with you.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

12. Service Provider's National Prestige and Reputation
12.1 National prestige or reputation is not the key factor in selecting service
providers.
❑ Negative item , 5 as strongly disagree to 1 as strongly agree
12.2 You may select a new / no name maintenance company if receiving good
service offers.
❑ Negative item , 5 as strongly disagree to 1 as strongly agree
12.3 It is normally that service providers in your list are new companies.
❑ Negative item , 5 as strongly disagree to 1 as strongly agree

13. Experiences
13.1 Normally ,More experience in maintenance field, more acceptable.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
13.2 If you are considering two service providers who provide the same service
condition, you will normally select the one who has more experiences.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
14. Past Job Performance

83

14.1 You normally select service providers who have never been any problem in
service with you or other clients.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
14.2 You normally select the service provider who has worked successfully in
your plant.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
14.3 You may select a service provider who has performed some problem in your
plant if offering a good service condition.
❑ Negative item , 5 as strongly disagree to 1 as strongly agree

15. Service Provider's Current Clients
15.1 You normally trust service providers who serve only large plants / companies.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
15.2 Current client is the key to consider the standard level of maintenance
services.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
15.3 Service provider in your initial list should serve large production units at least
1-2 plants.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
15.4 Service providers who are serving plants / companies in the same industry
with you would be normally benefit for you.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

16. Location of Service Station
16.1 The site or workshop of service provider is normally not necessary to locate
in the same area with your plant.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
16.2 You normally make an initial list of service providers by considering their
location._
❑ Piisitive items , 5 as strongly agree and 1 as strongly disagree
16.3 The service provider locating in the same area with you would normally serve
you better than those who locate outside your area.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
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17. Customer Production Comparing to Market Demand
17.1 Level of production in your plants is normally affecting in selecting service
providers.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
17.2 When your machine run at the maximum capacity, you normally want a real
professional maintenance company takes care your machine.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree

18. Understanding the Characteristics of Clients' Business and Production
18.1 Good service providers should understand characteristics and nature of
clients' business.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
18.2 Service providers are not necessary to know or understand clients' business.
Being only a professional maintenance company is enough for you to
consider it.
❑ Negative item , 5 as strongly disagree to 1 as strongly agree
19. Confidence of Receiving Higher Productivity
❑ You normally receive the higher productivity in you plant when you
select the qualified service provider according to your selected criteria.
❑ Positive items , 5 as strongly agree and 1 as strongly disagree
20. Confidence of Receiving Higher Safety and Better Environment
❑ You normally receive the higher safety and better environment in your
plant in you plant when you select the qualified service provider
according to your selected criteria.
0 Positive items , 5 as strongly agree and 1 as strongly disagree

21. Confidence of Reducing Overall Cost
❑ You normally benefit the cost reduction in you plant when you select the
qualified service provider according to your selected criteria.
0 Positive items , 5 as strongly agree and 1 as strongly disagree
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Chapter 4. Research Methodology

4.1 Technique

Survey logic is employed in this study which is subtype of Ex Post Facto designs in
which researcher does not attempt to manipulate the independent variable(s), survey are those
designs that usually depend upon the use of some sort of questionnaire for the primary purpose
of describing and/or predicting some phenomena. In addition, surveys also allow researchers to
study and describe large populations fairly quickly at a relatively low cost and accurate means
of assessing information the population. In the survey, consumers are not only aware of the
fact that they are being studied, but actively participate.

4.2 Methods

In this research structured interview with closed-questionnaire is used in collecting
data because interviews are the most flexible of data collection methods. They are of general
application for differing information requirements and differing situations and, as a result,
structure interview is widely used. Interviews normally produce a high response rate, and
this mean that error, which might be introduced by many people refusing to co-operate, is
minimized, while questionnaires are used to present questions and record answers in
quantitative field research surveys. Questionnaires have four main purposes in the data
collection process; to collect relevant data, to make data comparable, to minimize bias, and
to motivate the respondent. A combination of these two methods is employed in this study in
order to obtain the best result in research findings. This method enables to researcher to wait
for respondents to complete the questionnaire and, then, collect. Its benefit is to clarify any
ambiguity, on the spot, due to technical terms.
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4.3 Sampling Design

4.3.1 Probability / non-Probability Sampling

Although, probability sampling tend to be more universally accepted, and are usually
better in terms of the generalizability of result than are non-probability sampling but the
researcher cannot apply this techniques for the research. There are two reasons why the
researcher must uses non-probability sampling shown as follow:
First, the target population of the research is only specified on petrochemical industry
located in the Bangkok's metropolitan and the Eastern Seaboard area which have only 31
plants (information from The National Petrochemical Corporation Public Company
Limited).
Second, the researcher cannot ensure that we will get the co-operation in data
gathering from every plant.
In this research the selection of element is carried out by using convenience method
used to select persons who have the influence or authorize in decision making for purchasing
maintenance service only. To meet the objective, we have to make an understanding with
buying situation in the buying center. Webster, Frederick, and Wind137 mention that buying
center includes fives roles:
Users - those members of the organization who use the purchased products and
services. They often initiate the buying process and may help develop product specifications.
Buyers —those with formal responsibility and authority for contracting with suppliers.
Often purchasing managers or agents and buyers perform this function.
Influences — those who influence the decision process directly or indirectly by
providing information and criteria for evaluating alternative buying actions.
Deciders — those with authority to choose among alternative buying actions. The
buyer may often be the decider, too, but it could also be a separate individual.
Gatekeepers — those who control the flow of information (and materials) into the
buying center. Gatekeepers may significantly influence purchase decisions because they play
a role in identifying •the organization's buying alternatives.
137

Webster Jr., Frederick E.; Wind Yolam "A General Model for Understanding Organizational Buying Behavior"

Spring/Winter 1996, Vol.4, p.2
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From the studies of buying situation in industrial buying center conducted by Jackson
and other138 (1984), Crow and other139 (1985), LaForge and Other m (1989), and Lilien and
other141 (1984) have sampling groups focusing on two job functions; purchasing department
and engineering/maintenance related department. Therefore, we can assume that influences
and authorized person in this study would be people in purchasing department and
engineering /maintenance department.

4.3.2 Target Population

From 5 roles of buying center we can assume that they are in three levels which are
assistance / manager , supervisor and staff so population in this research is a group of people
in the purchasing and engineering / maintenance department. We will divide this group of
people into three positions as follows
1) Assistance / Manager
2) Supervisor
3) Staff
The research studies this target population because we want to study the influencing
factors in selecting maintenance service, so the respondents should be any persons who have
influence or authorize to make the decision in purchasing maintenance service.
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4.3.3 Sampling Frame
The sampling frame in this research is the petrochemical plants located the
Bangkok's metropolitan and the Eastern Seaboard area. According to the data from the
National Petrochemical Corporation PLC., it shows that most petrochemical manufacturers
locate in these areas. In addition, timing condition makes us choose the most convenience
area for collecting data.
4.3.4 Sampling Units
The sampling unit is an element or group of element subject to selection in the
sample. Our sampling unit will be male or female who are assistance/ manager, supervisor
and staff in the purchasing and engineering/maintenance in every petrochemical plant
located in the Bangkok's metropolitan and the Eastern Seaboard areas.
4.3.5 Population Element
Population element in this research is male or female who are assistance/ manager,
supervisor and staff in the purchasing and engineering/maintenance department of
petrochemical plant located in the Bangkok's metropolitan and the Eastern Seaboard areas.

Petrochemical Plants
in Thailand
Company Name

Sales (b. BT)

Rayong Refinery
NPC
TPI
TPE
Vinythai
BPE
ESSO
Bangchak Petro.
SPRC(Caltex)
Tuntex Petro.
IIMC
Thai ABS
TFI
TPP
TPE(1993)

7.5
5.2
20
3.2
2.9
3.2
50
31
14
7.5
2.6
2.2
1.93
1.92
3.93

.

Company Name
CP Petro
BST
Siam Chem. Group
Thai Carbon
Siam Polystryrene
Thai Rubber
Thai Phosphate
Pacific Plastic
Thai Epoxy
TIPCO
Shell
APEX
BASF
Pornpat Petro.
ATC
NFC

Source :Financial Focus 1998 , Advance Research Group

Sales (b. BT)
1.6
0.7
3.2
1.6
1.6
1.56
1.2
1.1
0.7
4.4
3
1.2
1.1
0.33
1.15
8.2
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4.4 Determining Sample Size
In this study, we do not know the quantity of population (assistance/ manager
supervisor and staff in the purchasing and engineering/maintenance department of
petrochemical plant located in the Bangkok's metropolitan and the Eastern Seaboard areas)
so we can not determine the sample size from every formulation. From the above reason,
the researcher plans to collect 5-8 samples at different level for each plant that means at
least one from every position in every plants will be a sample. So the researcher expects the
sample size to be around 155 — 248. However ,the researcher may no get the co-operation in
data gathering from some plants so the best thing to do is to collect as many as possible.
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Chapter 5. Data Analysis
Kinnear(1991) said that descriptive statistics is a branch of statistics that
provides researchers with summary measures for the data in their samples. The
objective of descriptive statistics is to provide summary measures of the data
contained in all the elements of a sample. In doing so the measures of central
tendency and measures of dispersion are usually concerned. While inferential statistics
is a branch of statistics that allows researchers to make judgements about the whole
population based upon the results generated by samples. Davis (1996) says if a
random probability sample is taken from population, it may conclude that the sample
is somewhat representative of population in all respects. This characteristic is
fundamental to the study of inferential statistics, or the science of estimating
population parameters from sample statistics. Inferential statistics enable a researcher
to perform the much needed statistical test of hypothesis in the statistic business
research.

5.1 Descriptive Statistics
To summarize the research , descriptive statistics is divided into 2 parts;
1. Respondent Characteristics include all personal information which are :
❑ Age
❑ Position
❑ Working period in the position
❑ Sex

2. Independent and Dependent Variables include the measures of central tendency
and measure 5f dispersion of all independent and dependent variables which are;
Independent. Variables
❑ Equipment used
❑ Price / Wage of Maintenance Service
❑ Meeting Project deadlines
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❑ Complete agreement for Goals and Objectives
❑ Quick responsiveness
❑ Rapidity in Service
❑ Convenience in communication
O Availability for services
O References of Work
❑ Industry Accepted Certification
❑ Quality of staff
❑ Service Provider's National Prestige and Reputation
O Experiences
❑ Past Job Performance
O Service Provider's Current Clients
❑ Location of Service Station
❑ Customer Production Comparing to Market Demand
❑ Understanding the Characteristics of Clients' Business and Production

Dependent Variables:
❑ Confidence of selecting good service provider will increase efficiency
and effectiveness to the plant.
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Respondent Characteristics
Table 5.1 : Age
age

Valid

20-25
26-30
31-35
36-40
41-45
upper 45
Total

Frequency
37
63
41
16
15
5
177

Percent
20.9
35.6
23.2
9.0
8.5
2.8
100.0

Valid
Percent
20.9
35.6
23.2
9.0
8.5
2.8
100.0

Cumulativ
e Percent
20.9
56.5
79.7
88.7
97.2
100.0

From the above table , the percentage of respondents aged between 26-30 years is
35.6 % whereas the 31-35 and 20-25 years old are 23.2 % and 20.9 % , respectively,

Table 5.2 : Position
Position

Valid

Manager Purchase
Super V. Purchase
Staff Purchase
Manager Engineer
Super V. Engineer
Staff Engineer
Total

Frequency
28
2
26
17
7
97
177

Percent
15.8
1.1
14.7
9.6
4.0
54.8
100.0

Valid
Percent
15.8
1.1
14.7
9.6
4.0
54.8
100.0

Cumulativ
e Percent
15.8
16.9
31.6
41.2
45.2
100.0

From the above table , the percentage of respondents are dominating Staff engineer
,purchasing manager, staff purchase and maintenance manager as 54.8% ,15.8 % ,14.7
% and 9.6% respectively
Table 5.3 : Working Period in the Position

93

Time of work (years)

Valid

1-5
6-10
11-15
Total

Frequency
132
37
8
177

Percent
74.6
20.9
4.5
100.0

Valid
Percent
74.6
20.9
4.5
100.0

Cumulativ
e Percent
74.6
95.5
100.0

Since the petrochemical industry was firmly founded up since the 1980s ,
the duration of work are 1-5 ,6-10 and 11-15 years with the percentages of 74.6 , 20.9
and 4.5 , respectively

Table 5.4 : Sex
sex

Valid

Male
Female
Total

Frequency
147
30
177

Percent
83.1
16.9
100.0

Valid
Percent
83.1
16.9
100.0

Cumulativ
e Percent
83.1
100.0

From the above table , the percentages of respondents sex are 83.1 and 16.9
regarding to male and female ,respectively.
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5.2 Inferential Statistics

Significant Test

A standard level of significance is established as a benchmark with critical
value of the statistic; then, the value of the statistic is calculated to see whether it
meets that level, If the calculated value of the statistic exceeds the critical value, the
result begin tested is said to be statistically significant at the level. Generally the
symbol Ho is null hypothesis and the symbol Ha is the alternative hypothesis. The
purpose of hypothesis testing is to determine which one of the two hypotheses is
accepted.

The hypothesis — Testing Procedure

The process of hypothesis testing goes as follows. First, conjecture a statement
of hypothesis. Then, imagine what the sampling distribution of the mean would be if
this hypothesis were a true statement of the nature if the population. Next, take an
actual sample and calculate the sample mean (or appropriate statistic, if not
concerned about the mean). If the observed sample value differs from the expected
value, a conclusion may be drawn against means difference. However, to conclude
that these results are improbable ( or even probable), the standard or decision rules
for determining the rejection of the null hypothesis and the acceptance of the
alternative hypothesis is set up against certain level of significance. The significance
level is a critical probability in choosing between the null hypothesis and the
alternative hypothesis.

Relationship Test
Bivariate linear regression investigates a straight — line relationship between one
dependent variable ' 'and one independent variable. Many Bivariate statistical techniques
can apply the measure of association. Norusis (1993) explains that indices that
attempt to quantify the relationship between variables in a cross — classification are
called measures of association. Researchers select the appropriate technique on the
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basis of each variable's scale of measurement such as Chi — square test which is used
for nominal variables, these measures can provide only some indication of the
strength of association between variables; they cannot indicate direction or anything
about the nature of the relationship. While Rank correlation coefficient or Gamma or
Kendall's tau — b is use for ordinal variables leads to the notion of direction of
relationship and to the concept of correlation. And ordinal measures also based on
pairs. So, this research will use Kendall's tau-b to test relationship between two
variables.

The correlation coefficient, a statistical measure of association between two
variables, ranges from r = +1.0 for a perfect positives correlation to r = -1.0 for a
perfect negative correlation. No correlation is indicated by r = 0. Simple correlation is
the measure of the relationship of one variable to another. The correlation coefficient
indicates the strength of the association, Kinnear (1991) mention in general that, if r
is bigger than 0.8 ( sign of relationship ignored), the relationship between the variables
is very strong. If r is between 0.4 and 0.8, the relationship is a moderate to strong
one; and if r is less than 0.4, the relationship is a weak one.

Test of the conjectured hypothesis
After reviewing the data through "summarize" procedure in SPSS, correlation
matrix shows significant relationship of each independent variables with the dependent
variable. This research applies Kendall's tau — b (t) in analyzing association between
two variables. One advantage to t is that it can be generalized to a partial correlation
coefficient. Norusis (1993) mentions that for a table of two ordered variables, several
measures of association based on a comparison of the values of both variables for
all possible pairs of cases or observations are available. For any given pair of cases
with measurements on. variables X and Y, the pair may be concordant, discordant,
or tied in one • of -three ways: they may be tied on both variables. If the
preponderance of pairs is concordant, the association is said to be positive: as ranks
of variable X increase ( or decrease), so do ranks of variable Y. If the majority of
pairs is discordant, the association is negative: as ranks of one variable increase,
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those of the other tend to decrease. If concordant and discordant pairs are equally
likely, no association is said to exist.

The ordinal measures presented here all have the same numerator: the number
of concordant (P) minus the number of discordant pairs (Q) calculated for all district
pairs of observations. They differ primarily in the way in which P — Q is normalized.
The equation is to measure that attempts to normalized P — Q by considering ties on
each variable in a pair separately, but not ties on both variables in a pair is applied
by the Kendall's tau — b :

P -Q
(P+Q+Tx)(P+Q+Ty)
Where Tx is the number of pairs tied on X but not on Y, And Ty is the
number of pairs tied on Y but not on X. If no marginal frequency is 0, tau — b can
attain +1 or —1 only for a square table. For example of pairs variables in this
research is Service provider's Reputation and Confidence or increasing Productivity,
when calculated correlation

'CI)

coefficient is equal to 0.124.

Reliability test of index scale is important because scale reliability refers to
the reproducibility of the scale results. Most measurements contain some random
error or statistical " noise". Because there is not a tendency consistently to overstate
or understate the quantity being measured, these random errors do not introduce any
bias. However, random error makes it less likely that the result obtained will be
reproducible. Then, reliability test of index scale is use to measure each variable
before hypothesis testing.

In this research, the null hypothesis is set as " There is no relationship
between independent variables and dependent variable". Then, the statistical testable
null hypothesis is' 146: = 0 which means the equivalence of concordant and discordant
pairs of variable being tested and this null hypothesis will be applied to test all
hypotheses across the board.
Results from the test of 18 hypotheses as shown in table 5.6 confirm that 14
out of 18 are said to bear relationship between pairs of independent and dependent
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variables. Only 4 out of 18 hypotheses do not show the statistical significance,
which means there is no relationship between pairs of independent and dependent
variables. Since the concepts, as mostly appear in the independent variables, are
composite measures, an index measure technique is used. Reliability test of such
concepts by "Cronbach alpha" value indicates the certain acceptance of whether such
particular concepts are statistically applicable for further test of association with the
dependent variables. The results from the reliability test of index scale are shown in
table 5.5.
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Table 5.5

Reliability Test for Index Scale

Measurement

Item - Total
Correlation

Cronbach 's
a

1. Equipment used
1.1 You normally trust the service providers who use the hi-tech equipment in

0.5467

0.8155

maintenance services.
1.2 You normally review/ consider that the equipment used is suitable

0.6576

with plants' equipment or not
1.3 Service providers have to maintain their equipment as a good condition

0.6682

all the times.
1.4 Service providers should have enough equipment to serve their

0.6798

clients without any problems.

2. Price / Wage of Maintenance Service
2.1 You generally select a service provider who offers the lowest service fee.
2.2 You normally select a service provider who offer low price even
the other service provider offer a little better in the other criteria.

0.7033
0.5235
0.4852
0.5617

2.3 You generally rank price criteria as your one of the most important criteria.

3. Meeting Project deadlines
3.1 Your service providers normally complete the jobs on time.
3.2 You normally select only a service provider who can complete

0.7461
0.6
0.6

their works within the deadline.

4. Complete agreement for Goals and Objectives

0.5425

4.1 Your service providers must respond to your need and cover
all of your objectives.
42 You normally select service provider who is really specialized in your
work scope in order to make sure that they can complete your whole
agreement.

'

0.5425

0.7032
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Measurement

Item - Total
Correlation

5. Quick responsiveness
5.1 Quick responsiveness in submitting proposal or maintenance plan would be

Cronbach 's
a
0.4748

0.3114

normally consider as the strong point when selecting a maintenance
service company.
5.2 You will normally consider how fast the maintenance company

0.3114

respond to your problem and your request.
6. Rapidity in Service
6.1 Rapidity in worker/equipment transportation , changing spare part

0.6252
0.4543

and repairing are normally the major condition of good service providers.
6.2 You will normally select service providers whom you can forced

0.4543

them to finished the work on time with accepted quality .

7. Convenience in communication
7.1 Service providers should provide contact center / person

0.764
0.6652

in case of emergency maintenance.
7.2 24 hrs. customer service is one of the most importance

0.6423

when considering a service provider.
7.3 You normally contact maintenance people directly.

0.5143

(without through other administrative people)

8. Availability for services
8.1 Presently, you make the maintenance contract with

0.6033
0.4787

service providers more than 1 company.
8.2 You generally have many alternatives when
selecting maintenance service providers.

0.4787
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Measurement

Item - Total
Correlation

9. References of Work
9.1 Reference from companies in the same industry with you is normally

Cronbach 's
a
0.634

0.4383

one of the most importance in selecting service providers.
9.2 Reviewing background of each provider is your normal

0.4586

work in selecting process.
9.3 Service providers who serve large plants was given credit

0.4678

for the maintenance works rather than those who
have never serve large companies.
10. Industry Accepted Certification
10.1 Certificate in maintenance works is not the key factor in

0.6168
0.4459

considering service providers.
10.2 Maintenance companies with ISO certification will

0.4459

place as your initial list.

11. Quality of staff
11.1 You have to review qualification of maintenance staff of service
providers.
11.2 You will ask service providers sending professional team for your site.
11.3 You normally select maintenance engineers who have direct

0.7046
0.5582
0.5963
0.4323

experience in the same industry with you.

12. Service Provider's National Prestige and Reputation
12.1 National prestige or reputation is not the key factor in

0.656
0.4708

selecting service providers.
12.2 You may select a new / no name maintenance company

0.5545

if receiving good service offers..
12.3 It is normally that service providers in your list are new companies.

0.4005
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Measurement

Item - Total
Correlation

13. Experiences
13.1 Normally ,More experience in maintenance field, more acceptable.
13.2 If you are considering two service providers who provide the same

Cronbach 's
CC
0.6332

0.4642
0.4642

service condition, you will normally select the one who has more
experiences.

14. Past Job Performance
14.1 You normally select service providers who have never been

0.5673
0.4472

any problem in service with you or other clients.
14.2 You normally select the service provider who has

0.3188

worked successfully in your plant.
14.3 You may select a service provider who has performed

0.4506

some problem in your plant if offering a good service condition.

15. Service Provider's Current Clients
15.1 You normally trust service providers who serve

0.5969
0.3304

only large plants / companies.
15.2 Current client is the key to consider the standard level of

0.4307

maintenance services.
15.3 Service provider in your initial list should serve

0.5228

large production units at least 1-2 plants.
15.4 Service providers who are serving plants / companies

0.2728

in the same industry with you would be normally benefit for you.

16. Location of Service Station
16.1 The site or workshop of service provider is normally not

0.6655
0.3807

necessary to locate in the same area with your plant.
16.2 You normally make ih initial list of service providers

0.5205

by considering their location.
16.3 The service provider locating in the same area with you would
normally serve you better than those who locate outside your area.

0.5755
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Measurement

Item - Total
Correlation

17. Customer Production Comparing to Market Demand
17.1 Level of production in your plants is normally

Cronbach 's
a
0.6309

0.461

affecting in selecting service providers.
17.2 When your machine run at the maximum capacity, you normally

0.461

want a real professional maintenance company takes care your machine.

18. Understanding the Characteristics of Clients' Business
18.1 Good service providers should understand characteristics

0.7336
0.6577

and nature of clients' business.
18.2 Service providers are not necessary to know or understand
clients' business. Being only a professional maintenance
company is enough for you to consider it.

0.6577
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Table 5.6 :Summary of Result from Hypothesis
Testin
Hypothesis

Statistics
Test

Hla: The equipment used in services has influence on the selection
of maintenance service provider which is affecting to the

Bivariate

Level of

Correlation

Result

significant Coefficient
0.017

.148*

Test

Reject
Ho

future plant efficiency and effectiveness.
H2a: The criteria of price or wages of maintenance services has
influence on the selection of maintenance service provider

Bivariate

0.047

.121*

Test

Reject
Ho

which is affecting to the future plant efficiency and effectiveness.
H3a: The criteria of meeting project deadline has influence on the
selection of maintenance service provider which is affecting

Bivariate

0.005

.175**

Test

Reject
Ho

to the future plant efficiency and effectiveness.
H4a: The criteria of complete agreement between provider and
client on goals and objectives has influence on the selection

Bivariate

0.021

.146*

Test

Reject
Ho

of maintenance service provider which is affecting to the
future plant efficiency and effectiveness.
H5a: The criteria of Quick responsiveness in services has influence

Bivariate

on the selection of maintenance service provider which is

Test

0.006

.179"

Reject
Ho

affecting to the future plant efficiency and effectiveness.
H6a: The criteria of rapidity of services has influence on the
selection of maintenance service provider which is affecting

Bivariate

0.022

.148*

Test

Reject
Ho

to the future plant efficiency and effectiveness
H7a: The criteria of availability of services has influence on
the selection of maintenance service provider which is affecting

Bivariate

0.832

0.013

Test

Accept
Ho

to the future plant efficiency and effectiveness.
H8a: The criteria of convenience of communication has influence on
the selection of maintenance service provider which is affecting

Bivariate

0.038

.130*

Test

Reject
Ho

to the future plant efficiency and effectiveness.
H9a: The criteria of reference of work has influence on the
.
selection of maintebance -service provider which is affecting to

Bivariate

0.721

0.022

Test

Accept
Ho

the future plant efficiency and effectiveness
H10 The criteria of heavy industry accepted certification has
a:
influence on the selection of maintenance service provider
which is affecting to the future plant efficiency and effectiveness

Bivariate
Test

0.828

0.014

Accept
Ho
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Table 5.6 :Summary of Result from Hypothesis Testing
Cont.
Hypothesis

Statistics
Test

Hlla: The criteria of quality of people assigned to the project has
influence on the selection of maintenance service provider which

Bivariate

Level of

Correlation

Result

significant Coefficient
0.016

.154*

Test

Reject
Ho

is affecting to the future plant efficiency and effectiveness.
H12a: The criteria of work experience has influence on the selection
of maintenance service provider which is affecting to the

Bivariate

0.001

.219**

Test

Reject
Ho

future plant efficiency and effectiveness.
H13a: The criteria of past job performance has influence on the
selection of maintenance service provider which is affecting

Bivariate

0.044

.123*

Test

Reject
Ho

to the future plant efficiency and effectiveness.
H14a: The criteria of service provider's current clients has influence
on the selection of maintenance service provider which is

Bivariate

0.028

.134*

Test

Reject
Ho

affecting to the future plant efficiency and effectiveness.
H15a: The criteria of service provider's national prestige and reputation
has influence on the selection of maintenance service provider

Bivariate

0.000

.234*

Test

Reject
Ho

which is affecting to the future plant efficiency and effectiveness
H16a: The criteria of location of service station has influence on
the selection of maintenance service provider, leading to

Bivariate

0.000

.218*

Test

Reject
Ho

the future plant efficiency and effectiveness.
H17a: The criteria of current client production compares to the
demand of the market has influence on the selection of

Bivariate

0.049

.125*

Test

Reject
Ho

maintenance service provider which is affecting to the future
plant efficiency and effectiveness.
H18a: The criteria of service provider's understanding customer
business and process has influence on the selection of
maintenance service provider which is affecting to the future
plant efficiency and effectiveness.
-

_

* * Correlation is Significant at the .01 level (2-tailed)
* Correlation is significant at the .05 level (2-tailed)

Bivariate
Test

0.475

0.045

Accept
Ho
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Equipment used
The hypothesis is conjectured to test the relationship of equipment uses in maintenance
service provider with Confidence of selecting the maintenance service provider ,bringing
the higher total plant efficiency and effectiveness. With this hypothesis, the bivariate
test is applied to test the association between two variables. The result is portrayed in
table 5.7

Table 5.7: Nonparametric Correlation between Equipment used and Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness..
Correlations

Kendall's tau_b

CONFIDEN

EQUIP

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
N
1.000
.
177
.148*
.017
177

EQUIP
.148*
.017
177
1.000
.
177

*- Correlation is significant at the .05 level (2-tailed).

H14: The equipment used in services has no influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
H1 a: The equipment used in services has influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.

in statistical term , it is stated as:
H1 :

T

Hla:

r # 0, a = 0.05 , 95% level of significance

=0

Significant level ( 2

failed test) The Bivariate test shows the significant value of

0.017, which is leSs than 0.05, it means the null H1 o is to be rejected and the
alternative H1 a is to be accepted.
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Correlation coefficient (ti) from the test, the value of correlation coefficient equates to
0.148, which means there is a positive relationship between Equipment used and
Confidence of selecting this criteria bringing the higher total plant efficiency and
effectiveness. However, the correlation coefficient values shows a little bid weak
association of those two variables ( it is less than 40%)
The result from the test confirms our hypothesis's statement H1 a which means
the equipment used criteria is positively affecting to buying center's confidence of
reaching higher plant efficiency and effectiveness when choosing the maintenance service
provider. The sign "*" shows the correlation is significant at .05 level under 2-tailed
test, which means the result will, by chance, create 5% error. The correlation
coefficient value of 0.148, indicates that there is a mild positive relation between
these two variables. The result from the test means that the better equipment used , the
higher confidence of choosing that specific service provider (in order to reach higher
plant performance).

Price / Wage of Maintenance Service
The hypothesis is conjectured to test the relationship between Price of service and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness. With this hypothesis, the Bivariate test is applied to test
the association between two variables. The result is portrayed in table 5.8

Table 5.8: Nonparametric Correlation between Price of service and Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness.
Correlations

Kendall's tau_b

CONFIDEN

PRICE

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

*• Correlation i's significant at the .05 level (2-tailed).

CONFIDE
N
1.000
.
177
.121*
.047
177

PRICE
.121*
.047
177
1.000
.
177
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H2c1): The criteria of price or wages of maintenance services has no influence on the
selection of maintenance service provider which is affecting to the future plant
efficiency and effectiveness.
H2a: The criteria of price or wages of maintenance services has influence on the
selection of maintenance service provider which is affecting to the future plant
efficiency and effectiveness.
in statistical term , it is stated as:
H2 :

i =0

H2a:

ti # 0, a = 0.05 , 95% level of significance

Significant level ( 2 — tailed test) The bivariate test shows the significant value of
0.047, which is less than 0.05, it means the null H1 o is to be rejected and the
alternative H1 a is to be accepted.

Correlation coefficient (T) from the test, the value of correlation coefficient equates to
0.121, which means there is a positive relationship between price or wages of service
and Confidence of selecting this criteria bringing the higher total plant efficiency and
effectiveness.. However, the correlation coefficient values shows a little bid weak
association of those two variables ( it is less than 40%)
The result from the test confirms our hypothesis's statement H1 a which means
the price or wages of service is associated with Confidence of selecting this criteria
bringing the higher total plant efficiency and effectiveness. The sign "*" shows the
correlation is significant at .05 level under 2-tailed test, which means the result will,
by chance, create 5% error. The correlation coefficient value of 0.121, indicates that
there is a mild positive relation between these two variables. The result from the test
means that the fairer price or wages of service ,the higher Confidence of selecting this
service provider bringing the higher total plant efficiency and effectiveness..

Meetinj Project deadlines
The hypothesis is conjectured to test the relationship of Meeting Project deadlines and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
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efficiency and effectiveness. With this hypothesis, the bivariate test is applied to test
the association between two variables. The result is portrayed in table 5.9
Table 5.9: Nonparametric Correlation between Meeting Project Deadline and Confidence
of selecting the maintenance service provider ,bringing the higher total plant efficiency
and effectiveness.
Correlations

Kendall's tau_b

CONFIDEN

DEADLINE

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
DEADLINE
N
1.000
.175*'
.
.005
177
177
.175**
1.000
.005
.
177
177

**• Correlation is significant at the .01 level (2-tailed).

H34): The criteria of meeting project deadline has no influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
H3a: The criteria of meeting project deadline has influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
in statistical term , it is stated as:
H3 :
H3a:

c =0
# 0, a = 0.05 , 95% level of significance

Significant level ( 2 — tailed test) The bivariate test shows the significant value of
0.005, which is less -than 0.05, it means the null H1 o is to be rejected and the
alternative H1 a is. to be accepted.
Correlation coefficient (t) from the test, the value of correlation coefficient equates to
0.175, which means there is a positive relationship between Meeting Project Deadline
and Confidence of selecting this criteria bringing the higher total plant efficiency and
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effectiveness. However, the correlation coefficient values shows a little bid weak
association of those two variables ( it is less than 40%)
The result from the test confirms our hypothesis's statement H1 a which means
the criteria of Meeting Project Deadline is associated with Confidence of selecting this
criteria bringing the higher total plant efficiency and effectiveness. The sign "*" shows
the correlation is significant at .01 level under 2-tailed test, which means the result
will, by chance, create 1% error. The correlation coefficient value of 0.175, indicates
that there is a mild positive relation between these two variables. The result from
the test means that past experience of delivery in time or meet dead line will increase
Confidence of selecting maintenance service provider which expected of bringing the
higher total plant efficiency and effectiveness.

Complete agreement for Goals and Objectives
The hypothesis is conjectured to test the relationship of Completed Agreement for Goal
and Objective with Confidence of selecting the maintenance service provider ,bringing the
higher total plant efficiency and effectiveness.
. With this hypothesis, the bivariate test is applied to test the association between
two variables. The result is portrayed in table 5.10

Table 5.10: Nonparametric Correlation between Completed Agreement for Goal and
Objective and Confidence of selecting the maintenance service provider ,bringing the
higher total plant efficiency and effectiveness.
Correlations

Kendall's tau_b

CONFIDEN

AGREE

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
N
1.000
.
177
.146*
.021
177

AGREE
.146*
.021
177
1.000
.
177

*- Correlation is SignifiCant at the .05 level (2-tailed).

H4(I): The criteria of complete agreement between provider and client on goals and
objectives has no influence on the selection of maintenance service provider which
is affecting to the future plant efficiency and effectiveness.
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H4a: The criteria of complete agreement between provider and client on goals and
objectives has influence on the selection of maintenance service provider which is
affecting to the future plant efficiency and effectiveness.
Or ,in statistical term , it is stated as:
H4 :

i =0

H4a:

ti # 0, a = 0.05 , 95% level of significance

Significant level ( 2 — tailed test) The bivariate test shows the significant value of
0.021, which is less than 0.05, it means the null H1 o is to be rejected and the
alternative H1 a is to be accepted.

Correlation coefficient (r) from the test, the value of correlation coefficient equates to
0.146, which means there is a positive relationship between Completed Agreement for
Goal and Objective and Confidence of selecting this criteria bringing the higher total plant
efficiency and effectiveness. However, the correlation coefficient values shows a little
bid weak association of those two variables (it is less than 40%)
The result from the test confirms our hypothesis's statement H1 a which means
the Completed Agreement for Goal and Objective associated Confidence of selecting this
criteria bringing the higher total plant efficiency and effectiveness.. The sign "*" shows
the correlation is significant at .05 level under 2-tailed test, which means the result
will, by chance, create 5% error. The correlation coefficient value of 0.146, indicates
that there is a mild positive relation between these two variables. The result from
the test means that the higher degree of completes agreement or job specification , the
higher confidence to select the service provider for the expectation of receiving higher
total plant efficiency and effectiveness

Quick responsiveness
The hypothesis is conjectured to test the relationship of Quick Responsiveness and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness. With this hypothesis, the bivariate test is applied to test
the association between two variables. The result is portrayed in table 5.11
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Table 5.11: Nonparametric Correlation between Quick Responsiveness and Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness.

Correlations

Kendall's tau_b

CONFIDEN

QUICK

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
N
1.000
.
177
.179**
.006
177

QUICK
.179*
.006
177
1.000
.
177

**. Correlation is significant at the .01 level (2-tailed).

H5(1): The criteria of Quick responsiveness in services has no influence on the selection
of maintenance service provider which is affecting to the future plant efficiency
and effectiveness.
H5a: The criteria of Quick responsiveness in services has influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
H5 :

i =0

H5a:

-c # 0, a = 0.05 , 95% level of significance

Significant level ( 2 — tailed test ) The bivariate test shows the significant value of
0.006, which is less than 0.05, it means the null H1 o is to be rejected and the
alternative Hla is to be accepted.

Correlation coefficient (t) from the test, the value of correlation coefficient equates to
0.179, which means _ there is a positive relationship Quick Responsiveness and
Confidence of selediing this criteria bringing the higher total plant efficiency and
effectiveness. However, the correlation coefficient values shows a little bid weak
association of those two variables 9 it is less than 40%)
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The result from the test confirms our hypothesis's statement H1 a which means
relationship Quick Responsiveness is associated with Confidence of selecting this criteria
bringing the higher total plant efficiency and effectiveness The sign "*" shows the
correlation is significant at .01 level under 2-tailed test, which means the result will,
by chance, create 1% error. The correlation coefficient value of 0.179, indicates that
there is a mild positive relation between these two variables. The result from the test
means that the quicker responsiveness will increase the Confidence of selecting the service
provider , bringing the higher total plant efficiency and effectiveness

Rapidity in Service
The hypothesis is conjectured to test the relationship of between Rapidity in Service
and Confidence of selecting the maintenance service provider ,bringing the higher total
plant efficiency and effectiveness. With this hypothesis, the bivariate test is applied
to test the association between two variables. The result is portrayed in table 5.12
Table 5.12: Nonparametric Correlation between Rapidity in Service and Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness.
Correlations

Kendall's tau_b

CONFIDEN

RAPID

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
N
1.000
.
177
.148*
.022
177

RAPID
.148*
.022
177
1.000
.
177

*• Correlation is significant at the .05 level (2-tailed).

H64): The criteria of rapidity of services has no influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
•• _
H6a: The criteria,' of rapidity of services has influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
in statistical term , it is stated as:
H6 :

i =0
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H6a:

T #

0, a = 0.05 , 95% level of significance

Significant level ( 2 — tailed test) The bivariate test shows the significant value of
0.022, which is less than 0.05, it means the null H1 o is to be rejected and the
alternative H1 a is to be accepted.

Correlation coefficient (t) from the test, the value of correlation coefficient equates to
0.148, which means there is a positive relationship between Rapidity in Service and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness. However, the correlation coefficient values shows a little
bid weak association of those two variables ( it is less than 40%)
The result from the test confirms our hypothesis's statement H1 a which means
Rapidity in Service is associated with Confidence of selecting the maintenance service
provider ,bringing the higher total plant efficiency and effectiveness. The sign "*" shows
the correlation is significant at .05 level under 2-tailed test, which means the result
will, by chance, create 5% error. The correlation coefficient value of 0.148, indicates
that there is a mild positive relation between these two variables. The result from
the test means that the higher Rapidity in Service increases Confidence of selecting the
maintenance service provider ,bringing the higher total plant efficiency and effectiveness.
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Availability for services
The hypothesis is conjectured to test the relationship of Service Availability and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness.
With this hypothesis, the bivariate test is applied to test the association between two
variables. The result is portrayed in table 5.13

Table 5.13 : Nonparametric Correlation between Service Availability and Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness.
Correlations

Kendall's tau b

CONFIDEN

AVAIL

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
N
1.000
.
177
.013
.832
177

AVAIL
.013
.832
177
1.000
.
177

H7(1): The criteria of availability of services has no influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
I-17a: The criteria of availability of services services has influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
in statistical term , it is stated as:
H7 :

T

= 0

H7a:

T # 0, a = 0.05 , 95% level of significance

Significant level_( 2 — tailed test) The bivariate test shows the significant value of
0.130, which is more than 0.05, it means the null Ho is to be accepted and the
alternative Ha is to be rejected .
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Correlation coefficient (t) from the test, the value of correlation coefficient equates to
0.038, which means the strength of relationship between Service Availability and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness , is very weak It does not show a statistical significance at
the 95 % confidence level.
The result from the test confirms our hypothesis's statement Ho , which is null
hypothesis , which means there is no relationship Service Availability and Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness. Although the reliability test of index scale show the Cronbach's a value
of the three combination of question asking relating to the Service availability of work is
at .6033 which is considered to be reliable but it does not produce the support in the
alternate hypothesis.

From the survey , it is likely to draw the presumption that the service
availability alone sometime cannot attract the customer to buy the service. But, the
past performance in doing service in customer plant does. The substitions for service
maintenance in the market are so tensed as it can be considered to be the high
competitive market. Traditionally , the hub of success in the maintenance market is not
concerning in the time or when to do it but it focuses on to do it with professionalism
and highest reliability instead. According to the interview during the questionnaires
collecting period , customers are tending to prefer the service provider who donate the
whole of time to make the optimistic plan to them instead of helping them by crisis
management with the terrible costly price.
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Convenience in communication
The hypothesis is conjectured to test the relationship of Convenience of Communication
and Confidence of selecting the maintenance service provider ,bringing the higher total
plant efficiency and effectiveness. With this hypothesis, the bivariate test is applied to
test the association between two variables. The result is portrayed in table 5.14

Table 5.14: Nonparametric Correlation between Convenience of Communication and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness.
Correlations

Kendall's tau_b

CONFIDEN

COMM

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
N
1.000
.
177
.130*
.038
177

COMM
.130*
.038
177
1.000
.
177

'• Correlation is significant at the .05 level (2-tailed).

H84): The criteria of convenience of communication has no influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness .
H8a: The criteria of convenience of communication has influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
Or in statistical term , it is stated as:
H8 :
H8a:

=0
ti # 0, a = 0.05 , 95% level of significance

Significant level ( 2' — tailed test) The bivariate test shows the significant value of
0.038, which is less than 0.05, it means the null H 1 o is to be rejected and the
alternative H1 a is to be accepted.
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Correlation coefficient (t) from the test, the value of correlation coefficient equates to
0.130, which means there is a positive relationship between Convenience of
Communication and Confidence of selecting the maintenance service provider ,bringing the
higher total plant efficiency and effectiveness. However, the correlation coefficient
values shows a little bid weak association of those two variables ( it is less than
40%)
The result from the test confirms our hypothesis's statement H1 a which means
the Convenience of Communication is associated with Confidence of selecting the
maintenance service provider ,bringing the higher total plant efficiency and effectiveness.
. The sign "*" shows the correlation is significant at .05 level under 2-tailed test,
which means the result will, by chance, create 5% error. The correlation coefficient
value of 0.130, indicates that there is a mild positive relation between these two
variables. The result from the test means that the easier the communication , the higher
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness.

118

References of Work
The hypothesis is conjectured to test the relationship of Reference of Work and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness. With this hypothesis, the bivariate test is applied to test
the association between two variables. The result is portrayed in table 5.15

Table 5.15: : Nonparametric Correlation between Reference of Work and Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness.
Correlations

Kendall's tau_b

CONFIDEN

REFER

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
N
1.000
.
177
.022
.721
177

REFER
.022
.721
177
1.000
.
177

H94:1: The criteria of reference of work has no influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
H9a: The criteria of reference of work has influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
in statistical term , it is stated as:
H9 :

i = 0

H9a:

T # 0, a = 0.05 , 95% level of significance

Significant level ( 2 — tailed test ) The bivariate test shows the significant value of
0.721, which is more. than 0.05, it means the null H1 o is to be accept and the
alternative Hla is to be rejected.
Correlation coefficient (t) from the test, the value of correlation coefficient equates to
0.022, which means the strength of relationship between Reference of Work and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
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efficiency and effectiveness , is very weak It does not show a statistical significance at
the 95 % confidence level.
The result from the test confirms our hypothesis's statement H1 o , which is
null hypothesis , which means there is no relationship between Reference of Work and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness . Although the reliability test of index scale show the
Cronbach's a value of the three combination of question asking relating to the reference
of work at .634 which is considered to be reliable but it does not produce the support in
the alternate hypothesis.
From the survey , it is likely to draw the presumption that the reference of work
alone sometime cannot attract the customer to buy the service.

But, the past

performance in doing service in customer plant does. According to the interview during
the questionnaires collecting period , customer are tending to prefer the service provider
who use to do the service job successfully to the plant. Sometimes , we can name this as
the repeated job order , the customer is not taking the risk hiring the new team even
they have the perfect reference of work ,elsewhere.
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Industry Accepted Certification
The hypothesis is conjectured to test the relationship of between Industrial Accepted
Certification and Confidence of selecting the maintenance service provider ,bringing the
higher total plant efficiency and effectiveness. With this hypothesis, the bivariate test is
applied to test the association between two variables. The result is portrayed in table
5.16

Table 5.16: : Nonparametric Correlation between Industrial Accepted Certification and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness.

Correlations

Kendall's tau_b

CONFIDEN

CER

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
N
1.000
.
177
.014
.828
177

CER
.014
.828
177
1.000
.
177

H10(I): The criteria of heavy industry accepted certification has no influence on the
selection of maintenance service provider which is affecting to the future plant
efficiency and effectiveness.
H10a: The criteria of heavy industry accepted certification has influence on the selection
of maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
Or in statistical term , it is stated as:
H10 :

i = 0

H10a:

-r # 0, a = 0.05 , 95% level of significance

Significant level 2 — tailed test) The bivariate test shows the significant value of
0.828, which is more than 0.05, it means the null H1 o is to be accepted and the
alternative H1 a is to be rejected.
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Correlation coefficient (ti) from the test, the value of correlation coefficient equates to
0.014, which means the strength of relationship between Industrial Accepted Certification
and Confidence of selecting the maintenance service provider ,bringing the higher total
plant efficiency and effectiveness, is very weak

It does not show a statistical

significance at the 95 % confidence level.
The result from the test confirms our hypothesis's statement Ho , which is null
hypothesis , which means there is no relationship between Industrial Accepted
Certification and Confidence of selecting the maintenance service provider ,bringing the
higher total plant efficiency and effectiveness.

Although the reliability test of index

scale show the Cronbach's a value of the three combination of question asking relating
to the Industrial Accepted Certification at .6168 which is considered to be reliable but it
does not produce the support in the alternate hypothesis.

From the survey , it is likely to draw the presumption that Industrial Accepted
Certification cannot attract the customer to buy the service.

As the certification is the

benefit to do the work with international warranty , but it is not the direct impact to the
result of the maintenance.

The certificate is utilized to be the strategic tools but not the

strategic weapons in the service market as the law is not forcing any maintenance to have
the high advance certification not just like in U.S. or European. The compensation of the
certificate sometimes can be the experience of work and the better technically trouble
shooting.

But for some reasons , the certification can be applied in the high safety

hazardous area.
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Quality of staff
The hypothesis is conjectured to test the relationship Quality of Staff and Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness. With this hypothesis, the bivariate test is applied to test the association
between two variables. The result is portrayed in table 5.17
Table 5.17:: Nonparametric Correlation between Quality of Staff and Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness.
Correlations

Kendall's tau_b

CONFIDEN

STAFF

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
N
1.000
.
177
.154*
.016
177

STAFF
.154*
.016
177
1.000
.
177

'. Correlation is significant at the .05 level (2-tailed).

H114): The criteria of quality of people assigned to the project has no influence on the
selection of maintenance service provider which is affecting to the future plant
efficiency and effectiveness.
H1 la: The criteria of quality of people assigned to the project has influence on the
selection of maintenance service provider which is affecting to the future plant efficiency
and effectiveness.
Or in statistical term , it is stated as:
H11 :

ti = 0

H1 la:

i # 0, a = 0.05 , 95% level of significance

-•
Significant level (2 — tailed test) The bivariate test shows the significant value of
0.016, which is, less than 0.05, it means the null H1 o is to be rejected and the
alternative H1 a is to be accepted.
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Correlation coefficient (ti) from the test, the value of correlation coefficient equates to
0.154, which means there is a positive relationship Quality of Staff and Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness. However, the correlation coefficient values shows a little bid weak
association of those two variables (it is less than 40%)
The result from the test confirms our hypothesis's statement H1 a which means
Quality of Staff is associated Confidence of selecting the maintenance service provider
,bringing the higher total plant efficiency and effectiveness. The sign "*" shows the
correlation is significant at .05 level under 2-tailed test, which means the result will,
by chance, create 5% error. The correlation coefficient value of 0.154, indicates that
there is a mild positive relation between these two variables. The result from the test
means that the higher quality staff the company has ,the higher Confidence of selecting
the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness..

Experiences
The hypothesis is conjectured to test the relationship Service Experience and Confidence
of selecting the maintenance service provider ,bringing the higher total plant efficiency
and effectiveness. With this hypothesis, the bivariate test is applied to test the
association between two variables. The result is portrayed in table 5.18

Table 5.18: : Nonparametric Correlation between Service Experience and Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness.
Correlations
Kendall's tau_b

CONFIDEN

- EXPERIEN

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

**• Correlation is significant at the .01 level (2-tailed).

CONFIDE
EXPERIEN
N
.219*'
1.000
.001
.
177
177
1.000
.219**
.
.001
177
177
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H12(1): The criteria of work experience has no influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
H12a: The criteria of work experience has influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness.
.Or in statistical term , it is stated as:
H12 :

c

H12a:

-r # 0, a = 0.05 , 95% level of significance

=

0

Significant level ( 2 — tailed test) The bivariate test shows the significant value of
0.001, which is less than 0.05, it means the null H1 o is to be rejected and the
alternative H1 a is to be accepted.

Correlation coefficient (T ) from the test, the value of correlation coefficient equates to
0.219, which means there is a positive relationship Service Experience and Confidence
of selecting the maintenance service provider ,bringing the higher total plant efficiency
and effectiveness. However, the correlation coefficient values shows a little bid weak
association of those two variables ( it is less than 40%)
The result from the test confirms our hypothesis's statement H1 a which means
the Service Experience is associated Confidence of selecting the maintenance service
provider ,bringing the higher total plant efficiency and effectiveness. The sign "*"
shows the correlation is significant at .01 level under 2-tailed test, which means the
result will, by chance, create 1% error. The correlation coefficient value of 0.219,
indicates that there is a mild positive relation between these two variables. The result
from the test means that the higher experience it earns , the higher Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness..
Past Job Performance in Customer Plant
The hypothesis is conjectured to test the relationship Past Job Performance in the
customer plant and Confidence of selecting the maintenance service provider ,bringing the
higher total plant efficiency and effectiveness. With this hypothesis, the bivariate test is
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applied to test the association between two variables. The result is portrayed in table
5.19

Table 5.19: : Nonparametric Correlation between Past Job Performance in the customer
plant and Confidence of selecting the maintenance service provider ,bringing the higher
total plant efficiency and effectiveness.

Correlations

Kendall's tau_b

CONFIDEN

EXAMPLE

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
N
EXAMPLE
1.000
.123*
.
.044
177
177
.123*
1.000
.044
.
177
177

'. Correlation is significant at the .05 level (2-tailed).

H13(I): The criteria of past job performance has no influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
H13a: The criteria of past job performance has influence on the selection of maintenance
service provider which is affecting to the future plant efficiency and effectiveness
Or in statistical term , it is stated as:
H13 :

T =0

H13a:

t # 0, a = 0.05 , 95% level of significance

Significant level ( 2 — tailed test) The bivariate test shows the significant value of
0.044, which is less than 0.05, it means the null H1 o is to be rejected and the
alternative Hla is to' be accepted.

Correlation coefficient ('t) from the test, the value of correlation coefficient equates to
0.273, which means there is a positive relationship between Past Job Performance in
the customer plant and Confidence of selecting the maintenance service provider ,bringing
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the higher total plant efficiency and effectiveness. However, the correlation coefficient
values shows a little bid weak association of those two variables ( it is less than
40%)
The result from the test confirms our hypothesis's statement H1 a which means
Past Job Performance in the customer plant is associated with Confidence of selecting the
maintenance service provider ,bringing the higher total plant efficiency and effectiveness.
The sign "*" shows the correlation is significant at .05 level under 2-tailed test, which
means the result will, by chance, create 5% error. The correlation coefficient value of
0.123, indicates that there is a mild positive relation between these two variables.
The result from the test means that The better job performance the service provider earn
,the higher Confidence of selecting the maintenance service provider ,bringing the higher
total plant efficiency and effectiveness.

Service Provider's Current Clients
The hypothesis is conjectured to test the relationship Service Provider's Current
Clients and Confidence of selecting the maintenance service provider ,bringing the higher
total plant efficiency and effectiveness With this hypothesis, the bivariate test is
applied to test the association between two variables. The result is portrayed in table
5.20
Table 5.20: : Nonparametric Correlation between Service Provider's Current Clients and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness.
Correlations

Kendall's tau_b

CONFIDEN

CURRENT

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

'. Correlation iS significant at the .05 level (2-tailed).

CONFIDE
N.
1.000
.
177
.134*
.028
177

CURRENT
.134*
.028
177
1.000
.
177
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H14(1): The criteria of service provider's current clients has no influence on the selection
of maintenance service provide which is affecting to the future plant efficiency
and effectiveness.
H14a: The criteria of service provider's current clients has influence on the selection of
maintenance service provider which is affecting to the future plant efficiency and
effectiveness.
Or in statistical term , it is stated as:
H14:

ti = 0

1114a:

ti # 0, a = 0.05 , 95% level of significance

Significant level ( 2 — tailed test) The bivariate test shows the significant value of
0.028, which is less than 0.05, it means the null H1 o is to be rejected and the
alternative H1 a is to be accepted.

Correlation coefficient (c) from the test, the value of correlation coefficient equates to
0.134, which means there is a positive relationship Service Provider's Current Clients
and Confidence of selecting the maintenance service provider ,bringing the higher total
plant efficiency and effectiveness. However, the correlation coefficient values shows a
little bid weak association of those two variables ( it is less than 40%)
The result from the test confirms our hypothesis's statement H1 a which means
the Service Provider's Current Clients is associated with Confidence of selecting the
maintenance service provider ,bringing the higher total plant efficiency and effectiveness.
The sign "*" shows the correlation is significant at .05 level under 2-tailed test, which
means the result will, by chance, create 5% error. The correlation coefficient value of
0.124, indicates that there is a mild positive relation between these two variables.
The result from the test means that the larger number or famous service provider's
current client , the higher Confidence of selecting the maintenance service provider
,bringing the higher total plant efficiency and effectiveness.

Service Provider's National Prestige and Reputation
The hypothesis is conjectured to test the relationship of between Service Provider's
National Prestige and Reputation and Confidence of selecting the maintenance service
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provider ,bringing the higher total plant efficiency and effectiveness.. With this
hypothesis, the bivariate test is applied to test the association between two variables.
The result is portrayed in table 5.21

Table 5.21:: Nonparametric Correlation between Service Provider's National Prestige and
Reputation and Confidence of selecting the maintenance service provider ,bringing the
higher total plant efficiency and effectiveness.
Correlations

Kendall's tau b

CONFIDEN

REPUTE

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
REPUTE
N
.234*'
1.000
.
.000
177
177
1.000
.234**
.000
.
177
177

**• Correlation is significant at the .01 level (2-tailed).

H15(1): The criteria of service provider's national prestige and reputation has no influence
on the selection of maintenance service provider which is affecting to the future
plant efficiency and effectiveness.
H15a: The criteria of service provider's national prestige and reputation has influence on
the selection of maintenance service provider which is affecting to the future plant
efficiency and effectiveness.
H15 :

i =0

H15a:

i # 0, a = 0.05 , 95% level of significance

Significant level ( 2 — tailed test) The bivariate test shows the significant value of
0.000, which is less than 0.05, it means the null H1 o is to be rejected and the
alternative H1 a is•• to be accepted.
Correlation coefficient (r ) from the test, the value of correlation coefficient equates to
0.234, which means there is a positive relationship Service Provider's National
Prestige and Reputation and Confidence of selecting the maintenance service provider
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,bringing the higher total plant efficiency and effectiveness.. However, the correlation
coefficient values shows a little bid weak association of those two variables ( it is
less than 40%)
The result from the test confirms our hypothesis's statement H1 a which means
Service Provider's National Prestige and Reputation is associated with Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness. The sign "*" shows the correlation is significant at .01 level under 2tailed test, which means the result will, by chance, create 1% error. The correlation
coefficient value of 0.234, indicates that there is a mild positive relation between
these two variables. The result from the test means that the higher respect or reputation
arises higher Confidence of selecting the maintenance service provider ,bringing the higher
total plant efficiency and effectiveness.

Location of Service Station
The hypothesis is conjectured to test the relationship of Location of Service Station and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness. With this hypothesis, the bivariate test is applied to test
the association between two variables. The result is portrayed in table 5.22

Table 5.22: : Nonparametric Correlation between Location of Service Station and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness.

Correlations

Kendall's tau_b

CONFIDEN

LOCATE

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

**. Correlation is significant at the .01 level (2-tailed).

CONFIDE
LOCATE
N
.218*
1.000
.000
.
177
177
1.000
.218**
.
.000
177
177
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H14: The criteria of location of service station has no influence on the selection of
maintenance service provider, leading to the future plant efficiency and
effectiveness.
H16a: The criteria of location of service station has influence on the selection of
maintenance service provider, leading to the future plant efficiency and effectiveness.
H16 :

i =0

H16a:

i # 0, a = 0.05 , 95% level of significance

Significant level ( 2 — tailed test) The bivariate test shows the significant value of
0.000, which is less than 0.05, it means the null H1 o is to be rejected and the
alternative H1 a is to be accepted.

Correlation coefficient (t) from the test, the value of correlation coefficient equates to
0.218, which means there is a positive relationship Location of Service Station and
Confidence of selecting the maintenance service provider ,bringing the higher total plant
efficiency and effectiveness. However, the correlation coefficient values shows a little
bid weak association of those two variables 9 it is less than 40%)
The result from the test confirms our hypothesis's statement H1 a which means
Location of Service Station is associated with Confidence of selecting the maintenance
service provider ,bringing the higher total plant efficiency and effectiveness. The sign
"**" shows the correlation is significant at .01 level under 2-tailed test, which means
the result will, by chance, create 1% error. The correlation coefficient value of 0.218,
indicates that there is a mild positive relation between these two variables. The result
from the test means that the closer the service station is , the higher Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness.

Customer Production Comparing to Market Demand
The hypothesis is conjectured to test the relationship of Customer Production
Comparing to Market Demand and Confidence of selecting the maintenance service
provider ,bringing the higher total plant efficiency and effectiveness With this
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hypothesis, the bivariate test is applied to test the association between two variables.
The result is portrayed in table 5.6

Table 5.23: : Nonparametric Correlation between Customer Production Comparing to
Market Demand and Confidence of selecting the maintenance service provider ,bringing the
higher total plant efficiency and effectiveness.
Correlations

Kendall's tau_b

CONFIDEN

PRODUCT

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
N
PRODUCT
1.000
.125*
.
.049
177
177
.125*
1.000
.049
.
177
177

"• Correlation is significant at the .05 level (2-tailed).

H17.1): The criteria of current client production compares to the demand of the market
has no influence on the selection of maintenance service provider, leading to the
future plant efficiency and effectiveness.
H17a: The criteria of current client production compares to the demand of the market
has influence on the selection of maintenance service provider which is affecting to the
future plant efficiency and effectiveness.
Or in statistical term , it is stated as:
H17:

T = 0

H17a:

T # 0, a = 0.05 , 95% level of significance

Significant level ( 2 — tailed test) The bivariate test shows the significant value of
0.049, which is less than 0.05, it means the null H 1 o is to be rejected and the
alternative Hla is.. to" be accepted.

Correlation coefficient (t) from the test, the value of correlation coefficient equates to
0.125, which means there is a positive relationship between Customer Production
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Comparing to Market Demand and Confidence of selecting the maintenance service
provider ,bringing the higher total plant efficiency and effectiveness.
However, the correlation coefficient values shows a little bid weak association of
those two variables ( it is less than 40%)
The result from the test confirms our hypothesis's statement H1 a which means
Customer Production Comparing to Market Demand is associated with Confidence of
selecting the maintenance service provider ,bringing the higher total plant efficiency and
effectiveness.
The sign "*" shows the correlation is significant at .01 level under 2-tailed test,
which means the result will, by chance, create 1% error. The correlation coefficient
value of 0.273, indicates that there is a mild positive relation between these two
variables. The result from the test means that if an action also increase.

Understanding the Characteristics of Clients' Business
The hypothesis is conjectured to test the relationship of Service provider's
Understanding the Characteristics of Clients' Business and Confidence of selecting the
maintenance service provider ,bringing the higher total plant efficiency and effectiveness.
With this hypothesis, the bivariate test is applied to test the association between two
variables. The result is portrayed in table 5.24
Table 5.24: : Nonparametric Correlation between Service provider's Understanding the
Characteristics of Clients' Business and Confidence of selecting the maintenance service
provider ,bringing the higher total plant efficiency and effectiveness.
Correlations

Kendall's tau_b

CONFIDEN

CUSTOMER

Correlation Coefficient
Sig. (2-tailed)
N
Correlation Coefficient
Sig. (2-tailed)
N

CONFIDE
N
1.000
.
177
.045
.475
176

CUSTOM
ER
.045
.475
176
1.000
.
176
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H18(1): The criteria of service provider's understanding customer business and process has
no influence on the selection of maintenance service provider which is affecting to
the future plant efficiency and effectiveness.
H18a: The criteria of service provider's understanding customer business and process has
influence on the selection of maintenance service provider which is affecting to
the future plant efficiency and effectiveness.
Or in statistical term , it is stated as:
1118:

ti = 0

H18a:

ti # 0, a = 0.05 , 95% level of significance

Significant level ( 2 — tailed test) The bivariate test shows the significant value of
0.475, which is higher than 0.05, it means the null H 1 o is to be accepted.
Correlation coefficient (ti) from the test, the value of correlation coefficient
equates to 0.045, which means the strength of relationship between Service Availability
and Confidence of selecting the maintenance service provider ,bringing the higher total
plant efficiency and effectiveness , is very weak

It does not show a statistical

significance at the 95 % confidence level.
The result from the test confirms our hypothesis's statement Ho , which is null
hypothesis , which means there is no relationship Service provider's Understanding the
Characteristics of Clients' Business and Confidence of selecting the maintenance service
provider ,bringing the higher total plant efficiency and effectiveness. Although the
reliability test of index scale show the Cronbach's a value of the three combination of
question asking relating to the Service availability of work is at .7336 which is
considered to be reliable but it does not produce the support in the alternate hypothesis.
From the survey , it is likely to draw the presumption relationship Service
provider's Understanding the Characteristics of Clients' Business and process cannot attract
the customer to buy the service. This criteria sometimes would benefit to the service
provider to understand the whole picture of the machine failure. But it is not one of the
most important criteria- that directly impact to the success of maintenance. The
specialization of work and the quality staff were quoting by customer regarding to the
main key success,' factor to understanding his true problem at the machine not at the
production line.
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Chapter 6. Research Results
6.1 Conclusion Drawn Against the Research Problem

In pursuant to the early statement of problem of this research , we may query
" What factors are associated with selection of maintenance service provider ?". We
put the attempt in the petrochemical industry as the key target respondents by the aim
to identify 'their specific need in selection the maintenance service provider. From the
analysis part , it can be concluded that the factors that are associated with the
selection of maintenance service provider consist of:
1. Tangibles
❑ The equipment used in maintenance service activity,

2. Reliability
❑ Price or wages of the maintenance service,
❑ Meeting project deadlines criteria ,
❑ The completed agreement and specification between provider and client
on goals and objectives,

3. Responsiveness
❑ Quick Responsiveness in Service,
❑ Rapidity of Service,
❑ Convenience of communication,

4. Assurance
❑ Quality of. Staff / serviceman,
❑ Working Experience,
❑ Past ,jclx performance,
❑ Service provider's current client,
❑ Service Provider's National Prestige and Reputation,

5. Empathy
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❑ Location of service station and
❑ Client production comparing to market demand

With the correlation comparing of the cause and effect of the selection in
terms of the expectation or confidence to receive the overall plant Efficiency and
Effectiveness. Those maintenance vision of correlating are ;

❑ The confidence of higher productivity when selecting the good
maintenance service provider
❑ The confidence of overall cost reduction when selecting the good
maintenance service provider and
❑ The confidence of more safety and better environment when selecting
the good maintenance service provider

Each of the factors are considered to be equally important as the practical
selection of the maintenance service provider, those variables will be combined to get
the result of selection. The judgement will be synthesized as case by case due to the
external and internal constraint of the customer's expectation and past experience.
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6.2 Implications

Academic Contributions

The finding of this research confirm the existing theories , which are adopted
as a review of the literatures. Regarding to the service quality attributes , this research
142.

is mainly adopting the concept of Zeithaml et al (1990)

the attribute findings in

the research confirms their theory that the main attributes that impact to the service
quality and customer selection consist of 5 main criteria Tangibles , Reliability ,
Responsiveness , Assurance and Empathy. Zeithaml et al(1990) said that the dimension
of reliability would play the high role of the selection of the service provider as the
research found high correlation in the criteria of meeting deadlines. Of those Zitham
et a(1990) items can be derived into various factors that found in the details in the
research. The responsiveness attribute findings can also confirm Chase(1981)143 and
Apted&Mason(1985)144 theory about the customer contact approach which referring that
the ease of communication and the quick responsiveness will contribute the competitive
edge to the service providers. On the other hand , the result of the research is
confirming Schaff(1995)145 and Gronroos (1982)146 that the service quality is reviewing
in the complex layers of service evaluation of personal attention , dependentablity ,
promptness and employee competence. The finding of the past performance job in
this research is also confirming

Gronroos (1990)147 research that show two new

service quality attributes as recovery & trouble-shooting and the long term experience
with service. The service image of the service company has dominated in the mind

142
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Zeithaml, V. A., A. Parasuraman, L.L. Berry (1990), Delivering Quality Service, The Free Press, New York, NY.
Chase, R. (1981), "The Customer Contact Approach to Service: Theoretical Bases and Practical Extensions," Operations

Research, 21 (4):698-705.
144

Apte, U. M. and R. 0. (Mason -(1995), "Global Disadgregation of Information-Intensive Services," Management Science,

vol 41 (7), pp. 1250-1262:
145
146

Schaaf D. (1995), Keeping The Edge, First Plum Printing.
Gronroos, C. (1982), Strategic Management and Marketing in the Service Sector, Swedish School of Economics and

Business, Helsingfors, Sweden.
147

Gronroos C. (1990), Service Management and Marketing, Lexington Book, MA.
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of the customer ,especially who has done the business with them before can be the
priceless asset that boost the word of mouth referrals.

The factor of national prestige and reputation criteria also confirms the
literature of Lehtinen(1995)148 as the description that one of the most important
dimensions measurement in the service quality is the enterprise quality of which
consists of image ,reputation ,and trustworthiness of the service company.
Cravens and other (1990)149 found that among the important factors in the
industrial service selection , the criteria of meeting deadline , reference ,and national
prestige are the high rankings in the list. The research also confirms those factors. As
the meeting deadlines criteria is logically subjecting to the overall mean time between
repair of the customer's total plant performance indicator which definitely affects to
the opportunity loss of the company if costuming repairing time too long. The other
is regarding to the reputation which is emotionally affecting to the confidence of the
selector toward the risk and sensitive maintenance service job in the plant. The last
one is referring to the reference of the job , this research is not confirming the
attributes , however , the past experience performance criteria is the substitution of
this item criteria. As customers normally select the service company that has the
past time good performance in their factory at first , the review of the reference will
be the other as they will believe their internal information before external one. So ,
the past performance job criteria is presumption to be the substitution for reference
criteria.
The tangibles criteria which is mostly affecting to the selection of the
maintenance service provider is the equipment used in the service work. The
equipment implies to those items in the tangibles such as the tools , the cars, the
shop, and so on . The equipment is directly increasing the confidence of the quality
of maintenance which _ normally failed by human error or the old equipment. The

148

149

i

Leht nen U. and JR. Lehtinen, (1982), Service Quality: A Study of Quality Dimensions, Helsinki
Craven, D. W., Dielman, T.E. and Harrington, C.K., "Using Buyers' Perceptions of Service quality to Guide Strategy
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technological intent of the equipment is the other factors , hence the upgrading of
technology will accelerate the speed of job and the increase of quality and accuracy
of job done , as well.

The price of the service is the other delicate factor to be discussed.
According to the research and the literature review , Asseal(1992)15° said that the
price charged for the product or service , whenever the customer knows in detail of
the specification , is the indication of the service or product quality. In this case ,
the research also show the positive correlation of the confidence of receiving the
better service and the price of service. However , in reality with economic decline
the price need to be quote accordingly to be more competitive. This may exclude
some high technology oriented service or the monopolized jobs.

From the survey , it is likely to draw the presumption that the service
availability alone sometime cannot attract the customer to buy the service. But, the
past performance in doing service in customer plant does. The substitutes for service
maintenance in the market are so tensed as it can be considered to be the high
competitive market. Traditionally , the hub of success in the maintenance market is not
concerning in the time or when to do it but it focuses on to do it with professionalism
and highest reliability instead. According to the interview during the questionnaires
collecting period , customers are tending to prefer the service provider who donate the
whole of time to make the optimistic plan to them instead of helping them by crisis
management with the terrible costly price.
The certificate is utilized to be the strategic tools but not the strategic weapons in
the service market as the law is not forcing any maintenance to have the high advance
certification not just like in U.S. or European. The compensation of the certificate
sometimes can be the experience of job and the better technically trouble shooting.
But for some reasons , the certification can be applied in the high safety hazardous
area. From the survey , it is likely to draw the presumption relationship Service
provider's Understanding the Characteristics of Clients' Business and process cannot attract
the customer to buy the service. This criteria sometimes would benefit from the
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service provider to understand the whole picture of the machine failure. But it is not
one of the most important criteria that directly impact to the success of maintenance.
The specialization of work and the quality staff were quoting by customer regarding to
the main key success factor to understanding his true problem at the machine not at the
production line.

The most critical point of this research is not only defining the service
quality attributes but also confirming the correlation of the cause and effect of
choosing good maintenance service providers. The correlation confirms the
relationship of reasons and attribute choosing. The research confirm the relation of
the independent variables of the service attributes and the dependent confidence of
higher plant performance from that selection. With regards to the maintenance
philosophy by Cabanas (1994)151

,

Srisomsap (1990)152 and Albernathy (1981)153 are

confirmed by the research of what influenced by the good service provider. Those
reactions of the better service to the plants are cost reduction , productivity
increasing , higher safety and better environment , profitability improvement and
increasing in the number of jobs.

Enhancing service quality and improving service productivity are often two
sides of the same coin. A key challenge for any service business is to deliver
satisfactory outcomes to its customers in the cost — effective manner. If customers are
dissatisfied , they will not to pay very much for it even to buy it from the
competitors offer better quality.
The notion that customers are the best judges of the quality of a service
process and its subsequent outcome is relatively new and replaces other concepts of
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quality. When the customer is seen as the final arbiter of quality , then the
managers come to play a key role in defining expectations and in measuring
customer satisfaction . However , marketers and sales need to work closely with other
management function in service design and implementation.

Practitioner-Required Solution

We have examined how the nature of services and markets for services differ
from manufacturing operations. One of the most important characteristic of service
operation is the joint production whereby customers participate in create services.
This and other characteristics formed the basis for the service quality model we
introduced , and the methodology for analysis and measurement of service quality
factors that we exercised. The distinguishing feature of our model from those
purposed by others is the explicit distinction we make between service quality
attributes and the customer expectation by those influence service factor. We have
left many avenues for future research. Among of them is a careful examination of
the organization decision making process , the examination of the process of
expectation formation , the past experience influence with the customers and
competitors , quantification of tangibles factors and the location „ the price and
quality ratio with the respect of customer's expectation and so on.

Also, there is

much to be done to understand the working of service markets and competition
within them , considering that most of the field of economics in centered upon the
manufacturing paradigm.
As the result of analysis and measurement the service quality factors , several
generalizable observations concerning the service quality management were made ;
0 The service_ quality is almost intangible , there is the strong tendency to
manage, a service business by measuring and focussing on customer
satisfaction element. The satisfaction check should be done at least
monthly in order to give service responsibility and benchmarking.
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❑ At times , a service provider defines a variety of measures that on the
surface seem to indicate high overall quality of service. In practical , the
service provider should ideally use other measures that are more
intrinsically linked to the customer desires.
❑ In many cases , service organizations provide customers a service package
consisting of a core service along with several supplement services.
Managing excellence in delivering the core service is certainly critical for
long term survival but profitability is depending mostly by the success of
the additional job.
O The delivery of a core or supplement service often contains several layers
, executed in either serial or parallel path. The propose practice for
measurement and management of service quality should be applied to each
layers of process within the acknowledgement of customer satisfaction.
❑ When the provision of a service depends on high degree of customization ,
the diagnostic and process plan generation are critical. The communication
with the customer is vitally focussed.
❑ In the high contact service such as maintenance service , the process is
largely determining the customer's perception of service quality while in
low contact service the outcome is the prime determinant of the service
quality.
❑ The straight forward solution for getting the service job is none. But the
combination of mixed variable depending case by case should be focussed.
The customer satisfaction and communication need no holidays.
❑ The reliability and the service warranty need to be concerned for the long
run survival of the service providers.
O The close coordination and trouble shooting to the customer should be
projected to be the strategic implementation.
❑ The maintenance alliance between the service companies sometimes is the
crucial ',Ways in winning the job. The synergy of service and reputation
normally win the overall plant request.
Managerially , these finding are important because they help identify those attributes
for service that could become crucial as the risk involved in the purchase increases ,

142

price diminished and quality rose in importance as the risk of the service increased.
Altogether , these results suggest that in the service industry including in other nonservice purchase occasions , that are categorized by high risk , point of differentiation
strategy that focussed on quality , customization and perhaps friendliness would be
sensible than one focussing on price. Interestingly , ' this suggestion is in the
opposition to managerial wisdom , which indicates that price should be reduced for
risky business. Conversely , service that are not characterized by riskiness may not
well simply to compete on price.

Basic objective of all company is to survive is the business, the creating the
customers and keeping them last long is the process to do the business. The company
must know its customer satisfactions and the need of them. The researcher would like
to purpose the light on the strategic implementation for those service provider by
utilizing the findings in the research in the functional areas of the service provider :

Sales : the communication between salesperson and customer is the crucial
point of the strategy. The time spending with them in the plant along with the
observation of the customer production situation and the maintenance plan should be
focussed.

The quotation offers should be mainly discussed about the completed

agreement and specification along with the delivery period and warranty term. The
internal communication with the operation department should be fit in order to sustain
the promise to its customer in terms of the deadlines of the work. Hence, this will be
especially affected the customer satisfaction. The suggestions of better maintenance
concept need to be built up onto the sales person to let them explain and navigate
the customer to the better plant productivity. The price of service is the other risky
point for salesperson. The price is partly depending the appraisal of customer
organization behavior towards various possibilities. The price that is charged for the
service usually related to service quality plus the possibility of repeated job. The
previous researcher mentioned that the most important cue provided by price is the
service quality. When the customer does not have sufficient information or
specification about the service quality , the service price serve as the good proxy for
quality. This implies more information is made available regarding service
specification and quality , the role of price as an indicator of quality is reduced. In
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the industrial service market , quality is more important than price. Engel et al (1978)
154

mentioned that the use of price as an evaluation criteria varies by typical

business. Customers are not always looking for the lowest possible price or even the
best price and quality ratio. Kotler(1994)155 mentioned about the price elasticity of
demand that buyers are less price sensitive when there are few or no substitutes ( high
technological and technical oriented service). When customer is familiar with the
service provider reputation or has experience with the service , price decline as the
selection criteria.

Operation : there are various factor which are concerning in the operational
department. The key success factors is mainly coming from the operation process. As
if the operational is bad , there will be the breakdown in the customer plant factory
which means millions in money as the opportunity loss. Not only are the tangibles such
as equipment , shops needed to be focussed but also do the quality of workmen in
the service station , the speed of the repairing , the trouble-shooting of specific job ,
the customer visiting ,and so on. Hence , the operational manager has to deal with
multi levels of subordinates and customer and so the logistic and sales departments.
The hub of the success is to have the clear process of repairing job in the line
production along with the technical orientation to cope with the difficulties in
repairing. The quality control; and assurance need to be crucially concentrated. The
suggestion of repairing result need to be clear to the customer for the future
modification of their equipment. The internal planning with sales persons about the
project deadline and job specification is definitely the main starting step of success.
After finish job , the well fabricated maintenance report should be immediately sent
to the customer for the history data. The database tracking customer repairing shall
be set for the reference in the future.
Logistic & Procurement : the location is one of the key success factor of the
logistic department.. To get the full scale of the rapidity in pick up and delivery good
at the customer plaxit , the promptness of the transportation and the location of the shop
are the playing the high role.
154

The route schedule need to be verified the flexibility

Engel J.F., D. Black and D. Kollat (1978) , Consumer Behavior , Journal of Marketing ,93-100
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and rapidity in service. Besides that , the finding of proper spare part and material
for service should be done accordingly. The pitfall of the logistic and procurement
for bad planning sometimes lead the decrease in customer satisfaction because the
petrochemical industry will loose millions dollars if the production is late by one day.
Again , the internal cooperation between the operation department and logistic
department need to be emphasized.

Financial and Accounting : the most rigid department is needed to change to be
the more flexible department. The characteristics of the service business are
sometimes dealing with the urgent job with none of price confirming document from
the customer. However , the job has to start to maintain the customer satisfaction.
Sometimes, the customer hold the money in order to be sure that there equipment is
good after maintenance. Or sometimes , the customer denies to pay the money if the
repaired result is not good. The financial and accounting need to be re- designed its
activities to match with the business characteristic. The hub of success should
mainly come from the service quality. If the service quality is good the financial and
accounting department will work easily. Finally . it then comes to the same corner to
provide the service as good as they can.

Firm Infrastructure and Management : the main work of the management is to
define the business whether how they are going to be? Either the service company
with labor intensive or the technical I technological intensive need to formulate its own
strategy. In this research , we would like to suggest about the human resource
management , hence the strategy will be highly depending of the specific type of the
service business. The management has to define from head to toes of the service man
with the supporting him from technical aspect through interpersonal aspects to bring
him into the world class service man. The reputation of the company is the other factor
of the key success attributes. If the firm is the multi national company with reputation
already , it is goad. - but the management should formulate the strategy to keep it for
long lasting. If not , the contact agent , joint venture or alliance should be the other
strategy. The initial investment for the service improvement is to be focused , it should
be plan for short term , intermediate term and long term for the company mission and
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values. Along with that the budget for equipment and training can be classified in the
appropriate period of time.

The maintenance service markets currently is in the high competition. The way
to survive in the market is to re-define the company again on what to be and how to
be. Then , identify strategic implementations for all functional area in short term and
long term . Those of research findings may ,more or less, contribute to the management
the picture of maintenance service provider attributes in petrochemical industry in
Thailand.
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Chapter 8 .Appendices

Part 1 General Data
I. Sex [ ] male

[ ] female

2. Age (years)
[

20-25

[

26-30
]

31-35

[ ]

36-40

[ ]

41-45

[ ]

Upper 45

3. Position
[

Maintenance Manager

[ [

Maintenance Supervisor

[

]

Maintenance Engineer
Purchasing Manager

H

Purchasing Supervisor
Purchasing Staff

4.You have work in this company for(years)

5. Type of business ................................................

Part 2 Selection of Maintenance Service Suppliers
Instruction : Please read the sentences below and select only one alternative that
represent your opinion in Maintenance Service Provider Selection. The
alternatives are ranging from strongly agree to strongly disagree.
Note : Please be sure that all the information you answer will be treated
confidential strictly.
Items

strongly
agree

1. The site or workshop of service provider is
not necessary to locate in the same area with
your plant.
2. You normally make an initial list of service
providers by considering their location.
3. The service provider locating in the same
area with you would normally serve you better
than those who locate outside your area.
4. Rapidity in equipment transportation and
changing spare part are the major condition of
good service providers.
5. You will prefer service providers who have
24 hrs. services in equipment I spare part
delivery.
6. Service providers should provide contact
center

/

person

in

case

of emergency

maintenance.
7. 24 hrs. customer service is one of the most
importance

when

considering

a

service

provider.
8. You normally contact maintenance people
directly.
9. Quickly

in

responsiveness

proposal or maintenance

submitting

plan would

-

be

consider as the sliong point when selecting a
maintenance serviee company.

agree

Not sure

disagree I strongly
disagree

strongly

items

agree
10. You will consider how fast the maintenance
company respond to your problem.
I I. You normally select a service provider who
offers the lowest service fee.
12. You normally negotiate with your service
providers to get lower price after they submit a
proposal.
13.

Presently, you make the maintenance

contract with service providers more than 1
company.
14. You normally have many alternatives when
selecting maintenance service providers.
15. Level of production in your plants compare
to the market demand has an effect in selecting
service providers.
16. When your machine run at the maximum
capacity,

you

want

a

real

professional

maintenance company takes care your machine.
17. Your service providers normally complete
the jobs on time.
18.

You absolutely select only a service

provider who can complete their works within
the deadline.
19. You normally ask the accessible persons /
companies in the same industry with you for an 1
advice of a service provider.
20. Reference from companies in the same
industry with you is one of the most importance
in selecting service providers.
21. Reviewing background of each provider is
your normal work in selecting process.

agree

Not sure

disagree

strongly
disagree

strongly

items

agree
22. Service providers who serve large plants
was given credit for the maintenance works
rather than those who have never serve large
companies.
23. Certificate in maintenance works is not the
key factor in considering service providers.
24.

Maintenance

companies

with

ISO

certification will place as your initial list.
25.

You have to review qualification of

maintenance people of service providers.
26. You will ask service providers sending
professional team for your site.
27. You normally maintenance provider who
have direct experience in the same industry
with you.
28. Your service providers must respond to
your need and cover all of your objectives.
29. If a service provider cannot reach all of
your objectives, you will terminate the contract
and replace with another company.
30.Good service providers should understand
characteristics and nature of clients' business.
31. Service providers are not necessary to know
or understand clients' business. Being only a
professional maintenance company is enough
for you to consider it.
32. National prestige or reputation is not the
key factor in selecting service providers.
33.

You may select a new / no name

maintenance company if receiving good service
condition.

agree

Not sure

disagree

strongly
disagree

49. You believe that when you select the
maintenance service by your qualified criteria,
it will bring about the higher productivity in
your plant
50. You believe that when you select the
maintenance service by your qualified criteria,
it will bring about the higher safety and better
environment in your plant
51. You believe that when you select the
maintenance service by your qualified criteria,
it will bring about the overall cost reduction
to your plant

please receive definitely thanks to your kind answering the questionnaires.

Items

strongly
agree

34. It is frequently that service providers in
your list are new companies.
35. Service providers who have maintenance
experience in the same industry with you would
have more benefit for you.
36. More experience in maintenance field, more
acceptable.
37. If you are considering two service providers
who provide the same service condition, you
will select the one who has more experiences.
38. You will select service providers who have
never been any problem in service with you or
other clients.
39. You will review background of service
providers by asking other people / companies
before making a decision.
40. You may select a service provider who has
perform some problem in services if offering a
good service condition.
41. You will trust service providers who serve
only large plants / companies.
42. Current client is the key to consider the
standard level of maintenance services.
43 Service provider in your initial list should
serve large production units at least 1-2 plants.
44. Service providers who are serving plants /
companies in the same industry with you would
be benefit for you_
45. You will trust the service providers who use
the hi-tech equipment in maintenance services.
46.

You will review/

equipment

used

,

consider that the

is _ suitable with

plants'

equipment or not . '
47.Service providers have to maintain their
equipment as a-good condition all the times.
48. Service providers should have enough
equipment to serve their clients without any
problems.

agree

Not sure

disagree

strongly
disagree

Descriptive Statistics

Location of Factory 1
(Negative)
Location of Factory 2

N

Mean

Std.

Statistic

Statistic

Statistic

Skewness
Std. Error

Statistic

Kurtosis
Statistic
Std. Error

177

4.19

.93

-.902

.183

.039

.363

-_439
-.341
-1.564
-1.316

.183
.183
.183
.183

.598
.037
2.610
1.641

.363
.363
.363
.363

177
177
177

3.88

Location of Factory 3
Rapidity 1
Rapidity 2
Convenience of
Communication 1

177

4.53

.67
.74
.71
.65

177

4.59

.54

-.825

.183

-.454

.363

Convenience of
Communication 2

177

4.36

.68

-.807

.183

.358

.363

177

4.51

.53 i

-.396

.183

-1.131

.363

177
177
177

.60
.58
.98
.35
1.02
.76

-.053
-.202
-.017
-.116
.246
-.110

.183
.183
.183

-.273
-.649
-1.013

.183
.183
.183

-.750
-.924
-.722

.3E3
.363
.363
.363
.363
.363

1.21
.66
.68
.63
.71
.66
.52
.76
.84
.34
.49
.57

j

-.530
-.197
-.247
-.376
-.177

i

-.869
-.025
-.616
-.285
-.390

j
I

-.336
-.011

176

4.14
4.33
3.29
3.35
3.04
3.93
3.96
3.96
4.19
4.33
3.81
3.92
4.19
3.74
3.42
3.53
4.11
4.19
3.90
3.74
3.86
3.84

.61
.71
.69
.33

-1.084

.183
.183
.183
.183
.183
.183
.183
.183
.183
.183 I
.183
.183
.183
.183
.183
.183

177

2.57

1.48

.751

177
177 :
177
177
177
177
177

4.56
3.86
4.00
3.96
4.15
3.56
4.01

177

2.63

177
177 1
177 1
177
177
177
177
177
176

2.96
3.79
3.60
3.95
4.18
4.26 1
4.47
4.41 '

Convenience of
Communication 3
Quick Responsiveness 1
Quick Responsiveness 2
Price 1
Price 2
Price 3
Availability 1
Availability 2 ( Negative)
Customer Production 1
Customer Production 2
Meet Deadline 1
Meet Deadline 2
Reference 1
Reference 2
Reference 3
Certificate 1
Certificate 2
Quality of Staff 1
Quality of Staff 2
Quality of Staff 3
Complete Agreement 1
Complete Agreement 2
Client Business 1
Client Business
2(Negative)
Reputation 1
Reputation 2 (Negative)
Reputation 3 (Negative)
Experience 1
Experience 2
Example Work 1
Example Work 2
Example Work 3
(Negative)
Current Client 1
Current Client 2
Current Client 3
Current Client 4
Equipment 1
Equipment 2
Equipment 3
Equipment 4
Valid N (listwise)`

177
177
177
177
177
177
177
177
177
177
177 177
177
177
177
177
177
177

3.79
4.50

-

I

.51
.42
.54
.62 i
.67
.84 j
.56 i
1.13
.91
.63 j
.75 i
.60
.50
.53 i
.56
.58

-1.392
.002
-.826
-.659
-.155
1.793
1.451
.282
-.679
-.505
3.760 .

.363
.363
.3E3
.363
.36.3
.363
.3E3

1.334
-.254
020
1.445

.3E3
.363
.3E3
.363
.363
.3E3
.363
.363
.364

.183

-.897

.363

-.395
-.849
.000
-.538
-.641
-.365
-.381

.183
.183
.183
.183
.183
.183
.183

-1.534
1.519
.450
1.295
1.095
-.462
1.626

.363
.363
.363
.363
.363
.363
.363

.438

.183

-.494

.363

.486
-.371
-.561
-.300
.318
.147
-.452
-.345

.183
.183
.183
.183
.183
.183
.183
.183

-.617
.485
-.029
.778
.311
-.370
-.795
-.744 I

.3E3
.363
.363
.363
.36.3
.363
.363
.363

-.559
-.069
-.231

-.227

sex

Valid

Male
Female
Total

Frequency
147
30
177

Percent
83.1
16.9
100.0

Cumulativ
e Percent
83.1
100.0

Valid
Percent
83.1
16.9
100.0

Time of work (years)

Valid

1-5
6-10
11-15
Total

Percent
74.6
20.9
4.5
100.0

Frequency
132
37
8
177

Valid
Percent
74.6
20.9
4.5
100.0

Cumulativ
e Percent
74.6
95.5
100.0

Position

Valid

Manager Purchase
Super V. Purchase
Staff Purchase
Manager Engineer
Super V. Engineer
Staff Engineer
Total

Frequency
28
2
26
17
7
97
177

Percent
15.8
1.1
14.7
9.6
4.0
54.8
100.0

Valid
Percent
15.8
1.1
14.7
9.6
4.0
54.8
100.0

Cumulativ
e Percent
15.8
16.9
31.6
41.2
45.2
100.0

age

Valid

Frequency
20-25
37
26-30
63
31-35
41
36-40
16
41-45
15
upper 45 .
5
Total 177

Percent
20.9
35.6
23.2
9.0
8.5
2.8
- 100.0

Valid
Percent
20.9
35.6
23.2
9.0.
8.5
2.8
100.0

Cumulativ
e Percent
20.9
56.5
79.7
88.7
97.2
100.0

Equipment

Valid

Neutral
Agree
Strongly Agree
Total

Frequency
9
127
41
177

Percent
5.1
71.8
23.2
100.0

Cumulativ
e Percent
5.1
76.8
100.0

Valid
Percent
5.1
71.8
23.2
100.0

Equipment 2

Valid

Neutral
Agree
Strongly Agree
Total

Frequency
8
115
54
177

-

Percent
4.5

Valid
Percent
- 4.5

Cumulativ
e Percent
4.5

65.0
30.5
100.0

65.0
30.5
100.0

69.5
100.0

Valid
Percent
3.4
46.3
50.3
100,0

Cumulativ
e Percent
3.4
49.7
100.0

Valid
Percent
4.5
50.3
45.2
100.0

Cumulativ
e Percent
4'.5
54.8
100.0

Equipment 3

Valid

Neutral
Agree
Strongly Agree
Total

Frequency
6
82
89
177

Percent
3.4
46.3
50.3
100.0

Equipment 4

Valid

Frequency
Neutral
8
Agree
89
Strongly Agree
. 80
Total
177

Percent
4.5
50.3
45.2
100.0

Price 1

Valid

Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Total

Frequency
1
46
48
65
17
177

Percent
.6
26.0
27.1
36.7
9.6
100.0

Valid
Percent
.6
26.0
27.1
36.7
9.6
100.0

Cumulativ
e Percent
.6
26.6
53.7
90.4
100.0

Price 2

Valid

Frequency
Disagree
32
Neutral
62
Agree
72
Strongly Agree
11
Total
177

Percent
18.1
35.0
40.7
6.2
100.0

Valid
Percent
18.1
35.0
40.7
6.2
100.0

Cumulativ
e Percent
18.1
53.1
93.8
100.0

Price 3
.
Valid

Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Total

Frequency
4
62
48
49
14
177

Percent
2.3
35.0
27.1
27.7
7.9
100.0

Valid
Percent
2.3
35.0
27.1
27.7
7.9
100.0

Cumulativ
e Percent
2.3
37.3
64.4
92.1
100.0

Meet Deadline 1

Valid

Frequency
Neutral
15
Agree
89
Strongly Agree
73
Total
177

Percent
8.5
50.3
41.2
100.0

Valid
Percent
8.5
50.3
41.2
100.0

Cumulativ
e Percent
8.5
58.8
100.0

Meet Deadline 2

Valid

Disagree
Neutral
Agree
Strongly Agree
Total

Frequency
5
50
96
26
177

Percent
2.8
28.2
54.2
14.7
100.0

Valid
Percent
2.8
28.2
54.2
14.7
100.0

Cumulativ
e Percent
2.8
31.1
85.3
100.0

Complete Agreement 1

Valid

Disagree
Neutral
Agree
Strongly Agree
Total

Frequency
5

Percent
2.8

Valid
Percent
2.8

CumUlativ
e Percent
2.8

58

32.8

32.8

35.6

92
22
177

52.0
12.4
100.0

52.0
12.4
100.0

87.6
100.0

Valid
Percent
2.3
24.9
57.6
15.3
100.0

Cumulativ
e Percent
2.3
27.1
84.7
100.0

Valid
Percent
11.9
62.7
25.4
100.0

Cumulativ
e Percent
11.9
74.6
100.0

Complete Agreement 2

Valid

Disagree
Neutral
Agree
Strongly Agree
Total

Frequency
4
44
102
27
177

Percent
2.3
24.9
57.6
15.3
100.0

Quick Responsiveness 1

Valid

Neutral
Agree
•
Strongly Agree
Total

Frequency
21
111
45
177

Percent
11.9
62.7
25.4
100.0

Quick Responsiveness 2

Valid

Frequency
Neutral
10
Agree
98
Strongly Agree
69
Total
177

Valid
Percent
5.6
55.4
39.0
100.0

Cumulativ
e Percent
5.6
61.0
100.0

Valid
Percent , Percent
2.8
2.8
4.0
4.0
33.3
33.3
59.9
59.9
100.0
100.0

Cumulativ
e Percent
2.8
6.8
40.1
100.0

Percent
5.6 '
55.4
39.0
100.0

Rapidity 1

Valid

Disagree
Neutral
Agree
Strongly Agree
Total

Frequency
5
7
59
106
177

Rapidity 2

Valid

Frequency
Disagree
2
Neutral
9
Agree
59
Strongly Agree
107
Total
177

Valid
Percent
1.1
5.1
33.3
60.5
100.0

Cumulativ
e Percent
1.1
6.2
39.5
100.0

Valid
Percent i Percent
1.7
1.7
27.7
27.7
46.9
46.9
23.7
23.7
100.0
100.0

Cumulativ
e Percent
1.7
29.4
76.3
100.0

Percent
1.1
5.1
33.3
60_5
100.0

Availability 1

Valid

Frequency
Disagree
3
Nautral
49
Agree
83
Strongly Agree
42
Total
177

Availability 2 ( Negative)

Valid

Agree
Neutral
Disagree
Strongly Disagree
Total

Frequency
31
39
13
94
177

Valid
Percent
17.5
22.0
7.3
53.1
100.0

Percent
17.5
22.0
7.3
53.1
100.0

Cumulativ
e Percent
17.5
39.5
46.9
100.0

Convenience of Communication 1

Valid

Neutral
Agree
Strongly Agree
Total

Frequency
4

Percent
2.3

Valid
Percent
2.3

Cumulativ
e Percent
2.3

64
109
177

36.2
61.6
100.0

36.2
61.6
100.0

38.4
100.0

Valid
Percent
1.1
8.5
44.1
46.3
100.0

Cumulativ
e Percent
1.1
9.6
53.7
100.0

Convenience of Communication 2

Valid

Frequency
Disagree
2
Agree
15
Neutral
78
Strongly Agree
82
Total
177

Percent
1.1
8.5
44.1
46.3
100.0

Convenience of Communication 3

Valid

Frequency
Neutral
3
Agree
80
Strongly Agree
94
Total
177

Percent
1.7
45.2
53.1
100.0

Valid
Percent
1.7

Cumulativ
e Percent
1.7

45.2
53.1
100.0

46.9
100.0

•

Reference 1

Valid

Frequency
8
22
123
24
177

Disagree
Neutral
Agree
Strongly Agree
Total

Percent
4.5
12.4
69.5
13.6
100.0

Valid
Percent
4.5
12.4
69.5
13.6
100.0

Cumulativ
e Percent
4.5
16.9
86.4
100.0

Valid
Percent
.6
4.0
71.2
24.3
100.0

Cumulativ
e Percent
.6
4.5
75.7
100.0

Valid
Percent
7.9
21.5
59.3
11.3
100.0

Cumulativ
e Percent ,
7.9
29.4
88.7
100.0

Valid
Percent
16.4
31.1
46.3
6.2
100.0

Cumulativ
e Percent
16.4
47.5
93.8
100.0

Reference 2

Valid

Frequency
Disagree
1
Neutral
7
Agree
126
Strongly Agree
43
Total
177

Percent
.6
4.0
71.2
24.3
100.0

Reference 3

Valid

Disagree
Neutral
Agree
Strongly Agree Total

Frequency
14
38
105
20
177

Percent
7.9
21.5
59.3
11.3
100.0

Certificate
i

Valid.

Disagree
Neutral
Disagree
Strongly Agree
Total
.

Frequency
29
55
82
11
177

Percent
16.4
31.1
46.3
6.2
100.0

Certificate 2

Valid

Frequency
Disagree
25
Neutral
48
Agree
89
Strongly Agree
15
Total
177

Percent
14.1
27.1
50.3
8.5
100.0

Valid
Percent
14.1
27.1
50.3
8.5
100.0

Cumulativ
e Percent
14.1
41.2
91.5
100.0

Valid
Percent
1.1
4.0
78.0
16.9

Cumulativ
e Percent
1.1
5.1
83.1
100.0

Quality of Staff 1

Valid

Frequency
Disagree
2
Neutral
7
Agree
138
Strongly Agree
30
Total
177

Percent
1.1
4.0
78.0
16.9
100.0 I

100.0

Quality of Staff 2

Valid,

Frequency
Neutral
15
Agree
113
Strongly Agree
49
Total
177

Valid
Percent
Percent
8.5
8.5
63.8
63.8 i
27.7
27.7
100.0
100.0 ,

Cumulativ
e Percent
8.5
72.3
100.0

Quality of Staff 3

Valid

Disagree
Neutral
Agree
Strongly Agree
Total

Frequency
4
30
122
21
177

Valid
Percent i Percent
2.3
2.3
16.9
16.9
68.9
68.9
11.9
11.9
100.0
100.0

Cumulativ
e Percent
2.3
19.2
88.1
100.0

Experience 1

Valid

Disagree
Neutral
Agree
Strongly Agree
Total

Frequency
4
26
120
27
177

Percent
2.3
14.7
67.8
15.3
100.0

Valid
Percent
2.3
14.7
67.8
15.3
100.0

Cumulativ
e Percent
2.3
16.9
84.7
100.0

Experience 2

Valid

Disagree
Neutral
Agree
81turigly Agree
Total

Valid
Cumulativ
Percent _ e Percent
2.3
2.3
9.0
11.3
60.5
71.8

Frequency
4
16
107

Percent
2.3
9.0
60.5

50
177

28.2

28.2

100.0

100.0

100. 0

Example Work 1

Valid

Frequency
Disagree
23
Neutral
49
Agree
88
Strongly Agree
17
Total
177

Percent
13.0
27.7
49.7
9.6
100.0

Valid
Cumulativ
Percent . e Percent
13.0
13.0
40.7
27.7
90.4
49.7
100.0
9.6
100.0

Example Work 2

Valid

Disagree
Neutral
Agree
Strongly Agree
Total

Frequency
2.
21
127
27
177

Percent
1.1
11.9
71.8
15.3
100.0

Valid
Percent
1.1
11.9
71.8
15.3
100.0

Cumulativ
e Percent
1.1
13.0
84.7
100.0

Example Work 3 (Negative)

Valid

Strongly Agree
Agree
Neutral
Disagree
Strongly Disagree
Total

Frequency
27
63
49
25
13
177

Percent
15.3
35.6
27.7
14.1
7.3
100.0

Valid
Percent
15.3
35.6
27.7
14.1
7.3
100.0

Cumulativ
e Percent
15.3
50.8
78.5
92.7
100.0

Valid
Percent
.6
36.2
35.6
22.0
5.6
100.0

Cumulativ
e Percent
.6
36.7
72.3
94.4
100.0

Current Client 1

Valid

Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Total

Frequency
1
64
63
39
10
177

Percent
.6
36.2
35.6
22.0
5.6
100.0

Current Client 2

Valid

Disagree
Neutral
Agree
Strongly Agree
Total

Frequency
4
45
112
16
177

Percent
2.3
25.4
63.3
9.0
100.0

Valid
Percent
2.3
25.4
63.3
9.0
100.0

Cumulativ
e Percent
2.3
27.7
91.0
100.0

Valid
Percent
9.6
27.1
56.5
6.8
100.0

Cumulativ
e Percent
9.6
36.7
93.2
100.0

Current Client 3

Valid

Disagree
Neutral
Agree
.
Strongly Agree
Total, „

Frequency
17
48
100
12
177

Percent
9.6
27.1
56.5
6.8
100.0

1

Current Client 4

Valid

Frequency
Disagree
2
Neutral
30
Agree
119
Strongly Agree
26
Total
177

Percent
1.1
16.9
67.2
14.7
100.0

Valid
Percent
1.1
16.9
67.2
14.7
100.0

Cumulativ
e Percent
1.1
18.1
85.3
100.0

Valid
Percent
.6
42.4
57.1
100.0

Cumulativ
e Percent
.6
42.9
100.0

Reputation .1

Valid

Neutral
Agree
Strongly Agree
Total

Frequency
1
75
101
177

Percent
.6
42.4
57.1
100.0

Reputation 2 (Negative)

Valid

Neutral
Disagree
Strongly Disagree
Total

Frequency
30
142
5
177

Percent
16.9
80.2
18
100.0

Valid
Percent
16.9
80.2
2.8
100.0

Cumulativ
e Percent
16.9
97.2
100.0

Valid
Percent
14.7
70.6
14.7
100.0

Cumulativ
e Percent
14.7
85.3
100.0

Reputation 3 (Negative)

Valid

Neutral
Disagree
Strongly Disagree
Total

.
Frequency
26
125
26
177

Percent
14.7
70.6
14.7
100.0

Location of Factory 1 (Negative)

Valid

Frequency
1

Percent
.6

Valid
Percent
.6

Cumulativ
e Percent
.6

8

4.5

4.5

5.1

Neutral

32

18.1

18.1

23.2

Disagree

52

29.4

29.4

52.5
100.0

Strongly Agree
Agree

84

47.5

47.5

177

100.0

100.0

Strongly Disagree
Total

Location of Factory 2

Valid

Disagree
Neutral
Agree
Strongly Agree
Total

Frequency
5

Percent
2.8

36

20.3

20.3

Cumulativ
e Percent
2.8
23.2

111

62.7

62.7

85.9
100.0

Valid
Percent
2.8

25

14.1

14.1

177

100.0

100.0

Location of Factory 3

Valid

Frequency
8
46

Disagree
Neutral
Agree
Total

26.0
55.4

Valid
Percent
4.5

Cumulativ
e Percent
4.5

26.0

30.5
100.0

25

14.1

55.4
14.1

177

100.0

100.0

98

Strongly Agree

Percent
4.5

85.9

Customer Production 1

Valid

Frequency
2

Percent
1.1

Valid
Percent
1.1

Cumulativ
e Percent
1.1

36

20.3

20.3

21.5

Agree
Strongly Agree

106
33

59.9
18.6

100.0

Total - '

177

100.0

59.9
18.6
100.0

Disagree
Neutral

-

81.4

Customer Production 2

Valid

Frequency
Neutral
27
Agree
90
Strongly Agree
60
Total
177

Percent
15.3
50.8
33.9
100.0

Valid
Percent
15.3
50.8
33.9
100.0

Cumulativ
e Percent
15.3
66.1
100.0

Client Business 1

Valid

Missing
Total

Strongly Disagree
Disagree
Neutral
Agree
Strongly Agree
Total
System

Frequency
2
15
20
112
27
176
1
177

Percent
1.1
8.5
11.3
63.3
15.3
99.4
.6
100.0

Valid
Percent
1.1
8.5
11.4
63.6
15.3
100.0

Cumulativ
e Percent
1.1
9.7
21.0
84.7
100.0

Client Business 2(Negative)

Valid

Strongly Agree
Agree
Neutral
Strongly Disagree
Total

Frequency
44
72
19
42
177

Percent
24.9
40.7
10.7
23.7
100.0

Valid
Percent
24.9
40.7
10.7
23.7
100.0

Cumulativ
e Percent
24.9
65.5
76.3
100.0

Confidence of Higher Productivity

Valid

50%
75%
100%
Total

Frequency
60
97
20
177

Percent
33.9
54.8
11.3
100.0

Valid
Percent
33.9
54.8
11.3
100.0

Cumulativ
e Percent
33.9
88.7
100.0

Cofidence of Cost Reduction

Valid

50%
75%
100%
Total

Frequency
64
92
21
177

Percent
36.2
52.0
11.9
100.0

Valid
Percent
36.2
52.0
11.9
100.0

Cumulativ
e Percent
36.2
88.1
100.0

Confidence of Safety and Environment

Valid

50%
75%
100%
Total

Frequency
59
98
20
177

Percent
33.3
55.4
11.3
100.0

Valid
Percent
33.3
55.4
11.3
100.0

Cumulativ
e Percent
33.3
88.7
100.0
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