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TIVISTELMA :

Tutkielmassa tutkittiin kohdeyrityksen tuotetarjcgarservice-liiketoimintaymparistéssa
Analytic Hierarchy Process —menetelmdalla. Tavortgeeoli maaritella kokonais-

tarjoaman kolmen dimension keskeiset kriteeritptiaa niiden keskindinen tarkeys ja
muodostaa siten kasitys seka kohdeyrityksen teki@meétta yrityksen asiakkaiden
arvostamasta kokonaistarjoamasta. Lisdksi tavoidte®li tutkia kohdeyrityksen

kilpailijat kyseisella toimi- ja markkina-alueellaserrata naiden kokonaistarjoamaa
kohdeyrityksen vastaavaan ja l6ytdad kehittamisktht&ohdeyrityksen toiminnan

parantamiseksi.

Analytic Hierarchy Process —malli rakennettiin nié@dtyjen kriteerien pohjalta
joulukuussa 2009, jonka jalkeen kyselyjarjestelgkds yrityksen etta asiakkaiden
kohdalla suoritettiin tammikuun 2010 aikana. Kyselghettin maailmanlaajuisesti
ennaltavalituille kohdehenkil6ille, joiden toimeniaan kohdeyrityksen tarjoamat
tuotteet ja palvelut kuuluvat. Tulokset analysoitiExpert Choice —ohjelmistolla sen
hyvan solveltuvuuden ja helppokayttdisyyden vuoksi.

Tulokset voidaan jakaa kolmeen paaryhmaéan; yhtaélidtetarjoaman kolmen

paadimension kriteerien arvottamisen yhtenevaisyshukseen, toisaalta toimialan
kilpailija-analyysiin edellamainittujen kriteerieravulla ja kolmantena avointen
kysymysten tuoman lisdinformaation analysointin  jAHP-mallin antaman

viitekehyksen taydentdmiseen. Tutkimuksessa tulileesyhtenevéaisesti service-

dimension tarkeys kohdetyyppisessa liiketoiminnagsapuolten arvottaessa sen
selkeasti painavimmaksi osa-alueeksi. Alikritees@&iguitenkin havaittiin huomattavia
eroja tarjoamakriteerien arvottamisessa kohdeysépkja asiakkaiden valilla jokaisessa
dimensiossa. Toimialan kilpailijavertailussa samatinyds uutta tietoa asiakkaan
kokemasta kilpailuedusta eri tuotedimensioissa.idved kysymykset syvensivat saatua
kuvaa ja toivat esille muutamia spesifeja seikkmaa asiakkaat ovat panneet merkille
nykyisessa toiminnassa tai arvostaisivat saadesshalosten pohjalta maariteltiin

muutamia toiminnan kehittdmis- ja jatkotutkimusetutsia.

AVAINSANAT : Analytic Hierarchy Process, Palveluliiketoimifajotetarjoama
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ABSTRACT:

In this thesis the total offering package of theecaompany was surveyed with Analytic
Hierarchy Process method. The objective was tandefie essential criteria of the of-
fering package, evaluate their weights compareshtth other and formulate the under-
standing of the offering package the case compspyaviding but also what offering
criteria the customers are appreciating. In addlitiee goal was to study and define the
competitors of the case company in the market aoeepmpare their offering package
and to find areas of development in the offeringkpge of the case company.

Analytic Hierarchy Process model was constructesttdan defined criteria on Decem-
ber 2009 and the enquiry process within case coynpad its customers was executed
on January 2010. The enquiry was done globallyneydreselected people, in whose
area of business the products and services offeydtie case company are included.
The enquiry results were analyzed by using the exoad licence of the commercial

software Expert Choice. The software was seleaedditability reasons.

The results can be sorted on three main categdnisispn congruent study of the total

offering package criteria weighting, secondly omeetitors analysis with aforemen-

tioned criteria and thirdly on further additionaladysis with information gathered from

the open questions. In the thesis the importandbefervice dimension was discov-
ered since both parties judged it as the most itapbcriteria of the offering package.

On sub-criteria however, distinct differences weiscovered between the weighting of
the case company and customer criteria. Also inpasison between competitors dif-

ferences were detected and new information abowutthe customer is experiencing the
added value on each criterion was found. The opestipns added dept to the formu-
lated insight on the offering package and brougittsome specific matters the custom-
ers have perceived or would value to experiencmt@naction with the providers. As a

result some action and further development propesat sponsored.

KEYWORDS: Analytic Hierarchy Process, Service businessef@ffy package
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1 INTRODUCTION

Every company formulates its own way to operatdémarket. Some focus heavily on
technical aspects and pursue the technical leagestitus whereas other player might
use stellar maintenance operations as a competitige. Some companies even ride a
long way with excellent relations with customersos¥l of the companies formulate
their competitiveness on combination of these facsince quite naturally all of these
factors are present when interacting with the austs. In every business, the quality of
operations is a prerequisite for successful tradind when operating on service ori-
ented business, quality of operations is how custereee it and quality of service how
customer perceives the processed tasks. Servaldygs thus the deviation between
the expectation and experience of the executedcseand challenge to the service pro-
viders is to recognize the correct service elemants execute them effectively and
right-timed. However, effectiveness, functionaliggope of the operations and cost-
effectiveness are often opposing objectives, theeedach service provider must define
its own service concept, on which it is competimgnearkets. The challenge is to iden-
tify and to understand the strengths the provigessess and to build the competitive
edge based on this. Even though the benchmarkmgdas excellent information about
the best practises in the business, the total geckéiich the benchmarked company is
using may differ crucially from the case compangackage. The understanding that
different offering package strategies can perfosmvall and act accordingly is the key

to successful business.

The study is done together with the case compargreviive been working for several
years since year 2002. The idea to study the seoriented operations within particu-
lar automation division of the company originatedni the observation that since the
division in question was regrouped and redefinegmty and there were also changes
in organization structures and business modelspithéucts and services offered to the
customers also experienced some changes. Howheetiurrent offerings then meet the
demands of the customers and how well the diffeaeaas of offering dimensions are
perceived by these customers was ergo the mairoidéss thesis.



The purpose of this study is divided on two pédfisst objective is to map and grade the
criteria involved in total offering package of paular divisions in the case company
with the Analytic Hierarchy Process method whicloie of the most famous decision
making tools especially in cases where multiciteand multidimensional issues are
handled. The criteria are judged and weighted bgtthe case company and by the cus-
tomer representatives in order to seek out theerifit emphasis and to formulate the
insight on what factors customers’ value more ahatwactors may be overrated or —
emphasized.

Secondly the Analytic Hierarchy Process is usecevaluate the service providers

within market in question with the same criterianfolated in the first phase. The re-

sults are analyzed to find the differences in tfiermg structure of the case company
compared to it's competitors but also together Miitst phase information to seek the

understanding on what would be the optimal offenpagkage choice for customers.

The insight is also deepened by a set of open igusstwhere the respondents have
room to clarify their opinions and to give a forgonrespondents to point out issues that
are considered important concerning the mattecuestion. Should there be any major
findings the current model will be reviewed andommended improvement actions are
stated.



2 SERVICE

2.1 Definition of service

Service is often defined as to be non-ownershipvatgnt of a good and as an eco-
nomic activity that creates benefits to customassets. But as stated e.g. by Lawen-
dahl, services are highly heterogeneous and exlyedificult to define in general
terms. They are often intangible and perishabler difte procedure has finished e.g. ho-
tel accommodation can have some tangible, stoaidereusable parts e.g. engineering
design services, the service process duration agnfirom minutes e.g. verbal instruc-
tions over telephone to years when fundamentadiirueturizing company’s operations.
Most of all services tend to combine these partsaiten in uniqgue way whenever ser-
vice is processed. The wide variety of service @sges makes it difficult to generalize
service management as service procedure in oneciutgn be disastrous in other.
However some fundaments exist and service provisteosild ensure that these funda-
ments are present in their offered service prosesse

(Lewendahl 2005)

According to Schmenner, services fundaments ancctaistics are;

1. Intangibilitiness. Services themselves cannot bached” even though services
may be associated with physical elements suchrpkiae or legal brief. It is
the provided resolution e.g. transportation or legkvice, that is in question in
services.

2. Inabilitiness to inventory. The consumption of seevis often simultaneous
with its production. One cannot produce serviceoteehand for the peak-
consumption which lead to that management of sema@pacity is crucial to the
success.

3. Service production and consumption togethernessiices are often created
and delivered on the spot e.g. on barber or on-thedilx. However some delay
can be present e.g. technical advice can be fotetund consumed on differ-
ent time. The close bond between production andwoption requires an em-



phasis of the quality control of service during tperations not just at the end
of process.

4. Easiness of entry. Providing service will requiesd capital investment or pro-
prietary technology than manufacturing the objecguestion. The low entry
barriers leads that service operations are seagsiivompetitive actions and re-
actions and competition can shift quickly. Thusréhis a greater and constant
need to revise strategic scenarios and plan opaggiccordingly. However, the
technical issues, the knowhow of personnel, thellefzcustomization, the rela-
tionship with customer and reputation of the senpcovider can form signifi-
cant entry barriers especially in professional stdal services.

5. Outside influence. Services can be affected greajlye.g. technological ad-
vance, governmental regulations, customer poliares energy price and avail-
ability. These factors can change service offehedy they are offered and size
and structure of the service provider. E.g. theegelation and computerizing

has enabled variety of financial services. (Schmeei995)

2.1.1 Professional services

According to Silvestro et al. for management puesoservice organizations can be
classified into three types on the basis of the memof customers served per day. The
classification to professional, service ship andssnservices as show in figure 1, can
also made by other factors such as customizatimteps vs. product emphasis and
people vs. equipment emphasis. The common tretitese definitions is that more cus-

tomized and process or people oriented the seragieshe more professional they be-
come. The definition of numbers of customers sempedday is natural outcome of

these other factors. (Bryson et al. 2007)
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Contact time
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Figure 1 Three types of service, Silvestro et al1992)

As stated by Lgwendahl, professional services mglif to a large extends on the inter-
action between knowledgeable buyers and highly &edcservice providers who en-
gage in some form of joint problem solving activigince professional services are in-
puts in the value creation processes of other fithesy also have an indirect effect on
the quality and efficiency of these firms’ outpu&o primary characteristic of profes-
sional service could be stated to be altruistiwiserto clients thus in cases of conflict
of interest between profitable actions and besttsgwi to the customer, the latter should
be chosen. This is clearly difficult constrain mapose, but it is imperative for long-term
high quality reputation. One bad business operatitirsmoothen over time, but image
can be lost only once. According to Lewendahl, @ssfonal service has the following

characteristics;

1. It is highly knowledge intensive, delivered by pkowith higher education and
frequently closely linked to scientific knowledgewve&lopment within the rele-
vant area of expertise.

It involves a high degree of customization

3. It involves a high degree of discretionary effantdgersonal judgement by the
experts delivering the service.

4. It typically requires substantial interaction withe client firm representative

involved.



5. Itis delivered within the constraints of profesgbnorms of conduct, including
setting client needs higher than profits and respgcthe limits of professional
expertise. (Lawendahl 2005)

2.2 Drivers to move into services

The main driver for a company to expand its proegde services is naturally the race
of survival on the markets. It's customer who istdiing the winners of the competition
and the companies must adapt their business tespwnd this. Penttinen et al. has di-

vided the drivers into four categories as seeiguré 2.

Drivers of
manufacturing
firms' move towards
services

r

!

!

1

Coercive Pressures
Customer demands
(installed base)

Mimetic Pressures
» Benchmarking of
other companies

Normative Pressures
* Maintenance
seminars

Economic Pressures
Revenue generation
Higher margins

o Legal pressures e Imitation of e Gartner reports * Ensuring the MRO
marketing slogans business
= Protection against
market fluctuations |
=1}

Figure 2 Main drivers to move to service, Penttinerk. (2007)

Coercive pressureovers the formal and informal pressure comingnftbe parties in-

teracting with the company. Most visible are thetomer demands of more complete
solutions to be offered, but there are also mohkglesdactor such as customer’s revised
strategy, market changes etc. The legal pressareplay a major role in cases where
the regulations changes particular actions to bgemative. Elevator maintenance is a

stellar example for this.

Mimetic pressuregises from the success of other operators abdvieoal competitors.
This is accordant to M. Porter’s five force analpglyould there be blooming business
opportunities in certain service, the appeal to pet@ will rise.Normative pressure



rises from information exchange between professsosmad from the academic literature
which will set the professionalization into praetis

Economic pressures naturally the most distinct category since éhsuring the organi-
zations future, it must maintain its economic gtewthe revenue accumulation of
many manufacturing companies have changed so thaitenance, repair and opera-
tions business (MRO) will produce significant oeavmajor part of the revenue, since
the base product revenue has been reducing prottyinéhe service has been in past
years the easiest way to ensure higher marginsoaachieve economic growth.
(Penttinen 2007)

2.2.1 Becoming a partner

Another way of seeing the service as a competgnge is to increase the interaction
between the customer and vendor. By increasingul®mer’s competence the vendor
can achieve higher and more dependent status.rdhsitton to the deeper interaction
normally takes time and also experience increasdalthe fact that in order to succeed,

the vendor must have proper requisites to meet.

Value Partner

& -

Customer's
Business

Performance Partner

—

GJ |
O Customer's
=
@ Process
@
o :
£ Service Partner
[=] r,f"'—
e Customer's
@ i . .
= Cperabions Solutions Proyider
2 ¢
@ \\
Customer's .
Purchasing

~_— Machipe Supplier

Parts &
Machinery

+—— Focus of Customer Relation——

Figure 3 Service evolution, Tuominen (2004) & Maula. (2006)
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The transition from machine supplier to performaand value partner starts with add-
ing the service elements to the offering as seefigure 3 Machine supplier covers
business, where vendor is supplying machines angm®ent plus basic services such
as major spare parts after sales. By taking oweaiceoperations done by customer, the
vendor provides solutions to the customer. The idea/solutions can vary from main-
tenance of a machine or supplying all spare parigd-cycle management. When fo-
cusing deeper into customer’s operations, e.gntpkill or partial responsibility of the
maintenance process, vendor is a service provid@s concept also quite often in-

cludes anticipatory system based on remote comtgachnology.

To gain performance partner status, vendor andoestwill develop together the effi-
ciency, quality and productivity of the customepi®cess. In order to get this function
satisfactory to both parties, the business mustdse efficient and pre-evaluated. The
cornerstone to achieve this is wide and profoundetstanding of the processes and ac-

tivities of the customer.

The highest level of collaboration or even symlsiasi the value partnering. In this

stage, vendor can supply and perform actions tieaelevated to the competitive edge
of the customer. This business model does not r@gjyire extensive collaboration and

discussion on all operative and management levalsden vendor and customer, but
also with customer’s customer interface. The tamsong the partners must be solid and
partners should share the normally confidentiabrimiation between value partners to
ensure the fast and accurate information flow. fHs¢ information sharing enables the
agile reaction and adaptation to the market fluatna, which keeps the competitive

edge of the value partnership constellation at marm.

(VTT 2004 & Maula 2006)



2.3 Value expanders

Mittal et al. have formulated a value space stmectas shown in figure 4 where the
three core value spaces are price, performanc@ensdnalization. The value expanders
are the means and operations that will expand tleeiggs made to the customers by
adding the elements to the products and servicaseXample, airline companies can
provide to frequent flier a free upgrades, cust@aimeal options etc or freight carrier
provides customized seminars on handling the hamarthaterials. Whether given free,
at cost or even at profit, value expanders candam @s an effective differentiation
when distinguishing from the competitors. Compaay ase multiple expanders on sin-
gle occasion but some of the elements may posgessing targets such as increasing
customization and lowering the target cost sim@tarsly. However, according to Mit-
tal et al, there is a hierarchy among value spsmments and companies must follow
the hierarchy. Customers want and need the perfarenéirst. Should the product not
perform and do the task defined, the price of tteelpct is not good, no matter how low
and attractive it may be. The customers’ alwaygl tem spend the least amount of
money possible, but the amount is conditional, almolute. Thus the price is condi-
tional upon the product or service delivering tiherequisite performance. (Mittal et al.
2001)

Customer

Centeredness

Figure 4 Value Space, Mittal et al. (2001)
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When performance value is adequate, then the cestonti look for the price and per-
sonalization value. There is requirement of equim on these elements also. Com-
pany cannot smooth the inadequate performanceaaofupt or service or of the scale
pricing by adding excessive personalization. Treeoaling to Mittal et al. performance
is the foundation. Then price and personalizatam lee used, in this particular order, to
enhance and expand the offerings. E.g. the aickmepany must provide on-time flight
with acceptable price as a prerequisite beforeguisia personalization as a competitive
edge. In addition, the sub-types of value expankave the similar built-in requirement
sequence. On performance value space, companig¢dotioe the sequence of quality,
innovation and customization. There are multiplesoms. First, a company with supe-
rior quality is able to use the personalizatiomeats and differentiate itself. However,
some competitors will eventually catch up on qyadind the differentiation edge is lost.
So company must enhance the value-delivery by usiagnext expander, innovation
and so on. Secondly, an innovation produced invadoality system produces low
guality outcome which will be perceived by custosas the same negative offering.
The same pattern is present on customization. @t will prefer a good quality
product or service which is standardized over d@ornzed product with poor quality
and they will also prefer latest generation stadidad products over out-of-date cus-

tomized ones.

Mittal et al. also states that on price expandeeset is a natural progression from fair
price to value price where value price is lowerttWthe price sub expanders the target
costing should be built before lean operations. §taeement is that the products have to
be designed to be within costs targets, since &amproduction can later squeeze the
costs notably, the price space where the proddctampete is determined at the prod-
uct design stage. The similar pattern is presesat when building up service processes.
The lean operations come relevant and often imiperathen the company is offering

customization based on performance value. The paligation expanders are function-

ing on similar matter. Easy access is requiredsta @rerequisite to personalization to

be initiated in the first place. The access musfoliewed by rapid response. The easy
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access without an adequate, prompt response wiigenthe customer quite easily.
When access with sufficient response time is estadud, the business relation can be
handled and nurtured in totally different levelig haturally will take a longer period of
time due to the human behavioural issues.

(Mittal et al 2001)

2.4 The service offering

Service system

Service

Product

Figure 5 Levels of operation, Sipila (1995)

One of the main issues for companies is to deaidedafine the strategy and the means
to implement that strategy concerning the otheratpns involved with customer than
production of goods. As stated earlier, there amgous reasons and drivers why manu-
facturing firms have entered the service area dk #Wecording to Sipild, there are at
least four levels on which the company can opaateeen on figure 5. Sipila states that
each company must review its strategy and poteatiadach area. The review should
spring from the idea, that what the company is jgliag must be beneficial to customer
on each level. Should there be elements that aréunotioning as optimal, the whole
offering will be hindered. Sipilé is suggestingttimmost of the cases a company must
build the system gradually in order to have optimoutcome or have a significant re-
sources to perform well on each area. However,|&ipnphasises that keeping the
company as parts or product supplier can be assitd as widening the operations to
cover the whole service aspect. The focus and aénthen different and strategy must
be organized accordingly.

(Sipila 1995)
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It has been noticed that the service organizati@ve often difficulties to describe their
service product and define and adjust the straaeggrdingly. One of the challenges is
the intangible nature of service, but also theamst involvement on the service proc-
ess. Fitzsimmons et al. has defined a five-sidedce package, where the package is
bundle of goods and services with certain infororagprovided in particular environ-

ment. The five areas of the package are:

1. Support facility The physical resources from where the service®fiered. This can
vary from hospital or barber shop (the place whser@ice is occurring) to buss depot or
warehouse (from where the service is provided frofhg criteria of support facilities
include location, supporting equipment, facilitydat and also interior decoration or
architectural appropriateness. Naturally the imgroece of these criteria varies signifi-
cantly in different business. E.g. providing praiesal services for pulp mill, there’s
little or non-existent relevance to the architegtussues from where the service is pro-
vided from whereas beauty salon services cannptdneded from oily, damp and dark

warehouse premises.

2. Facilitating goods This area consists of the items consumed by tstomer and/or
provided by the service provider. In professioraiviees, the goods can bear a great
significance e.g. leasing the vehicle or providalgspare parts to the equipment in
question. Criteria consist of consistency, quardityl selection. The service mix be-
tween the criteria is often dependant on otheewgatas well. E.g. the quantity and se-
lection level can vary greatly according to whas b@en agreed on other areas of the

package.

3. Information The information flow between parties. One othandthe information
given to the customer during and after serviceoastibut also the prior information
provided by customer to enable efficient and custethservice. The criteria are accu-
racy, time-relativeness and usefulness. The usedaland accuracy are easy to per-
ceive, but can be sometimes quite hard to deliiee. time-relativeness is linked to the
service type and encounter type. In face-to-fate&raction e.g. asking instructions how
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to operate new television set, the time gap musadeninimal as possible whereas
when asking legal advice the acceptable time sparbe weeks or even months.

4. Explicit services The explicit service covers all benefits of tleevice that are ob-
servable by senses or measurements. These arbalsssential part of the service fea-
tures offered and of which the customer is willingpay directly. The example could be
the smooth operation with 10% less downtime of gapgint that has been maintained or
response time in case of emergency. The critegaeay. training and competence of
service personnel, comprehensiveness, consistagityy, reliability and availability of
the service.

5. Implicit services This area covers the psychological benefits tinatcustomer may
sense only vaguely. Examples can be the sensexofidus status of high level hair-
dresser or easiness of business making and infodymth certain service provider..
The most common and often the criteria to be aégustre service personnel attitude
towards service, atmosphere, status, sense ofbwell, privacy, security and conven-
ience. The challenge in implicit services is alsattthey may vary heavily depending
on service provider’'s personal interaction withtouser. They are very hard to measure
or grade and the service provider obtains only weghkals of the success. For example
the atmosphere of the service consists of numesolbidevels and it is virtually impos-
sible to direct them all. On service encounter, cmmgomer may enjoy informality with
greasy jokes while other may place value by prooegstrictly to business issues with
no deviation. When changing cultural area, the @apmplicit issues will expand and it
will be even harder to obtain the weak signals fittva encounter or they cab be even

misinterpreted.

One must bear in mind that even though the exenvices are the most “visible” part
of the service and the customer and often alsosémeice provider focus heavily on
these criteria, the service package should be ddveen each areas. Otherwise there is
a danger that the adjustments are only made incgxatea, which can lead to partial
optimization.

(Fitzsimmons et al. 2008)
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3 THE TOTAL OFFERING PACKAGE

Wallin et al. are taking another approach on tiseiesand are stating that there aren’t
such thing existing than pure (physical) good. Theggest that by widening the defini-
tion of offering to a group of activities expante definition so that it includes also the
possibility to utilize and deepen the relationshiptween parties. Especially b2b-
functions relationships are often viewed as a phthe benefit-wholeness of which the
buyer acquires after the business deal is agreld. dould mean from key account

manager activities of the vendor to company lewitjtasks.

Total
offering
package

Service dimension

Product dimension

Figure 6 Total Offering Package, Wallin J et al. (R01)

Wallin et al. have formed a concept of the offeqpragkage, where the three dimensions
of the package are physical product content, sesvand personal interaction or part-
nership as seen in figure 6. Physical product cdmackage consists of e.g. the core
product, the packaging, the quality and reliabibfythe parts combined to the physical
product and product range. Service content coneigsthe distribution of the content

package, technical support, product alterationsthed availability to customer, cus-

tomer training, on-line-services, problem solvimgrranties and other trust advancers,
reputation of the brand, handling of feedback ala¢hts, integrated data systems and
invoicing. Personal interaction content covers &gg-term relationships and partner-
ships, trust among involved personnel, reputatioth general development of the per-

sonnel resource within companies.
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According to Wallin operators within the same margkegments may posses a totally
different approach towards value adding operatishish will lead to different empha-
sis on offering dimensions. Wallin uses as an exartipe car manufacturers General
Motors and Toyota. Toyota aims to establish a lwrg: relationships and partnerships
with its suppliers and customers whereas Generabiddias concentrated more on in-
dividual business transactions and haven't seeg term partnerships giving additive
value. Therefore the dimensions of the total offgrpackage of these two companies
will differ fairly much from each others and thengpanies will also measure the suc-
cess differently. However, one must note that tiespeir discrepancy, different offer-
ing packages can prevail as well on the market.question is to understand and inter-
nalize, what is the company’s offering package @snil coherent with the customer’s
value base. (Wallin et. al. 2001)

3.1.1 Adding value

According to Wallin et al. adding value is a pra&;eshere offerings are produced in
mutually beneficial relationship between vendor #relcustomer. Another operator can
also be entered into this relationship, such asceumlfractors or customers’ customer.
Both parties of the relationship are functioningngyotically and this leads to the posi-
tive, value-adding activities for both parties. Toperators that are part of the co-
production process of the value addition, formsoagiog to Wallin et al. a value con-
stellation. Should this value constellation equilim be tottered to disadvantage of ei-
ther of the party, the wholeness of the offeringkaae will diminish starting with per-
sonal interaction and it keeps diminishing untié thext equilibrium level is reached.
This thus means that there can be several equitibfevels depending on the magni-
tude of the offering package. One company can Isygdekeep the service and interac-
tion content rather low in order to shield someg®l content or business issues from
spreading while other company increases these @sp@tng for e.g. establishing itself
on new markets and customers or binding the egistirstomer tighter to relationship

with oneself. Due to this nature, the value cotaiehs are constantly changing and
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reshaping themselves and it requires the partieshiad to be continuously evaluating
the process not only for themselves but also feratiner constellation parties also.
(Wallin et. al. 2001)

3.2 Service strategies

The idea and vision of how to compete in the masket add value to the customer by
service operations will be crucial in strategy farga Fitzsimmons et al. are defined in
the figure 7 a framework of the issues needed tsdtted when forming the service
strategy. Main issues are categorized in four naa@as, them being service delivery
system, operating system, service concept and maégnents. The questions within
the category define and evaluate the success dfeleeted methods and the questions

between each category evaluate the success topraodsategory.

Target Market
Segments

Service Concept

Service Delivery System Operating Strategy

What &re important

Teatures of the service

dediviery systom
including
The role of peaple?
Technology?
Equipment?
Layoul?
Procedures?

What capacity does it

Al pe:

To what exten

Help ensure rquality

stanclarcis?
iate the

What are imporiani
elements of the

Organization’
Human resouices?
Control?

On which will the most

Where will Investments
be made?

How will guality and
ctst be controlled?

perceive the service ind com.
Measures concept? petitors
Incentives?

Rewards?

Figure 7 service profit chain, Fitzsimmons et al.{997)

Whal are commior
characteristics of
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Demogr
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gments?
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What nesds does each

have?

How well are these

neods bes
Inwhat

By whom?

The service providers will generally, unless opgatabn very specific business area re-
quiring high level expertise, face quite difficlltisiness environment. Fitzsimmons et
al. have stated at least six factors that hardercéimpetition on service operations. 1.
Relatively low overall entry barrierdMost of the service innovations cannot be pat-
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ented, so the innovations are easily spread amadgimplemented by competitors.
Also service business is not capital but labouensive, so low cost copycats can pre-
vail by adapting the existing innovations. Minimal opportunities for economies of
scale.As discussed in chapter 2.1, the service is pratlacel consumed on most cases
simultaneously, there is not large scale possybittproduce and store service on low
demand time. 3Erratic sales fluctuationsService demands vary heavily seasonally,
weekly or even daily and in some industry areas sscin pulp and paper, most of the
customers may demand the service at the same tgn@esummer shutdown periods.
4. Product substitutionsNew product innovations can substitute the otfeservices
completely such as sample taking and analyzingesacg® companies should anticipate
also the impact of technical innovations to thaisibess. 5Exit barriers Especially
marginal service firms may continue their operatioespite nonexistent profits. These
firms often employ family members or relatives d@hdir short term goal is to ensure
the continuation of the service rather than maximgishe profits which allows them to
use the price as a tool against profit-motivateafgssional service companies. For the
new companies in the market thecéstomer loyaltycan be tough to overcome since
established companies have created a loyal custbaser by personalizing the service
or have built a partnership system with the custome

(Fitzsimmons et al. 2008 & Blumberg 1991)

3.2.1 The service strategy choice

As stated by Michael Porter, there are three mampeting strategies to choose from;
overall cost leadership, differentiation and focdach strategy has different approach,
strengths, threats and requirements in their imeteation and it is crucial that man-

agement has defined the strategic vision cleartiyaill stick to the game plan or oth-

erwise the lost focus will lead to unoptimized ame and market loss. However,

Fitzsimmons et al. state that no matter what ggyaie chosen, the main focus must be
on customers’ needs and satisfying that need witcted tools.

(Dos et al 2008 & Fitzsimmons et al. 2008)
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3.2.1.1 Overall cost leadership

According to Fitzsimmons et al. the strategy ofrallecost leadership requires efficient
scale facilities and resources, tight cost & ovatheontrol and also often innovative
technology involvement. Low-cost structure acts akefence against competition since
it defines the lower margin of the cost level ardsl efficient competitor will suffer

sooner from cost competitive pressure. Successfmicbst strategy usually requires
high capital investment in high performance equiptnaggressive pricing and often
start-up losses to build proper market share, bst leadership strategy can revolution-
ize the whole industry sector such as McDonaldd Baderal Express. According to
Fitzsimmons et al. service companies can achiewectist leadership position by using

following approaches.

Seeking out low-cost customers

Some customers cost less to serve than othershagdcan be targeted by the
service provider. The means to implement this etpais to cut down the chan-
nels, the time frame, the variety and the level tlogvservice is provided.

Standardizing a custom service

Service can also be made more efficient by routigiat. By routine task the
personnel expertise of the service company canebers lower level which
brings savings both in education expenses and lawage level. The challenge
is to keep the standardization on correct leveb figh standardization dimin-
ishes the amount of potential customers to nichergds too low level keeps the
cost level too high to gain the advantage.

Reducing the personal element in service delivery

While service business tends to be rather labdensgive business, having some
of the tasks transferred to the work of machinesiwsre or even to the cus-
tomer, can result as significant reduce in cositcstire. This is a high-risk strat-
egy and in order to be successful, the substittdegolure must be convenient

and widely accepted by target customers. The exawipsuch success is a re-
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placing live teller of the bank by ATM. The mairas®n for acceptance in this
was that the money withdrawal process is now abviglgreater period of time

thus the availability increased substantially.

Reducing network costs

Unusual start-up costs are encountered by semvios that require a network to
connect their service personnel and the customamally, even the company
would have the sales network established isn'ticgafit for service purposes
since service encounter are usually more rapidraqdires faster solving time
than sales process. Moreover, when new customacqgsired, the company
must create new network or extend the existingnsuee the adequate service
level which can be costly if the distances are hfgha possible solution to re-
duce network costs, Fitzsimmons uses an exampléedéral Express which
founded a hub-and-spoke network where specifictimeas selected to be the
hub with high capacity and high level operatorshwsufficient resources. the
hub then acts as center of the network from whkeesufficient service re-

sources are distributed to the locations of theadain

Shifting service operations offline

Many of the services such as haircut or passengesportation are dealt
“online” since they can only be performed with mese of customer. However,
great deal of services has elements where custprasence is not required for
whole process time. Then service can be decoupldthve some of the ele-
ments performed offline, such as arrangements,egeicg the data of the ser-
vice task and so on. For example, machine repag@mngice can have front end
operations where the interaction with customer egltdand back operations
where the machines are maintained centralizedommescases some of the op-
erations are done beforehand in back operatiormsdar to serve the potential
customer more efficiently. Performing servicesioélcan represent significant
cost savings due to the economies of scale fronsadmations, lower-cost fa-

cilities and often due to the absence of customéhe system. It's notable that

decoupled service operations runs much like a fac{bitzsimmons et al. 2008)
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3.2.1.2 Differentiation

According to Fitzsimmons the root of the differatibn strategy is creating a service
that is perceived as being unique by the targeteed. Approaches to differentiation
may vary from technology and features to custoreeriee and brand image. Differen-
tiation strategy does not ignore cost as a drivar the primary force lies in the creation
of customer loyalty. The loyalty is achieved by admentioned methods at the cost
level the customer in question is willing to pagr Fhe service companies Fitzsimmons

states the utilization of following strategies &biferentiation.

Making the intangible tangible

As their nature, services often are intangible dodnot give customer any

physical reminder of the service in question. Rtevican enhance the service
encounter by adding tangible elements such as qgdlyseminder e.g. embed-

ding signboard with company logo to the subjedhefservice or adding regular
inspections and recommendations to managers foeptiag potential problems

beforehand.

Customizing the standard product
Most of the services are customized on some ldudl,a company who also
makes its standard products to have at least eohitustomization, may differ-

entiate itself sufficient enough from its competto

Reducing perceived risk

Lack of information about the service task in gimstan create a sense of lone
risk-taking for the customer. Should the custonaekIthe knowledge or self-
confidence about services, the urge to choose rivdder who takes the extra
effort to explain and mitigate the risk involvedeas. Customers often state that
the peace of mind and confidence with trusted pardine being worth of the ex-

tra expense and the savings are received indirotly smoother operations.
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Giving attention to personnel training

Investment in personnel training and developmenthvienhances the service
quality is clear competitive edge that is diffictdtreplicate directly. In order to
achieve the same expertise level means similamimigieffort or acquiring the
same personnel and both options will take time @sdurces. Companies that

lead their industries are known for their trainprggram quality.

Controlling the service quality

Delivering a consistent level of service qualitynatltiple locations in labour-
intensive business will pose a significant challengompanies can mitigate the
risk of fluctuation in quality in many ways such personnel training, explicit
procedures, technology involvement, limiting these and direct on-going su-
pervision. The challenge is to understand the tuflom customer’s point of
view since the quality of service is how the customperceives it to be and how
big is the gap between customer expectations aperiexces.

(Fitzsimmons et al. 2008)

3.2.1.3 Focus

According to Fitzsimmons et al. the focus strategio service a particular target mar-
ket sections very well. It requires addressinggpecific needs of the target customers.
This strategy rests on idea that the company care st narrow target market more
efficiently and effectively than broad market seeviproviders thus the company gain
competitive edge by meeting the specific needs leitrer costs through specialization.
Therefore the focus strategy can be seen as aitafomh of differentiation and overall
cost leadership to a particular market segment. chadlenge implementing this strat-
egy is the need and amount of suitable customedtsnaselected market. The threat is
that the service provider has too few suitable arasts in order to implement focus
strategy profitable or the amount of customer riges high and the provided service
cannot anymore be specialized.

(Fitzsimmons et al. 2008)
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3.3 Challenges in providing service

As stated, services are largely intangible and ldgeel in interaction with customer.
This leads to certain characteristic challengestFservice quality is difficult to guar-
antee due to the fact that required service cabeqire-tested. Second, service opera-
tions management is highly complex procedure ascgecannot be stored and occurs
in real-time during the service process. Thirdewofthe information asymmetry or
knowledge gap between service provider and custeneates for the customer a chal-

lenge to understand the issues in question coyrant with right extend.

Schmenner has illustrated the challenge faced ftereint types of service by creating a
matrix dividing the areas by degrees of labourradgon and customization as can be
seen in figure 8. For high labour intensified aodtomized professional service firms
the main challenges are keeping the highly eduga¢esonnel performing the desired
guality, scheduled and scoped service but simubiasig keeping the cost increases at
acceptable level while maintaining employee satisfa.

(Fitzsimmons et al. 2008)

Challenges for managers
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to promaote ofl-peaks

= Scheduling service delivery
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low customization ) I I high customization ):
: Service factory Service shop i
¢ Marketing ; i * Fighting cost increascs
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Figure 8 Challenges for service managers, SchmennBr (1995).
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According to Sipila one of the paradoxes in senpeeviding is that customer wants
customized and ample services, but is willing tg paly standardized, stripped mass
level service price. This is especially experieneatthin companies that are providing
both comprehensive service systems and specifisceetasks, because these compa-
nies are often competing against companies thateacors but also copy-cats, whose
service package is only nominal at best. And aedtearlier, customer quite often fo-
cuses only to the explicit part of the service @ayek which will easily lead to the dis-

tortion or even exclusion of some vital servicekzaye area when making the decision.

Sipila is suggesting that in order to prevent tb@npany must observe its competitors;
should competitor offer limited service emphasizsigpngly the price, the company
have to formulate similar limited service offeri@ne can then evidence that the ques-
tion is not the price difference but the stratedfecence. Thus company is able to offer
wider service and can include certain elementschvizompetitor will not or cannot
produce in their service package. According tdl&ifpt must also be noticed, that sell-
ing comprehensive service systems or wide seral#isns cannot be considered to be
more valuable or excellent than selling the limitgdoarticular service; they are differ-
ent strategies where customer makes the decisiachwhill prevail. The service pro-
viders task is to set the knowledge level of custiohigh enough for him to make the
optimal decision for his needs.

(Sipila 1995)

3.4 Bottlenecks in service

Bottlenecks can be stated to be temporary block&éolascrease the output of the
particular process. According to Schmenner thetgld react well at the peak period is
outcome of the ability to keep things simple. Thhbe small operation focused on
particular task often does better on peak times tim@re complicated, larger-scale
operations. The main idea is to control the flowtlo# goods and information in the
service process and the flows are enriched by kgegpiem small and understandable.
Schmenner is stating this process to be triageravbertain demands are handled in

particular way which will differ from the other demd types. This kind of arrangement
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can be seen e.g. in emergency rooms or in serait@umbers where the service need
is defined with preliminary questions and/or evélha Thus segmenting the service
process may ease the process handling and hdip attle for bottlenecks.
(Schmenner 1995)

Schmenner is dividing the bottleneck factors in twain categories, to episodic and
chronic bottlenecks where former requires often ediate and straightforward actions
but the latter planning or design changes. Theodpmisbottlenecks can be divided into
three sub-categories of equipment breakdowns, rabt@nd labour shortages where
chronic bottleneck falls into two, material and gges problems.

3.4.1 Episodic bottlenecks

Equipment breakdowns may cause the biggest shamt-tottleneck if the broken

machine happens to be vital part of the serviceignog process. Should e.g. the main
crane of the mill broke down in the time of thevése, the opportunity to perform may
be hindered to the level of unachieveness. Howemany of the machine breakdowns
can be mitigated or even prevented with up-frominplng and necessary preventive
actions. The preventive maintenance is often négeactivity. On peak periods the
temptation to choose business over maintenance pfevails and on the down periods
the aim to squeeze everything out from the existiraghines is strong. However as
Schmenner states, the breakdown time and cost @éxdke planned maintenance and
prevents also the quality issues surrounding tleaKkatown events, thus the task of
planning maintenance and as good prevention ofkbdoeens as possible is being

recognized as the most cost-effective policy tagate the breakdown bottleneck.

Material and labour shortages posses a differemnt &f bottlenecks and requires diverse
prevention model. As being the most common bottdkneategory, the material
bottlenecks are often a result of machine or infdrom breakdown earlier in the
logistic chain. Some service operations can utiméstitutive items such as for the
barber using knife instead of scissors but esggaal professional services with high
customization level there is no possibility to @s® other material than the particular,
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required one. In order to prevent material shogadlee founding of safety stocks,
prolonged ordering safety times and verified infatimn exchange can be implemented.
Labour shortages occur from unexpected absencesltaneous customer requirements
and personnel movement out from the company. Schemeobserves, that this
bottleneck is more present on the companies whajerrmmount of workers are part-
time or temporarily employed but the feature isspre in all companies. To minimize
the risk, careful planning of the work load withff@ent reserve capacity, the
functional human resource organization and viviebperation with stand-in providers
should be implemented.

(Schmenner 1995)

3.4.2 Chronic bottlenecks

Material problems can be divided to two main catesgo First, when company is
constantly facing wrong kind of materials or theseontinuous shortage of materials,
the focus point of correction will not be necessarnythe vendor’s side. Most of the
cases, as Schmenner states, are present due lateher incorrect purchase orders,
incorrect or vague specifications, poor forecasthghe demand, deficient inventory
control and booking etc. Secondly, if there is ¢anschange in the material mix, there
is no time for the logistic chain to settle foriency and the bullwhip effect will easily
take place. This is more present on the servicesatipns where the actual demand is

seen when operations begins such as in seasoadsktvices like sun lounger rental.

The process problems may occur from several isstikere may be insufficient
capacity to begin with. The planning of sufficierapacity can be very tricky since the
peak level demands may multiply the normal capawgigd, but the duration of the peak
level can be short and is hard to pinpoint. Theacdp planning should include
sufficient unused capacity for unexpected occumendQuality problems in the service
offering chain may present themselves episodicoasekample in time of machine
breakdown, but if the fundamental cause of the lprabis not fixed, the problem
becomes chronic. In service business the poor tagay become one of the main
bottleneck issues. As Schmenner states the lemligbgnce between people interacting,
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bad queuing arrangements and scattered informanagy, especially in crowded

conditions, have a terrible effect on productiviti/the operations. Some bottlenecks
may also be result from inflexible processes. las#h situations the bottleneck is
designed into the process or is exposed by changég pattern of the demand. Good
example can be the large general-purpose equiporeabmputer program which is

designed to do series of tasks. When it is funtcig@as planned, everything is all right,
but in cases where additional operations are requir the functions available do not
match the need of the process, the operations taeyt® run unoptimized.

(Schmenner 1995)
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4 AUTOMATION

Since automation is mere framework and backgroawel lon this study, it will only be
described briefly with main definitions, terms aapplications. Automation is wide
generic term, which means automated parts and coemp® of a control system, used
technology and engineering of that system. Autommatian thus be seen as area of
technique. Besides immediate control of a particptacess automation often features a
higher level function such as process optimizadad production control. However in
common business language the automation is seanpast of control system of the
process facility in which the automation structigelefined. The structure consists of
computing algorithms for operating sequences anuhing level checks of the control
circuits, of databases where gathered processatataoding library are stored and of
interface which cover all the manners that are essedmmunicate with the automation
system. There can be also other features suchtamated links to the laboratory or

maintenance databases or operating system or tertiee control features.

The basic terms in automation include principlesaitrol, scale of automation, rate of
automation, level of automation and automation arry. Principles of control
describe regardless of level of automation theeat of which the process feature is
controlled. It includes initial data, principles @écision making and actions directed to
the process such as process measurement analyscesp rules, algorithms and
adjustable process parametémsvel of automatioalescribes how much of the guidance
and adjustment parameters are included on the Ugyarcontrol system thus the scale
of adjustable parts in the proceRate of automatiomlefines the distribution of work
between automated processes and otherwise codt(ellg. human) processes.

(Rautila 2001)

Process automation has changed the way of workingainy environments. Operator in
control room now commands wider area of processnagkes decision that have larger
and more profound impacts on process. In addibperators quite commonly deal with
the challenging exceptional process statuses, wiavle been formerly managerial de-

cision, so the operator cannot focus on small Betaia same way than some years ago.
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So far the emphasis on automation engineering @éas bn technical and financial fac-

tors, but now also the user-oriented approach kas Increasing as competiting edge.
Rate of automation can be increased on two wags; by automating new process ar-

eas or process phases or second by increasingplee bierarchy levels e.g. by increas-

ing the process optimatization by more precise ggssensors and better defined algo-
rithms. However, the latter way requires naturditigt the lower level automation has

been implemented first or simultaneously.

(Rautila 2001)
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5 THE ANALYTIC HIERARCHY PROCESS

The Analytic Hierarchy Process (AHP) is one of the most famaadstfor decision
making especially when dealing with multicriteriadamultidimensional issues. The
tool can be used to make a choice among varioasnalives, to rank the criterion in
question and to prioritize these ranked alternatimea hierarchical way. The AHP has
been utilized successfully in various matters sashBritish Airways entertainment
vendor comparison, relocating earthquake devastatekish city Adapazari, Xerox
research project allocation and U.S versus Chinalléctual property rights -
sanctioning case. All of these have in common that criteria involved are more
complex than what can be reduced directly to mdigiures. The AHP is designed to
cope with both the rational and the intuitive téesethe best choice from alternatives.
According to Saaty, it uses order topology and tisudiffers from metric topology by
concentrating on the dominance of the one elemest others with respect to a
common attribute, where the outcome is reduced pniarities. However, the AHP is
not based directly on utility theory.

(Saaty et al. 1994)

The founder of the system T. Saaty describes thgeusf AHP to derive ratio scales
from both discrete and continuously paired compassin multilevel hierarchic
structures. These comparisons may be taken fromalacheasurements or from
fundamental scale that reflects the relative stierd preferences and feelings. Thus
rather than prescribing a correct decision, the Atélps the decision makers find the
one that best suits their needs and their undetistgrof the problem. This rationality
and intuitive approach makes the model useful &rspns who are not accustomed to
use mathematic models. Or as Forman states, fé@marbhical point of view taken to
AHP can also be seen a friendly format of displgygomplex situations for the human
mind.”

(Saaty et al. 2008)
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Goal

e
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A=/
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Figure 9 The AHP structure, Wikipedia (2009)

The basic idea is to structure the hierarchy maedti minimum of three layers, the

goal, the criteria and the alternatives as showfigure 9. For more complex modeling,

there can be also sub-categories for criteria dtetnatives. The goal is the final

outcome of the decisions e.g. which supplier a @mgpshould choose for particular
operations. The second level hierarchy consistsitaria which are used to evaluate the
alternatives. The third level- or final level, iere is a sub-criteria level - are the
alternatives, which are subjected to the comparison

(Saaty 2008 & Expert choice 2009)

5.1 Using the AHP

Saaty describes the four actions to be taken intmunt when making analysis with
AHP. 1) Define the problem and determine the Kedge sought for. 2) Structure the
hierarchy. 3) Build the pairwise comparison masic#) Utilize the priorities received

from comparisons to weight the priorities to obttia priority ranking.

5.1.1 Scale and the matrix

When prioritizing things a metric topology numberiseldom gives or cannot give at all
the correct information. It's very hard to measerg. is the offered service twice as

good as the other or how much has the customeraresaip improved this year. On the



31

other hand, people are accustomed to use numbexrs mvhking decisions and they can

carry information in small space compared to thenbal counterparts. So AHP is using

numbering as priorities which only tells the reldti of the criteria not the absolute

value.

The normal scaling in AHP is to use numbering franto 9 for convenience and

psychology reasons for these numbers are easyrteipe. Should there be need for

wider range of spectrum a clustering technique lmarused to extend the scale. The

normal comparison scale is defined in table 1.

(Saaty 1994)
Intensity of
importance Definition Explanation
Two activities or criteria contribute equally fo
1 Equal importance the objective
2 Weak or slight
Experience and judgment slightly favor pn
Moderate importance activity
4 Moderate plus
Experience and judgment strongly favor [on
5 Strong importance activity
Strong plus
An activity is favored very strongly over
. Very strong or demonstratecanother. The dominance demonstrated| in
importance practice.
8 Very, very strong
9 Extreme importance The evidence favoring one activity owver
another is of the highest possible order| of
affirmation

Table 1 the fundamental scale of numbers, Saaty (28)

The importance of priorities elements are input imtatrix as shown in table 2, where

every element is compared against others. Evemegie is equal towards itself ergo
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A11 (or wo/ wy) has value 1. This leads to the fact that vafuevery diagonal element
is 1 and value of element;As an inverse of A This kind of matrix is called positive
inverse matrix due that every elements are positWieen A/Ajx = Ak on every i, j, k =
1,2,...,n the matrix is consistent. This also ledwdd tequirement of transitivity, thus if
A is dominating B and B is dominating C, then Aalso dominating C, is fulfilled.
(Saaty 1994)

441 T 44 T
iy Wy
Ay wy w,
A wy, Wy

mn

wy Wy

Table 2 the priority matrix, Saaty (1994)

On AHP-model there is no prerequisite for absoldasistency, but limitation to the
level of inconsistency. There are multiple podsies to solve the weights on the
inverse matrix. Saaty recommends to usage of eeggar shown in equation 1, where
biggest real eigenvalue is calculated. The presgguis that sum of the weights equals
to 1 and in order to achieve this, the eigenveptast be normalized by dividing the

weights on their sum. (Saaty 2008)

n
D agw; = AWy, i=12. 1

Equation 1 eigenvector calculation, Saaty 2008)

The example matrix shown in table 3 has four afteves A-D and they are judged as
following; A is strongly favorable over B, strongbjus over C and very strongly over
D giving values 5, 6 and 7 to matrix as seen in thble with tan colour.

Simultaneously, the values of B, C and D over A m@aeeived as there are inverse
values thus 1/5, 1/6 and 1/7. Values presentedurpidise in the table. Also the

diagonal is set because alternative against iteeléives always value 1. The blue
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values in the matrix. The rest of the matrix is pbeted with given comparison data

accordingly.

Nl ROl gl

table 3 Example matrix with four alternatives

Now the total weight of each alternative can bewaked by multiplying the given val-
1
ues together. Thus weight of alternative A is 1%6&6 210, alternative B x1x4x6 =

4,8 and so on. With these received sum a fourthiso@mken giving the alternative A a

value of /210 = 3,807, B a value of 1,480 and so on. In otddulfil the prerequisite

of the total sum of 1, these values must be nomedlby dividing the value by the total

sum value. Thus the normalized value of the alter@aA is received by—gzgz =

0,614. When every weight of given alternativesakulated the alternatives have been

compared with using the same scale and the recdatadcan be used for decision mak-

ing.

5.1.2 Consistency of the matrix

The greatest eigenvalue of the inverse matrix Xvax can be used to evaluate
consistency of matrix A. lkmax =N and n is dimension to A, the matrix A is cetesnt.
Should the matrix be inconsistent, thgax > n. The consistency index Cl can be

calculated from equation
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n-1
Equation 2 Consistency Index, Saaty (1994)

However, Cl value is not comparable, if the dimensiof matrixes are unequal. This
can be normalized by using simulated random carsist index RI. By using these

two, the consistency ratio CR can be calculated

CR=ﬂ
RI

Equation 3 Consistency Ratio, Saaty (1994)

Allowable consistency ratio should not be over 0.AGo the CR cannot be made
smaller than 10% e.g. 1% or 0.1% without trivialgithe impact of inconsistency.
Should the CR be larger than 0.10, Saaty descalibsee step solution. First, find the
most inconsistent value in the matrix thus whepa/fw; is largest. Second, determine
the range to which the value can be changed thakesmond the change of the
inconsistency. Third, discuss with the respondamnt lte change the value to plausible
range. If this is not possible, the criteria or thatrix is not balanced.

(Saaty 2008)

5.2 AHP Ciritic

The AHP has been criticized mainly on alternatiiargyes that can cause priorities to
change and on the limitations of the scale. Acawydo Schenkerman the priority rank
of hierarchy model can alter, when new alternaiviatroduced to the hierarchy. When
the new alternative is giving new information thespondents in really weights the
new alternative accordingly, the addition is justif However it has been noticed, that
in some cases the priority rank can alter also duoly to the mathematical features of
the AHP. The phenomenon occurs for the reason whaling the local weights and

methods to prevent the issue has been developedy $94) describes that the
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priorities follow the basic laws of economy; themmancommon the particular criterion

is the greater is the “demand” and its weight. Whew alternative is introduced, the

amount of choice of the criterion are changed, Wwhian alter the priorities. Thus

according to Saaty the weighting of the criteria déime alternatives are tied to the set
and when changing this set the comparison mustrbade.

(Schenkerman 1994)

In addition the common assumption with AHP modelimghat the comparison of the
criterion is independent from alternatives. Accagito Watson et al. this doesn't apply
to all cases and models. For example when comp#rangriority of purchase price and
maintenance costs, one cannot make sensible ca@aparot knowing the level of these
cost on given alternatives.

(Watson et al. 1983)

The AHP scale has been under criticism on seve@dsions. According to Belton the
chosen scale 1-9 delimits the weighting of priesgtand the upper limit value 9 can be
problematic on consistency aspect. Belton usesxamgle that should the criterion A
be five times more important than criterion B andi\& times more important than
criterion C, the logical relation to A/C —importanshould be 25. In addition the
correlation between the semantic and the numeriahles used in scaling can be
inconstant. Different respondent can have differepinion what semantically a
particular definition stands for. Belton also statieat preference of terndemonstrated
(scaling 7) andtrong(scaling 5) are not prioritized by many respondargame order
than Saaty defines them, which can lead to oveanderweighting the criterion.

(Belton 1986)

5.3 Why chosen the AHP to be used in thesis

In order to have an understanding on how the custas) seeing the company as
vendor, one should not concentrate only to prodoffesed. However, adding a service
aspect — particularly if service is defined in qué strict way - can leave some crucial

elements out of the judgement. As introduced bylliwathe offering is a three
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dimensional package, where third dimension of tlfieriog package is personal
interaction or partnership. Some of the elemehthie dimension can be included in
service dimension, but elements such as trust Eweing parties or vendor’s resources
directed to the particular customer can be easitjueed. These things however can
have a significant role when making decisions camog the vendors. Should the
vendor and the customer share a long-term partipetelgether, the easier it is for
customer to accept minor deviations on quality enfgomance on elements of the other
dimensions. It also creates an effective entryidaagainst competitors and its best
form can reduce the bureaucracy between parties@eet] up the business transactions
remarkably. The talk of mutual benefits of parthgrds often sought for in corporate

action plans, but is it measured sufficiently iagiice?

The AHP-model was chosen to be used in this thesivarious reasons. First, the
requirement of handling all dimensions of the ssgyackage was dexterous to cover
with AHP-modelling. The dimensions were built ap-twiterion of the model. The

modelling of these three dimensions otherwise woodchn that three different models
should’ve been created since all have their disisitable characteristics. Moreover,
there was a call to have an understanding how tistomers weights the three
mentioned dimensions on correlation with each ath&hus how adequate is the
provided offering package to the customers’ neéusorder to be able to make the
comparison, some of the key personnel also fillel questionnaire. Should there be
any major deviations between the views of persoandl customers, there is a need to

research, rethink and revise the offering packdgleeocompany.

Secondly, the sub-criteria of dimensions such agpraduct dimension functionality,
user-friendliness and product cost or on serviceedsion availability, process know-
how and proactiveness are covering a differentiargbme cases opposite aspects of
the business criterion. Other significant issubaaoted is that it will be challenging to
measure some of the criterion on normal scales.dtiite difficult to scale e.g. the
proactiveness on absolute values. Can the respbddgne reliably, is the vendor A 50

% more proactive than vendor B or do the resporsd€idtand C4 have a similar scale
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when judging the intangible elements? With AHP ggmmiorities these criteria can be

weighted at least in some distinguishable manner.

Thirdly, the AHP-questionnaire was used to makewgh benchmark towards other
companies operating in same business area. Theri@ritreated for weighting the
source company performance was used similarly tighwethe operators, thus e.g.
criterion availability was measured in a way the source company was compared to
other operators. This is not AHP pairwise comparidmut it resembles the alternatives
of the AHP-model and according to Rayko Toshewesearcher of University of Vaasa
specialized in AHP-modelling, the gathered informatan be used for this purpose.
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6 MODEL

The AHP model was created by using software Ex@éxice. The Expert Choice is
professional optimization and decision making aggtion which enables e.g. the AHP-
modeling, calculating inconsistency ratios, evahglternatives and prioritizing ob-
jectives. The main reason for using software i thiesis was the easiness of model
building, inconsistency ratio calculations and plaiisy of comparing the survey data
between the given alternatives. There is a triasiva downloadable for academic use

which was utilized in this thesis.

6.1 The dimensions

The model was built to cover the three dimensidrth® Wallin et al. offering package

- physical, service and partnership — as explainedore detail in chapter 3. Due to the
reason that the source is operating on professB2Btmarkets and the total offering is
the optimization of the woodyard processes or ignnequipment, the weighting of the
criteria was moved to correspond this. This pofntiew was enhanced by the represen-
tatives of the case company whose area of busthessurvey was being made. The de-
fined criteria needed to reflect the business emvirent and the factors that are present
when interacting with the customer base. Thereéoge packing of the product is not
seen as important as Wallin et al. are statingd@narkets. The criteria taken into ac-
count thus reflect more the practical featureshef product. This leads to implement
criteria that measures more directly factors ofrapens or elements of the product. For
example the product dimension criterion the codpct by Wallin et al. was seen to
be too general criterion since with products ingjoa the differences between com-
petitors comes from more subtle differences thareroere product. Therefore the crite-
rion was divided into multiple criteria of functiality, serviceability and product cost.
Also some renaming and refocusing of the criter@s implemented. For example the
product range was changed to benefit since albbtteeed products are more or less cus-
tomized and it gives little or no point to meastire wideness of the product range but
the benefit the different solutions can provide.
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More profound redefining of the criteria was doneservice dimension. The researcher
and the representatives shared the view that w#pecified professional service busi-
ness some of the criteria Wallin et al. implementéiti not measure the correct things
and therefore are not suitable for use. Some o¥\th#in’s criteria were also combined
to implement the desired additional criterion hiilt ® keep the total amount in sensi-
ble and acceptable level. For example criteria agcHistribution and on-line guidance
were combined to criterion availability for reasdhat in the business in question the
service distribution itself does not play majorrsiggance without the actions to be
made and on the other hand most of the tasks adidthvia remote, on-line connec-
tions. Therefore the criterion availability was 3@ be more suitable to cover the
whole availability of the required actions. Alsotlvsome criterion renaming was done
to correspond better the factor desired to be nmedsLE.g. Product changes which was
considered to be somewhat odd criterion in serdiognsion was changed to continu-

ous improvement and guarantees was changed tongele#i expectations.

In partnership dimension the criteria were usedegsimilarly to Wallin’s model. The
criterion communication was added to measure twag#h first the amount of commu-
nication between parties and also the level ofrmfdity when communicating. In gen-
eral concerning all the dimensions, the main idealie changes was that the criterion
should correspond to the field inside the dimenstowhich the providing company can
affect, it has features that will add value wheovted and it also bears significance in

customers’ decision making process.

6.1.1 Physical product dimension

For the physical product dimension criteria wereded to be functionality, reliability,
user-friendliness, benefit, product cost and seahdity which cover the business ori-
ented features of the product. All of the criteara more focused on practical use of the
product than its appeal or other appearance-reisse@s. This does not mean that men-
tioned features wouldn’t be important, but they eviaft out on two reasons. First, on
model building aspect the convenient amount oéddh is normally between 6 to 8, so

adding these criteria, the model could become s to answer. Secondly, on this
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guestionnaire the main aim is to gather informatancore functionality and therefore
the focus is kept on related matters.

Functionalityis covering the aspect of how the product is wagkiThe main criterion
Is that the product works as planned on operaiionas acquired for. This could mean
e.g. that should the product monitor and adjustwbed flow to the chipper, the well
functioning system does this solidly without eitlygving a false warnings, alarms etc

or adjusting the parameter unsatisfactory.

Reliability is measuring the solidity of the product outputamag that it gives the data
and/or manages the defined process correctly ce@rettl and specified period of time.
The criterion covers the issues of physical prodaitires such as breakage of compo-
nents which can cause unplanned actions or shutsitavthe process and also the de-
viations in software which leads e.g. to crashd@ivthe system or malfunctioning on

data gathering and processing.

User-friendlinessmeasures the easiness of usage. Personnel canleassi and man-
age the control function of the product and the wrility thus knowledge transfer of
the system is on correct level. Should the prodhectised by rocket engineer or blue-
collar maintenance worker the level of easinesbasfic use can be totally different.
The factor that operating menus are clear and gtatefable on the one hand increases
user satisfaction but on the other hand also pteve operator from making uninten-
tional errors. Well designed user-friendly prodatgo tries to diminish the human er-
rors by having a check procedure for unusual astgucth as erasing databases or mak-

ing out of bounds adjustments.

Benefitmeasures the product giving added value to theggs The product can be seen
beneficial, when the information or the functionedamprove the situation from the
starting point. In addition of e.g. direct processings this can also mean the better in-
formation on process bottle-neck, failures or otherh things that unoptimize the proc-
ess. The weighting factor on this criterion isatisat the added value can be measured

or noticed otherwise from the process.
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Product cosis the cost level of the product. This covergtad costs in purchasing, im-

plementing and depending on the agreement in s@sescalso operating the product.
The normal warranty and periodical maintenance awsincluded if they are sold com-
bined, but should there be an additional servieg fiee cost is handled in service di-

mension.

Serviceabilityis covering the easiness of maintenance of botlpliysical components
and software. First, the product can be maintas®dhat certain parts can be replaced
without major shut-downs or without dismantling wdgystem. Secondly, if required,
daily services can also be done by operators raliaer vendor’s experts. Thirdly, ser-
viceability can also include remote services togbftware and other things that can be
adjusted from range. This can cover things likeragmg the software, software and

network monitoring and adjusting the alarm limits.

6.1.2 Service dimension

Service dimensions were selected to represent tbiegsional service aspects and

qualities needed in performing world class service.

Availability criteria is representing service provider beingilabée to perform service
or other counselling actions whenever customer s1€tlde waiting time that customer
experiences should be kept on level the custonoapas. As discussed in chapter 1, the
expectation can vary drastically depending on hmpartant the issue is to customer
and how much the reaction time hinders customecgases. For example for quick
software interface problems the availability sholbdconsiderably higher than for op-
timizing the production process of the customere @must also note that for the 100 %
availability ability the provider should reserveused capacity for the unexpected and

unplanned needs.

Proactivenessstands for taking active and pre-emptive role. Heevice provider
doesn't just react on issues, but acts in advahdetare situations and seeks actively
solutions to the customer’s problems. Often preacivork requires that the provider is
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taking certain control of the processes at leagbim of monitoring. In order to per-
form proactive work in professional service busghagea, there must be certain level of
trust between parties, since the monitored sigadsquite often obtained from certain

technical product or process.

Reliability measures that service provider performs what haea lagreed, right timely
and right scoped. Measuring reliability can be vemgllenging since not only may par-
ties posses a different understanding about what baen agreed on, but also how to
asses numerically how much more or less relialdeptiovider is. Naturally e.g. figures
derived from due dates, warranty costs, non-cordoga matters or from other numeri-
cal data can be used for weighting, but the bakeesand the deviations from it should
be agreed together. Otherwise the supplier may trev@npression that their perform-
ance is reliable but the customer can see thingsdifferent way. For example, if there
is a service need for certain machine and proyeeforms a quick and sufficient ser-
vice on it, but the service performed only coveaff bf the tasks customer was looking

for, is the performed service then reliable?

Meeting the expectatiort®vers the issues where service provider meetgaaeeds the
need and wishes of the customer concerning theceerv question. (Note; Price is not
included in this criteria) The expectation of thestomer can be e.g. that provider can
solve an issue with malfunctioning machine, butabeesement is done for maintenance
of that particular machine. The challenge is ontiwbethe customer can formulate his
basic needs into a clear request or not.

Costis the cost of the services invoiced separatelyaglditional upgrades, adjustments
etc. Should the offering package include the serwork, it should be calculated as a
product cost. The service cost is often agreecatteatid for some period of time such as
on yearly basis. Also different categories areroftgroduced for tasks in different com-

petence classification.

Process know-howneasureservice providers’ know-how of the products, thetegns

and also customers’ processes. The know-how cersidgtoth explicit and tacit knowl-
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edge. The explicit knowledge is measurable or caloldé and is relatively easy to trans-
fer to other members, for example the cycle speedrcuit topology of process equip-

ment or raw material analysis, whereas the ta@tedge consists of silent knowledge
which the bearer himself does not necessarily zeglossessing. The tacit knowledge
builds within long period of time when experiencitig similar situations and finding

suitable solutions to the issues. This necessitateadaptation of former knowledge to
the current situation. The example can be that &ssmeone has the explicit raw ma-
terial analysis, it would require the tacit knowgedto gain understanding how to adjust
the on-going process accordingly. For high-gragegss know-how the provider must
possess personnel competent enough and experiencadh with similar kind of tasks.

Agility stands for ervice providers’ ability to adapt quickly on thbamged business
environment. The agility is combination of knowhavgmpany culture, flexibility and
adaptability. The common definition of businessligis “to adapt rapidly and cost
efficiently in response to changes in the busimessronment. Business agility can be
maintained by maintaining and adapting goods arglises to meet customer demands,
adjusting to the changes in a business environraedttaking advantage of human re-
source$s (Wikipedia, cited 20.12.2009) The agile providean thus change more
quickly than its competitors to meet the new arndratl demands of the customer. This
leads to the customer getting better and more [daitservices and provider staying

competitive on markets.

Continuous improveme&ervice provider seeks to improve its performaiftas.an on-
going process together with customer. The on-gaimgrovement is a vital for com-
pany’s success and various management tools hareibeoduced to gain continuous
improvement such as the quality circle of Demingaizén and Six Sigma or
SERVQUAL.

6.1.3 Partnership / Interaction dimension

The partnership and personnel interaction dimensowers the issues that are linked to
the personnel in both parties. Some of the qualdie deeply characteristics of the par-

ticular person and can be very hard to transfantther person. Company can facilitate
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some of the elements such as resources or persarpertise but the communication,
not to mention trust between parties can be veajl@hging to transfer completely from
one person to another. The case can be that themoeistrusts a particular person of the
provider and wants to communicate exclusively vitiat one; even if the other ele-
ments are in the same level or even better witbrathpplier, customer tends to choose
the trusted one.

Trust among partiemeasures the trust level between business partnessder to gain
trust between parties normally requires previouxaessful business transactions. The
trust can be assessed from how much business pescare revealed to the partner. The
level tends to be higher between parties operatmgimilar culture background. Also
notable is that should the trust level be high, lthsiness negotiation and transaction
procedure will be significantly more informal, whienakes the supply chain more ef-

fective and quite often also more beneficial fothbparties.

Communicatiorstands for the communication activity betweenipartThe more com-

munication there is, the more open minded approewiards the discussion normally
lingers. Also this criterion measures the inforityatif the communication between par-
ties. This goes in some level hand in hand witlstttavel; the more trustworthy the
partner is the more informal discussion happen lwinften reveals more on partners
processes and current situation. The provider extellent communication skills can
advance into position where it has an up-front opity to solve the customer’s needs

without any competition.

Personnel expertisstands for theexpertise of the supplier's personnel on issues con
cerning the customer. The personnel expertise easebn to consist of two areas; first
the overall expertise on equipment, process anud tbhquired maintenance and sec-
ondly the expertise on the particular issues (egeit and processes) concerning the
customer in question. Especially the process paemsean vary drastically and require
unique expertise to handle. The expertise of sagplpersonnel is also the ability to
discuss with customer at customer’s perspectiveaamdstomer’s level thus “speak the

same language.” Should the customer be expertsolessconcerned, the discussion can
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be held on very detailed level, but should the @ust’s knowledge on issues be insuf-
ficient, the discussion must be kept on understaledavel.

Company resourcemeasure theupplier’'s resources to perform tasks for particales-
tomer. This can mean that supplier has implemeateely account management system
to ensure sufficient resource and interaction betwgarties or other arrangements such
as resource allocation, sub-contractors or paftigerdn order to keep sufficient re-
sources, the supplier must have an understandirayiroént and future needs of cus-

tomer and also reserve resources for unexpecteesss

Reputationrepresentsupplier's reputation on market. A good reputatidrthe com-
pany lowers the hierarchical bureaucracy demandscan affect the business terms to
be agreed on the tasks e.g. payment terms sucbvasmhyment issues or longer pay-
ment time or tasks can be settled verbally betwsseties. The good reputation is built
on period of time and some of the reputation eféect be transferred from customer to
another, but the solid reputation must be gaing@rseely on each customer. A good
reputation functions also as a buffer against badopmance; should something go
wrong in service encounter, a supplier with gogoutation can get another chance to
correct the issue and ensure the future busindiegomation but supplier with neutral

or bad reputation seldom get this chance.

6.2 Modelling

First phase of the modelling was creating the stinecfor abovementioned dimensions
and criteria. The model was set on three levelsre/tevel one is the goal — the offer-
ing package — the level two is the main criteria d&vel three the sub-criteria. The

modelling tree is presented on figure 10.
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I= Goal: Offering package
== Product
- Functionality
- Reliability
- User-flendliness
- Benefit
- Product_Cost
- Serviceability
E-= Service
-1 Availability
- Proactiveness
- Reliability
-l Meeting_the_expectations
-l Service_Cost
- H Process_know-how
- Agility
.. Continous_improvement
=-{=1 Partnership
- Trust_among_partners
- Communication
- Personnel_expertise
- Company_resources
L Reputation

Figure 10 The AHP model tree

The next step was the creation of alternativesetauded in questionnaire. Six alterna-
tives were used which will represent most of theuacalternatives on market. One of
the alternatives was the local supplier, which espnts different company in different
market area while others are global players imtlagket in question. The description of
the alternatives was their real-life name whenriadelling was made and question-

naire handed to respondents, but for the académasistthe names have been coded.

[F2 [ Abemaives \ceslmoce [&

Company 2
Company 3
Company 4
Company b
Company 8
Company 1

Figure 11 The alternatives

When the basic structure was completed, the questice was created from data as
seen in figure 12. The questionnaire is structuneghairwise comparison of each crite-
rion toward each other to correspond to the AHP e@hothere is possibility to utilize

the Expert Choice software directly when fillingetquestionnaire, but it would require
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the close face to face contact with the respondénth would require greater re-

sources.

=10l
| Eile | Edit Assessment Go Help
Compare the relative importance
FUNCTIONALITY RELIABILITY
FersLs
with respect to: Product (L: .389)
| 1|Functionality gl8|7|6|5 4|32 2 3 4 5 6 7 8 9 Reliabilty
2 |Functionality 9. 8 7 6 5 4 3 2 1 2 3 45 6 7 8 9 Userfiendliness
3| Functionality 9|8 | 7165 4|32 1ER3 4|5|6|7|8 |9 Benefit
4| Functionality 9. B|7|6|5|4E82|1|2[3|%4|5|6|7|8 |9 Product Cost
5| Functionality 9 8 7 6 5 4 3 2 1 234 5 6|7 8|9 Serviceability
6 |Reliability 9. 8 7 6 5 4 3 21 2 3 45 6 7 8 9 Userfiendliness
7 |Relizbility 9187165432103 4|5 |6!|7|8 |9 |Benefit
2| Relizbility 98 [7|6|5|4 |34l 1|23 |%|5|6|7|8 |9 |Product Cost
9| Relizbility 9 8 7 65 4/ 3 212 3 45 86 7 B 9 Serviceability
10| User-fiendliness 98 [7|6|5|4|3|2 103 %|5|6|7|8 |9 |Benefit
| 11|User-fiendliness 9|8 |7!6|5 4|3 KM 1|23 4|5|6|7|8 |9 |Product Cost
12| User-fiendliness 9.8/ 7 65 43 21 2 3 4 5 6 7 B 9 Serviceability
13| Benefit 9|8 |7|6:|5 4882|1234 |5|6!|7|8 "9 Product_Cost
14| Benefit 9|8 |7 6|54 |388) 1|23 4|5|6|7|8 |9 Serviceability
15| Product_Cost 9876|543 2183 4|5 |6|7|8 |9 Serviceability
‘ 1= Equal H 3 = Moderate H 5 = Strong H 7 = Yery Strong 9 = Extreme ‘
Invert | Calculate | Close | Cancel |

Figure 12 Pairwise comparison

The questionnaire was then transferred to MicroBaftel —format to be sent to the se-
lected respondents. There is also possibility totpthe questionnaire from Expert
Choice, but it was chosen to use Excel-format amreasons. First, to ease the answer-
ing process with possibility to mark the answergdily to the Excel-file e.g. by using
border or highlight tool. This way the questioneatould be kept on digital format and
the answering was quick to do. Secondly, in ordeninimize the compatibility errors,

using the 2003 Excel-format should guarantee mimmisk of incompatibility.
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18

16 |Product 1 Functionality 9 8 7 B 5 4 3 2 1 2 3 4 5 B 7 8 9 Relabity

17 2 Functionality 9 8 v 6 5 4 3 2 1 2 3 4 5 B ¥ 8 9 Userfriendiness
18 3 Functionality 9 8 7 & 5§ 4 3 21 2 3 4 & B 7 8 9 Benefi

19 4 Functionality 9 8 7 6 5 & 3 2 1 2 3 4 5 6 ¥ 8 9 Product Cost
20 5 Functionality 9 8 7 B 5§ 4 3 2 1 2 ¥ 4 &5 B 7 B 9 Setviceahilty
21

22 B Reliahility 9 8 7 6 5§ 4 3 2 1 2 3 4 & B 7 8 9 Userfriendiness
23 7 Reliability 8 8 7 6 5 4 3 2 1 2 3 4 5 6 7 B 9 Beneft

24 | 8 Reliahility 9 8 7 B 5. 4 3 21 2 3 4 5 B 7 8 9 Product Cost
25 9 Reliaility 8 8 7 6 5 4 3 2 1 2 3 4 5 B 7 B 9 Serviceshiity
26

27 10 Uszer-friendiness a & 7 6 5 4 3 2 41 2 3 4 5 B 7 8 89  Beneft

28 11 User-friendliness 9 8 7 B 5§ 4 3 21 2 3 4 5 B 7 8 9 Product Cost
29 12 User-friendiness a & 7 6 5 4 3 2 1 2 3 4 5 B 7 & 8 Serviceshilty
30

3 13 Benefit a & 7 6 5 4 3 2 41 2 3 4 5 B 7 8 8 Product_Cost
32 14 Benefit 9 8 7 6 5§ 4 3 2 1 2 3 4 5 B 7 8 9 Serviceshiity
33

34 15 Product_Cost 9 8 7 6 5 4 3 2 1 2 3 4 &5 B 7 8 9 Serviceshity
35

Figure 13 Pairwise comparison of the questionnairan Excel-format

The second phase was the alternative judgementhvdainsist of the case company
and its main competitors. The alternatives wese &dansferred to Excel as seen in pic-
ture 13. One must note that in order to keep thestipnnaire at reasonable size, the
comparison is done only on case company towards athmpanies. Should the com-
parison be done at the same fashion than theiaripertion, the amount of pairwise
comparison would increase to over 37 per critenich &ith 19 criteria the total amount
would be 258 compared pairs. The used procedurensasicted and approved by Mr.
Rayko Toshev, who was at time functioning as aameseer of AHP at university of
Vaasa. When done in abovementioned way, the swatiégives the judged weight be-
tween case company and other alternatives, whigtbeaused in decision making. The
alternatives were judged on each criterion suclprasluct dimension functionality.
Should the respondent be unaware on particulamalige, he was instructed to leave

that comparison unfilled.
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Product related criteria

Functionality
Company X 9 g s BN B 4 BEE iy G 2 AEE 4 5 B FE S 9 Company
Company X g g o GBS 5 40 3= s o 9h Ee ol 5 B ogEe 8s 9 Company £
Company X 9 & 5. 5 4 i i 2 i o4: 5 B B8 oy W
Comparny X 9 8 of B 8 4 fgn w2 2 i3 e 5§ B 0E W 9 Company 5
Company X g g g GBh B 4 BdE 2 2 RER A 5 B O G 9 Compary L
Reliability
Company X g 8 o GBE 5 & agn e A 2 owds e 5 B A 8T 9 CompEny v
Company X g g G BN B 4 igE 2T 2 i e F B i BN g Company £
Company ® g g oF Bl A 4 3F il o 2 e o 5 B oFr 8 8 Company ¥
Company X g8 i B 5 4 ime B o 2 in o As 5 B o B B Company S
Company X 9 S iBs F @ igs 2 A @ i3 M. 5 OB R B 8 Company L
User-friendliness
Cotmpany ¥ 9 BB 5 4 g HEl oA 2 i 4. 5 B S iBG B CompaEny Y
Company = g & 9 Bh 8 4 #En 22 O 2 3 4. § B E B 9 Company £
Company X g g oaf BN B 4 BEE 2y G 2 EER i 5 B aFE 8G9 COmpany ¥
Cotmpany ¥ S INEE A £ (=T T L o e T S = Company
Company = g9 9P B 5 4 g 24 2 oiE 4 5 B .3 o 8 Company L
Benefit
Company = g B SF BE A 47 3= i f 2 a3 s 5 B iFE g g Company
Company = 8 8 e B 5 & imc Bl 2 oA 4. 5 B F E 8 Compary £
Company. ¥ 9 &F B 5 @ idn B 4 2 #3395 B R BY 8 CompaEny Y
Company = g8 s B B 4 g Y O 2 B 5 OB F EF 9 Company 5
Comparny X g 8 ¥ iBG & 4 3F sl P 2 03 e 5 B CF i8S 8 Compary L
Product Cost
Company X g g s 2By B 4 aEE iy Gl 2 B 4 5 B aFE 9 Company
Company X g g SE GBS 5 48 age s o 9h age ol 5 B Fs 8s 9 Company £
Company X 9 8 5. 5 4 g o 2 il 4. 5 B BL 8 oy W
Comparny X 9 8 9 B B 4 g B 2 i3 4. 5§ B E @B 9 Company S
Company X g g g GBh b 4 BdE a2 2 B a5 B E G 9 Company L
Serviceability
Company X 1IN - VT I GG E R R A O C R T - = T T - CompEny v
Company X g g G aBh B 4 bgE 2 2 igE e § B i BN g Company £
Company X g g S B A 47 5 sl Of 2 e o 5 B s i8S 9 Company ¥
Company = g8 e B 5 & iEe BEXL o 2 oian A 5 B O g 8 Company S
Company K 9 8 0GB B @ E8s 220 T 2 I3 i 5§ B fE B 9 Company L

Figure 14 Alternatives comparison

The third and last part of the questionnaire wae bpen questions purpose of which
were to give the respondents the opportunity tqeedheir answers, to define more
their attitude towards case company and to givenfotmal way to give feedback on
products and services the case company offersople questions covered issues such
as “What should the case company do to be/stayfiast @hoice on automation prod-
ucts?”, “Is the case company offering the procqssmozation with adequate product

range?” and “What areas of operations are funcigpbest?”

6.2.1 Task performed after receiving the filled questionnaire

When the filled questionnaires were returned, gwilts were input to the software by
using the pairwise individual assessment mode. \ttih mode each respondent were
handled individually and there is a possibilitycteeck the inconsistency value of each
respondent separately. On figure 15 is a screerfshiot one assessment matrix filled
with three respondents’ data with automated calicneof geometric average and vari-

ance.
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| File Edit Assessment Wew Options Move ‘Wave Help

|_=§_l'ﬁf|| o %|:|K Av|1_‘f“.‘!'u! = Judgment (3| Lb Wave .|
Votes: 3 Geometric Ay. 1.10
Of: 11 Geometiic Yar. 362 [HEEN

I 1
Figure 15 Individual assessment

When every answer was input to the software, tieipes calculation was done auto-
matically with inconsistency value as seen in fegli6. The priorities are calculated in
respective both to goal, thus service offering pgekand sub-levels of the criteria.
Thus the analyst can obtain not only the overadirpiy but drill-down how the priori-

ties are weighted in certain level for more soptesed results and to derive and ana-

lyze the differences with given alternatives.

Sortbylame | Soitby Py _| Urnsart | I Homalize

Priorities with respect to:
Goal: Offering package

Combined

y = 0.01
with 0 missing judgments.

Figure 16 The priorities on level, the total offemg package

To ease the handling and display process of theved data, the results from the pri-
orities were transferred to Microsoft Excel. Theadavas grouped accordingly and
sorted by priority. After these actions the data wasy to display in suitable graphics
such as pie charts, radar models and columns.
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Main criteria

17.20%

43.90 %

@ Senvice
| Product
O Partnership

38.90 %

Figure 17 The priorities on pie chart.

The alternatives were input into model by using plagwise verbal comparison tool
where the alternatives are weighted against eaoér.otDue to the fact explained in
chapter 6.2, the comparison is done only on casgaay towards other companies,
which diminish the data validity in some respeci, ¢tn acceptance limits.

- Extreme.

Company 2 || -
Panr=1n - Ve Stiong
-
- | - Moderate
Compare the relative impartance with respect o; Produet | Functisnality - Eaual
- | - Moderate
- | - Stang
| - | - vewsnong.
Company 3 || :Ea"sw,a'
Company 2
Company 3
Company 4
Company 5
Company 6
Company 1

Figure 18 The alternative comparison
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7 SURVEY ARRANGEMENTS

The inquiry was done as directed poll with two meespondent categories. First, the
internal part of the case company consisting o$@es involved with automation prod-

ucts and systems in pulp mill woodyard globally.eT¢econd category was customer
representatives on suitable positions. Most of ¢ghstomer respondents were either
woodyard managers of the pulp mill or persons resiite of developing the woodyard

processes. The main idea was to investigate twayshiFirst, do the personnel of the
case company and their customer weight the critbua the total offering package di-

mensions coherently or is there a fundamental réiffee in opinions. Should the case
be the latter, the case company must review itgbss strategy and its implementation.
Secondly, the model was set to investigate, howcddmse company is viewed and
weighted towards the main competitors in the setbecharket area in respect of the
same total offering package criteria. Again, shainieire be major differences against
the case company, a review of operations e.g. lmeaidting, best practice ect., should

be implemented.

Due to the nature of the questionnaire and theifsp@coducts in question, the amount
of respondents was set quite low. The questionnea® sent to thirteen people and the
filled questionnaire was received from six makihg teply rate of 46.15% of which the
external respondent value was 30 %. On normaltp@lwould be an excellent result,

but since this was heavily directed poll, the netexpectation was set to be higher.

7.1 The reliability, validity and the consistency

Even though the poll in question had some elementgiantitative inquiry, the poll is
qualitative poll due to the nature of AHP model vehgualitative factors are judged and
the sampling is chosen and specified. Thus theinegents of quantitative reliability
and validity are not used, but the judgement dabdity which is covering the whole
survey. The evaluation is done by the criteriaheftransparency, of the starting point of

the researcher and of the reliability and credipitf the stated arguments. The AHP
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model has also the requirement of inconsistencyclwimeasures the logicality of the
replies towards each other.
(Makela 1990 & Saaty 1994)

Reliability and validity

The reliability criterion defines how well the reseher has reached the reality of the
examined issue. The reliability is increased if tegearcher is familiar with the context
and the researcher and the respondents have aaagoeage or that they are using the
similar professional vocabulary. (Robson 1993) Wseies increasing the reliability in
this survey were that the researcher knows thestngbranch and the industrial aspects
in question quite well and most of the operatioasadibed and utilised in the criteria
were known beforehand. Also the fact that the nobshe respondents are known per-
sonally and that there has been former interactith the respondents, increases the
reliability in a fashion that it is easier to unskand the point of view of the respondents.
The reducing factors to reliability are the lackpbfound outlook of the automation
systems and technique which may affect on how e¢pées are viewed and processed.
This phenomenon is attempted to avoid by keepiagythered information as intact as
possible. With numerical AHP data it is no problatrall, but with open questions the
researcher should pay attention. Also the smailldiag can be seen as reducing factor
especially to the requirement of transferabilityd anust be checked carefully before
generalizing the results.

(Robson 1993)

Consistency

As described in chapter 5.1.2, the AHP has a dped&mand for inconsistency being

0.10 or under. This prerequisite was fulfilled wititernal respondents clearly since the
highest inconsistency of the questionnaire was 0 Bub-criterion service. However

with external respondents two sub-criteria, prodarad partnership, had inconsistency
over the acceptance limit. The sub-criterion pradhac inconsistency value of 0.16 and
partnership 0.11. As Saaty described on chap®rthe exceeding of allowance level
of inconsistency can mean two things. First, theegon or the matrix is unbalanced

and the outcome is biased within these criterig@emondly, some of the respondents
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have replied illogically and contradiction to thenwn former replies. The question of
which case is valid is to be solved by analysing thodel and the weightings. This
leads to the conclusion that the latter case hppdmed on criterion weighting in sub-
criteria level since the whole external model hasonsistency of 0.10 and it is sup-

ported by the fact of low level inconsistency otemal respondents.

As Saaty describes, one must first find the masbnigistent value thus where the alter-
native weighting is largest. In the matrix of sufierion product, the weighting differ-
ence comes from the comparison of reliability verptoduct cost with geometric vari-
ance of 0.52. On sub-criterion partnership the manson trust among partners versus
communication has the highest variance with vafu@.®s24. The second phase on in-
consistency check is to define the range of thevarss In Product criterion reliability-
product cost the range of replies varies from weakefit favour to strong product cost
favour which will increase the inconsistency sigrahtly. On partnership criterion trust
among partners - communication replies have rargma fveak trust to strong commu-
nication which creates the inconsistency. The thindse on correction would be to go
the inconsistent replies through with the respotgland to discuss was there a proper
understanding of the criterion and can the valuegdezhecked and input within the
range. However, this inquiry was done anonymously i is impossible to track the
individual respondents and make such rechecks.ifidansistency level of these two
sub-criteria will alter the outcome in some levalt since the main inconsistency on
external respondents is under the limit (0.10)s¢higures can and will be used for
analysis. The detailed consistencies on eachrionteare given on the next chapter
along with the derived charts.

(Saaty 1994)
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8 COMPARISON

The data derived from the questionnaire was traresfeto priorities which were ana-

lyzed and sorted to correspond required specifinati The data will be presented
mainly on pie charts due to their suitable natdige pie structure is built as seen in
chart 1, that starting from top position 12 o’clpttke most important factor is presented
first, the second most important next and so o kight of each criterion is also dis-
played on the pie chart. The colours do not reprtesey unified meaning other than to
differentiate the criteria from each other withipia and colour of the criteria can vary

from pie to another.

8.1 Case Company results

8.1.1 Main criteria, internal

Main criteria

17.20 %

43.90 % -
O Senvice

B\ Product
0O Partnership

38.90 %

Chart 1 internal main criteria

The main criteria — being the dimensions produantyise and partnership — were judged
internally in the case company as seen in charitii tve total inconsistency of 0.01.
The service was seen as the most important cringtiad3.90 % weight from the total.
This can be seen as quite natural as the divisieolved with these systems is struc-
tured to be inside the company’s service divisigklso the fact that the offered prod-
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ucts are heavily interrelated with services andaaiiee often also offered as a combined
package, can enhance the internal importance o$ehace dimension. In addition as
stated e.g. by Penttinen in chapter 2.2, the sersan be seen as a competitive edge or
as a portion where the company can take advantagedifferentiate itself from its
competitors which can give the criterion added Weign the opinions of the respon-
dents. That being said the notably close is thelybdimension with weight of 38.90
%. This can also be seen as quite natural resdé she core product is the tangible
part of the offering and also often the basics &ngdet of the other operations such as

service. The partnership was valuated as 17.20 tamdrtance.

8.1.2 Product dimension, internal

Product

8.00 %

27.00 %
12.40 %

O Benefit

B\ Functionality

0O Reliability

0O User-fiendliness

0, N e
13.40 % B Senviceability

@ Product_Cost

19.60 %

19.50 %

Chart 2 internal product criteria

The sub-criteria of the product were judged as seehart 2 with total inconsistency of
0.00972 which is a very consistent value. The bemefs judged clearly the most im-
portant criterion with 27 % weight which soundsumat for internal vision of the prod-
uct criterion. Product must have a reason for xistence and adding value to certain
process gives the needed reason. Likewise thelégth of functionality and reliability
seem sensible since the product must function asnpd and solidly to give added

value. However, what was somewhat surprising wasmkight of the product cost with
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only 8.0 % importance. There can be two explanattonthis. First the product cost is
not seen internally important thus the other fesgwand criteria are more important than
the mere cost of the product. Secondly the prodost may among the internal respon-

dents perceived to be on correct level so it wili mse to have any greater importance.

8.1.3 Service dimension, internal

6.40 0 Service
. 0

18.90 %

O Process_know-how

B Availability

0O Meeting_the_expectations
O Reliability

B Agility

O Senice_Cost

10.70 %

17.90 %

12.60 % B Continous_improvement

0O Proactiveness

13.10 % 13.60 %

Chart 3 internal service criteria

The sub-criteria of the service dimensions wer@@adas presented in chart 3 with in-
consistency of 0.07. The process know-how and abviitly bears a similar significance
with weights of 18.90 % and 17.90 % which agaimseeguite natural since in order to
perform the service tasks personnel must havecseriti know-how, time and other re-
sources to do it. Meeting the expectations andbgiiy can be seen as a next important
group with similar weights of 13%. These two cotle® aspect of functioning service
operations and it is quite natural that they aengsaternally as a tool of competence.
The low level of continuous improvement and proamiess can bear some signifi-
cance. One possible explanation for the continumygsovement is that the standard of
performed service task at the moment is seen to Isech good level, where the im-
provement does not play more significant role atrttoment. But what can be seen af-
ter a fashion surprising is the level of proacteen Internal respondents have judged

the tasks done proactiveness with active problelvingpto be the most insignificant
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area of the service albeit the vision of competitedge of the future service work is of-
ten stated to be on proactive tasks. One explanatold be that there is more issues
open on other criteria and therefore the criteyinat seen as important. Other rationali-
zation can be that the level of performing the mertask is sufficiently proactive and

this criterion isn’t perceived to be any issue.

8.1.4 Partnership dimension, internal

Partnership

10.20 %

10.50 %
36.90 %

O Reputation

B Personnel_expertise
O Company_resources
O Communication

19.70 % m Trust_among_partners

22.70 %

Chart 4 internal partnership criteria

The sub-criteria of the partnership were judgedeen in chart 4 with total inconsis-
tency of 0.06. With 36.90 % of significance the uggtion was weighted clearly the
most important criterion. The interesting featugehat the trust among the partners was
judged as least important criterion with 10.20 %rsh This feature can be seen so that
it is more important to gain and maintain a sokgutation in the market than pursuit
the trust among customers directly. The reputasicis as certificate to customers and

the individual trust is developed when interactmith customers.
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8.2 Customer inquiry results

8.2.1 Main criteria, customer

Main criteria

15.60 %

O Senice
52.30 % | Product
0O Partnership

32.10%

Chart 5 customer main criteria

The customer main criteria presented in chart 5drachconsistency of 0.10. Similar to
internal criteria, the most important main critefgea customers was service dimension
with 52.30 % significance, while product dimensibad 32.10 % and partnership
15.90%. The distribution of the importance of thgecia corresponds quite well with

the internal view. The analysis can be made thatntliin emphasis between offering
dimensions is seen correctly on case company. Whthsthe market and products in

guestion the service operations should bear hadllahe actions to be made to corre-
spond this.
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8.2.2 Product dimension, customer

Product

7.70 %

11.40 % 26.80 %

O Reliability

| Functionality

0O Benefit

O Product_Cost

B User-friendliness

16.70 %

O Seniceability

18.80 %

18.70 %

Chart 6 customer product criteria

The sub-criteria of the product dimension critenia displayed on chart 6 with inconsis-
tency of 0.16. The customers judged the importaricthe criteria slightly differently
compared to the case company such as judging liabiliey with 26.80 % weight as
the most important criterion while the case comphag the benefit top ranked. How-
ever, one must note that both parties have judgedetiability, functionality and bene-
fit as the three most important criteria with cormdd importance of over 60 % of the
total weight. The other notabe matter is that tiiterton product cost has the widest gap
between the groups. The customers judge the pradst as fourth with 16.70 % of
importance while the case company has it last &i#. This feature can result of sepa-
rate way of thinking. While customers tend to pareehe price as an important crite-
rion, the provider may focus themselves more orb#reefit aspects and explaining the
higher cost level with better benefits towards tustomer. However the customers’
point of view should be taken into account espiciithere are any unsolved issues on

other criteria which may have an effect on particariterion such as product cost.

It must be noted, however, that the inconsistenthimvthis criterion was above the
limit and it may distort the outcome on some extand these figures must be used with

caution. Should there be more judgement from trstocoer, the inconsistency caused
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from some sub-criterion judging such as on religbé&ind product cost, should abate
and settle to acceptable level. The presumptionrally is that there is a common opin-
ion of these matters within the customer base. Bhiliere be continuation of the in-
consistency after receiving more data, the custehveay of thinking differs too much
for general analysis. Then the data received frbendustomer should be put under
group analysis, sorted and analyzed accordinglyl éontradiction to this inquiry, the

mentioned procedure would require somewhat nonianoas inquiry.

8.2.3 Service dimension, customer

Service

6.20 %

22.40 %

7.90 % B Continuous_improvement
: O Senice_Cost

B Process_know-how

O Meeting_the_expectations
10.30 % | Agility

O Proactiveness

B Reliability

O Availability

17.10 %

16.10 %

Chart 7 customer service criteria

The customers’ sub-criteria of service dimensiatigjng are seen on chart 7. The in-
consistency within these sub-criteria was 0.07 wiscwell within the acceptance limit.

These criteria have the most differences betwestomer and case company point of
views. The customer have judged the continuousorgiment to be the most important
criterion with 22.40 % weight while the case compperceived the same criterion sec-
ond lowest with weight 6.80 %. The explanationshi® gap can be the different point
of view to the matter. Where customer sees theimaomiis improvement of the service
as a way to get better and smoother operationsharsdmore value for their money, the
case company perceives themselves to be on theiaahgf improved operations and

thus the importance is not seen as critically ingoore. This conclusion is backed also
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by the weight of the process know-how which wasrtteest important criterion accord-

ing to the case company.

The second most important criterion with 17.10 %ghkewas service cost. There is a
big difference compared to the case company resulD.70 % and being sixth of the
eight criteria. This can also be an outcome ofedéht mind set. Customer perceives the
service cost as driver when making decisions aacdtiterion will play thus significant
role on way of thinking whereas the case company se& that the cost level is minor
issue compared to the outcome of the processethanuenefits it creates. Both parties
value the process know-how quite high which canlicape that even e.g. the cost level

is playing important role, the actual input intovéee processes is appreciated as well.

The criteria weighted as insignificant have alsmeanajor differences compared to the
case company. With the weight of 6.20 % the avditglvas judged as least significant

criterion whereas in case company the availabilis seen as the second most impor-
tant criterion. The customer value is somewhatring since the theories are heavily
stating that in order to compete successfully,dtganization needs to stay available in
times of customer needs. This reasoning is alsp seecase company weighting. One
possible explanation to the issue can be thatue®mers taking part on this inquiry are
receiving so well organized and scheduled serviom fall of their service providers

that the issue of unavailability hasn't risen todmy major issue. Thus all competitors

of the case company can provide the sufficientisermn time of need.

Also the criterion reliability is weighted by custers rather low with value of 7.10 %.
The weighting seems to be systematic and not ericnit mix up since the similar crite-
rion meeting the expectations was weighted alstedaw with value of 13.00 % The
customers tend to implicate that the service rdliglioesn’t play almost any role in
their decision making which is, at least to someed, surprising. Or then again the
explanation can be that the services the customwergeceiving are all at the level
where these criteria do not come up as a dimingsfactor. These two criteria should
be however put into more detailed examination agrified also from another data sur-

vey.
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8.2.4 Partnership dimension, customer

Partnership

12.20%

27.30 %

16.60 %

O Personnel_expertise
B Trust_among_partners
O Company_resources
O Communication

B Reputation

21.10 % 22.60 %

Chart 8 customer partnership criteria

The sub-criteria of partnership dimension with imsistency of 0.11 are shown on chart
8. The criteria judged can roughly be divided oo twain groups where personnel ex-
pertise, trust among partners and company resoareeseen as an important criterion
and communication plus reputation less importamgfaiA there is a major differences
compared to the case company. Where customersdutigetrust among partners as
second with 22.60 % weight, the case company hadame criterion as last with 10.60
% weight. The issue might be linked to other critey reputation, which was ranked by
customers last with 12.20 % of weight whereas #s®= company ranked the same crite-
rion clearly most important with weight of 36.90 With these two criteria, a channel-
ling effect might be occurring. The customers d&e ttust as an important factor in
partnership dimension and thus creation. This igedagical and is in accordance with
e.g. the value space theory by Mittal et al. Thusrder to develop beneficial relation-
ship there must be a mutual trust and respect leetyarties. However, the case com-
pany replies indicate, that the respondents mag lagpoint of view that the reputation
of the company acts as a certificate towards tlstooters that the company itself is a
trusted partner and that the individual trust isrfed when interacting with the custom-

ers.
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Both parties see the personnel expertise as anrtampcriterion and the customers as
the most important. As far as the partnership dsi@nis concerned the criterion is
quite naturally seen among the vital criteria. khew-how of the processes in question
and the ability to discuss about these matterhierctistomers knowledge level will be a

huge advantage in trust and later partnershipioreat

8.3 Query conclusions

The discussed criteria data was combined to rauats shown in charts 9, 10 and 11.
The radar chart type was chosen for pointing odt simmarizing the differences on
case company and customer replies. Should the amdarbe congruent the offering di-
mension criteria are seen similarly both by casepany and by the customers. The
differences on their behalf form a dissimilar shapd the emphasis can be viewed and

evaluated accordingly.

Product dimension

Benefit

27.00 %
18.70 %

Functionality
19.60 %
18.80 %

User-friendliness
13.40 %
11.40 %

— nternal

——External

Product_Cost
8.00 %
16.70 %

Serviceability
12.40 %
7.70 %

19.50 %
Reliability 26.80 %

Chart 9 combined product dimension criteria

As can be seen on product dimension criteria ont &hdhe customers emphasize more
the reliability and the cost of the product thae dase company whereas the case com-
pany tends to focus more on benefit and servicgalbBo when planning the products

is question, the case company should be awarettisable to unquestionably turn the
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focus from direct product cost to the benefits pheduct is providing. If this fails the
danger is that the customers will keep the prodast as a decision driver and the tar-
get costing of the product offered is too high. Thigerion reliability should be consid-
ered from customer’s point of view. The reliability the products should systemati-
cally meet the demands of the customer. The clgdles that the reliability standards
can vary significantly between customers; someatnsts can accept or even praise the
level that another will keep totally unacceptalde.finding the correct level can be both
problematic and time-consuming since the produahddrds are defined in design

phase.

Service dimension
12.60 % Agility
10.30 %

Service_Cost Availability
10.70 % 17.90 % —— Internal
17.10 % 6.20 % —— External

Reliability
13.10 %
7.10 %

Continuous_improvement
6.80 %

22.40 %

Process_know-how

18.90 %
16.10 %

Meeting_the_expectations
13.60 %
13.00 %

7.90 %

Proactiveness

Chart 10 combined service dimension criteria

As discussed in chapter 8.2.3, the service dimartséol major differences in weighting
the criteria. Also on the customers’ weighting theonsistency was above the limit. As
discussed in chapter 8.2 and displayed in charthEdmain issues for the customers are
the continuous improvement and the cost of theieernOn these criteria the case com-
pany had notably lower significance value whereaa\ailability and reliability criteria
the weighting was vice versa thus in order to ptevihe optimum offering the case
company should check whether the service cost lievat the correct level and is the
degree of provided availability over-appreciatede &lso the analysis for the competi-

tors’ comparison on chapter 9 regarding this matter
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Partnership dimension

Communication
10.50 %

16.60 %

Trust_among_partners Company_resources
10.20 % 19.70 %
22.60 % 21.10 % —— Internal
—— External
Reputation Personnel_expertise
36.90 % 22.70 %
12.20 % 27.30 %

Chart 11 combined partnership dimension criteria

The main difference between the case company astbroers judgement was the
weighting of trust among partners and reputationd&scussed in chapter 8.2.4, the dif-
ference may result from different perspective artdrnalization of the matter. The case
company can however, pay attention to performingramised and to increase the fac-
tors that assists the creation of trust betweetigsarAs Mittal et al. stated in chapter
2.3, this must be done in steps and within londogeof time and the case company
should assure that the communication with the costds in adequate level since it is
earlier step in personalization expander. Othenthgecriteria concerning the partner-

ship dimension was rather coherent between parties.
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9 COMPETITORS COMPARISON

While in the first part of the questionnaire wasdgfine, judge and weight the criteria
used, the second part was the comparison betwearaie company and the main com-
petitors. The judging was done between six comgawieich operate in the business
area in question. The names of the companies Weradtual brand name in the ques-
tionnaire but are coded in the thesis for commetiteasons. The comparison was made
in similar fashion than the judgement of the ci#t¢hus pairwise comparison with dif-
ferences explained on chapter 6.2. The competimmgparison was done both by inter-

nally in the case company and by customers.

Performance Sensitivity for nodes below: Goal: Offering package

Obi% Alt%3g

20 Company 2
Lompany 3

Company 4

3 Company 3

1o IR
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.00 . .00
Product Service Partnership OVERALL

Figure 18 case company judging

The case company judged the companies to havedbkesuitable offering package and
thus the most desirable option for the customeseas in figure 18. On different sub-
criteria level the preferable company changes fiemint criteria. For example the case
company judged the company 4 to have most suifaioléuct related offering whereas
the company 2 had clearly the best service offenrgglel. It is also notable that the
partnership dimension was seen to be equally éfeat all companies so according to
the case company it wouldn’t give any company legqdidge. One must also keep in
mind the weighting of the criteria themselves. &ers also in chart 1, the service di-

mension criterion was the most important critenath weight of 43.90 %. This taken
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into account and since company 4 was judged agdalibst option in the service di-
mension, the best total offering package accortinipe case company is provided by

company 2.

Performance Sensitivity for nodes below: Goal: Offering package
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Figure 19 customer alternatives judging

However, the customers ranked the companies illytaddferent fashion. First, the
variance between results is greater within critémas the customers have judged the
attractiveness of the companies with deeper s&aleondly the judgements differ from
the case company judgements not only by the ranliuigalso the emphasis. As dis-
played in figure 19, the three criteria were gig@milar emphasis thus service being the
most important and so on than the case companghbuwtustomers judged the competi-
tive edge of the companies differently. The custaestimated similarly that there was
no distinguishable competitive advantage on pastriprdimension but also that within
service dimension no real advantageous positiogaised by any of the companies.
This fact leads to the point that only differeribatis done by product dimension fac-

tors.

9.1 The company compare

Within customers’ product dimension judging theiaace between different companies
was quite high compared to the case company inaghlisplayed in figures 20 and 21.
While case company judged three companies, compahyand 6 to have almost simi-
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lar competitive factors, the customers weighteddbm@panies significantly differently.
If the consideration is focused only on product esion, the case company judged
company 4 as having the leading edge, followeddmgpmanies 2, 5, 6 and 3 with equal
outcome. The customers weighted the company 4ue aaignificant competitive edge
with three times more beneficial product offeritgut companies 2 and 3. This taken
into account with the fact that opposite to theece@mpany, customers didn’t give any
companies any advantage on other two offering daioess, it is quite obvious that

company 4 received significant competitive edgeadal product offering package.

Dynamic Sensitivity for nodes below: Goal: Offering package

38.9% Product 20.0% Company 2
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Figure 20 case company results

Dynamic Sensitivity for nodes below: Goal: Offering package
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Figure 21 customer results
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9.2 Pairwise comparison
Weighted head to head between Company 2 and Company 4

<>
Product
Partnership

Overall

9.30% 6.98% 4.65% 2.33% 0% 2.33% 4.65% 6.98% 9.30%

Figure 22 Case company weighting
Weighted head to head between Company 2 and Company 4

<>
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Qverall

| ¥ + t 1
50.34% 37.75% 2517% 12.58% 0% 12.58% 2517% 37.75% 50.34%

Figure 23 Customer weighting

When comparing pairwise the company 2 which wageddas having the best total of-
fering package by case company and company 4 wjagked similar status from the
customer, the factor mentioned earlier can be sgearly. While both respondent
groups stated that on the product dimension thepeom4 has the advantage, the ser-
vice dimension is the deciding factor. Even thotigh customers judged the service
dimension as the most important, there are nongisished differences between com-
panies in question. This can be again a case nflatd acceptance level of expected
and performed service operations thus every compemyiding the service will exceed
the acceptance level, but none is really usingiseras value expander or the customer
doesn’t value the more comprehensive service dpasbn this business area and with
products in question. The latter is somewhat intrealiction to the customers’ sub-

criteria judgements on the service dimension whssatinuous improvement was
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judged as the most important criterion. The phemmmemay be derived back to the
statement made by Sipiléa on chapter 3.3 on sepffeeing paradox where customer is
expecting customized and ample services but isitiing to pay for them and thus the
focus is shifted to cost level of the product disien. If this case is in effect it would

be quite hard to compete with service dimensiotofadf the product dimension factors
are unbeneficial to the company.
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10 OPEN QUESTIONS

The last part of the questionnaire was five opeastjans. The amount of these ques-
tions was intentionally kept in minimum so thatytiveould be easy to answer and also
that the main focus stayed on the AHP-questionnd@ine questions were formulated so
that they could both enlighten the background efahstomer way of thinking and give

the respondents the forum to formulate their thésithlonger, more specified answers.

The questions consist of;

¢ What the case company should do to be/to staysisfioice?

* What areas of operations are functioning best?

* Which areas require improvement? On which part?

* Is the case company offering the process optintnatiith adequate product range?

e Other comments on automation products offered byctise company.

Due to the fact that some of the answers contamfedmation which are business sen-
sitive and may reveal some of the competitive adgees, the open questions are han-

dled in this thesis briefly and essentially.

10.1.1 Major findings from open questions

The major findings include the customers seeingréar improvement both on service
dimension and on product dimension related issigedar as the service dimension is
concerned, the insight was that the case compaggsn®ore resources on this business
especially within two areas. First on service opens and secondly on project man-
agement. The respondents were concerned, thasénaf@mergency the customers can
be served within acceptable time-frame with sugitiscope. Some replies indicate that
the solving of open issues will take too long ettezy are started with quite good reac-
tion time. Some of the respondents were also wibthat the agreed projects cannot be
conducted as promised within time-frame and costllbecause the resources are scat-
tered around and with the global business in qoestihe management is stretched
around the globe with minimal country presence.esehissues are contradiction to the

criterion judgement where customers stated thaavagability was not very important
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factor for service dimension and should be affectim the case company judging to-
wards to the other providing companies. Other amlywould be that all providing

companies are facing similar issues and the resdssties are not catastrophically bad
on any company. The knowledge transfer was alen skhallenging and more educa-

tion plus additional educative updates would beeldldior and appreciated.

Customers also had an opinion that upper levelnaation features are not functioning
optimally and that compared to the competitorsl@se attractive alternative. The opti-
mization products and tools were in some extend sede outdated especially con-
cerning the guidance techniques. The software lamdhterface with the operations sys-
tems of the mill were stated to have issues angaraiiveness in certain positions. The
questions of how well the software and its outpirifaces have been tested were also
present. Some of the abovementioned critic is dafsem the occasional reliability
problems, when unexpected issues shut down thetopes. These replies are coherent
with product criteria weighting where the customeidged the reliability as their most

important feature.

Certain automation products were seen to have @etitne edge towards competitors,
but some of the respondents pointed out that tbduats in question have still some
teething problems to be solved before wider acoegtaon the market. Some replies
also indicate that the cost level of the case compsm seen to be higher than the main
competitors especially on service operations. Samseomers also did not see the added
value in the service agreements, but forced pastmgrduring the agreement period.
These can also be seen quite logical since th@mess weighted the product cost to

have clear significance.
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11 RECOMMENDED ACTIONS

The survey exposed some issues that are in unagitihsitate or are having features that
can hinder the smooth business operations. The msires can be divided into two

main categories; the issues related to productitan@éatures such as software and the
data transfer protocols and issues related toghece and management actions for the
customers. For the recommended actions the AHReguhata acts as an underlaying
foundation from where the data received from ope@stijon and direct customer feed-

back is based.

11.1Product

The customers valuated the reliability of the pidhe most critical product dimension
factor and both competitors’ comparison and opegstions revealed that the products
of the case company are not the most reliable dvlest of the hindering factors arise
from the software related issues involved with pineducts. To ensure the maximum
reliability of the software the functioning of tleere algorithms and system hierarchy
must be verified. These issues must be solved arified by testing the whole system
beforehand thus certain testing protocol shoulfobheded and implemented. The issue
may also require freezing of the tested operatisatilvare to certain features. The later
upgrading should be implemented via sufficientitgsprocedure ergo the protocol of

regression testing.

The other factor hindering the reliability is thenoection protocol issues. In some mills
the linking to the main automation system causesdidita transfer problems. Most of
the cases the data is not retrieved by the reapistritware. The problem is occurring
mainly on targets where OLE for Process Control @PBtandards is used. The wide
variety of available specifications within OPC de=aa possibility and risk of mismatch
and non-functioning when linking together softwavith slightly different hierarchy.

The OPC alternatives should also be put undercserfii test and should be frozen to

certain working choices or technical protocol skioo¢ implemented in a way that cer-
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tain output types are guaranteed to the custonheul8 there be deviation to this, these

cases must be handled and invoiced separately@gthired reprogramming.

The accurate functioning of the products themsehrest be ensured by maximizing
the rigidness and solidness of the core produdt.ifiipact of disturbance factors should
be reviewed and mitigated by careful product plagnin some areas of application the
data gathered or the process controlled contatnsf leariability both in conditions and
process features. This is especially the case whaling with the process input that are
taken by measuring the emission levels. The diange in emission levels by opera-
tions themselves and by other measuring pointéagzntg well mitigated at the moment,
but the secondary features e.g. bearing conditesrances confuses the primary meas-
urement. The increasing of the amplitude causeb#seof resolution power and should
the intensity be adjusted accordingly, the resotusicale is not sufficient. The optimi-
zation of the proper data gathering must be secoya®-evaluating the data gathering
points and gathered information. Also the busimassgel thus what features are meas-
ured with particular settings should be definedo8th the customer also require addi-
tional measurements, the additional measuring t@snstalled and perhaps sold sepa-
rately.

Since the customer seemed to valuate significahdycost level issues of the product,
the marketing strategy of the products in quessibould be evaluated. Are the shown
and guaranteed benefits exceeding the price laetbifs and customer is accepting the
higher purchase price or is the product designeatl excessive cost level? Also the
profit level of the products should be checked agfacompetition and competitors’ so-
lutions since some of the customers claimed thafptioducts of the case company are

priced as premium but the received quality is ayera
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11.2 Service

Since the service operations were seen to be tls¢ important criteria of the offering
package, but none of the service providers gaimgdadvantage on these criteria, a re-
view should be done, is there any possibility tohngaompetitive edge from enhanced
service operations. As some respondents stateeixttedlent service on the other prod-
ucts offered by the case company has been theidgdattor why the company is cho-
sen even the product hasn’t been the principalcehddut as discussed in the chapter 9
the level of service provided by all the provideasds to be at least on adequate level so
the advantage can be hard to achieve. The valuafi@ervice dimension was on the
continuous improvement and on the service cosbesng able to provide slightly more
comprehensive or more value adding service op@stioight give the advantage. The
possible options may include the widening of thevise to cover the remote diagnostic
services, on-line adjustment of the process meamnts or the utilization of the proc-
ess know-how to the process adjustment. One phatiteature would be the utilization
of process data for the life-cycle managementéwbodyard equipment and processes

such as knife change interval for the chippers.

Price level competition is other way to gain theggedind some advantage may be
achievable from global presence. The travelling eosl the time consumption will lo-
calize the service resources significantly, butaeglly the combined service tasks may
produce savings especially with the service spstsalHowever, in order to serve the
customers properly and right-timed, the local pneseis needed even though the level
of availability must be checked. Since there wasatradiction on customers’ AHP
valuation and between open questions replies comgethis matter, it needs further

investigation

The service resource should also be evaluated. $epties indicate that there might be
a risk in current resource arrangement. The mantem is two-sided. First, the insight
was that some of the specialists are in such gissge that it is hard to have them in the
time of need. Also when these people are unavailallj. on vacation, the proficient
substitutes are virtually non-existent. Some o$éhgpecialists are also working via sub-
contractor, so the knowledge base within the casepany is limited. Secondly, the
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insight was that the management is stretched tdlbano many issues and cannot al-
ways act properly on the managerial issues. Tlisides the business negotiations with
the customers and project handling. However, th@radiction mentioned in previous

section relates also on this matter and shouldestigated further.

The recommendation is that the resources shoutthéeked, evaluated and if necessary
adjusted. Together with the abovementioned protesknowledge transfer and preser-
vation plan should be made to ensure the existehsafficient knowledge base within
the case company. Also with the sufficient reseuthe focus can be transferred more
on well planned service operations and on proaaperations which was pointed out

and desired on some open question replies.



78

12 CONCLUSION

The outcome of the survey performed was elabof@tethe other hand the amount of
replies received from the customer base was disafipg and some of the replies given
were inconsistent thus lowering the validity of theestionnaire. On the other hand
large amount of useful information was received #ral survey revealed some major
and unexpected discrepancies on which criteriadifferent parties’ value. Also the
comparison between the main competitors among ttréseia provided vital informa-
tion on how to compete and improve the performasfatie case company towards its
customers. The AHP was a new method both to thgorekents of the case company
and to the customers as well. It received integiggtthe easiness of reply was acknowl-
edged even though some respondents stated thabvlkty nature of the method might
cause resistance towards the query. With the naoreliar query form one wouldn’t

need to read the instructions but directly filkle form.

The relatively small sampling and the narrow reglgoresence on customer answers
would suggest that some of the issues found in ttiesis should be evaluated, re-
formulated and re-enquired with another surveystFthe service dimension issues and
criteria should be re-evaluated, adjusted and pariafined in more detail in order to
solve the inconsistency risen from customers’ espliThe fact supporting the illogical
factors in some replies is the findings of the ogaastions, so if possible, the next sur-
vey should be done as Saaty describes the optinporoach with direct interaction
with the customer. This gives the opportunity tecdver immediately if the replies of
particular respondent possess inconsistency andbeaadjusted accordingly as de-
scribed in chapter 5.1.2. Secondly some of thetpahviews are quite heavily region
related so some of the criteria may vary signifittawhen the replies cover wider re-
gional area. The questionnaire was sent to cerggjions such as Central Europe and
South America but the response rate from thesezess so in order to have a global
picture on the offering, the region data shoulddideved by additional survey. On its
current form the survey covers the Nordic countaesl the outcome cannot be ex-

tended to cover whole business.
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On the other hand the data received both from AHidleghand from open questions and
direct feedback provided useful and vital inforroaton what issues are not functioning
optimally or are having risk potential includedaarrent way of operating. As far as the
obtained results are concerned, the main issuésedare that the product may require
actions concerning its reliability and the servitad issues with cost level and re-

sources.

The product dimension was weighted to be the seocoost important criteria by both

parties. Within the dimension the sub-criteria wesaghted differently since the case
company emphasized the benefit and functionalitgrels the customers weighted the
reliability and product cost as prime criteria. Thwestomers’ requirement of reliability

arises more on the software basis issues but soneem was also on the direct techni-
cal features and fundaments of the product ansuitgbility to certain processes. Also
some indications were received that the cost leveéhe product is seen rather high

since the shown benefits are not exceeding thesimant.

The service dimension was stated by both partidheasnost important dimension but
the weighting within the dimension varied signifitlg. While the case company saw
the process know-how and availability as the legdinteria, the customers weighted
the continuous improvement and service cost asnib& important ones. For the ser-
vice dimension issues the main stress was on #uoeiree allocation and the cost of the
services. There was contradiction in AHP-model Weigy and open question replies
concerning this matter and it is recommended thit ¢ontradiction is investigated

more profoundly with additional survey.

When comparing the case company to its competitbxgas discovered that the cus-
tomers valuated the service and partnership diroarsackages as equally competitive
and the differences comes from the product dimengctors. The customers taking
part to this survey weighted one particular compemiave a significant competitive

edge on product dimension factors and thus fomthele offering package. Two com-

panies followed side by side and the rest weregddgose to the same level.
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Despite the factors mentioned, the thesis managethp the criteria useful for the total
offering package of the business in question, fomddahe differences in weighting be-

tween the criteria by the case company providirgatdfiering and the customer consum-
ing it. It also measured the case company’s offgrito its competitors and pinpointed
the factors that are perceived by customers to haom for improvement or adjust-

ment. However, before making the adjustments dariafy package the inconsistent
weightings and the contradictions should be evatli@nd re-examined with possible

another survey.
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APPENDIX 1
Questionnaire instructions

The AnalyticHierarchy Process (AHP) is one of the most famouokstfor decision making
especially when dealing with multicriteria and ndithensional issues. The rationality and
intuitive approach makes the model useful alsaases where objects in question are hard to
measure or they contradict towards each otherscatesof the AHP is paired comparisons,
where each alternative is measured pairwise towa@tds's. The respondent chooses the more
important one and defines the magnitude of the mdrgusing the scale of 1-9. By means of
these comparisons weights are calculated for désmimative. The weight is then used to calcu-
late the preference rankings of the alternativescamsistency of the response.

| Intensity scale of the alternatives:

1 = Two alternative or criteria contribute equadtijthe objective.

2 =weak /\
3 = Experience and judgment slightly favor on alédive

4 = moderate Criterion 1 Criterion 2 Criterion 3 Criterion 4

5 = Experience and judgment strongly favor on égtiv
6 =Strong plus

7 = An alternative is favored very strongly oveother.
The dominance demonstrated in practice

8 =Very, very strong

9 = The evidence favoring one alternative over laeis of
the highest possible order of affirmation

Alternative 1 Alternative 2 Alternative 3

Pic. 1; Example structure of AHP-model

Il Questionnaire instructions:

1. Please fill the questionnaire by using above meetioscale. The whole scale is usable
the even values (e.g. 4) being intensifier fordheven values. Should there be criteria
row from which you do not have sufficient knowledgtease feel free to leave the row
unmarked.

2. On chapter | please evaluate pairwise the critéeig. functionality — serviceability)
The criteria have been divided in three main clpesgluct, service ad partnership re-
lated issues. Each class have been coloured.

3. On chapter Il please evaluate business operatg@inmarket area by given criteria.
Should there be unknown operators, leave the ronanked.

4. On chapter lll are stated five open questions tickvilou can give your comments. The
purpose of these questions is to deepen the gueatie and to give a forum for re-
spondent to point and focus attention to issudsstiethe sees important.

5. The questionnaire is done by purpose in Excel-fotmavoid computer system mis-
matches and to ease the answering procedure. Yuiilldae questionnaire either elec-
tronically by bolding the desired value on each mwby printing and circling the val-
ues. Return the questionnairentikko.vaisanen@student.uwasafito postal address;

Mikko Vaisanen
Case compnay Oy
Street address
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[l Criteria description

Product

Functionality is covering the aspect of how the product is wagkiThe main criterion is that

the product works as planned on operations it wgsieed for.

Reliability is measuring the reliability of the product outpoeaning that it gives the data
and/or manages the defined process correctly. ciiitexia cover also the amount of unplanned

actions or shut-downs.

User-friendliness measures the easiness of usage. Personnel cé reasiage the control

function of the product and e.g. menus are clednederstandable.

Benefit measures is the product giving added value t@tbeess. Weighting factor on this cri-

terion is also that the added value can be measurnschoticed otherwise from the process.

Product costis cost level of the product.

Serviceability is covering the easiness of maintenance by two waiyst, the product can be
maintained so, that certain parts can be repladwbwt major shut-downs or without disman-
tling whole system. Secondly, if required, dailyvsees can also be done by operators than

vendor’s experts.

Service

Availability criteria is representing thaervice provider is available to perform serviceoas
whenever customer needs. One must note that fot@Beo availability ability, the provider

should have unused capacity for the unexpectedsneed

Proactivenessstands for taking active and pre-emptive role theiwice provider doesn'’t just
reacts on issues, but proactively seeks solutionlke customers problems. In order to perform

proactive work, there must be certain level oftthetween parties.
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Reliability measures that service provider performs what haes lagreed, right timely and

right scoped.

Meeting the expectationcovers the issues that service provider meetsagesgls the need and
wishes of the customer concerning the service astion. (Note; Price is not included in this

criteria)

Service Costis the cost of the services invoiced separately adgitional upgrades, adjust-

ments etc.

Process know-howmeasureservice providers’ know-how of the products, theteypns and

also customers’ processes.

Agility Service providers’ ability to adapt quickly on tbleanged business environment. The

agility is combination of knowhow, company cultuflexibility and adaptability.

Continuous improvement Service provider seeks to improve its performacmastantly. It is

an on-going process together with customer.

Partnership

Trust among parties The trust level between business partners. How rbusiness processes

are revealed to the partner.

Communication The informality of the communication between pesti

Personnel expertisestands for thexpertise of the supplier’'s personnel on issues earicg
the processes of the customer. The ability to disevith customer at customer’s perspective
and at customer’s level.

Company resourcesmeasure thsupplier's resources to perform tasks in particalastomer.

Key account management implementation betweenegarti

Reputation coverssupplier’s reputation on market.
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1 Functionality
2 Functionality

3 FuncHanalfy

4 Funconalfy

£ FuncHonality

7 Refablizs

£ Redabilty.

3 Redabling
1T Userfrerciiness
11 User-friencilness
12 User-rergiiness.
+3 Benafit




APPENDIX 2

1 = Two activites or criteria confribute equally to the ohjectve

3 = Expenence and mdzment shizhtly favor on actovity

5 = Expenence and mdgment strongly favor on activity

T = An acuvity 15 favored very sttongly over another. The dominance demonsirated in practice.

B = The evidence favorng one achvity over another iz of the mghest possible order of affirmation

Product related criteria

Funetionality
Cornpany 2 o8 i 6 F oo& & =20 o2 3 o4 8. B 7 O H 8 Company 3
Carnpany 2 B & F 6 5 4 33 2 1 2 F 4 5 & 7 E B Company £
Company 2 a8 3 6 5F & 3 32 Vv o2 - 4 H & 7 B B Company §
Campany 2 a8 F & 5 >4 3 2 VvV 2 34 5 & 7 8 9 Company 8
Company 2 9.8 F 6 5 4 3 2 1 2 F & 5 8 7 8 8 Company 1
Reliability
Carnpany 2 2 8 F £ 5 4 3 2 ¥ 2  F 4 °H & T & 9 Company 3
Company 2 9 A F B & & 8 2 {2 3 4 5 & T B 2 Company 4
Caompany 2 8 B F 6 5 ‘4 F 2 ¥ 2 23 4 B & F 8 B Company 5
Carmpany 2 2 08 F 8 5 4 3 2 v 2 3% 5 OE 7 OB B Company B
Carmpany 2 2 8 F 6 B 4 F 2 ¥ Z 23 4 - & T & B Company 1
User-friendliness
Caormpany 2 " & 7 0B &5 4 32V 2:3 4 5 & T B B Company 3
Caompany 2 8 08 F 6 B 4 3 2 1 2 3 & 5 & 7 8 8 Company 4
Carmpany 2 o8 F 6 8 ‘4 3 2 Y1 OZ2 3 45 G 7 B B Company 5
Company 2 8 8 F 6 5 4 3 2 1 2 3 4 H B 7 B B8 Company 8
Company 2 8 & ¥ 6 8 4 3 7 1 2 34 5 & T B 2 Company 1
Benefit
Carmpany 2 9 8 F B 5 % 3 2 1 2 3 % 58 F HE B Comgpany 3
Carmpany 2 8 8 F 6 5 ‘4 F 2 ¥ 2 23 4 H 6 F HE B Company £
Carmpany 2 a8 F 6 5 4 3 2 + 2 3 % 5H E 7 g B Company 5
Campany 2 8. 8 F B h M ¥ 2V 2 3 & He e T OH B Company
Carnpany 2 A B F B 5 4 3 2 V1V 2 3 4 5 & T B 8 Company 1
Product Cost
Caompany 2 8 8 F 86 5B 4 3 2 1 2 3 & 5. 8 7 8 8 Company 3
Caompany 2 w8 F 86 B % 3 2 1V 2 34 5 & 7 B8 Company 4
Company 2 8 K F 6 B M4 & 2 1 2 53 & 5 B 7 8 4 Company 5
Campany 2 9 & J £ 5 4 3 2 ¥ 2 3 4 5 & T & 9 Company 0
Company 2 9. & F 8B 5 4§ 2 12 3 4 56 T B D Company 1
Serviceability
Carmpany 2 8 & F 6 5 "4 F 2 ¥ 23 4 H 86 F 8B Company 3
Campany 2 a8 7 8 5 4 3 2 + 2 3. 4 5 E 7 B B Company 4
Company 2 8.8 F B 5 M- ¥ 2 0¥ 2 73 4 Ho& F OOH B Company &
Carmpany 2 g & F B 5 4 3 2 1 2 F & 5 & 7 B 8 Company 8
Company 2 9 8 F 6 F o4 I 2 ¥ 2 4 H & 7 B B Company 1




APPENDIX 2

1 = Two activities or criteria contribute equally to the ohjective

3 = Exparience and judgment slizhtly favor on activity

5§ = Expenence and judgment strongly faver on activity

7 = An activity is favored very strongly over another The dominance demonstrated in practice.

@ = The evidsnce favoring one acovity over ancthar 15 of the nghest possible crder of afixmation

Service related criteria




APPENDIX 2

1 = Two activitias or eriteria conttibute equally to the objective

3 = Experience and mdegment slightly favor on activity

5 = Experience and judgment stronghy favor on activity

7 = An activity is favored very sttongly over another. The dominance demeonstrated i practice.
8 = The evidanece favoring one actvity over anothar is of the highest possible order of affirmation

Partnership related criteria




APPENDIX 2

Open Questions

1 What the case company should do to befto stay as first choice?

2 What areas of operations are functioning best?

3 Which areas require improvement? On which part?

4 |5 the case company offering the process optimization with adequate product range?

5 Other comments on automation products offered by the case company




