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ABSTRACT

A shift from productionorientationto a service perspectivehas beenoccurringin

businesdisciplinesover more than a century. During the last decade that shift has
provokedthe emergencef significantandfundamentathangesn the traditionalmeans
of adding economicvalue. Those changesare pressuringacademiato provide
commensurat@rofessionakducation. This paperexaminesmportantaspectof these
advances and their implications for curriculum development.

Key words: servicescience curriculum,Living SystemsTheory,innovation,traditional
value stream, service value stream.

INTRODUCTION

Perspectivediave limits. Recently,my granddaughteasked,OWhatdoescustomer
mean?OMy reply was, OYouknow that. It is the personor companythat buys your
goodsor services.QONo Paparthis is aboutlions eatingantelope.Q took the book and,
to my amazementthe subjectwas environmentalkcienceinsteadof economics. As |
read,| realizedthatthe passagén questionconcernedhefood chairNandthe participants
give their all. Serviced absurdum.

Notwithstanding the plethora of absurd perspectivesmasqueradingas science,
perspectives an essentiaklementof discovery. Recently the deterioratiorof a satellite
designedo provideperspectivenadethe news. It hadbeenpositionedin relationshipto
the Sun so asto give us the datato constructa three-dimensionaview of our solar
system. Multiple conceptualperspectivesare every bit as important. It is in the
conceptualrealm of perspectivedhat paradigmshifts occurin scienceandin other
disciplines of human inquiry.

This paperconsidersthe serviceaspectof the shift of perspectivedrom a supply push
paradigmto thatof demand pull. Thefundamentakhiftis notnew. It beganto occuras
the industrial revolution gaveway to the preeminenceof marketand hasaccelerated
since. Thatwhich is newis an emergingprevalenceof the serviceperspectivan the
managemenandadministrativditerature. And, thatprevalences pressuringcurricular
change in professional education.

TRANSITION FROM TRADITIONAL BUSINESS VALUE STREAM TO
SERVICE PERSPECTIVE

The traditional perceptionof the business/alue streamis supplypush. While the terms
usedto describethe streamdiffer somewhatamongdisciplines,thoseof Figure 1 are
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typical. The processstartswith researchanddevelopmentindendsin customerservice.
The value streamdescribesan economicvalue addedprogression. The progression
inuresin the materialsystems.Eachof the elementgepresentsomplexnetworksof the
matter-energy subsystems described by Living Systems Theory (LST) (Miller, 1978).

R/D | Invention | Design| Tooling | Procurement Conversion| Marketing | Distribution | Customer
Production Service

Figure 1
Traditional Value Stream

The serviceperspectivef thebusinesyaluestreamis demandoull. Everybusinessand
in fact everyorganizationjs concernedvith supplyanddemand.In the old perspective,
productionanddistributionpushdemando increaseéhatwhich is beingsupplied. In the
serviceperspectivedemandpulls supply. The art of serviceis that of anticipating,
forecastingandsupplyingthatwhich will be demanded.A scienceof serviceadvances
the propaedeuticof the art. That sciencebeginswith invention and designfrom a
functional perspective.

The differencein the old perspectiveandthat of serviceis both perceptualndactual.
Both perspectivesoncernall of thetypically includedvalue-addeelementsn the value
stream. In the serviceparadigm,however,the initial emphasiss on discoveryand
prediction. The focusis the marketandthe customer. The servicestreambeginswith
customerservice. The old value streambegins with researchand developmen{R&D).
The changeof emphasisof focus, from R&D to customerservicecoupledwith a
spiralinginto organizationakextensionconstitutesa significantparadigmshift. It is a
shift from input-throughput-outpuyperceptiorto thatof symbioticrelationship. Figure2
illustratesa servicevalue stream. A transitionfrom the traditionalvalue streammay be
conceivedo startwith customer service andspiralthroughcontinuousmprovementand
materials recycle loops ole process of servicing customers.

Figure 2 distinguishes among six pairs of related terms.

Artifact Marketing
Invention Process Tooling
Customer Design Procurement | Conversion | Production Searvice
Service Innovation | Orgenization- | Interven- Extendon | Customer
a Design tion

\ ‘\Maaids Recycle Loop

Continuous Improvement Loop

Figure2
Service Value Stream

la. InventiorN to originate a device or process; as a practical matter, anything
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that may be protected under patent, copyright, or trademark.
Innovation N to originatea patternof changein organization,suchasin
groups, organizations, and societies.

The term innovation as employedhere, perhaps,requiresthe
greaterexplanation. It is bothmoreandlesslimited thanthatdevelopingin
currentdiscussions.lIt is limited in its scopeto social organizationwhile
being extendedfrom conceptualto informational systemsas defined by
LST.

A wide body of literature is developingaroundthe idea of
innovation. The treatmentrangesfrom meansof inciting the dream,the
sciencdiction thatanticipateduturetechnologyto the introductionof more
analytic conceptualsystemssuch as mediating spaces (GYney,Ing, and
Simmonds2004),introducedasincubatorsof innovationandchange. The
themethatinnovationmay be enhancedy networking,synthesisandeven
symbiosisrunsthroughmanyof the discussions.Generally the approaches
reston the two fundamentalghatinnovationprogressefrom the mentalto
thematerialandthattheinsight,theinspirationassociateavith its inception,
iS a process.

Innovationis mostly examinedasa thoughtprocessasconceptual
systems. That is the case,eventhoughthe objectsof concernare the
advancingtechnologyand complexificationof humansocial organization.
Theapproachremindsme of a statementhat! believeis attributedto Queen
Elizabethl: OLifeis but a bog. Thosewho trip lightly passbest.O The
discussions are occasionally dirtied with the shortcomings of
communication.But mostly,thediscussiongrip lightly overthem. Perhaps
we should considerthat innovationmay be as easily viewed to progress
from the material to the mental. There, sciencemay more directly
contribute to the conversation.

The elevationof networking,synthesisand symbiosisto causal
processsubsumeshat harmonyis a defaultposition of humaninteraction.
IBMOs Global Innovation Outlook 2.0 (2006) presentsan almost
transcendentavtision of cooperationwithin and acrossorganizational
boundariesn questof innovation. OForgeaboutfree enterprise. Think
enterpriseree.Ol wonderhow manyparentsof morethanonechild would
accept the harmony proposition at face value.

Despitetheir transcendentabent, the discussionsare not esoteric
or detached.Theyareanimportantaspecbf the unfolding of a progressive
understandingf innovation. Theterminnovation asa definitionalelement
of the describedservice value stream, however, includes benefits,
limitations, and consequence®f dirtying origination with material
informationalactuationprocesses.Innovationfeedsorganizationdesignas
invention feeds artifactual design.

Artifactual DesigniN to plan or delineate an original product or process.
OrganizationaDesignN to planor delineateanoriginal changen anysocial
organization.
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Tooling N to fit out conversionand production processeswith the
infrastructure by which the process occurs.

InterventionN to comein to modify or influenceorganizationaprocessand
structural change.

The elementsof conversionand productionare seldom clearly
distinguished. Their distinctive meaningsare importantfor understanding
the servicevaluestream. I, consequentlyuseMillerOsdefinition of eachto
clarify the distinction.

ConversiorN to changeOcertailinputsto the systeminto forms moreuseful

for the special processes of that particular systemO (Miller, 1978, p. 3).
ProductionN To form Ostablassociationshatendurefor significantperiods
amongmatter-energynputsto the systemor outputsfrom is converter the

material synthesizedeing for growth, damagerepair, or replacemenof

componentsof the system,or for providing energy for moving or

constitutingthe systemsoutputsof productsor information markersto its

supra systemO (Miller, 1978, p. 3).

DistributionN to divide and give out products and services.

ExtensionN to stretchor to reachas to extend productsand services.
Extensionmay alsobe conceivedasthe extendingof anentityO$oundaryto

take in the function of another entity that is being serviced.

Customer ServicBl intermittent service provided to a customer.

Service CustomeX Continuous service provided to a customer.

The shift to serviceshouldnot eliminatethe older perspective.The servicevalue
streamby itself would eventually stalematein currenttechnologyeven againstits
symbioticadvantagesif the input-throughput-outpuperspectivedoesnot continueits
contribution. That will happenbecauseresearchand development(R/D) is not
convenientlyincludedin the continuousloop of Figure2. R/D drivesthe traditional
value stream. It is a costly and inconvenient add-on to the service value stream.

TRANSFORMATION FROM CUSTOMER SERVICETO SERVICE CUSTOMER

The traditional value streamis transformedo a servicestreamby the introductionof
innovation, organizationdesign, intervention, extensionand increasedemphasison
conversion. Figure 3 illustrates the spiraling effect of those introductions.
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Extensio Innovation

Conversion Organization Design
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Figure 3
Service Value Stream Transformation Spiral

TRANSFORMATION FROM PRODUCTION-DISTRIBUTION TO SERVICE

Someorganizationgleliver products;somedeliver services. Productsandservicesmay
be idealizedasthe extremitiesof a continuumfrom matter-intensiveéo energy-intensive
processes.

Goods Services

Matter Intensive Energy Intensive
Figure 4
Products-Services

Evenmore abstractly,the extremitiesmay be viewed as form utility to place and time
utility (Figure 5).

Goods Services

Form Utility Place and Time Utility
Figure 5
Products-Services

Howeverthe goods-servicesontinuumis conceivedwe mustadmitthatthereexista lot
more goods-servicesombinationghangoodsor serviceswhenthey aredefinedin any
objective or abstract space. Our concern is clearly with a continuum.
Giventhatuniversalrelationshipbetweenproductsandservicesthe inevitablequestion
shouldbeasked. Is there a universal transformation from products to services? At least
one exists.

Potentially,any productmay be transformednto a serviceby takingthe entirelife-cycle
of the productinto the serviceprocess.For example IBMOsearly leasingpolicy andthe
commercial carpet leasing of Interface Incorporated (Anderson, 1998). Such
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transformationgoth gain the symbioticadvantageandaid environmentakustainability
by recycling damaged and worn products.

While the life-cycle approachto productsmay provide a universaltransformationthe

grandexpansiorof serviceundoubtedlylies in anotherrelationship. Thatrelationshipis

betweerenergy andinformation. The relationshipmay be idealizedas a transitionof

meaning betweenthe terms negentropy andinformation. The direct transition
(negentropy_information)is the acquisition of knowledge and the reciprocal
(information_negentropyiy powerof organizationNBeauregard]1961). Thesetransitions
form a cycle of service (Figure 6).

Negentropy -« Information

Service Entity

Baosnyy F01ARS

Served Entity
Figure 6
Energy, Information, and Service

Giventhe servicevalue streamwith its continuousmprovementioop, the cycle spirals
into multiple layersof service. Take,for example,the function of gatekeepingin a
public transportatiorsystem(suchasthatin Tokyo, Japan,}hatincorporaterivately
owned as well as publicly owned segments (subsystems).

Thefunction of gatekeepingmostbasicallyinvolvesa porterwho obstructsentryto the
vehicleuntil paymentof fareis received. Thatfunctionis labor intensiveon a certain
skill scale. The basicfunction may be modeledasan exchanggaccordingto Swanson,
1993) as follows:

CM£, CM{5 SI§ Sto

wherethe maintermsare CM = CurrencyMoneyandS = Service the superscriptareC
= CustomerndTC = TransportatiorCompany the subscriptsndicateobjectivevalueon
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amonetaryscale,andthe chainbeginswith outflow from an entity followed by inflow to
the other,followed in turn by the outflow of the reciprocatingransactiorfollowed by its
inflow to the initiating entity.

At leasttwo levels of skill are neededby the gatekeepelN physicalobstructionand
money-handling. The higher money-handlingskill aspectof the function may be
specializedwith theintroductionof prior ticket purchase.This allowsthe employmenbf
lower skilled porterswith a reductionof the numberof workersat the higherskill level.
That specializationdivides the money-handlingprocessfrom the serviceprocessbhy
introducing a different type of informatioriNa receipt (ticket). Now there are two
exchanges:

CME,CMIS RIS RE, RE,R{S SIS SE, whereR = Receipt

As it is discoveredhatthe remainingskill neededoy the gatekeepeis moremechanical
than social,a machineis inventedto acceptthe receiptand give accesBirelieving the
porters for more socially productive work.

Thefunction of gatekeepingis complicatedwvhenthe tracksor routesof two companies

are connected; a new informational layer is needed. Four exchanges are now required.

CMl 5 CMTCl RTCl R105 RlO RTCl SICl Sf

RS, RIE2S1G2sS,  RIE? RICICMIG CM]E2
Both receiptinformation and money-informationare exchangedamong customers,
transportationcompanyone, and transportationcompanytwo. The more exchanges
required,the morepotentialfor informationserviceexists. All servicerequiresin some
degredabor, materials andenergyfacilitatedby money-information.Consequentlythat
which seems at first to eliminate labor simply moves it to a higher level of service.
Considerwhen multiple transportationcompaniesare addedto the system. For each
additional transportation company, the following two exchanges are added:

Rg TC3 STC3 C") RTC3 TCl CM TC1 CM TC3

Sinceall transportatiorcompaniessell the ticketswith transferprivileges,the customer
initiated exchangeandthe initial serviceexchangeplus all subsequenéxchangesre
performedby all companies. They, consequentlymust eachprovide more and more
specializedaccountingand finance subsystems. That specializationprovides the

opportunityto introduceanotherevel of service. A ticketagencycansell theticketsand
distribute the money to each transportationcompany eliminating the duplicate
subsystemsand allowing the transportatiorcompaniedo concentrateon their areasof

expertise. In that specialization,no receiptsand money are exchangedbetween
transportatiorcompanies.The exchange®ccuronly betweerthe ticket agencyandthe

transportation companies.

CM§, CM§ R35 RS, RGs RS SgS" SGs
RIE RIECM{2 CM{E ...,whereTA:TicketAgency
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Consider now the customers of the transportation companies. The customers transit
among the companies in different patterns in their daily or weekly travels. Obtaining
tickets for specific routes becomes complex and confusing. That complexity provides
another opportunity to introduce another level of service. Tickets denominated in money
value can be issued to customers to gain access to the amount of service desired without
regard to which transportation company is providing it. This, of course, also requires a
new layer of machine gates with information loops relaying the value of the service
rendered by each transportation company to the ticket agency and reciprocating loops of
payment. Notice that the exchanges being serviced remain the same as the previous
level.

C TA TA C C TCl QTC1 QC TCl p TA TA TC1
CMS.O CMS.O RS.O RS.O RO.S RO.S SO.S SO.S RO‘S RO.S CMO.S CMO‘S

Advancing technology drives this higher level of service.

Anotherlevel of servicemay be providedby expandinguseof the money-valuedeceipts
to obtainproductsfrom vendormachinesandevensubwaymall outlets. A furtherlevel
is introducedwith automaticbankingthroughimplementatiorof debitcardsystemsand
still another level through the introduction of credit through credit cards.

PEDAGOGICAL CONSIDERATIONS OF THE SERVICE VALUE STREAM

Davis and Berdrow (2008) providean interestingoverviewof progresgowarda service
scienceorientationmadeover the last decadein businessschoolcurricula. While the
progresss significant, it is not yet beyondan incubationstage. They conclude:OWe
thereforeneedto take servicescienceto the next level and include academicsvho
previouslyhadnot consideredhe studyandteachingof servicescienceto be within their
respective realms of research or teachingO (p. 38).

The Masterof BusinessAdministration(MBA) is widely acceptedas the standardof
professionaleducationfor the traditional businessvalue stream. The questionof its
adequacyfor the servicevalue streammay be raised. It may be that the spectrumof
knowledge exposure required for the MBA is necessary but not sufficient.

It is likely that a Masterof Sciencein Service(MSS) shouldprovide insightinto the
various elementsof the traditional businessvalue stream (the focus of the
MBA) Nresearctanddevelopmentdesign,tooling, procurementconversion-production,
marketing distribution,andcustomeiservice. The depthof suchinsight,howeverwould
haveto bediminishedto makeroomfor specialinsightinto the servicevaluestream.The
MSS should provide special professionalinsight into service customer,innovation,
organizationdesign,intervention,and extension. Systemsscienceand methodology
providesa promising foundationfor this significant core of knowledge. Significant
systems literature concerns innovation, organization design, and intervention.
Glushko (2008) referencesthe discussionof OT-shapegeople.O That discussion
attemptsto getat the needto educatandividualsto varying depthsof insightin several
disciplines. He citesBrownO$2005)definition of principalskill (e.g.,engineeringpasthe
vertical leg of the T and an ability to Oexploreinsights from many different
perspectives . .O asthe cross-baGlushko,p. 16). GlushkocontrastsBrownOwiew
with that of IBM (2007) which definesthe cross-baras deepbusinessskills and the
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vertical leg astechnicalunderstanding.BrownOgpositioningof technicalunderstanding
with deepknowledge (principal skill) cannotsimply be tetheredwith IBMOsdeep
businessskills in the frame of master-leveleducation. Only 150 semestehoursare
available. Brown is correctasto the requirementfor deepinsightinto the technical
understandingf the functional processeshat areto be serviced. That leavesonly the
cross-barto be defined. There,curricularspacedictatesthat the insight be something
lessthandeep. | suggestwo levelsof insight be assignedo the cross-baKgeneraland
specific.
The MSS andthe MBA are structurallysimilar in thatthey both requirean integrative
coreof knowledge. The two degreeshowever,havevery differentcontent. The MSS
providesthreedistinct classef knowledgeexposure.Theyare: (1) generalinsight, (2)
specialinsight, and (3) deepinsight. Generalinsight roughly approximateghat of a
MastersDegreeMinor (or Track). Specialinsight approximateghat of an MBA core
emphasis.Deepinsightequatedo thatof businessandengineeringentry-leveleducation
requirements. Generalinsight is providedinto the traditional value streamprocesses.
Specialinsightis providedinto the servicevalue streamprocesses Deepinsightshould
be obtainedmainly throughentry requirements.A baccalaureatdegreeproviding deep
insightinto specialprocesseshouldbe a prerequisiteéo the MSS program. For example,
anMSSwith amajorin design shouldrequirea BS in engineering design or otherrelated
undergraduatdegree.Additional specializatiorshouldbeintroducedo the designmajor
by requiringcoursework in research and development andcustomer service aspart of
the specialinsight provided at the Masterslevel. Another servicetargetmight be a
productionprocess. Industrial, mechanical glectronic,evennuclearengineeranay be
eligible for the MSS productionmajor. Probablythe industrialengineeris the natural
candidate. The specialinsight coursework for production major would include
procurement andtooling.
Servicemay be introducedto customersn any of the value chainprocessegFigure 7).
ConsequentlyMSS degreesarelikely to be morespecializedhan MBA degrees.The
possibility that a major (or emphasisor track) approachmight provide the conceptual
spaceto incorporatethe insights into secondaryvalue chain processesshould be
considered.
The perspectiveof servicetechnologyasdemandpull movesin the oppositedirectionto
the supply pushproduction-distributiortechnology. The inner circle of Figure7 shows
that the demandpull servicetechnologybeginswith customerserviceand movesback
throughdistribution, marketing,and so on. The outer circle showsthat supply push
beginswith researctanddevelopmenandmovesforwardthroughdesign tooling,andso
on. Generally,a needfor deepinsightinto the procesghatwill be servicedexistsand
therealsoexistsa needfor somedepthof insightinto the two previousprocessesf the
traditionalvaluestreamtechnology. Thatpatternis shownin Figure7 by the broad-band,
multi-shadedarrows. Two exceptiondo thatgeneralrule areresearch and development
andmarketing. Researclanddevelopmenteachesackoneprocesdo customelrservice
and forward one processto design. Marketing reachesback only one processto
production. Possibly it also reaches forward to distribution.
Therelationshipgiscussedhereareknowledgerelationships.Pedagogicatiesign
is anothemmatter. Programscould rangefrom integrativein everycourseto an eclectic
integration of courses.
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Master of Science in Service

Productioy

Supply Push

‘ Deep (Special) Service Insight

—  General (Informed) Insight

Figure 7
Master of Science in Service

MSS AND THE MBA DIFFERENCE

TheMSSandtheMBA areclearlydifferentdegrees.Oneis not simply avariationof the

other. While the structuresare somewhasimilar, the purposeandcontentof the Master

of Sciencen Service(MSS) arealmostcompletelydifferentfrom thatof the MBA. The

MSSis concernedvith the actualfunctionalprogressionsf the valuestream. The MBA

Is concernedwith the management of the operationsand their supportfunctions of
investmentandfinance(Figure8). Thatmanagemernis exercisedhroughinterpersonal
relations,group dynamics,and accountingand managemeninformation systems. The

MBA students taughtto managehetechnologyandinnovationsthatrise to the surface.

The MSS student should be taught how the technology and innovations originate and rise.

10
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The Domain of the Master of Business Administration (MBA)

The increasingspecializatiorandthe resultingcomplexity of economicprocesse$ave
influencedthe introductionof Otracks@ manyMBA programs. Suchtracksattemptto
provide somedepth of knowledgeand understandingn a particularfunctional area.
Most suchtracksconcernthe supportfunctions. OtherMBA programsarebeingtargeted
at specificindustries. All, neverthelessgontinueto emphasizemanagemenas they
should.
While someMBA programshavemigratedsomewhaftrom the generalto the specific,
developmenbf the MSS shouldbe a migrationfrom the specialto the general. The
centerof gravity of the MBA is the Ocoresubjects.OThe benefitof specializationis
evaluatechgainstits corecosts. Whatgeneraknowledgeis surrendered.The MBA core
is well policedby the interactingdisciplinesthat provide content. The developmenbf
the MSSrequiresalmostthe oppositedynamic. It requiresmovemenfrom the specialto
the general.
That process progresses in the following steps:
1. ldentify the depthof knowledgerequiredto functionin eachof the elements
of the value stream.
2. Searchsystemssciencefor bridging conceptsmethodologiesmethods, and
techniques.
3. Structure core curriculum (or course) in systems science.

11
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4. Structureextendedcurriculumof courseghat statethe specialknowledgeof
deepdisciplinesin systemterms. Thesecoursesshould provide a certain
depthof specialknowledgeassociateavith eachof the elementof the service
value stream.

5. The prerequisiteof the MSS shouldbe anundergraduatdegreein oneof the
deepdisciplinesrequiredto functionin one or more of the elementsof the
value stream.

The MBA certainly providesgeneralinsight into the traditional value chain. Many

engineerscomputersystemsspecialistsmanagemeninformation systemspecialists,
marketingmajors,etc. haveobtainedMIBAs. Thosepeopleshouldbe prime prospectgor

matriculation into the MSS.

The questionof wherethe MSS shouldrestin the traditional disciplinal turf of the

universitydoesnot havea clearanswer. The involvementof collegeof businesseems
necessary. Somespecialtiessuchas productionmight be betterlocatedin engineering
while availing their students of certain business courses.

CONCLUSION

A significanttransitionin the way we think aboutbusinesgrocessess takingplace. The
perspectivdas beingdrawnaway from productto service. This transitionreversegshe
perceptionof the structureof marketfrom supply pushto demandpull andtransforms
customerservicefrom intermittentto continuous. In that transformationjnnovation,
organizationaldesign,intervention,and extensionare addedto the traditional value
stream. Thesechangessignificantly impact professionaleducationrequirementsso
much so that a new class of master level degrees may be required.
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