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Abstract. The emergence of service analysis, design, aothies and solutions
presented in service marketing and software engimgpéterature has created a
need for understanding the nature of services.i@enare often considered as
possessing characteristics that are assumed tospeséic problems for service
providers as opposed to providers of goods. Thipeparesents an ontological
interpretation of the concept of service using aegal and upper level ontology
with a strong base in natural sciences. The Basim&laOntology (BFO) is used
to interpret the concept of service, as definedhim Service Dominant Logic
approach. The interpretation is demonstrated in amalysis of service
characteristics, in relation to goods. The ontalaband reductionist approach
opens up to a formulation and analysis of servicesocial and economical
phenomenon, in terms of general natural sciencentwd concepts. The
ontological grounding provides a language that eugpalignment of specific
service definitions used in different subject fieldas well as alignment with
adjacent concepts such as capability. The intexfioet and analysis support the
conclusions that studied characteristics are reket@a the concept of service,
although they cannot be considered as determirremacteristics of service, and
from a practical point of view they contribute galty to observed concerns and
problems.

Keywords: Service, Ontology, Basic Formal Ontology, Servicenimnt
Logic.

1 Introduction

This paper revisits the concept sérviceand explores a novel kind of ontological
interpretation that enables a reductionist analysfisthe nature of services, its
similarities with and differences from goods.

The distinction between, and duality of goods agwtises have been a vibrant topic
of economical, market, and software engineeringaeh and practices. The word
'service' has been part of natural language siBtle dentury and subsequently carries
substantial common sense meaning. The topics oficesr and goods have been
discussed amongst economists [1], such as by Adaith $h his book, The Wealth of
Nations, from 1776, and the discussions continues ¢éoday.

The search for defining and distinguishing chanasties of service have constituted
a key research topic, however practitioners [2] amdearchers [3],[4] find that
characteristics such as intangibility, inseparahilheterogeneity, perishability does
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not constitute major service problems and are mtérchining criterion of services.
The on-going debate illustrate that a deeper utaleding of the concept of service is
needed.

This paper address the question if it is possilde cteate a formulation,
interpretation, of the concept of service, usirfggher level ontology, that can be used
to explain the differences in argumentation retatio service characteristics, relations
between services and goods, and practical consegsi®f servicing.

This question is part of a design science inquitg the requirements that influence
the design of a knowledge organisation construbilit% Perspective, an (Enterprise)
Architecture Viewpoint [5]. In the design of an iy Perspective it is important that
knowledge about capabilities [6], and abilities algned with related, adjacent
concepts such as service since service is sometioesidered as a mechanism to
enable access to a set of one or more capab[ifjeBurthermore, the use of an upper-
level ontology provides an ontological groundingaaguage, that support alignment
of specific service definitions used in differentbfect fields, e.g. organisational
design, marketing and information technology (IT).

The aim of this paper is to present of an ontolalgicterpretation of the concept of
service in terms of general concepts. The uppeti@ntology - Basic Formal
Ontology (BFO) [8] - is used to interpret 'servies' defined by Vargo and Lusch in
their Service Dominant Logic (S-D Logic) work [90]1 The interpretation is explored
and demonstrated in an analysis of service charstite and relations to goods. For
brevity, this paper covers an analysis of the fesdly cited characteristics;
intangibility, inseparability, heterogeneity, anerighability.

The main contributions of this paper are firstlyyavel ontological interpretation of
the concept of service using a upper-level ontoltwat provides a bridge between
natural and social sciences, and offers clarificeti of the constituent parts of the
concept of service. Secondly, conclusions that yaeal service characteristics are
relevant but not determinant, and that practicalplications of the service
characteristics depend on specific kinds of sesvichirdly, the introduction, in
section 3.2, of thélead-to pattern'that provides a novel and flexible approach for
informed reasoning about value creation aldRgsult Laddersup to the Service
Horizon

The paper is structure as follows: In section Datline of the objects of analysis,
services characteristics and aspects, is presehtethe 3rd section, the theoretical
basis is introduced. | section 4 an interpretatibrthe S-D logic service definition
using BFO is presented. The services characteriatie then analysed in section 5. The
paper is concluded with sections with future resleand conclusions.

2 Services characteristics

In this section the service characteristics thatciosen as subject of interpretation and
analysis are presented. They are well known, atehdfited as vital and relevant in
service marketing literature by scholars [2], [M], [3]. These characteristics are
argued to separate services from goods and thatcthestitute major cause for service
concerns and problems that are different from gmodeerns and problems.
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Theintangibility characteristic of service suggests that the pedaoce, application
of competences don't have material qualities amshatabe experienced, seen, heard,
felt, smelled, or tasted. According to Zeithaml E&rvice specific problems include:
services cannot be stored, services cannot becpribteugh patents, cannot readily
display or communicate services, and prices afedlifto set.

The inseparable characteristic suggests that both a producer amdumner that
must be both present at the time of performancehef service; i.e. a service is
produced, delivered and consumed simultaneoustycantralised mass production of
services is difficult [2].

The heterogeneity (inconsistency, variability) characteristic rektgo the
variability, inconsistency, of a service performand service may be rendered
differently over time and space, and some qualitiay vary across service producers,
e.g. a person could by tired one day and well deateother day, standardisation and
quality control are difficult to achieve [2].

The perishability (inventory) characteristic relates to that a smryia performance
of services, or application of competences, carbwtstored for future reference,
delivery, or use [2].

3 Theoretical basis

The theoretical basis consists of three parts;stiigect of interpretation: a service
definition from Service Dominant Logic, an uppekdé ontology - Basic Formal
Ontology, and additional analytical tools.

For clarity the names, designations of previoudfiritd concepts are prefixed with
an abbreviation indicating the ontological domahleyt belong to: sdl: Service
Dominant Logic, bfo: Basic Formal Ontology, ext: dytical tools, extensions.

1.1 Services according to Service Dominant (S-D Logic)

As the subject of interpretation and analysis thevise definition from Service
Dominant Logic by Stephen L. Vargo and Robert Fsdtu[9] is selected because it is
well known, contemporary, and consists of relativdew parts, thus making
interpretation, reduction, reformulation and anislysasible.

The Service Dominant Logic is an approach, persgecitmind-set, and theory
about the nature ddervice in relation to goods, within the realm of marketiand
economic exchange. S-D Logic offers an alternativethe prevailing dominating
goods perspective. Instead of focusing on the engdh@f goods the focus should shift
to a focus to the value that various activitiestarial and immaterial entities provide,
i.e. to the service they provide.

In S-D Logic, service is defined as the processusing one’'s competences
(knowledge and skills) through deeds, processesparnidrmances for the benefit of
another part.

Alternatively a service focus may be formulatedeirms ofoperantsthat operate on
operandggoods, material and immaterial entities, and oflegvices).
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3.1 Basic Formal Ontology (BFO)

The Basic Formal Ontology is an upper-level ontgltigat supports the creation of
lower-level domain specific ontologies.

The BFO project [8] started in 2002 with initiakthretical contributions from Barry
Smith and Pierre Grenon. The aim of BFO is to pfeva genuine upper ontology that
specifically can be extended by domain ontologiegetbped for scientific research,
such as for biomedicine. BFO is based on the piacdf ontological realism [11],
where ontologies are viewed as representationhiefréality that are described by
science.

Key elements of BFO are the support for formal i¢a) reasoning enabled by its
definition and the inclusion of common formal thesrsuch as mereotopology and
qualitative spatial reasoning. As part of the dfftor formalize BFO, the BFO is
defined using OWL and in first order logic usingetlCLIF (Common Logic
Interchange Format) from 1SO.

With respect to other public domain ontologies D®,GUMO and CYC, BFO
aims at, and provides a smaller core that is exfeledand adaptable to specific
domains [11], thus making it suitable for creataira service specific extension. BFO
shares some philosophical basis with DOLCE and SUBW@h as the inclusion of
‘universals' and ‘particulars’ as well as the decwme of a dichotomy between
‘continuants' (‘endurant’) and 'occurrents’ ('prenak).
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Immaterial Entity ‘ Quality ‘ ‘ Realizable Entity i ‘ Process Profile )
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‘ Independent Continuant ‘

Material Entity
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j
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Fig. 4. lllustration of key concepts from the BFO Ontolpggrsion 2012 July

Table 9. Description of BFO concepts used in therpretation

BFO Description

Entity An entity is anything that exists, or hasstad, or will exist

Continuant An entity that persists, endures, or continues x@stethrough time while
maintaining its identity. (‘endurant’)

Occurrent | An entity that unfolds itself in time, ibis the instantaneous boundary of such an
entity (for example a beginning or an ending),tas ia temporal or spatiotemporal
region, which such an entity occupies. (‘perduyant'

Material |Has some portion of matter as proper or impropetticoant part. ‘Portion df
Entity matter’ is intended to encompass both mass andygnEvery material entity at
any given time is localized in space at that tiam& can move in space. Material
entities are three-dimensional spatial entitiesc@srasted with the processeg in
which they participate, which are four-dimensioaatities.
Example: a human, an aggregate of humans.

Object A material entity, which manifestausal unityvia physical covering (organism

1
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cells), or internal physical forces (portions ofidanatter such as rocks and lumps
of iron), or engineered assembly of components ifeeged artifacts such as
watches and cars). Objects can be joined to othjcts and may include other
objects as parts. Examples: cell, organism, gragand.

Immaterial| Have no material entities as parts.
Entity Examples: surface, line, point

Process Has temporal proper parts and for some tiirfe s-depends-on some matefial
entity at t. has-participantis an instance-level relation between a process, a
continuant, and a temporal region at which theiooant participates in some way

in the process. A process do not change, it ishiamge itself.
Examples: the life of an organism, a process @fsigy.

Process |A process that represents a selective cognitionalostraction of mutually
Profile dependent sub processes.
Examples: a pair of rumba dancers is moving togetheoss the dance floor form
a mutually dependent process pair, the processngddrature changes in John

3.2 Analytical tools

For the purpose of analytical convenience we intoed 6 supporting concepts:
Performer, Servicing, Result, Lead-to pattern, Resadder and Result Horizon.

A Performer is abfo:Material Entitythat can change the world. Tagt:Performer
concept facilitates an understanding of questioelating to interrogative 'who', ‘who
is doing what' andsdl:Operants Examples include; Natural performers (organisms,
humans,...), Man Made (machine, information systeémSocial (person, organisation
unit, enterprise, ...), and Roles (actor, workey, .

The word "service" is often used as a sign for lbéhact of ‘applying competences
and the resulting value, benefit part of (a) sa{s}. Servicing is abfo:Processthat
specifically corresponds to the act of applying petances.

The following Lead to pattern Result Ladder,and Result Horizonconcepts
provides the primary vehicles for reasoning aboandfers of benefits from providers
to beneficiaries.

The general three-pdtead to pattern is a pattern whersome source entities lead
to some result entitieg6]. This pattern is pervasive in science, theortwd
frameworks, e.g. causality - effect from cause, mseto some ends, marketing -
attributes lead to consequences that lead to vfl2¢snd templating [13].

[ |
@ | pattern ! N )
) ; R Result Horlzon
/ I \ : source source resuit v
' . lead to lead to
i Entlty Entlty Ent|ty
source[fole determinant[product role |
| Sewicing T T
Entity: ] { Entity ] { Entity: ] |nstrumenta| / mediating termlnal

Fig. 5. lllustration of (A) Lead-to pattern, and (B) Redudidder and Result Horizon concepts
« A Source entity participates in a thematic source role, e.g. sowentities are

instrumental in bringing about a result. Examplesterial and immaterial entities,
humans, competence, skills, knowledge, informatiom performers.
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* A Result entity participates in a thematic determinant produce.rdxamples
include; value; benefit; satisfaction of objectiagd entity, quality, functioning that
comes into being, dies, does not come into beind;aastate-of-affair; and a change
or no change; and some act that is completed-dohdeme.

» ThelLead-to entityis an entity that provides a link between the sewand the result,
where results are lead to, brought about, achiesedomplished, realised, made,
generated, etc. Examples of lead-to mechanismsidacla realising process,
mechanism, causality, logical entailment, coungetdal specification, probabilistic
specification, and mathematical formulas.

A Result Ladder is a partially ordered set ekt:Resultsvith ext:Lead-tolinks in-
between, where axt:Resultmay play the role of &xt:Source entityffor following
ext:Lead tolinks. A ext:Result Ladder may include intermegiakt:Lead talinks that
mediatea transfer betweesource entitiesand terminakesult entitiesover time and
space.

In marketing and in services research numerous pbesnof ladders are found, e.g.
Means-End Theory where product attributes (A) leadonsequences in product use
(©), to individuals’ values (V) [14], value theosi¢15] such a Rokeach instrumental
and terminal values, and Cocktons worth maps [t6the analysis no specific value
theory is assumed.

The ext:Result Laddeconcept enable a detailed analysis of a numbédreokfit
related aspects and questions: What is valued,hwhédue is attributed to whom?
Where and when arext:Resultsobserved and measured? How maait:Result
Laddersexist simultaneous (customer, provider, workernerysociety, ...)? Is there a
single terminal end point, or multiple? If so, ddbe value ladder terminate in some
universal value space (“everything”), or at somki@attributed to some single entity
(“the™), or in societal values (“we”), or in expernitial values of (all) sentient beings
(“i"), or in some values that evolve over time?

A Result Horizon specifies the time, space and end result(€xtoResult Ladders
As such it is analogous to an investment horizon.

The extResult Horizorconcept enables a detailed analysis of questindsaapects
that influence design, management and governanceseofices: Where does a
ext:Result Laddeends, or should end? Is it at servicing completiorat the exchange
of service performance for money, or should/musttbrizon be longer? Higher order
values such as dignity, justice or gender equalitgy be assumed to be even
(qualitative) better than money, or emotional value

4 BFO based interpretation of the S-D Logic service
definition
In this section the interpretation of the serviagfimtion using the Basic Formal

Ontology (BFO), is presented. The following S-D kmdefinition constitute the base
for interpretation and subsequent analysis:

"the application of competences for the benefamdther" [10].
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The service definition involves two agentive emstthat play two roles, ttapplyer
(producer, provider) andanother (consumer, beneficiary). From a systems
perspective the two entitles may be consideredaghard or soft) systems [17].

In the following diagram the rectangles represembcepts, the ovals represent
concept relations, and the lines represent arguswdrat concept relation.

<bfo:Quality>

<bfo:Continuant>
competence

<bfo:Continuant> <bfo:Continuant>

<bfo:Continuant> < <ext:Performer> <bfo:Entity> <bfo:Entity>
re! benefit

operates on
participation> Zparticipation> Zparticipation>
applyer source source
[ [ [

. <ext:Servicing>
application of competences

<participation>
lead-to
[

<bfo:Occurrent>

<participation>"<<participation>
result another
[ 1

‘ <bfo:Occurrent> ‘

.. <bfo:Process or bfo:Process Profile>
application of competences for the benefit of another

Fig. 6. lllustration of the BFO based interpretation eb3 ogic service definition
The "application of competencéis interpreted as consisting of five constructs:

1. The applyer entity that is attributed to the ‘application obrepetence for the
benefit of another’, is interpreted generally asf@Continuant For specific kinds
of service a more suitable subtype may be defieegl, a Human being can be
represented astdo:Material Entity

2. An applyerincorporates of at least one entity that parform the "application of
competences”, i.e. change the world and deliveefitsn This entity is interpreted
as aext:Performer, that is competent (have requisite or adequateityabilr
qualities). In many cases tlaplyer and performerare the same entities, e.g. a
human. In other cases they are different, e.g. rganisation consist of persons
performing the servicing.

3. Competencesare for the purpose of brevity interpretedbés Continuantqualities
of aext:Performer.

4. The S-D Logic service definition do not explicitigclude references to entities
other than competences it is however implicitly emstiood in S-D Logic that more
entities can participate in axt:Servicingprocess, such as material and goods.
These additional entities are added to the interpretation as participating
bfo:Continuants

5. The application of competencesoccurrence is interpreted as ext:Servicing
processin which theapplyer participates, together with at least ane:Performer
and possibly one or mot#o:Continuantin source roles.

The 'the benefit of anothet' is interpreted as consisting of three constructs:

1. An another entity that is interpreted ashéo:Continuant.
2. Thebenefit entity is interpreted as dfo:Entityattributed to thenotherentity.
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3. Both another and thebenefit entities participate in aibfo:Occurentwhere the
benefit comes (or not) into being. Thenefitentity participates in eesult roleand
theanotherentity in ananother role

The last part of the definition to interpret is thier" part that links the "application
of competences" with the "benefits of another". Beparation of the two (or more)
agentive entities implies that some form of transferesults, must exist, directly or
through intermediary entities and/or over time andipace. Here thext:Lead to
pattern is applied to represent linking and transfer aspdietweenapplyer and
another The competengxt:Performer and additional entities attributed to tyeplyer
corresponds to entities playing tl®urce role the benefits attributed toanother
corresponds toesult role entitiesand the overalapplication of competences for the
benefit of anotheprocess corresponds to tet:Lead topart.

Depending the specific kind service defined or yeed, the overall “application of
competence...bfo:Processcan be represented as one ldifieProcessor as a group
of smallerbfo:Processesor as abfo:Process Profilan alignment with soft systems
thinking [17].

For a specific kind of service it is possible tosier both thepplyerandanother
as causally unitetbfo:Objectsand then associate kdo:Processwith each, possibly
together withintermediarybfo:Occurrentsor bfo:Processesshat mediate the transfer
of benefits. This kind of separation opens upetd:Result Laddemland ext:Result
Horizonreasoning.

A Service horizonis defined as &xt:Result Horizorthat determines the scope of
service benefitext:Result Ladder(sho consider. It should be noted that Hyplyer
andanotherentities may value intermediary results and teainenefits differently.

The Triple-O service constructsdl:Operantis interpreted as ext:Performer,and
sdl:Operantas additionabfo:Continuantsarticipating in éfo:Occurent

5 Analysis of a interpreted service definition

This section presents an analysis of service ctexatics based on the Basic Formal
Ontology based interpretation of service as define8-D Logic. The analysis focuses
on exploring the following questions: Is the chaeaistic relevant to the definition of
the concept of service? Is the characteriddétermining/distinguishing service from
goods? Does the characteristic imparetctical considerations?

5.1 Intangibility
In the service interpretation three sourcemtzngibility are identified:
» bfo:Occurrent the occurrence of “application of competencesg, hair cutting.

» participating source intangiblffo:Immaterial Entitiese.g. hair style.
» resulting benefibfo:Entity at the end of &ervice Horizone.g. customer value.
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In the service interpretatiofangiblephenomenons are identified:

» ext:Performerssdl.operantse.g. hairdresser and customer.
» bfo:Material entitiessdl:operandse.g. chemicals, pair of scissors and hair.

What could be argued is that goods, in an oppasitese, can be seen and tasted,
e.g. a cake, hair cut. However some goods aregiiiln e.g. hairstyle, news, patents
and intellectual properties.

The relevance of tangibility depends on one or mBesvice horizonse.g. an
intangible hairstyle, lead to a tangible hair oubich leads to emotional intangible
values at a later dinner. One argument for intdliyiis that all Service horizons
finally end up in sentient beings or humans witlsufeng intangible terminal
emotional values. This argument is problematicmfr@ practical point of view, since
service agreements often are specified in ternshofterService horizonand tangible
results, such a cut hair or other functional qieitFurthermore the actuakt:Result
Laddersand Service horizongelevant to the provider, and beneficiary are émagal
different.

From a practical point of view, the qualities ofsarvice depend on the mix of
participating tangiblédfo:Performersandbfo:Continuants (material or immaterial).

Goods produced in manufacturing processes canegveedi as the sum of processing
steps, or a historical embodimenteodt:Servicing[18]. The last production steps can
be viewed as embedded services performed by th@isupn behalf of the consumer.

Based of the analysis | find that intangibilityaiselevant characteristic of a service,
although not a determinant characteristic. Frommagtital point of view intangibility
is relevant, however a focus on intangibility mayfuscate the relevance of tangible
entities alongext:Result Laddeand at theService horizon.

5.2 Inseparability of production and consumption

In a hairdressing service case, a hairdresggplye) and consumerafiothe) meets,
rendezvous directly in sevetafio:Processeswash hair’, ‘modify hair’, etc. where the
application of competences lead to benefits (cirt) Har the consumer, i.e. a direct
transferext:Lead tomechanisms are present. However benefits may ial&gerat a
later stage, in some other location, possibly dinamer, mediated by the hair and the
mental state of the consumer. Téet:Result Laddefand Service horizonmay be
longer than the time and space where hairdressbrcansumer rendezvous, or the
period ofext:Servicing or the duration of a service agreement.

When buying a tree in order to facilitate cleanfairour children; the transfer (lead-
to) processes between the tree buyer, planter aindef beneficiaries are many and
separated by time and space.

Based on the analysis | find that inseparability i®levant characteristic of service,
although not a determinant characteristic. Fronractal point of view, reasoning
about inseparability could be replaced by reasorabgut ext:Lead toprocesses,
ext:Result LadderandService horizons.
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5.3 Heterogeneity (inconsistency, variability)

Two separate services, applications of competangaies two distincbfo:Processes,
leading to differences in the quality. Three sosrod variability in servicing are
identified in participatindfo:Continuants

» ext:Performer e.g.hairdresser, numerically controlled machooenputer.
» bfo:Material entity e.g. pair of scissors, shampoo.
» bfo:Immaterial entitiese.g. hair style.

In goods production processes the qualities ofiqpating ext:Performershave an
impact on the variability in the qualities of goodsabour intensive production
processes involve variability patterns that diffeom processes executed by high
quality man-made machines, or computers. In cadesevthe supply of goods are
demand driven and engineered-to-order, the praslugtrocess may involve higher
variability due to re-tooling, configuration of nfanes, and human creative activities
that cannot fully benefit from being repeatable atahdardised.

Analogous to production of goods, the sawePerformerandbfo:Material entities
may participate in two differengxt:Servicing processesyhich may lead to lower
expected variability. Variability in service avaiiity may be mitigated by sourcing
and dynamic capacity management of participabfogContinuants

In the case of a custom-made toy making servicepmpany may choose to
manufacture toys with high performance man-madehimas, using steel as material,
or human craftsmen that carves toys out of woodek@ interesting questions arise,
what is more relevant, the variability of serviciogthe variability of the participating
material? Depending on how variability is measuaegdghly variable, man made, old
and ragged, toy made out of wood may be considasetiore (emotionally) valuable
than a durable, hard, cold and low variable stel t

Based on the analysis | find that heterogeneityrislevant characteristic of service,
although not a determinant characteristic. Fromagtiral point of view all sources of
variability should be considered along relevexitResult Ladders

5.4 Perishability (inventory)
In the service interpretation four sources of getislity are identified:

» bfo:Procesq"application of competences"), e.g. cutting difadr,

» ext:Performer e.g. hair dresser that gets older and forgets,

» sourcebfo:Entities e.g. shampoo and pair of scissors that degradgedime.
 resultingbfo:Entity, e.g. emotional values of a haircut that dimiraskr time.

An “application of competencegbfo:Proces} cannot be stored for future ugen
the other handext:Performersand participatindpfo:Material entities(pair of scissors,
rental facilities) can be stored, and they can douised or produced in advanced for
later participation in delivery. Neithext:Performersandbfo:Material entitiesneed to
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be owned or controlled. In a sourcing scenario tlkeap be accessible (in mint
condition) and thus replace inventory.

Goods (interpreted a®fo:Material entities) as well asext:Performers and
bfo:Material entitiesthat participate in manufacturing processes maigip®@ver time;
people and machines get old, material decomposemichls degrade, etc.
bfo:Immaterial entitiessuch as hair styles, songs, digital and reprodeiaibaterial
exist over time without diminished capacity, altgbithey may be forgotten.

Based on the analysis | find that perishability irelevant characteristic of service,
although not a determinant characteristic of serviirom a practical point of view the
temporal and inventory aspects of participatexy:Performers bfo:Material entities
andbfo:lmmaterial entitie@re highly relevant for both services and goods.

6 Future Research

Through a formalization of the service definitiamsing the same first order logic
construct used in the formalisation of BFO, a damspecific service extension to
BFO can be created. Such formalisation providedatfgom for detailed analytical
comparisons between a wider range of service diefivs, service aspects, suchcas
creation of valugand inquiries into larger systems based on seswand goods.

The use of BFO as an ontological grounding (langliagn be used to integrate a
service construct with adjacent constructs suclcagsability. In the paper “What
Capability Is Not” [6] | provide a conceptualisatioof a Capability construct, “a
substantial possibility that source entity(ies)di¢a a result”, based on tlext:Lead to
pattern, that integrates well with presented serinterpretation.

The BFO interpretation together with the Triple-Oncepts (operant, operand,
occurrence) suggests that a simplified, sociallgraed, definition of service may be
possible, e.g. “use of effort (energy, materiadidimg to a result of another”.

7 Conclusions

In this paper, | have revisits the concept of senand presented an interpretation of
the concept of service as defined by the ServicemiDant Logic framework, using a
higher level ontology - Basic Formal Ontology. Thee of BFO enables an inter-
theoretical reduction and a bridge between sodidlreatural sciences.

Based on the interpretation and analysis | argae the use of BFO provides
clarifications, of the constituent parts of the cept of service (as defined in S-D
Logic), and of similarities and differences betwagmods and services. However the
interpretation and analysis of a single serviceinitedn reduces the possibility for
making more general conclusions.

Furthermore | conclude that the studied charadtesiare relevant to the concept of
service, although they cannot be considered agrdietent characteristics. From a
practical point of view the studied characteristamntribute partially to observed
concerns and problems.
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In order to obtain a complete understanding forthbgervices and goods, it is

necessary to consider the nature of all partigigatbfo:Material Entities
bfo:Immaterial Entitiesandext:Performersalong one or morext:Result Ladderap
to the relevant or desire®kervice horizon

These findings are consistent with studies [2], #medview that a service involves a

service perspectiven value creation rather than a category of masKetings [19].
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