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Developing a Product-Service System through a Prodtisation

Strategy: A Case from the 3PL Industry

A Product-Service System (PSS) is created by coméitagngible product and an
intangible service into one integrated offering. $ha PSS can be achieved by a
production company adding intangible services ppauct using a servitization
strategy. Or, by a service company adding a tangbdeluct to a service by
means of a productisation strategy. The focus of tapepis on the latter. Our
work demonstrates a significant gap in the literainréhis area. To address this,
we adapt an existing PSS conceptual framework peovithy Oliva and
Kallenberg (2003) as a means to identify the drivangl restraining forces
considered by a service company as it explored thsilpibty of pursuing a PSS
productisation strategy. The conceptual frameworkgplied in an exploratory
case study with a 3PL service provider. Applicatidrihee framework reveals
new driving and restraining forces not previouslgcdssed in the literature.
Furthermore, it allows a preliminary quantificatiohthe driving and restraining
forces using a force field analysis approach (Lew&h1). Our work contributes

towards the expansion of the empirical knowledge batiee area of PSS.

Keywords: Supply Chain Management, Product Servigstetns, Logistics,
Productisation, 3PL
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1. Introduction

The commercial attractiveness of PSS is particulalevant for manufacturing
companies, as adding a service component to theduption offering has been found
to bring more sustainable competitive advantagesn@&mpully, 2002) and higher
margins (Liu et al. 2014; Mont, 2002a). Case swdia Xerox (Rothenberg, 2007;
White et al. 1999), IBM (White et al. 1999) and RdRoyce (Baines et al. 2007; Spring
and Araujo, 2009) have demonstrated the finan@aklfits of integrating services with
a production offering through a strategy of seraition. However, despite the apparent

commercial attractiveness of such stratedieshaueret-al{2005)-peint-eut-that-rmany

many organisations struggle to successfully implemeatrthiCoreynen et al. 2017)a

problemthe-authers-definereferred as the “service paradoxGebauer et al. 2005).

As the aforementioned research illustrates, mos$ P&search to date has
focused on production companies adding servicesdate a PSS. Evans et al. (2007)

go as far as to argue that production companiesidte at the heart of any PSS.

However, illustrated using Tukker's PSS framew(Figure 1),-PSS can be
achieved either through a servitisation strateggdifay services to a production
offering) or a productisation strategy (adding fltey products to a service offering).

This highlights that PSS is achievable for bothdpigiion and service companies.
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Value Product-Service system Value

mainly in mainly in
product Service content service
content (intangible) content
Product content
(tangible)

Servitisation strategy

Productisation strategy

Figure 1: Productisation vs. servitisation stratéapted from Tukker, 2004),e

To date however, there has been very little workpooductisation strategies
(Harkonen et al. 2015; Leoni, 2015) andse learning of productisation is not well
documentedChattopadhyay, 2012Moreover, most literature related to productimati
is found among business practitioner magazines rantddiscussed explicitly in the
academic literaturéHarkonen et al. 2015}t is this gap in the academic literature that
motivated this research, leading us to specificagdress the topic of PSS

productisation strategies in this paper.

Such research is timely, as examples exist of semdmpanies adding tangible
products to create a commercially viable PSS. GemsiAmazon’'s success in
developing a PSS by starting with a service offgriweb shop) and then adding a
physical product (Kindle), or Google’s attempt ®vdlop self-driving cars and mobile
phones. In addition to these two industry casesgetlare growing calls in the literature
for more practical examples of, and empirical redearelated to, productisation

strategies (Harkonen et al. 2015; Leoni, 2015).

Specifically this paper addresses the followingaesh question:
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« What are the relevant driving and restraining ferder a service

company to add physical products to their offetmgreate a PSS?

The terms driving and restraining forces are deditedy selected to make use of
the terminology of force field theory (Burnes andoke, 2013; Lewin, 1951; Swanson

and Creed, 2014). These terms are discussed indeta# in later sections.

To address the aforementioned research questienethainder of this paper is
structured into six sections. The next section jplew details on the research
methodology used. Section 3 contains the results littrature review carried out to
bring together existing knowledge related to theeaech question. Section 4 provides
the empirical findings generated from an explonataase study. The overall
conclusions drawn from the research are providedeation 5, with the research
limitations acknowledged in section 6. We conclwdéh section 7, which provides

avenues for further research in the area of PS@uptization.

2. Methodology

In this section we explain the overarching methodglused in this paper. Separate
sub-sections provide details on the method useeélert and review existing literature,
to develop the conceptual framework and to coliita in the case company, hereafter

referred to as the CasComp.

The overall methodology applied in this paper istguially presented in Figure
2. The boxes in the figure provide the steps agpligth each one expanded upon in the

following sub-sections.
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Systematic Literature review

!

Adaption of existing PSS
conceptual framework

!

Exploratory case study

y

Comparison of findings from
literature review and practical
findings from case study

y

Newly developed conceptual
framework

Figure 2: Overview of methodology

2.1 Literature Review

To ensure we collected a broad view of the exislilegature, we searched the
term “PSS” and “Product-Service System” (in titl&sywords and abstracts) in three
separate search engin@oogle ScholarResearch GatandEBSCO Discovery Service
(EDS. We selecte@Google Scholaras this would give us the broadest net of patgers
research the key terms. We usRdsearch Gateas it contains a large number of
conference papers and would ensure we capturedntis recent thinking on the
subject. And finally we use&DS as a way to identify high quality, peer reviewed
papers. Only papers that included at least ondefaforementioned search terms was
included in our research.

This initial search generated a large number afltesTo reduce the number of

papers, the additional keywords “productisationd dproductization” were first added

Page | 6



to the search criteria to identify papers on thgsecific topics. This generated only a
small number of papers. Next, we expanded the Beand looking at both production
and service companies, we aimed to identify papetated to the driving and
restraining forces towards pursuing a PSS stratfgyidentified that a large number of
related terms were used to describe these forcemmmes included the terms
motivations, enablers, challenges, obstacles amdrdr Thus, each of these terms was
individually added to the keyword search critedadentify associated literature.

From this search strategy, more than 180 papers identified. These papers
were reviewed and discussed by the research tednfr@m this, a total of 90 papers
were selected for inclusion based on their relegdaadhe research question. From these
90 papers, we also searched for conceptual frankswibiat could be applied in our
research.

As indicated in Table 1, the literature review im#d papers from a range of
journals and conference proceedings. A full listref papers analysed can be provided

on request.
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Table 1 : Source of papers used in systematic liteture review

No. of

Source (Journal, conference paper, book, report) Papers

Business Process Management Journal

Business Strategy and the Environment

CIRP Journal of Manufacturing Science and Technpolog
Computers & Industrial Engineering

International Journal of Advanced Manufacturing Arezlogy
International Journal of Business Administration
International Journal of Innovation Management
International Journal of Operations & Productionrdgement
International Journal of Production Research

Journal of Cleaner Production

Journal of Engineering Design

Journal of Engineering and Manufacturing

Journal of Manufacturing Technology Management
Product: Management & Development

Supply Chain Management

The Journal of Sustainable Product Design

The Service Industries Journal

Conference paper (various conferen

Books / reports / thesis / working pag

Total Papers analyzed

SHENdMrrrworrEIRENMNRPROR R RR

The papers were read and catalogued, based onewtibly were focused on
productisation, servitisation, or both. Then, taralysis on the keywords provided by
the authors of the papers was carried out as a twayerify our analysis and
conclusions. The text analysis was carried outgusin on-line text analysis tool

https://www.online-utility.org/text/analyzer.jsp

2.2 The Conceptual Framework

The literature review was also used to identify captual frameworks that could be
employed as a lens to structure this research. Mggldo use the conceptual framework
created by Oliva and Kallenberg (2003). Althoughdiby the authors to investigate the
transition of a production company to a PSS, thenéwork was found to be a useful

means to understand the journey that an organisafi@ny type could take towards
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developing a PSS. We elected to make use of thisegual framework and adapt it for
our purposes rather than create something new, eadeits that using an existing
conceptual framework would facilitate later resba@ compare the respective journeys
taken by production and service companies.

The adjustments to the framework were made basdHdeoknowledge acquired
from the literature review and from the researcthhwie CasComp. However, we have
elected to introduce the framework and the changgde to it here, as the framework is

key to understanding the remaining parts of theepap

Decision to
Current . Target
- aim to change e
position L position
position

Relative .
X Relative
importance

. importance of
of services
[] L\ [__\ tangible goods

_______________ >)
feedback loop
<_ ______________
What do you | Why do you want to Execution of Why don’t
offer today? | add tangible plans to add you want to
products to the tangible go even
service offering? products further?

Driving Forces (DF)

Restraining Forces (RF)

\—Y—}

Scope of this paper

Figure 3: Conceptual framework to understand theney of a service company to
a PSS. Adapted from Oliva and Kallenberg (2003)

We make four major adjustments to the original famrk by Oliva and

Kallenberg (2003). First, as we are focused onRISS productisation journey, we

Page | 9



changed the focus of the framework to reflect tfandition from adding intangible
services to adding tangible goods. Second, we addechdditional step into the
framework, which we labelled as “decision to ainthange position”. This allowed us
to create a clear line to distinguish the periotblethe company decided to pursue a
PSS and the period after the decision was madedi@vthis, as we found it was useful
to make a distinction between the factors consaledgen deciding to pursue a PSS and
the factors encountered after the decision is méile.former factors paint a clearer
picture as to “why” a company may want to pursi®SS strategy, and the latter factors
relate to “how” the decision is implemented. Thisn line with the ideas of Cook et al.
(2012) and Gebauer et al. (2005) who make a distimdetween the disposition or
willingness to pursue a PSS and the ability andogipy to do it.

Making the distinction between the decision makamgl the execution phase
also facilitated the application of field theoryefiin, 1951). This use of field theory
opened up the possibility of being able to quarttiy driving and restraining forces and

begin to make sense of their relative strengths.

The third change we made to the framework is thitiad of the terms driving
forces (DF) and restraining forces (RF). As preslgunoted, we identified that a
number of labels are used to explain these diffefactors, including terms such as
motivations, triggers, opportunities, obstaclesalleinges and critical success factors
(Baines et al. 2009; Battaglia et al. 2016; Belvedst al. 2013; Cherubini et al. 2015;
Isaksson et al. 2009; Oliva and Kallenberg, 2008refPa et al. 2013). In our
framework, we deliberately apply the different terrro make a clear distinction
between, on one hand, the forces influencing ttategiic decision to pursue a PSS and,
on the other, the factors influencing the impleraaoh once the decision has been

made. For clarity, we use the following definitiansour framework.

Page | 10



» Driving Force (DF): Any force which positively lesuthe company to decide to
pursue a PSS.
« Restraining Force (RF): Any force which dissuadesdompany from deciding

to pursue a PSS.

The last change we made to the framework is théiaddf a feedback loop
between the decision and target setting stage. W& do demonstrate that the strength
of the driving forces relative to the restrainingrdes will influence how far the
company aims for in terms of their target positibm.addition, the feedback loop
demonstrates that the factors encountered durm@xicution phase may result in the
company going back and making different strategicisions, either expanding the use

of PSS or equally, deciding to reverse the decigiquursue a PSS.

We elected to focus only on the driving and restraj forces in our case study
and deliberately excluded collecting data on thetoid encountered during the

implementation phase. This is to provide a clefoeus for our research.

We used this adapted conceptual framework as angsdens to explore, by
means of a case study research method, the actuimigdand restraining forces for a

service company pursuing a PSS productisationesfyat

2.3 Case Selection and Data Collection Design

The CasComp was selected as when this researcimiai®d, the company was in the

process of considering a PSS productisation syat€gus, the possibility arose to

observe and identify the practical driving and nasing forces considered by a service
company assessing this strategy. An exploratorglifqtive, case study was used in line
with the arguments put forward by Yin (2009), whmgests the use of this approach

when attempting to address questions exploring vehatcurring and why. In our case,
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the focus was on understanding why a service coynpaould consider a PSS
productisation strategy and what were the relewdning and restraining forces

influencing that decision.

Our research with the case company began in Jar2@tg and ended in
December 2016. Participant observation was theopnatant data collection method
throughout the research. The data collection teglas proposed by DeWalt and
DeWalt (2011) allowed us to gather first hand deden the managers as they discussed
the productisation topic in their natural, workiegvironment (Gamst, 1980). However,
relying on only one data collection method openpdhe possibility for research bias.
Consequently, to allow triangulation of the datai@in, 1978), secondary data, both
internal and publically available, was also anadyaed a small number of interviews
were carried out with the senior management teaensure the data collected in the

participant observation sessions had been corritéypreted.

For the participant observation data collectionyhers of the research team
participated in four annual strategic review sessi@t the company, which were
attended by the Chief Executive Officer, Chief Ficial Officer, Chief Legal Officer
and other senior members of the management teara. r€searcher also attended
quarterly strategic review meetings (16 in totaljieh included many of the CasComp
senior management team. In addition to the formarigrly reviews, 15 informal
interviews and 10 smaller workshops (2 of whichuded CasComp customers) were
carried out with senior managers in CasComp toead@ho more detail on specific
ideas. At all of these events, detailed notes waken and summarised back to the
CasComp for verification. Secondary data collectiaas also carried out to look for
inconsistencies with data collected from the marsmg&econdary data collection

included a review of the company’s published anmegbrts, the company’s internal
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and external website, and internally available imgeminutes and CasComp created

presentations.

To check the validity of the research method, whilked heavily on qualitative
data collection, the criteria proposed by Zachdsiad al. (2013) was applied to verify
that the research methodology met the criterialésign validity, analytical validity and
inferential validity. The research limitations idigied are provided in a later section of

this paper.

With the CasComp data collected, the final stepun methodology involved
populating the conceptual framework with the firgtigenerated from CasComp. To do
an approach proposed by Ramalingam (2006) were. udsithg this involved the
research team and the CasComp management jostilygliall of the forces in support
of the change (the driving forces) in one colunmg &sting all the forces against the
change (the restraining forces) in another. Theaeh team then worked with the
CasComp to quantify the strength of each force fame to four, applying positive
numbers to the driving forces and negative numtmete restraining force. The choice
of the numbers 1 to 4 was selected by the resdaarh after consultation with the
CasComp on the most appropriate representatiomefstrength of the forces. For
example, a driving force that was discussed byGhsComp, but not in great depth,
was given a weighting of 1. Conversely, a drivilmgcé discussed in great depth and
which had a major influence on the decision wasgia weighting of 4. The same
principle was applied to restraining factors buhgsa negative scale of -1 to -4. This
method allowed us to quantify the strength of edriving and restraining force, and by
using positive and negative numbers respectivelygalculate an overall net effect of

the two opposing forces.
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This overall methodology allowed us to addressrédsearch question specified

in the introductory section of this paper and deanclusions from our research.

3. Findings from literature review
3.1 Productisation and PSS
As per the literature review procedure laid ouséttion 2.1, the initial focus was to

bring together current research on PSS and praddicth. Fhe-Literature reviews on

PSS by Baines et al. (2007) and Beuren et al. (2048 Mahut et al. (201provide a

good general overview of the many research stremmsidered in the field of PSS. Of

the twothreg enly Beuren et al. (2013)nd Mahut et al. (20174dentify productisation

as a stream of literature within PSS, But-autheraeither discuss productisation in

detail nor provide aleardefinition of what is meant byhe termproductisationn-their

researchThis lack of definition is important. As pointedt by Harkonen et al. (2015),

the term productisation is not fully establishedlefined in the scientific literature even
though it is regularly used by practitioners arduisirial managers. Although Harkonen
et al. (2015) provide more than 30 different exptéons of the term productisation,

many are related to standardising service offering®undling software and hence not
appropriate in the PSS context. Using the widetpgaised definitions of PSS provided
by Goedkoop et al. (1999), productisation in thategt of PSS relates to adding a

tangible product to an existing intangible senaéfering.

When considering productisation in this sense aitlsimthe context of PSS, the
literature review identified very little existingesearch. In fact, of the 90 papers
reviewed, only one conference paper was identiffed had a predominant focus on
achieving a PSS through productisation: Leoni (20L&oni (2015) encapsulates the

current stage of productisation research:
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“The productisation concept is still not well esliabhed within academic
discussion, so much so that it is not possibledémiify a specific research community
dealing with this topic. More productisation-spécitudies are needed and significant

work remains to be undertaken.” (Leoni, 2015, p. 13

This lack of specific research on productisatioPBS contrasts with the large
number of PSS papers specifically focused on seavion, of which 46 were found
(51% of papers). The remaining 43 papers (48%)ndidspecify a focus on either on

productisation or servitisation.

Theis lack of focus on productisation was also confirmmsihg our keyword
analysis, where the keyword “servitisation” wasrfduo be the sixth most common
keyword used, whereas the keyword “productisatiin’ not appear at all. The results

of the keyword analysis are provided in Table 2

Page | 15



Table 2: Results of keywords analysis on selec&# papers

Order  Key word Occurrences %
Service (s) 82 10.1%
2 Product (s) 62 7.6%
3 System (s) 60 7.4%
4 PSS 27 3.3%
5 Model 16 2.0%
6 Servitization 15 1.8%
7 Innovation 14 1.7%
8 Manufacturing 13 1.6%
9 Management 13 1.6%
10 Business 12 1.5%
Total number of key words analyzed 811
Unique words analyzed 290

We conclude from this analysis tlfagre is a significant gap in existing
literature on the exploration of the phenomenorP8fS productisation. To begin to
explore the topic, we propose that the logical @lacstart is to understand if and why a
service company would consider a strategy of P®8yamtisation. To answer this, we
move onto the second part of our literature reviewthis, we looked more broadly at
the identified driving and restraining forces faryacompany (either a service or a

production company) to pursue a PSS.

3.2 Driving and restraining forces towards a PSS

A number of authors provide comprehensive liststhe driving and restraining forces

considered when a company considers pursuing aRSSet al., 2010; Lockett et al., - { Field Code Changed

2011; Matschewsky et al., 2017; Oliva and Kallegbe2003; Pessba and Becker,
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Becker2017)However, most focus on either the driving or nasing forces, and do

not consider both in parallel (for an exception #&éent, 2002a). In the following

sections, we bring together existing literaturetio@ driving and restraining forces of
pursuing a PSS, and also consider if the reseatehtified these forces from a
production or service provider perspective, or batke created a list of the different

forces already identified in the literature and fierspective from which they were

identified, and provide an extract of this listiable 3Fable-3The full list contained _ - { Formatted: Font: Not Bold

over seventy items and thus is not provided ireitsrety in this paper; the full list can

be provided on request.
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Table 3 : Driving and restraining forces identifiedin literature

Driving forces for adopting a PSS

Opportunity to customise offers and

delivery of the offer to customers

New revenue opportunities (e.g
financing, refurbishing or
upgrading

Improves relations with consumers
due to increased customer contact
and flow of information about
consumers preferences

Services offer a more sustainable
competitive advantage, as they are
less visible and more labor
dependent and therefore more
difficult to imitate

Better services sell more products

Restraining forces
towards adopting a PSS

Complexity to develop due to
required involvement of multiple
stakeholders

Infrastructure needs to be found or
developed to support PSS

Lack of support from relevant laws
and regulations

Lack of market acceptance

Underlying performance measures
of PSS are not obvious and difficult
to quantify.

Force identified

specifically for
Source

P/C SIC Both N/S*

Goedkoop et al. (1999)

Mont (2002), Lockett et
al. (2011)

Mont (2002), Penttinen
and Palmer (2007)

Oliva and Kallenburg
(2003), Lockett et al.
(2011)

X

Oliva and Kallenburg
(2003)

X

Mont (2002)

Mont (2002)

Kuo et al. (2010)

Kuo et al. (2010)

Phumbua and Tjahjono,
(2012)

*P/C: Production Companies; S/C: Service CompaméS; not specified

To expand on the extracts provided in the table, lext sections provide

additional details of the main driving and restiagnforces identified in the literature.
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3.3 Driving forces

The initial PSS concept, developed by Goedkoopl.e{1899) was applied to both
production and service companies; it was propokatithe adoption of PSS solutions
was driven by commercial and environmental objestjwith PSS helping to improve
both. Mont (2000), focusing only on production c@nies, proposed that commercial
objectives (pursued as eco-objectives mainly taucedcosts) were more relevant
driving forces for companies to improve the envinemt and generate profits in
parallel. This idealistic win-win principle (Cook al. 2006) however may not always
be achievable (Tukker and Tischner, 2006) andldads to the question of whether a
company would be driven to pursue a PSS for s@eljironmental reasons or solely
commercial reasons, or whether a company would poigue a PSS strategy if it
helped to achieve both. Despite the early focughenenvironmental motivations of

PSS (Goedkoop et al. 1999; Maxwell et al. 20G6)d its continued link to

environmental concerns (Rondini et al. 201%he literature review suggests that

commercial motivations are now the predominantaea®r firms to pursue a PSS

(Aurich et al, 2009; Resta et al. 2015)

Our research found that many authors explore iraildéhe forces driving - — { Formatted: Indent: First line: 1.27 cm

companies towards pursuing a PSS. Overall, we iftsthia total of 35 driving forces
for a company to pursue a PSS, but with nearlgatisidering PSS from a production

company perspectivé:or example, Shen et al. (2017) propose that naahwfers are

attracted to PSS as it offers a means to lock met® into long-term relationships,

increase the useful life of products and to geednather revenues.

Oliva and Kallenberg (2003) identify a number ofvohg forces that may lead a

production company to decide to pursue a PSS gyrafEhese include electing to
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pursue a PSS to reduce customer complaints, toowapefficiency, quality or delivery
time, to increase revenue or profit margins ordspond to a management change or
new customer request. Twauthors focusnainlyenty on the commercial motivations

with limited mention of environmental motivations.

Similarly Lockett et al. (2011) do not consider agmwironmental motivations
for pursuing a PSS, and suggest that the driversideeloping a PSS can be grouped
into three types: i) revenue enhancing motivatiois/alue enhancing motivations, or
iii) motivations related to developing a sustaimatdmpetitive advantage (for example,
locking in a customer, or developing capabilitibattare difficult for competitors to
replicate). The authors also point out externatdiacsuch as the availability of new
technologies or access to new information as fotikces may encourage a company to

pursue a PSS.

Pereira et al. (2013) provided the most comprsive overview of the
motivations of pursuing a PSS, identifying 33 diffiet forces that could motivate a firm

to pursue a PSS, but all are considered from augtmsh company perspective.

Of all the papers, only Mont (2002a) was founddasider the driving forces of
PSS from the perspective of a service company,oahd4 possible driving forces are

noted, namely PSS:

« Offers an opportunity to extend and diversify;

« Protects market share by bringing in a tangible poment that is not so easy to
copy;

+ Facilitates communication (as it is easier to cgnméormation about a tangible
product than a service);

« Ensures a certain level of quality that is eagienaintain (product quality).
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Beyond the work of Mont (2002a), considering thieidg forces from a service

perspective is largely overlooked.

3.4 Restraining forces

Our review identified 37 restraining forces to puing a PSS, but found no examples of
research investigating the specific restrainingédsrfrom the perspective of a service
provider. From the 37 identified restraining forcee identified two interesting groups.
Firstly, there are those forces that are not sjpetif either production or service
companies and can logically be assumed to be m#idgaboth. Secondly, and for this
paper most interestingly, there are those factoas tmay be a restraining force for a
production company, but not for a service compdimgse could be potential sources of
competitive advantage for service companies overdymtion companies when

developing a PSS.

In the first group, research by Matschewsky et al. (2017) providesfavormatted: Justified, Indent: First line: 1.27 cm, Space
Before: 12 pt

comprehensive list of 34 restraining forces (ththars use the term challenges), many

of which could apply to both production and sendoenpanies, but the authors go on to

focus on specific challenges for production comesnj | Formatted: Font: (Default) Times New Roman

More specifically,Mont (2002b) points out restraining forces sucltasflicts
of interest between different actors and the custsirlack of knowledge about cost
structures. Long et al. (2013) focus on the difficuof understanding customer
requirements and Song et al. (2013) highlight thfficdlty of prioritising the
requirements. Leseure et al. (2010), Lockett ef2111), Nudurupati et al. (2013) and
White et al. (1999b) indicate that relationships atignment of incentives are a major
barrier, both in terms of alignment across orgditaa, but also within organisations,

particularly in terms of accounting methods and usormeasurement. Oliva and
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Kallenberg (2003) highlight the major manageriadltgnges such as implementing new
organizational principles, structures, processegabilities, metrics and incentives.
Barquet et al. (2013) identify availability of fineing as a major restraining force for
PSS and Lockett et al. (2011) stress the fear tfl@ttual property rights leakage.
Although all of these restraining forces were idféead from research into production
companies, all could be equally applicable to servcompanies, thus could be
considered more as general organisational forcather than being specific to

production companies.

In the second group (factors that are a restrairfimge for production
companies but not necessarily for service comparn@s/a and Kallenberg (2003) note
the complexity of changing from transactional ttatienship based service provision.
This is an obstacle for production companies, Ht#noa source of advantage for

service companies.

It is also worthy of note that, with the exceptiohKuo et al. (2010) who do
look to apply a quantitative binary analysis to tiaeriers of PSS, most research to date
is limited to qualitative lists. Limited researchasvidentified that looked to apply

quantified metrics to measure the strength of thend) and restraining forces.

3.5 Conclusions from literature review

The first part of the literature review conclusivalemonstrates the lack of
research on PSS productisation strategies to Ratber than a gap, the second part of
our literature identified that there is an abundaotresearch on the driving forces and
restraining forces for companies to elect to pusSS. However, the findings from
the literature review do suggest that the factoespgredominantly considered from the

perspective of a production company, and the petisjgeof the service company is
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largely overlooked. Moreover, the literature reviegentified such a large number of
factors as either driving or restraining, that trésenforces our view that these many
factors should be brought into a clearer concephteahework so that they can be
further defined and explored. We also conclude thast research to date has provided
qualitative lists of the driving and restrainingrdes and that there is a lack of
understanding into the relative strength of théedént forces. We aim to address these

gaps with the findings from our case study whictiggailed in the following section.

4. Case study findings

This section is divided into four sub-sections. Tingt provides a brief introduction to
the CasComp. The second and third sub-section ggotfie main findings from the
exploratory research with the CasComp, with theosdcsub-section focusing on the
driving forces and the third on the restrainingcés considered by the company when
assessing the possibility of pursuing a PSS. Binakction four brings the findings

together into the conceptual framework introdugedatrlier sections of this paper.

4.1 I ntroduction to the CasComp

CasComp has a long history of providing air freigimd ocean freight brokerage
services and in 2011 added logistics servicestpadttfolio. As such, at the start of this
research, the company was a pure service provitithad no production capabilities.
The company is a global organisation, with ovel0@8,employees in more than 200

countries.

Between 2012 and 2016, CasComp pursued a stratgqmgductisation, adding
four new manufacturing operations to their globaitfolio. The findings presented here

are based on this 4 year period and the compangie towards a PSS productisation
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strategy in this period.

Before providing the details of the identified fescwe provide an introductory
note to the CasComp’s wider approach to strategyndtion. The approach the
CasComp uses can best be described as emergentt{dtiop and Waters, 1985) and
opportunistic (Isenberg, 1987) whereby multipleisiens are made over a long period
of time and are often adjusted as new ideas orrtypities arise. The following sub-
sections then do not just list the driving andreéaing forces considered, but also the

methods and journey the CasComp took to identiyrth

4.2 Driving forces for considering a strategy of productisation

In 2012, CasComp carried out a wide strategic wevie identify the risks and
opportunities for the company going forward. Thigahdriving force for considering a
PSS was to explore new options outside of the cagipacore industry, due to the
expected long-term commoditisation of their exigtirservice offering. This
commoditisation restricted the company’s abilitygtow margins in the short term. In
the long term, the company expected that new tdobies were likely to bring further
automation and standardisation to their core inglustnd hence it was expected that
margins in their core service industry would conéinto decline. Initially then, the
driving force to consider a PSS was to identifyhieigmargin business opportunities

outside of the company’s existing core business.

The company initially focused their research ondhextronics and technology
market, as CasComp had a background of providiggstios services in that market.
The company started with a high level, macro, aeswwof an electronics supply chain,

provided in Figure 4.
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Figure4: Macro view of key steps ielectronics supply cha

From the above, the CasComp identified three kakeholders in the typical
electronics supply chain:

¢ The OEM (Original Equipment Manufacturer) companiéhis includes
companies such as Dell, HP, and Sony.

e The EMS/ODM (Electronics Manufacturing Service /idgdral Design
Manufacturer) companies. This includes companieshsas Flextronics,
Celestica, and Jabil.

e« The 3PL (3rd Party Logistics Providers) companiBsis includes companies

such as DHL, Panalpina, K&N and CasComp itself.

Referring back to Tukker's PSS model and the abmygply chain diagram,
EMS/ODM companies provide the production elementhef PSS, the 3PL companies

provide the service element (in this case deligerthe product), and the OEM
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companies provide co-ordination across both elésnamd come closest to providing a

PSS.

The CasComp further analysed the reported finaneisililts of the different

stakeholders in the supply chain, and usedw.investing.comto compare the

CasComp’s twelve month operating margin with theoreged operating margin of three
EMS/ODM companies (Flextronics, Jabil and Cele}tarad two OEM companies (HP
and Sony). The CasComp found that the margins eetlidoy the OEM and the
EMS/ODM companies were considerably higher thasdtachieved by CasComp. This
analysis was used by the CasComp to demonstratgotieatial for generating higher

margins by playing a different role in the suppain.

As well as the driving force to proactively pursug@roductisation strategy, the
CasComp also recognised the risk that EMS/ODM caonmga could pursue a
servitisation strategy and add logistics servieesdmplement their own production
offering. Thus, the driving force to pursue a PS& wot just to increase margins, but
also to pre-empt a possible entry of a productiemmgany into the CasComp’s service

sector.

To compare the potential for the CasComp to addymiion to their offering
with the potential of a typical EMS/ODM companyddd logistics services to theirs,
the CasComp compared the capabilities requiredfes a PSS, and carried out a gap
analysis from the perspective of the CasComp atypiaal EMS/ODM company. The
capabilities compared were reviewed and selectettidoy"asComp senior management
team and based on the CasComp’s perceived compesiiengths as a 3PL and the
management team’s perception of the competitivaidges of a typical EMS/ODM

company. The CasComp analysis is summarised inré& i}
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Figure 5: Gap analysis for production companies E¥DM providers) and
service providers (global 3PL’s) to provide a PSS

CasComp concluded from the above that althougte tivere more gaps for the
3PL’s to add production capabilities (6 gaps fa@ #PL's, compared to 5 gaps for the
EMS/ODM providers), the gaps that needed to bedilby the 3PL could be closed
faster than the gaps needed to be closed by the/@8. In particular, CasComp
concluded that it would take a considerable timelie EMS/ODM companies to create
a global logistics footprint due to the complexitysetting up new organisations, tax

structures and operating licences around the world.

Thus, contrary to the findings in the literatureviesv, which makes an
assumption that a production company is best positl to add services to develop a
PSS, CasComp argued that in their view, the sewdrepany (in this case CasComp)
was better positioned to offer the PSS than predmctompanies due to two principle

reasons. First, PSS requires a close relationshipthe customer (Baines et al. 2009)
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and most service companies work physically closethe customer than production
companies (Holmstrdm and Partanen, 2014). Secendce companies are more adept
and experienced at creating functional deliveryetgoentracts linked to service levels
and extended time periods (Reim et al. 2015), coethto manufacturing companies

that are more used to transactional type contracts.

A further driving force for the CasComp to considerPSS was related to
innovation and power in the supply chain. The Casgdiscussed how the electronics
industry had developed over the last 50 years. Ftfisy they concluded that the
electronics industry had been traditionally drivienthe OEM'’s, quickly followed by
the EMS/ODM companies, and that 3PL’s were genelafigards in the industry, who
re-actively responded to the strategic changeb@®fQEM and EMS/ODM companies.
In other words, the industry was led by those camgsminvolved in the design and
manufacture of products, and those companies grayidgistics services were locked
into a cycle of responding to the changes initidigdhe production companies. From
this, the CasComp concluded that to play a morelifga innovator role in the
development of supply chains in the industry, teguld need to add production to

their service offering.

The CasComp also considered external factors aggdrforces pushing them
towards pursuing a PSS. CasComp carried out maeketarch (independent from our
research) and identified what CasComp referredsttttee expectancy of immediacy”.
In other words, customers were no longer willingatait, and that customer delivery
lead-time was an order qualifier. In the electreniedustry, the CasComp found this
demand for short lead times to be particularly ecatistomers increasingly expect and
demand access to the latest products and techeslayi offer. The speed at which

consumers simultaneously have access to informatimut new product introductions
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(through social media platforms such as Twitter Badebook) means that production
companies lose a significant competitive advantagelose orders if they are unable to

get their products to customers at the same spetebat competitors.

The CasComp argued that many production compagiéddilowed a strategy
of off-shoring over the last 20 years and movedr theoduction to large centralised
mega-factories in Asia. Thus, they had moved tlpeaduction further away from
customer demand which in turn resulted in longad lémes. The CasComp argued that
this placed manufacturing companies at a disadgentehen lead-time speed is an
order qualifier. CasComp’s analysis found that dleenand for short lead times was
driving manufacturing companies to consider loaattheir manufacturing closer to
customer demand through a strategy of near-shasinglistributed manufacturing.
Although manufacturing companies recognised thesqumre to reduce lead times,
moving their production from one central locationAsia to set up multiple factories
around the world (distributed manufacturing) wassidered a major challenge, as it
required setting up new facilities and managemeauins around the world. In contrast,
CasComp identified that they had an advantagedpored to this demand for shorter
lead times, in that as a logistics service compémgy had a management team and
footprint already located closer to customer demditais, by changing some of their
facilities from logistics facility to production Edities, they were well positioned to
make the most of this customer demand. Therefod¥jving factor for the CasComp
was to take advantage of the customer demand foteshiead times by providing a

combination of distributed manufacturing and lagsservices.

Another external factor identified by CasComp, whithe company felt
encouraged them to enter into manufacturing, wasidentification of two macro-

economic shifts that were disrupting the manufaetutandscape and opening up the
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possibility of new manufacturing opportunities. Tfiesst was a trend of increasing
labour costs in Asia, reflected in the researchSbyichi-Levi (2015), who estimated
that labour costs in China had increased annuglBiimost 20% compared to 3% in the
United States and 5% in Mexico. Tlsecond macro-economic trend identified was
related to energy prices. CasComp identified thateasing energy price volatility and
the emergence of new techniques such as frackidghea potential to reduce energy
prices in certain countries, and was starting topaot decision making on
manufacturing locations. CasComp argued that nfhjotuations in oil prices over the
last decadéNasdaq, 2015)caused cost uncertainty for manufacturing angblyughain
decision makers, particularly those who currergljed on shipping products across the

world.

Combined, the company reasoned that the two ecandrivers together with
the customer demand for shorter lead times wereingakompanies who had
centralised their manufacturing in Asia to considistributing it to move it closer to
customer demand. This further re-enforced the coryipaview that a logistics service
provider, with its already existing global netwark facilities was better positioned to
take advantage of the distributed manufacturingdrand add a production offering,
compared to a production companies that had aalisetl manufacturing footprint to

add a logistics service offering.

A further driving force for adding production céyiiies to CasComp service
offering was the growing availability and accesSSI printing (3DP) technology. The
CasComp argued that 3DP technology reduced théetmfor the CasComp to enter
into production services. Many manufacturing coniparave built strong barriers to
entry, either by building up large volumes (andieging cost leadership through

economies of scale and location in low cost gedues) or by developing technical
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competencies in a particular production processes&hcost leadership barriers are
being broken down by the aforementioned macro-enimahanges, and CasComp
identified that new 3DP technologies could breakvmaahe barriers of technical

competencies in existing manufacturing processesCOmp identified 3DP as a
technology that would allow them to accelerate rthatrategy of productisation.

Developing traditional manufacturing capabilitieasha high barrier to entry (due to
high capital costs and skill set requirements),tbatrange of 3D Printers coming onto
the market, reduced the barriers to entry, duénédr relative low cost and due to the
fact that, as they are new, incumbent manufactunacs not developed any uniquely

superior capabilities.

Although the company made the decision to pursseadegy of productisation
based on commercial motivations, it did also cossithe potential environmental
benefits. In the supply chain set up illustratedrigure 4, component manufacturing
and assembly was often carried out in a centratioc in Asia, and finished goods
storage was often carried out close to consumeraddnis electronics products have a
very short product life cycle, a large proportioh gmods are air-freighted between
finished goods assembly and finished goods storAgditionally, when a repair is
required, products are often air freighted baclésia in the return loop. These long
transportation legs increase the risks of prodbsbtescence and often result in high
levels of environmentally damaging air transpooiatiln the new proposed solution,
CasComp would locate some of the manufacturingvities in their distribution
centres, moving the manufacturing closer to custodemmand. The result was that
certain raw materials could be sourced locallyupitg the environmental impact of
transportation. Furthermore, CasComp recognisetl ithi provided manufacturing

close to consumer demand, it would be well placegdrovide repair services for any
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returned parts. Thus, the return and repair loopldvde shorter, potentially further

reducing environmental impacts.

4.3 Restraining forces for considering a strategy of productisation

Although the company found a strong argument teypeia strategy of productisation, a
number of restraining forces were identified anscdssed by the management team.
The initial concern raised by the company when itlamig the productisation strategy
was if and how this fit with the company’s coreesffig of freight services. Linked to
this was the concern of whether the organisatiah tha required skills to be able to
offer production services at all, and then, onderefl, whether they had the capacity
and scale to offer the services globally. As ones@snp manager explainethé
difference between running a manufacturing fac#itd a logistics service operation is
huge, it requires a completely different managemegproach and skill-set The
company recognised that to offer a new productenvise, a new skill set and way of
working would be required. In particular, the kilbf running a manufacturing
operation as well as product design capabilitiesewegarded as key skills that the

CasComp would need to develop.

Another major concern was related to the new rislas the company would be
taking on by offering production services, partaly product liability risk and risk of
design copyright infringement. When considering plogential revenues from offering
productisation services and the new risks thatofiiering would incur, the company
were concerned that the risks could outweigh therg@l revenue gains. Specifically
considering 3DP services, the CasComp found thatadthe infancy of the technology
and the 3DP industry, the legal and contractuahéaorks were still being developed.

Consequently, uncertainty about these legal issu&s a major restraining force.
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Overall, due to the CasComp’s inexperience at @ity and managing these new
risks, both from a legal and commercial perspectivis was a major restraining force

for the CasComp.

Another restraining force related to concern aktbet CasComp’s experience
and knowledge of purchasing and maintaining machiaaed equipment. There was a
particular concern about the level of investmeruieed to offer manufacturing
services, and whether the company would have tlade 90 maximise the use of
machines and equipment through a start-up and brphase. The fast changing nature
of manufacturing technologies, particularly 3D pirig, was seen as a high risk, in that
investment in the wrong type of equipment coulditeis high capital expenditure and

limited revenue return.

One major consideration to CasComp offering pradacservices was their
customer’s perception of CasComp’s ability to sssf@ly manage a production
environment. As one customer notede‘ don’'t see how a logistics company would
have the necessary skills and quality culture to auroduction operation after such a
short time, when most manufacturing companies haken decades to build and
perfect quality standardsOf all of the restraining forces identified, shivas perhaps
the largest one for CasComp to overcome, as itinedjunot just changing the mind-set

of their internal team, but changing the mind-deheir customers too.

The forces provided here are not exhaustive aner dtittors such as a possible
competitive response from the EMS/ODM companies@ssible reputational damage
if the strategy failed, were also considered byGasComp, but were not highlighted as

major restraining forces.
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4.4 Bringing the driving and restraining forces into the conceptual

framework

As the data collection focused only on identifyithg driving and restraining forces,
only the findings related to this section of th@oeptual framework are provided here.
The findings are presented in Table 4. Howeverfdhees should be considered in light

of the wider conceptual framework provided in thetihodology section of this paper.
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Table 4: Application of Conceptual Framework to Casp Findings

Driving Forces (DF) ---->

Limited potential to increase margins in thei
own, pure service industry

Potential higher margin activities with
combined service and production capabilitie
Opportunity to take a more leading, innovat
role in supply chain development with the
addition of production capabilities
Geographically well placed (close to the
customer) to be able to offer combined
logistics and manufacturing services
Experienced at developing functional delive
type contracts

Customer demands for shorter lead times,
which the 3PL was well placed to influence
and improve

Changing macro-economic factors that
opened up the possibility to new
manufacturing strategies

Increased access to new technologies such
3DP which reduce barriers to production
Opportunity to bring environmental
improvements to the supply chain

TOTAL DRIVING FORCES

<-- Restraining Forces (RF)

Strategy did not fit with companies core
service offering

Company did not have the skills or
capabilities to offer production services
The new strategy increased overall compar
risk, especially product liability risk

Lack of scalable capabilities

Required investments in assets and machir
and lack of experience of procuring and
maintaining equipmer

Potential competitive response from existing
manufacturing suppliers.

Company culture and skill set

Overcoming customer perception

Lack of design capabilities

TOTAL RESTRAINING FORCES

NET FORCE

New
factor?

New

New

New

New

New

New

New

New

New

New

New

Strength of

force
3 4
X X +4
X X +4
X +3
X X +4
+2
X +3
X +3
+2
+1
+26
-3 4
-2
X X -4
X X -4
-1
X X -4
-1
-3
X -4
-2
-25
+1
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The findings reveal several new driving and restrgj forces, marked as
“New” that have not been previously identified fretliterature. The findings also reveal
that some forces already identified in the literatas relevant for production companies
are also applicable to service companies, for el@ate motivation to pursue a PSS to
increase margins. This finding indicates there rhaya level of generalisability and
shared factors that apply to both production angice companies. Additionally, the
framework also indicates that some factors ideadifin the PSS literature were not
relevant for CasComp, for example CasComp did rextgive any major barriers
related to the alignment of incentives with custsm&Ve propose that this is because
for service companies, this is a common challenigeady in their business, and

therefore not a factor specific to developing a PSS

Furthermore, the conceptual framework provides antjtative strength of each
force. This provides new and additional insighbitihe relative importance of each
factor for the CasComp, and also now allows a dfiale measure of the net strength
of the company's desire to pursue a PSS (wherdiyosiriving factors are netted off
against negative restraining factors). For the @ag%; which did elect to pursue the
PSS productisation strategy, the positive driviactdrs only outweighed the restraining
factors by one point (identified as the Net Forc&able 4). It is proposed that this low
Net Force score contributed to the CasComp onlgtielg to set a modest new target
position and start to pursue the PSS on a smd# gta few pilot locations, rather than

making ambitious targets and large scale changggmmes.
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5. Conclusions

We conclude that the topic of productisation andsidering PSS from the perspective
of a service provider represents an important gapthe PSS literature. More
specifically, our research reveals that current Rt@&ture does not capture all of the
relevant driving and restraining forces for a segvcompany exploring the possibility
of pursuing a PSS productisation strategy. Moreawar research also reveals that there
are some forces that, although derived from rekeéato manufacturing companies, are
not unique to these companies but are also apjdidabservice companies. This has
research implications in that it reveals that they be a level of generalisability to

PSS research that has not been fully exploreddsarehers to date.

In addition, our research finds that applying fofiedd analysis techniques is a
useful way to quantify and measure the forces ay pthen considering creating a PSS.

This finding is equally relevant for both serviagagproduction companies.

Our case study shows that PSS did provide a sicatpgortunity for the service
company. For the CasComp specifically, the strergjtithe driving and restraining
forces were almost in equilibrium, indicating thia¢ decision to pursue a PSS for the
CasComp was not overwhelming or clear cut, but atilyhtly in favour of pursuing
such a strategy. For the CasComp, this resultedlina small step towards a PSS, but a

step nevertheless.

The contribution of this paper is three-fold. Eirsur research broadens the
perspective of PSS beyond that of the productionpamy, revealing new driving and
restraining forces to pursing a PSS. Second, oseareh introduces a refined
conceptual framework that makes a clearer distindietween the forces that influence

a company’s decision to pursue a PSS, and fadtongay face when implementing the
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strategy. Lastly, by introducing a force field arsi$ and net force score, we introduce

the established method of force field analysis thofield of PSS.

6. Limitations

The methodology is not without limitations. In thierature review, we limited our
search to only include papers that used the tei®% &hd Product-Service System. We
did not consider other homogeneous terms such @dugi-service mix or bundling.
Even with this limitation, our initial literatureearch identified a large body of research
on PSS, too large for us to read and classifyaleps. By selecting only 90 papers for
consideration, it is possible that some relevapepawere not considered.

For the case study methodology, we assessed olmoché@t terms of design,
analytical and inferential validity (Zachariadisatt 2013, p. 860). With this, additional
research limitations were identified. In particuilarterms of design validity, the major
limitation relates to transferability or generaligily of the research. Our case study
was limited to one organisation and their focud@feloping a PSS in one industry. It is
noted that the empirical validity and utility of rooonclusions need to be assessed in
other companies and other industries.

Additionally, our case study method of participabservation had potential for
bias (Yin 2009). For example, the participant obsesr may not have enough time to
make notes or raise questions since they are st fogased on “participating”. The
participant observer is also prone to become a@tgpof the group or organization
being studied. To avoid the observer bias, thdgiaaint observer worked closely with
the wider researcher team to validate their intgiion (Saunders et al. 2012) of the
data collected.

Lastly, the quantification of the driving and resting forces was decided upon

by the research team based on the qualitative aadtacted during the participatory
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observation sessions. A more refined and robushaedeto quantify the forces would
need to be sought, and in the future, we would esommend higher involvement of

the CasComp management team in the quantificafitmedactors.

7. Discussions and avenues for further research

Our research leads us to suggest that much moeargds needs to be done to
understand PSS from a service provider perspedtivihis paper, only one part of the
conceptual framework, that of understanding theimlgi and restraining forces to decide
to pursue a PSS is researched. The broader coatéatmework provides a number of
new potential research streams. For example, thiestiep in the conceptual framework
asks “what do you do today?” A focus on this questivould allow researchers and
practitioners to develop means of assessing thermucapabilities of both production

and service companies against the requirementsvaloping a successful PSS. This in
turn could lead to interesting research to assdsshwcompany is best positioned to
achieve the PSS, rather than the approach takemy tod which there is a tacit

assumption that the production company is the fpestioned.

Furthermore, this paper has focused on the quesfiovhy a service company
may elect to pursue a PSS; it does not addresqtnaly important question of whether
or not this is a strategically good decision. Far CasComp, it was too early to draw
conclusions on whether the decision was the rigig or not, and although this key
qguestion remains unanswered, the research donehi®rpaper does provide the
foundations to create a better understanding ofirtigact the driving and restraining
forces have on both the target position that thepamy sets itself, and also its ability to
implement it. This leads to further important qieest, not yet addressed in the

literature, such as whether setting an ambitiougetaand implementing a bold
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transformation plan is more likely to be succes#iah taking a more cautious, step-by-
step approach to developing a PSS.

In this paper, we have explored the possibilita ddgistics company developing

their own PSS through a productisation strategye fEsearch carried out for this paper

also leads us to believe that the growing trendnahufacturing companies moving

towards PSS business models may provide logistmaders with alternative strategies

to benefit from this trend. For example, researgZivang et al. (2016) demonstrate the

potential for logistics companies to develop PSSupport existing manufacturers by

using smart PSS boxes, and work by Szwejczewski. 2015) indicates the growing

importance of repair and after sales services i B8utions, another area that may

provide logistics providers with an opportunity fimowth.

Lastlyin-the-longertermwe see significant potential to research the deragourney - - { Formatted: Indent: First line: 0cm

of both production and service companies througth ed the steps in the conceptual
framework. With a deeper understanding of the jewrntaken by different
organisations, researchers and practitioners cark wapether tofindfind creative

solutions to identify and overcome the criticaltrasing forces of developing a PSS.
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