~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Tran, Thi Huong; Kummer, Sebastian

Conference Paper

Service Supply Chain Risk Management: Distinctions from
Manufacturing

Provided in Cooperation with:

Hamburg University of Technology (TUHH), Institute of Business Logistics and General
Management

Suggested Citation: Tran, Thi Huong; Kummer, Sebastian (2015) : Service Supply Chain Risk
Management: Distinctions from Manufacturing, In: Kersten, Wolfgang Blecker, Thorsten Ringle,
Christian M. 978-3-7375-4059-9 (Ed.): Innovations and Strategies for Logistics and Supply Chains:
Technologies, Business Models and Risk Management. Proceedings of the Hamburg International
Conference of Logistics (HICL), Vol. 20, epubli GmbH, Berlin, pp. 503-532

This Version is available at:
https://hdl.handle.net/10419/209267

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

.: BY _SA https://creativecommons.org/licenses/by-sa/4.0/
Mitglied der
WWW.ECON5TOR.EU K@M 3
. J . Leibniz-Gemeinschaft


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/209267
https://creativecommons.org/licenses/by-sa/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Proceedings of the Humburg International Conference of Logistics (HICL) — 20

Thi Huong Tran and Sebastian Kummer

Service Supply Chain Risk
Management: Distinctions from
Manufuciuring

Published i Innovations.and Strategies fortogistics and-Supply-Chains

Wolfgang Kersten, Thorsten Bleeker-and-Christian-M=Ringle{Eds.);August 2015, epubli GmbH
ISBN (online): 978-3-7375-4059-9;1SBN{print)~978=3=7375-1805-9

ISSN (online): 2365-5070, ISSN-(print): 2635-4430



503

Service Supply Chain Risk Management:
Distinctions from Manufacturing

Thi Huong Tran and Sebastian Kummer

In recent decades, service sector has become a main driver of most econo-
mies. This sector has unique characteristics entailing many distinctions in
operations management and supply chain management compared with
manufacturing. However, from academic and practical standpoints, the fo-
cus in supply chain management has been strongly leaned toward the
goods-dominant logic. So far, the conceptual as well as empirical research
on service supply chain risk management (SSCRM) has been scarce. This
paper, therefore, attempts to investigate SSCRM with focus on its distinc-
tions from manufacturing through two steps. At the first step, authors re-
view prior research to explore the distinctive features of service supply
chain and identify typical supply chain risk management (SCRM) strategies
which are effectively applied to manufacturing industry. As a second step,
we conduct a case study research of four service providers in telecom and
logistics industry in Austria in order to investigate influences of these dif-
ferent features on SSCRM. Findings present distinctive risks arising in ser-
vice supply chain, features of SSCRM, and efficiency extent ofimplementing
manufacturing SCRM strategies to SSCRM.

Keywords:  Risk Management, Service Supply Chain, Manufacturing Supply

Chain, Distinctive Attributes
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1 Introduction

In line with the increase of global dangers, SCRM plays an increasingly im-
portant role in contemporary enterprises and becomes an essential part of
aholistic supply chain design (Christopher and Lee, 2004; Ghadge, Dani and
Kalawsky, 2012). As a result, SCRM has been a salient topic in recent supply
chain management research (Wieland, 2013) with a significant growth in
number of published scientific papers and books.

In discipline of operations management, distinction of services from man-
ufacturing/goods began to be considered the first time in the book "The
wealth of nations" of Adam Smith in 1776 and has been intensively re-
searched since 1970s (Nie and Kellogg, 1999; Moeller, 2010; Parry, Newnes
and Huang, 2011). Services has unique characteristics including high level
of customer’s involvement and influence, simultaneity of production and
consumption, intangibility, non-storability, perishability, and labor inten-
sity (Nie and Kellogg, 1999). These distinctions result in differences in oper-
ations management as well as supply chain risk management between
manufacturing and service supply chain. For instance, while finished goods
inventory can be seen as a buffer against demand fluctuation in manufac-
turing supply chain (Anderson and Morrice, 2000), it is impossible to put
services in storage.

However, from academic and practical standpoints, the emphasis in supply
chain management, including SCRM, has been strongly leaned toward the
manufacturing sector (Boonitt and Chanida, 2011; Ellram, Tate and Billing-
ton, 2004). So far, research about the special features of SSCRM has been
scarce (Vilko and Ritala, 2014).
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Therefore, this paper attempts to investigate unique characteristics of ser-
vices and service supply chain, then identify their influence to SSCRM and
point out lessons which service providers can learn from manufacturers in
term of SCRM.
To this end, the following research questions are proposed:
1. What are unique characteristics of services and service supply
chain?
2. How do these characteristics lead to distinctive risks which affect
service supply chain in comparison with manufacturing?
3. What are the similarities and differences between service and
manufacturing supply chain in term of risk and risk management?
4. In what extend lessons/original risk management strategies in
traditional/manufacturing supply chain can be directly extrapo-
lated to service supply chain?
These questions are answered through two steps. Firstly, authors conduct
aliterature review to explore the distinctive features of service supply chain
and identify typical SCRM strategies which are effectively applied to manu-
facturing industry. Secondly, we conduct a case study research of four ser-
vice companies in Austria in order to investigate influences of these differ-
ent features on SSCRM
The rest of this paper is organized as follows. Section 2 presents literature
review on service, service supply chain, and SSCRM. Section 3 describes
case study research methodology. Findings from empirical research are
presented in section 4. Finally, we provides discussion, conclusion, and an
outlook on future work in section 5.
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2 Literature Review

2.1  Service Supply Chain

Service supply chain is defined as a network of interactive service processes
(Sampson and Spring, 2012a). Baltacioglu et al., (2007, p.112) clarified more
detail that “service supply chain is a network of suppliers, service providers,
consumers and other supporting units that performs the functions of trans-
action of resources required to produce services; transformation of these
resources into supporting and core services; and the delivery of these ser-
vices to customers”.

In a service supply chain, there are six major processes, namely plan,
source, develop, adapt, operate, and recover (Giannakis, 2011). Based on
“product” of supply chain, Wang, Wallace, Shen and Choi (2015) catego-
rized service supply chain into Service Only Supply Chains (SOSCs) and
Product Service Supply Chains (PSSCs). They defined that in SOSCs, the
“products” are pure services and physical products do not play a role.
Whereas, PSSCs manage physical products together with significant ser-
vice considerations.

Inrecentyears, researchers have conducted studies to gain insight into: un-
derstanding, concepts, and characteristics of service supply chain (Ellram,
Tate and Billington, 2004; Voudouris, Owusu, Dorne and Lesaint, 2008; Vou-
douris, 2008); amplification in service supply chain (Akkermans and Vos,
2003); differences between service and manufacturing supply chain perfor-
mance (Sengupta, Heiser and Cook, 2006); customer roles (Sampson and
Spring, 2012a); process and operational models (Maull, Smart and Liang,
2014; Wang et al., 2015); contract and risk sharing in service supply chain
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(Selviaridis and Norrman, 2014). However, according to Breidbach, Reefke
and Lincoln (2015), service supply chain formation and governance, which
provide a strategic advantage to service providers, still remain an unfamil-
iar challenge to many practitioners.

2.2 Distinctions between Service and Manufacturing
Supply Chain

2.2.1 Distinctive Characteristics of Services

Two hundred years ago, services started to be distinguished from goods by
Adam Smith. It is a product which perishes in the very instant of its perfor-
mance, a result of unproductive labor (Smith, 1776) or an "immaterial”
product (Say, 1836).

Through reviewing of research papers from 1963 to 1983, Zeithaml, Par-
asuraman and Berry (1985) found that the most frequently cited character-
istics of services are IHIP, including Intangibility, Heterogeneity (or non-
standardization), Inseparability (of production and consumption), and Per-
ishability (or exclusion from the inventory). This IHIP framework has be-
come asound foundation in most of the marketing research (Parry, Newnes
and Huang, 2011) and other fields such as service marketing, service qual-
ity, service management, service factory, and service value chain. Lovelock
and Gummesson (2004) argued against the IHIP characteristics and tenta-
tively proposed a “rental/access paradigm” instead. However, this para-
digm has not been widely accepted (Edvardsson, Gustafsson and Roos,
2005).
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According to Edvardsson, Gustafsson and Roos (2005), the IHIP character-
istics have most often been discussed through the view of the service pro-
vider, instead of the view of the customers. The Unified Service Theory
(UST) of Sampson and Froehle (2006), refined prior service perspectives
and proposed five characteristics of service, including intangibility, hetero-
geneity, inseparability, perishability, and customer participation.

In the SCRM context, we adapted UST framework which views service char-
acteristics under both lens of service providers and customers. Further-
more, labor intensity is also one common distinctive feature of service sup-
ply chain (Nie and Kellogg, 1999; Akkermans and Vos, 2003).

In brief, this paper proposes aresearch plan according to six salient distinc-
tive characteristics: Intangibility, Heterogeneity, Inseparability, Perishabil-
ity, Customer participation, and Labor intensity.

2.2.2 Differences in Supply Chain Structure

The differences in structure of a service supply chain derive from the unique
characteristics of services, which distinguish them from goods (Baltacioglu
etal., 2007).

Maull, Smart and Liang (2014) asserted that most traditional manufactur-
ing supply chains are represented linearly, like “one-way traffic”, with prod-
ucts flowing from “‘upstream’ entities to ““downstream” entities. However,
service supply chains are different with a bidirectional traffic, in which
products/services flows go both directions (Sampson, 2000, 2012). For in-
stance, as described in figure 1, service providers receive inputs from ser-
vice
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Figure 1 Service supply chain structure

customers then continue to provide inputs to their downstream service
suppliers who in turn provide outputs to the initial service providers and
subsequently back to customers (Maull, Smart and Liang, 2014).

The figure 1 shows that there are both physical goods suppliers and service
suppliers in service supply chain. This feature leads to mixture and com-
plexity of service supply chain structure. This issues will be discussed in the
next sections.

2.2.3 Role of Customer in Supply Chain

One of the most distinctive features of service supply chains is the breadth
of customer involvement (Nie and Kellogg, 1999). In the bidirectional ser-
vice supply chain, customers play many roles including co-suppliers and
co-producers through providing process components and labors, helping
design and deliver services, and monitoring quality service (Sampson and
Spring, 2012b; Selviaridis and Norrman, 2014).
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2.2.4  Focus of Supply Chain Management

Beside some similarities in general demand management, customer rela-
tionship management, and supplier relationship management which are
critical factors in both manufacturing and service supply chain, there does
exist different aspects required to examination of service supply chain
(Sengupta, Heiser and Cook, 2006). For instance, ‘delivery' is central to ser-
vice, whereas 'make’ is central to manufacturing (Maull, Smart and Liang,
2014). Furthermore, in service supply chains, human labor is the most sig-
nificant component of the value delivery process while physical handling of
a product plays the most centralized role in manufacturing supply chains
(Sengupta, Heiser and Cook, 2006; Breidbach, Reefke and Lincoln, 2015).

2.3 Service and Manufacturing Supply Chain Risk Man-
agement

2.3.1 Supply Chain Risk Management

SCRM is the implementing strategies to manage both daily and exceptional
risks along the supply chain based on continuous risk assessment in order
to reduce vulnerability and ensure business continuity (Wieland and Mar-
cus Wallenburg, 2012). A variety of SCRM frameworks have been developed
in both of proactive as well as reactive approach and focused on upstream
or downstream. So far, SCRM methodologies have been diversified from
conceptual framework, modelling, and simulation to empirical research
through case study, survey or expert interview.

Supply chainrisk is like an iceberg. Many attempts in defining supply chain
risk are often too broad or too narrow. Therefore, risk identification is the
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first and the most important task in SCRM process. In risk identification
stage, characteristics of supply chain must be deeply investigated and con-
sidered from different aspects to obtain insights into uncertainties, vulner-
abilities, risk sources, and risk drivers. The following steps, risk evaluation
and risk mitigation, also depend on features of supply chain and the focal
company.

2.3.2 Supply Chain Risk Management Strategies

Through a review of 140 quality papers in SCRM literature, Ghadge, Dani
and Kalawsky (2012) presented a list of supply chain risk management
strategies classified into two approaches as proactive and reactive (cf.
table 1).
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Table 1 SCRM strategies (Ghadge, Dani and Kalawsky, 2012)

Proactive SCRM strategy Reactive SCRM strategy

Supplier management: risk shar-
ing by contract manufacturing,
contractual governance,
dual/multi-sourcing.

VMI/buffer stock.

Contingency planning: strategic
event management plan, en-
hanced flexibility in options.
Disaster management: robust re-
covery, rebuilding of supply
chain, resource utilization/man-
agement, scenario analysis for fu-
ture disruptions.

Product/process management:
product diversification, post-
ponement, product design and

delivery management.
Demand management: opera-

tional rerouting, shifting cus-
tomer demand, dynamic pricing.

Supplier collaboration through
improved confidence, cultural ad-
aptation, information sharing.

These strategies have been effective for typical/manufacturing supply
chain risk management. In this research, through semi-structure interview
with service supply chain managers, we will exam adoption of the identified
strategies in SSCRM.
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2.3.3  Supply Chain Risk Management in Service Sector in Com-
parison with Manufacturing

Researchers asserted that service supply chains should be managed differ-
ently from manufacturing due to their distinctive characteristics (Akker-
mans and Vos, 2003; Sampson, 2012; Sampson and Spring, 2012b;
Senguptaetal., 2006; Kathawala and Abdou, 2003; Baltacioglu et al., 2007).
SSCRM is no exception. However, the understanding of risk management in
service supply chains is still in its infancy (Vilko and Ritala, 2014). So far,
there has been quite few of research about service supply chain risk man-
agement. Research of Vilko and Ritala (2014) mostly is one of the first stud-
ies in generating a framework in service supply chain risk management.
Their research described distinctive IHIP attributes of service, demon-
strated the contrasting traditional supply chain and service supply chain
(table 2), and proposed a conceptual framework of service supply chain in
terms of risk management at different levels (process, offering, and sys-
tem).

However, supply chain risk management in service sector in compared with
manufacturing still lacks of empirical studies (Vilko and Ritala, 2014).
Therefore, this paper conducts to do a step further in order to capture in-
stances of the practitioners’ views on service supply chain risk manage-

ment through an empirical case study research.
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Table 2 Contrast between traditional supply chain and service supply-
chains (Vilko and Ritala, 2014)

Traditional supply
chain

Service supply chain

Risk management
emphasis

Key risk management
inputs

Key risk management
activities

Tangible, potentially
separable supply
chains; emphasis on
pre-risk-event activi-
ties

Information; system-
atic process under-
standing

Hierarchical, statisti-
cal approach to risk
identification, analy-
sis and control

Intangible, high inter-
dependent, multi-ac-
tor supply chains;
emphasis on real-
time and activities

Knowledge; systemic
process understand-

ing

Intuitive and proac-
tive approach to risk
identification, analy-
sis and control
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3 Empirical Research Methodology

3.1  Case Study Research

Case study research is widely used in organizational studies and across the
social sciences (Kohlbacher, 2006). This method enables researchers to an-
swer “how” and “why” questions, while taking into account how a phenom-
enon is influenced by the context within which it is situated. Stuart et al.
(2002) suggested that case study is an appropriate research methodology
to map the field of supply chain management. According to Halldérsson
and Arlbjgrn (2005), the actual use of the case study methodology may fa-
cilitate current research on supply chain management, in particular for
building theories, providing detailed explanations of best practices, and
making more understanding of collected data. In supply chain manage-
ment literature, conceptual framework and empirical research along with
the case study approach are commonly used (Ghadge et al., 2013).
Multiple case studies provide a more rigorous and complete approach than
single case study research because of the triangulation of evidence
(Bonoma, 1985). Therefore, our selection of four cases falls within the men-
tioned recommendations.

3.2 Case Selection

Authors selected one telecom company (named as company A) and three
logistics service providers (hamed as company B, C, and D) to implement
this empirical research. These four service providers in Austria range from
medium to large size; cover both B2B and B2C services; and include SOSC
(telecom) and PSSC (logistics service providers). All four service companies
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are doing business in global environment and seriously pay attention to
supply chain risk management.

The logistics service provider was proved as an appropriate empirical ex-
ample to study research in SSCRM (Selviaridis and Norrman, 2014). Tele-
com industry also is a proper sample in research of Akkermans and Vos
(2003) about amplification in service supply chain.

3.3 Data Collection

The data were collected through semi-structured interviews and published
documents.

Interviewees are senior managers of supply chain and risk management de-
partments of four service companies. Questionnaires were sent to the re-
spondents in advance. We conducted personal interviews with notes taken
in February and March, 2015. Each interview lasted about 45 to 90 minutes.
Complementary documents includes company website, company profile,
risk management report, and annual reports. These materials are used to
cross-check for triangulation purpose together with cross case analysis.
The content of questionnaire is as follows:

Question 1:

Do the distinctive features of services (intangibility, heterogeneity, insepa-
rability, perishability, labor intensity, and customer participation) result in
distinctive risks of service supply chain in compared with manufacturing?
How does your supply chain deal with these risks?

Question 2:

In what extent the SCRM strategies in table 1 in traditional supply chain
have efficiency to service supply chain risk management?



Service Supply Chain Risk Management 517

Question 3:

What are the most significant risks in your service supply chain from the
following points of view: process, resources, and environment?

Question 4:

How differently does your company manage the relationships with your
physical goods and service suppliers?

Question 5:

Is there any problem arising in SCRM (Risk identification, assessment and
mitigation) of your service supply chain?

3.4  Data Analysis

Data analysis is the process of categorizing, tabulating, testing, recombin-
ing both quantitative and qualitative evidence to address the initial propo-
sitions from literature review (Yin, 2003). In this phase, evidences including
transcripts from expert interviews and complementary documents, were
analyzed, synthesized, and combined to answer research questions.

4 Case Study Analysis

4.1 Research Context

This research investigated four service providers in two service supply
chains (telecom and logistics) which are described as follows:
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4.1.1 Supply Chain of Telecom Service Provider (Company A)

Company A is a large size corporation in telecom industry. As a leading tel-

ecom provider, this company serves almost 20 million customers in seven

countries across Central and Eastern Europe and earned about €4 billion in

2014. Figure 2 represents services and service supply chain of this com-

pany.

EMS and OEM
providers

§ Test, manufacture,
distribute equipments

§ Provide return/repair/
maintainance
services

( 3
Telecommunication

service provider

w W W W W

Customers ]

Voice mobile network
Broadband Internet
Multi-media service

Data and IT solutions
Mobile payment solutions

Figure 2 Telecom service supply chain

4.1.2 Supply Chain of Logistics Service Providers - LSPs (Com-

pany B, C, and D)

Company B is a large size logistics company with turnover more than one

billion euros in 2014. This company employs over 5000 staffs, and operates

over 3000 trucks on road per day in about 30 countries in Europe and Asia.
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l |

) (
[ Sub-contractors LOgIStICS' service H Customers ]
) L provider
« Shipping lines § Transportation

* Rail operators § Consulting transportation and logistics solutions

« Road transport providers §

« Air cargo transfer §

Forwarding and customs clearance
Value-added service

Figure 3 Logistics service supply chain

Company C is a medium size logistics company, with turnover approxi-
mately €500 million euros in 2014, having more than 2000 staffs, and doing
business in about 90 locations in 20 countries. Company D is a subsidiary
company in Austria of a worldwide logistics group. Last year, this company
earned more than 1.5 billion euros in revenue figure which created by over
5000 employees. Figure 3 illustrates supply chain of these companies.

4.2  Characteristics of Services- Source of Distinctive
Risks Exposed to Service Supply Chain

Figure 4 presents cross-case analysis findings on distinctive risks of service
supply chain, which stem from the six identified characteristics. The next
sub-sections will detail these findings.

4.2.1 Intangibility

As described in figure 4, this attribute results in five typical distinctive risks

appearing in service supply chain as follows:
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Unique
characteristics
of service

Distinctive risks in Service supply chain

Service suppliers [ Service providers IService customers

§ Design risk § Vague demand
§ Traceability risk |8 Quality risk § Subjective quality
§ Traceability risk assessment

Intangibility

f ) § Punctuality risk

§ Punctuality risk § Reliability risk No findings
§ Reputation risk

Heterogeneity

N y

r N

. L . _ . § High
Inseparability E> § Just-in-timerisk |§ Just-in- time risk customization risk
- |

§ Capacity risk
No findings § Real-time risk No findings

Perishabili
Yy § Loss of defect

§ Standardizing risk

No findings § Knowledge, skill No findings
and cultural risk

Labor
intensity

Traceability risks  |§Co-producer & co-

Customer E> . A -
P No findings § Information supplier complexity
[PETTEpEITI ’ sharing risk §High customization

Figure 4 Distinctive risks exposed to service supply chain

Vague demand and design risk: Intangibility refers to the ambiguous spec-
ifications of stakeholders in general and customers in particular. This fea-
ture hinders service providers from perceiving clearly and exactly their cus-
tomers' expectation. This issue results in risks in design stage and entails
ineffective service control.

Quality control risk: In addition, service managers also cannot directly ob-
serve and control quality of process. For instance, whereas manufacturing
managers can supervise their production line, the managers of LSPs said
that it is really hard to follow truck drivers and see how they behave with
customers, and how they handle goods. Company C asserted that the most
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vulnerable problems happen “on the road”. The quality control risk in ser-
vice supply chain is typically much more significant in compared with man-
ufacturing industry.

Traceability risk: Service supply chains relate to the sourcing and delivery
of intangibles. This fact results in traceability risks happening in both sup-
ply side and focal service company. As LSPs' key informants described
about their logistics consulting service that in order to give advices and so-
lutions to business partners, the consultants have gained knowledge, skill
and information from various sources, both of tangibles and intangibles.
That leads to the difficulty to identify suppliers of intangibles’ failures.

Risk arising from subjective service quality assessment; Due to the vague
nature of services, this risk arises in qualifying of service quality and perfor-
mance because of the bias and subjective attitude of customers. For exam-
ple, in manufacturing sector, products can be physical evidence to proof
quality and performance, but in service sector, managers “apply standards,
try to provide the best service in the best manner and by the best people,
however the final judgement belongs to customer experience” (interviewee
of company B).

4.2.2 Heterogeneity

Services is not consistent like physical products. It tends to be heterogene-
ous because customers and service suppliers present heterogeneous in-
puts. According to key informant of company A, “Rules can apply to ma-
chine butitis difficult to totally apply to people”.
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In fact, itis very difficult to standardize entire of service process and imple-
ment a mass service production. As aresult, punctuality rate of service fluc-
tuates continuously at the stages of pre-hold, loading, unloading, and de-
livery (as company C’s informant said). In addition, company D also as-
serted that punctuality is a significant worry when they make use of service
sub-contractors. Consequently, punctuality risk entails reliability risk when
customers cannot receive services as their expectations, previous experi-
ence, or as other customers' receiving. More importantly, service providers
can lose their loyal customers and even their reputation due to consistence
break.

4.2.3 Inseparability

Due to simultaneity in production and consumption feature, service supply
chains have to face with two significant risks: Just-in-time and high cus-
tomization risks.

Logistics companies cannot transport goods until order from customer ar-
rives; telecom firm also will not consult or install service to consumers who
do not have demand. Therefore, in service, just-in-time (JIT) delivery is a
requirement, not a choice. Consequently, a service provider may take the
double JIT risk when they need participation of other service suppliers to
fulfil customer's demand.

Furthermore, when consumption and service process take place in the
same time, customers have more opportunity to customize their require-
ments. On the one hand, high customization can lead to higher satisfaction
of customer. However, on the other hand, this customization is not easy to
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“modify routing schedules which are optimized in advance” (company C)

as in logistics company.

4.2.4 Perishability

Perishability feature entails risks of real time management, loss of defect,
and capacity management in service supply chain.

In services, any unutilized time or services cannot be stored or reused to
later customers. Therefore, perishability characteristic creates real-time
management risk and enormous loss when failures happen since “loss of
time is loss of revenue, even loss of customer” company B'’s respondent
emphasized.

In addition, this characteristics cause capacity risks at seasonal peak. Ser-
vice providers must face to trade off problem between redundant cost for
back-up capacity and satisfaction customer demand. Like a respondent
said, they have to back-up staffs, trucks, containers, and sub-contractors
to fulfil orders at Christmas time in Europe and Lunar New Year in Asia mar-
ket. The similar phenomenon is also seen in telecom company at the time
of Christmas and new school years.

4.2.5 Labor Intensity

In service sector, human factor is the most significant component. The di-
rect workers as truck drivers, telecom installer, telecom service consultant,
and customer service staff are the most important representative of service
companies. Their skills, knowledge, attitude, and behaviors are the key to
assess service performance. Only a small mistake happens, the reputation
of service providers can be damaged. Therefore, all informants asserted
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that risk in knowledge, skills, and cultural of labor is the most challenge
with them.

Besides that, the implementation of standards to service operations also
contains risks. It is necessary to cite again the saying of company A, “Rules
can apply to machine but it is difficult to totally apply to people”.

4.2.6 Customer Participation

Customers may have many roles in the bidirectional service supply chain.
For instance, LSPs' customers can provide products and order logistics
companies to pack, transport to their customers. In this case, customers
are also suppliers. In another example, as companies B and D explained
about their logistics consulting service, customers describe their problems
and requirements, then discuss as well as brainstorm with consultants to
find out the best solution. In brief, customers can be co-supplier, co-pro-
ducer in service supply chain.

Multiple roles of customers lead to risks in traceability when problem raises
from customer side. This feature, furthermore, results in the complexity in
information sharing and operations management with co-producers and
co-suppliers, and high specifications’ customization.

4.3  The Most Vulnerability in Service Supply Chain

4.3.1 Process Point of View

As defined in figure 4, most distinctive risks arising from service providers
due to nature of services. Specifically, LSPs stated that, “on the road”- op-
eration stage is the most significant risk in process point of view. Similarly,
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the customer-contact moment in telecom service supply chain is the most
vulnerable process.

4.3.2 Resource Point of View

People are the most vulnerable resource in service supply chain. Because
production lines can operate automatically and produce massively. How-
ever, labor in service system varies in skills, knowledge, behavior, attitude,
and even cost (LSPs’ key informants).

4.4 Supplier Risk Management in Service Supply Chain

In service supply chain, a service provider may include physical goods sup-
pliers and other service suppliers. Supplier risk management strategies in
traditional supply chain have been explored and widely applied. Thereis a
question arising that is there any differences in supplier risk management
strategies between service suppliers and physical goods suppliers?

4.4.1 Physical Goods Suppliers

To manage physical goods providers, a service company can apply supplier
risk management strategies as in manufacturing supply chain such as in-
coming inspection, dual/multi sourcing, VMI, buffer stock, collaboration,
and risk sharing contracts. As company A responded, the original equip-
ment manufacturers supply one of the most important physical inputs to
provide telecom service. In order to manage these suppliers, company A
applied strategies such as incoming inspection and collaboration in stor-
age, inventory, and capacity adjustments.
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4.4.2 Service Suppliers

Service suppliers need to be managed differently because they have unique
characteristics and distinctive risks to the focal service providers. As com-
panies B, C, and D described the management to their freight forwarding
sub-contractors that they have to share the same understanding of quality,
work with uniform systems, and live in a similar corporate culture. In this
way they can ensure that the customers are provided with homogeneous

services.

4.5 Efficiency of Traditional Supply Chain Risk Manage-
ment Strategies in Service Sector

Both of traditional manufacturing and service supply chains operate in the
same business environment and base on the general supply chain princi-
ples. Therefore, service and manufacturing supply chains have to face quite
a few similar risks from external environment and deal with problems from
suppliers, outsource partners, competitors, and customers. However, there
are also many different risks as mentioned in the above sections. This sec-
tion investigates whether typical risk management strategies in traditional
supply chains (table 1) can be directly extrapolated to service supply
chains.

Resulting from the need of uniform services, strategies such as collabora-
tion and information sharing show high effectiveness in service supply
chain. All experts asserted that, when internal members are too familiar
with business activities and environment, it is the difficulties to identify po-
tential risks. As a result, collaboration and sharing information with supply
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chain partners can help service providers detect supply chain risks more
comprehensively.

Product/service diversification strategy is also highly appreciated by all ex-
perts, especially in telecom company with various value added-services. In
fact, customers can join service production process and order their require-
ments. Therefore, service supply chain should proactively give customers
opportunities in customizing service although this action can bring risks to
service providers.

Dual/multi sourcing in physical goods or service suppliers are taken ad-
vance in service supply chain. For example, logistics company B assesses
and selects their trust sub-contractors to face capacity shortages in sea-
sonal peaks.

In contrast, risk sharing contract is mostly not applied in service supply
chain except for the long-term contract which helps service providers to
hedge out the risk of price changes. To control the severity of risk, stocking
an excess buffer and safety stocks are also a common measures in manu-
facturing. However, these strategies mostly do not work in service supply
chain except for tangibles resources.

5 Discussion and Conclusion

In this paper, we investigated distinctions of service, service supply chain,
and service supply chain risk management. Through reviewing SCRM and
service field literature, authors proposed six unique characteristics which
distinguish service and manufacturing supply chain, including intangibility,
heterogeneity, inseparability, perishability, labor intensity, and customer
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participation. We furthermore investigated influences of these features in
service supply chain in term of risks, supply risk management and SCRM
strategies. Findings also showed some typical SCRM strategies in tradi-
tional supply chain can be extrapolated to service supply chain.

When it comes to managerial insight, the responses from expert interviews
suggested that establishing a quality cultural throughout supply chain is a
sustainable risk management strategy in order to supply a uniform service
to customers. The higher intangible level requires the more efforts in col-
laboration with supply chain partners. The more customer involvement,
the more information sharing needed.

In this study, authors attempted to ensure a reliable and valid research de-
sign through coherent literature review and multi-case together with multi-
evidence investigation. However, there are several limitations. Firstly, four
selected cases in telecom and logistics industry did not cover a various
range of service sector although these cases can have all six unique charac-
teristics of a service supply chain. Secondly, supply chain partners of ser-
vice providers were not interviewed in this empirical study. Finally, meas-
uring efficiency of traditional SCRM strategies in service supply chain was
conducted qualitatively with a small sample size containing four cases.

To overcome these shortcomings, in future research, researchers can con-
ductempirical investigations in other service sectors, or quantitative exam-
inations of the analyzed distinctions, as well as establishment specific

SCRM framework in service supply chain.
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