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Abstract

Purpose — This paper aims to apply service-dominant logic thinking to the field of supply chain
management (SCM) in order to classify, structure, and analyze different types of supply chain services
(SCS) collected from interdisciplinary literature. The authors investigate how value is co-created
between supply chain actors and develop research propositions regarding the influence of service type
on value co-creation.

Design/methodology/approach — Content analysis is employed to research SCS across 218 articles
from 28 journals of logistics and SCM, service, finance and accounting, and information systems
research.

Findings — The occurrence of SCS within the literature is rising, and most SCS mentioned have a
relieving as opposed to an enabling function. Also, SCS related to material and information flows
dominate the field, whereas finances-flow-related services receive less attention. Finally, the paper
provides evidence that different types of SCS require different management approaches.

Research limitations/implications — Analyzing the literature and integrating different streams of
research are only a first step towards building new theory. To test the developed propositions, further
empirical research is encouraged.

Practical implications — The paper offers implications for the management of different types of
SCS from both the service provider’s and service customer’s perspective.

Originality/value — The paper provides an interdisciplinary overview of the value proposed by
different types of SCS. Furthermore, six service-dominant logic-based research propositions regarding
the impact of service type on value co-creation are developed.

Keywords Service-dominant logic, Supply chain management, Content analysis, Value co-creation,
Supply chain services
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marketing, called service-dominant logic (S-D logic), however, argue that supply chains
are value co-creation networks. In these networks, service is the fundamental basis of
exchange (Vargo and Lusch, 2004). Hence, just as services render service, “goods are
distribution mechanisms for service provision” (Vargo and Lusch, 2004, p. 8) because
they enable firms to transfer their skills and knowledge to other actors (Tokman
and Beitelspacher, 2011). Therefore, supply chains not only consist of suppliers and
buyers of goods, but all the firms that integrate their skills and knowledge in “all the
upstream and downstream flows of products, services, finances, and information from
the ultimate supplier to the ultimate customer” (Mentzer et al., 2001, p. 4) to co-create
compelling service offerings for and with end-users. Many of these actors perform
non-manufacturing activities such as logistics, supply chain financing, and
information management (Mentzer ef al, 2001). Consequently, third-party service
providers play an important role in the smooth flow of materials, finances, and
information (Ross et al, 2007). However, past supply chain management (SCM)
research seldom included these actors when discussing the management of supply
chain interfaces (Martinsen and Bjorklund, 2012). Instead, it concentrated on the
interfaces between suppliers and buyers of goods (Stefansson, 2006), rendering supply
chain service providers “the forgotten actors of supply chain integration”
(Fabbe-Costes et al., 2009, p. 72).

Our study aims to close two gaps in the existent literature. First, we apply S-D
logic-based thinking to classify supply chain services (SCS). On the one hand, we
classify SCS according to the value that they propose in facilitating the flow of
materials, finances, and information. Thereby, we integrate and structure
interdisciplinary research on different types of SCS. So far, many studies have
focused on material-flow-related SCS such as logistics services (Creazza et al., 2010),
specific information-flow-related services such as track-and-trace solutions
(Ellinger et al., 2003), and financial-flow-related services such as inventory financing
(Hofmann, 2009) in isolation. A comprehensive literature review covering the complete
set of value propositions made by different types of SCS, reflecting customers’ various
service requirements, has not yet been conducted to the best of our knowledge. On the
other hand, we classify SCS based on different value co-creation constellations between
service providers and customers. Thereby, we answer Daugherty’s (2011) call to
apply the concept of value co-creation to supply chain relationships, a so far neglected
but relevant area in SCM research. Previous service classifications focus on either the
service customer or the provider. However, since “S-D logic argues that value can only
be created with and determined by the use in the ‘consumption’ process” at the
intersection between service provider and beneficiary (Lusch, 2007, p. 265), an S-D
logic-based classification needs to consider both perspectives equally.

Second, we apply S-D logic thinking to the question of whether different types of
SCS should be managed differently to achieve superior service performance. This
approach is based on Lusch ef al’s call (2010) to further investigate how service
providers and customers (should) co-create value and which value co-creating roles
they (should) adopt. To extend previous theory, we develop several research
propositions regarding the management of different types of SCS.

The remainder of this paper focuses on developing an analysis framework to
classify SCS from key literature. The findings are then presented alongside of
developing research propositions to guide future research.

SCS from a
service-dominant
perspective

59

www.man



[JPDLM 2. S-D logic and supply chains
44.1/2 S-D logic, a recent marketing approach by Vargo and Lusch (2004, 2008), argues that

service 1s the fundamental basis of exchange in all economies, not only service

economies. Instead of differentiating between goods and services, S-D logic claims that

customers do not buy a product or a service, but that “activities render services [and]

things render services” (Gummesson, 1994, p. 78). Consequently, goods are transmitters
60 of embedded knowledge and skills, just as service is. In other words, S-D logic
understands service as a higher-order concept, according to which actors apply
“specialized competences (knowledge and skills) through deeds, processes, and
performances for the benefit of another entity” (Vargo and Lusch, 2004, p. 2) rather than
trading tangible or intangible units of output. To explain service provision, S-D logic
differentiates between two types of resources. Operand resources (e.g. raw materials) are
tangible and static and only become of value if an action is performed upon them.
Operant resources, such as knowledge and skills, are intangible and dynamic. They are
used to act on operand resources (Lusch, 2007). To eventually co-create value, different
actors need to apply and integrate different types of resources (Vargo and Lusch, 2011).

Traditionally, supply chains have been viewed as linear sets of organizations that
move operand resources (e.g. goods) forward (Tokman and Beitelspacher, 2011).
Depending on their level of complexity, Mentzer et al. (2001) name such supply chains
either “direct”, including the upstream and downstream flows of products, services,
finances, and/or information between a focal company, its supplier, and its customer,
or “extended”, additionally including the supplier’s supplier and the customer’s
customer. Beyond this linear understanding, “ultimate supply chains” comprise all the
actors involved in “all the upstream and downstream flows of products, services,
finances, and information from the ultimate supplier to the ultimate customer”
(Mentzer et al., 2001, p. 4), highlighting the idea that supply chains are better described
as networks of organizations (Christopher, 2005). Figure 1 shows supply chains
according to their level of complexity.

Based on these arguments, it is not surprising that many of the ideas of S-D logic fit
naturally with SCM research because SCM is also concerned with applying and
integrating resources that are required to make competitively compelling value
propositions (Lusch et al., 2010).

First, SCM advocates “a systems approach to viewing the supply chain as a whole” in
which “each firm in the supply chain directly and indirectly affects the performance of all
the other supply chain members” (Mentzer et al., 2001, p. 7). This argument is well in line
with S-D logic-based thinking that characterizes firms as value co-creators (Vargo and
Lusch, 2008), even though S-D logic puts a stronger emphasis on the non-linear nature of
value co-creation in the entire value network (Tokman and Beitelspacher, 2011). Second,
SCM implies a strategic orientation toward firm collaboration to integrate intrafirm and
interfirm capabilities into a coherent whole (Mentzer et al., 2001). In other words, firms
are resource integrators. Third, SCM is a customer-focused concept aimed at creating
unique sources of customer value (Mentzer et al., 2001). While S-D logic agrees with the
proposed customer focus, it goes even further and sees the role of supply chains in
“supporting the customers’ value creating processes with service offerings, either
directly or through goods” (Lusch et al., 2010). Since customers are always co-creators,
not just recipients of value, interactions between actors should be analyzed from a
relational instead of a transactional perspective (Tokman and Beitelspacher, 2011).
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3. S-D logic and SCS

The separation of information from physical matter and the rising amount of
organizational specialization have led to an increasing amount of outsourcing (Lusch,
2011). Many of the outsourced activities are non-manufacturing-based, carried out by
third-party service providers, and revolve around optimizing the flow of material,
information, and finances as operand resources. As Lusch ef al (2010) note,
outsourcing non-core activities enables supply chains to make more compelling and
customized value propositions based on the integration of distinct service elements of
multiple, specialized actors. For instance, specialized financing providers that offer the
integrated management of firms’ cash-to-cash cycles and inventory can improve the
overall service experience for all of the involved actors (Hofmann, 2009).

In general, SCS providers aim to create reciprocal value through the application of
their complementary operant resources. They want to co-create value with other
supply chain actors by reconfiguring business processes regarding “the form of
resources, the time they are available, the place they are available, and the possession
or use of these resources” (Lusch et al., 2010). The operand resources on which SCS
providers perform their actions are materials, information, and finances that flow
across supply chains (Mentzer et al, 2001). According to Normann (2001), two
fundamental ways of providing service exist. Service providers can either relieve other
supply chain actors by performing a task or a series of tasks for these actors or enable
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Figure 1.

Types of supply
chains according to
Mentzer et al. (2001)
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IJPDLM these actors by permitting them to perform a task or a series of tasks more efficiently
44.1/2 and/pr qffectlvely. Based on these arguments, we define supply chain service as the
’ application of operant resources through deeds, processes, and performances to
co-create value with another supply chain actor or other supply chain actors by

relieving or enabling the supply chain flows of materials, information, and/or finances.

62 4. Classifying SCS from a service-dominant perspective

Liu et al. (2008) conducted a comprehensive review of service classifications covering
the literature of the past five decades. Building on Cook ef al’s (1999) review, they
established a comprehensive classification scheme based on the four dimensions
“provider” (people, equipment, and knowledge), “process” (customization,
standardization, contingency), “place” (front office, back office, virtual), and
“customer” (human, thing, information). The framework broadly covers different
service aspects. However, like other previous frameworks, it does not explicitly state
what the proposed service value actually is and how this value is co-created. Also, the
framework is not geared to simultaneously include more than two actors and is
grounded in goods-dominant as opposed to service-dominant thinking, since the
customer is viewed as a receiver of value and not as a co-creator of value that is
endogenous to service provision.

Moreover, many previous classification frameworks distinguish between
business-to-consumer (B2C) and business-to-business (B2B) service provision
(Boyt and Harvey, 1997; Wynstra ef al, 2006). However, as Vargo (2009, p. 377)
points out, “the customer is just another node in the larger ecosystem and the
actor-to-actor transaction serves as a platform for further value creation in that larger
context.” Accordingly, S-D logic argues that service is an actor-to-actor, not solely a
B2B or a B2C concept (Vargo and Lusch, 2011). Consequently, to gain in-depth insights
into SCS from an S-D logic perspective, we classify them according to what
SCS providers can offer their customers, in other words value propositions, and based
on how value is actually co-created between two or multiple supply chain actors. We do
not distinguish between B2B and B2C relationships.

4.1 Classifving SCS by value proposition

SCS providers can only offer value propositions as opposed to delivering value to
customers unilaterally (Vargo and Lusch, 2008). The value proposed by SCS reflects
the specific needs that customers have, such as a just-in-time delivery of goods to a
customer’s manufacturing facility to lower inventory levels and space requirements
(Fugate et al., 2009). Consequently, value propositions involve the operant resources
that a service provider plans to deploy in order to perform certain activities, and the
operand resources, e.g. material, information, and finances, that these activities are
performed upon (Constantin and Lusch, 1994). Additionally, value propositions can be
classified by their “relieving” or “enabling” nature (Normann, 2001).

4.2 Classifving SCS by value co-creation and co-production

According to Lusch et al. (2007), even though customers are always endogenous to
service provision, they take different roles in co-creating value with other supply chain
actors. Therefore, Lusch et al. (2007) distinguish between active value co-production
and general value co-creation. Value is co-produced when customers “participate in
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the creation of the core offering itself” (Lusch, 2007, p. 265). This entails interactive
processes such as shared invention, co-designing service offerings via direct and
indirect feedback channels, and/or a shared production of goods (Lusch et al., 2007).
However, even if customers are not actively involved in creating the core offering itself,
they co-create value during their “consumption” process either through direct
interaction between the involved supply chain actors or by mediation through physical
goods (Lusch, 2007). They incorporate the service into their specific usage scenario to
generate value-in-use (Flint and Mentzer, 2006).

In order to understand value co-creation and co-production processes, the
consideration of the roles of SCS providers and customers is highly important.
Anderson et al (2011) demonstrate that not all customers want to engage in
co-productive relationships because they differ in their specific needs and desired
involvement in service provision. Therefore, SCS providers need to adjust their
offerings to different customer requirements. To balance provider-specific resource
investments with customers’ co-production intents, service providers can regulate the
degree to which they standardize/customize their services. In highly standardized
offerings, such as direct transportation services on freight exchanges, the customer
has little influence on service process execution in exchange for a low-cost
transportation service. In other instances, highly customized service bundles such as
complex contract logistics solutions are requested in order to serve customer needs.
Consequentially, no single optimal level of resource integration and service
customization exists across all types of SCS. In fact, we believe that service type
and the desired value-in-use determine how the specific relationship should be
structured.

The SCS analysis framework in Figure 2 shows that SCS providers’ deployment of
operant resources allows them to make relieving or enabling value propositions
regarding the flow of materials, information, and finances, as well as to co-create and
potentially co-produce value with other supply chain actors. Furthermore, Figure 2
shows that the application of operant resources among multiple supply chain actors
ultimately leads to the cooperative creation of service offerings for end-users. Hence,
the SCS analysis framework abstracts from a pure provider or customer perspective
and allows for the integration of multiple actors.

5. Methodology

To assess the occurrence of different SCS within the literature, we conducted a content
analysis as it allows researchers to systematically, reliably, and objectively study
previously published material (Li and Cavusgil, 1995). Furthermore, it enables
researchers to analyze the content of a field quantitatively as well as qualitatively to
outline key themes, to determine trends being reported, and to support theory-building
approaches (Cullinane and Toy, 2000; Spens and Kovacs, 2006).

5.1 Sampling

We selected an inter-disciplinary journal basis, restricting our search within each field
to the top-ranked journals, which employ rigorous quality control (David and Han,
2004). To select journals, we followed the academic rankings of Bonner et al (2006),
Beattie and Goodacre (2006), Willcocks et al. (2008), Lowry et al. (2004), Chapman and
Ellinger (2009), Charvet et al. (2008), Menachof et al. (2009) and Svensson et al. (2007).
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We selected 28 journals as listed in Table I to cover the academic disciplines relevant to
the proposed definition of SCS, i.e. logistics and SCM, service, finance and accounting,
as well as information systems.

We applied two different units of analysis. First, to measure the occurrence of
different types of SCS and their value propositions over time, we chose themes
mentioning SCS (e.g. “transportation management”) as a first unit of analysis. Second,
we defined the paragraphs containing an SCS theme as another unit of analysis to
investigate SCS value co-creation. Through this approach, both explicit and latent
content was recorded to gain in-depth insights into SCS value propositions and value
co-creation. Reacting to methodological criticism that refers to the dependence of content
analysis upon coder judgment (Guthrie et al., 2004) we followed the approach taken by
Spens and Kovéacs (2006) and applied measures to ensure objectivity, reliability, and
validity of our research. The most important measures relate to determining clear coding
rules, using two independent coders, conducting peer workshops to reach consensus
whenever disagreements between coders arose, extending pre-established categories for
coding throughout the coding process, and using S-D logic as a theoretical base for the
coding scheme.
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SCS from a

2000 and 2001- 2006-

Journal earlier 2005 2010  Total serv1ce-dom1ng1nt
Logistics and Supply Chain Management Research 31(5) 58(8) 93(11) 182(24) perspectlve
International Journal of Physical Distribution and

Logistics Management 8(2) 16(4) 24(2) 48(8)

Supply Chain Management Review - 11(0) 21(0) 32(0) 65
Journal of Business Logistics 10(1) 2(0) 9(0) 21(1)

Supply Chain Management: An International Journal 4(1) 11(1) 14(3) 29(5)

Transportation Journal 3(0) 6(0) 3(0) 12(0)

International Journal of Logistics Management 2(-) 4(3) 6(4) 12(7)

International Journal of Logistics Research and

Applications 2(1) 4(-) 6(1) 12(2)

Jowrnal of Supply Chain Management 1(0) 2(0) 3(0) 6(0)
Supply Chain Forum: An International Journal - 1(0) 7(1) 8(1)
International Journal of Purchasing and Materials

Management 1(0) - - 1(0)
Transportation Research Part E: Logistics and

Transportation Review - 1(0) - 1(0)
Operations and Production Management Research 1(1) 6(1) 13(3) 20(5)
International Journal of Operations and Production
Management 1(1) 3(1) 8(2) 12(4)
European Journal of Operational Research - 2(0) 1(0) 3(0)
International Journal of Production Research - 1(0) 3(1) 4(1)
Jowrnal of Operations Management - - 1(0) 1(0)
Service Research 3(0) 1(0) 3(0) 7(0)
International Journal of Service Industry Management 3(0) - 2(0) 5(0)
Managing Service Quality - 1(0) 1(0) 2(0)
Information Systems Research - - 6(2) 6(2)
Decision Sciences - - 2(0) 2(0)
European Journal of Information Systems - - 2(1) 2(1)
Journal of the Association for Information Systems - - 2(1) 2(1)
Management Research - - 2(0) 2(0)
Management Science - - 2(0) 2(0)
Financing and Accounting Research - - 1(0) 1(0)
Managerial Finance - - 1(0) 1(0)
Total 35(6) 65(9) 118(16) 218(31)
Table I.

Note: Numbers in parentheses represent the number of articles that not only name SCS themes, but Included articles per
also include a description of SCS value co-creation journal and over time
5.2 Coding scheme
To analyze the content of the articles, we pre-established a coding scheme based on the
two dimensions of our SCS analysis framework, namely value proposition as well as
value co-creation and potential co-production.

Value proposition. To reach a meaningful and operational classification of SCS
value propositions with regard to the operant resources that SCS providers deploy
during service provision, we differentiated between unbundled individual services and
bundled service packages (Delfmann ef al, 2002). Whereas individual service offerings
implicate the deployment of a lower amount of operant resources by SCS providers,
bundled services are generally more complex and require higher investments in
resource acquisition due to an increased service scope (Kowalkowski et al, 2009).
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[JPDLM For instance, a “reverse logistics” bundle can include individual services such as the

44.1/2 collection _and subsequenft recycling, refurbishment, gnd/or disposal of goods (Stpck

’ and Mulki, 2009). Regarding operand resources, we distinguished between materials,

information, finances, and an overarching category. While almost any transaction

results in information exchanges, e.g. in terms of invoicing, our differentiation logic

refers to the primarily impacted operand resource. The impact on an operand resource

66 needs to be a major objective of the service in question rather than a mere by-product.

The category “overarching” was therefore only used when multiple operand resources

were deemed equally important for value co-creation. Finally, we distinguished
between relieving and enabling SCS.

Co-creation and potential co-production of value. How value is co-created and
potentially co-produced between the involved actors was assessed according to
SCS providers’ customization and service customers’ value co-creation and
potential co-production efforts. Regarding the degree to which a given SCS is
customized, we assessed, taking a provider’s perspective, whether the service
processes were predominantly standardized or customized to customers’ specific
needs. Furthermore, we evaluated whether service customers actively co-produced the
described core service offering in terms of shared inventiveness and/or the co-design
of service operations. Whenever customers actively co-produced the service as opposed
to representing the mere beneficiary of service provision by creating value-in-use,
an SCS was classified as co-produced.

6. Findings from the content analysis

6.1 Descriptive section

We used a keyword search strategy to identify the most relevant articles. The deployed
keywords stemmed from an initial scanning of the recent literature, from peer
discussions, and from our subsequent review of the literature. Our final list
encompassed the following keyword pairs: “supply chain”-“service™, “supply
chain”-“outsourc™, “supply chain”-“financ™”, “supply chain’-“third-part™, and
“supply chain”-“intermed™. The keyword search was carried out using ABI Inform
Global, Business Source Complete, and ACM Digital Library.

In a second step, we reviewed the abstracts of the identified 1,279 articles and
excluded 930 articles because they were not related to the notion of SCS as previously
defined. Subsequently, the remaining 349 articles were read in full, leading to the
exclusion of another 131 articles that did not contain SCS themes. In consequence,
a final sample of 218 articles was derived. Furthermore, with regard to our second unit of
analysis, 31 articles were found to contain in-depth descriptions of SCS. Table I shows
the temporal distribution of the 218 articles across different research disciplines and
journals. A list of the articles included in our analysis can be obtained from the authors.

Value proposition. We identified 1,386 occurrences of SCS offerings across the
218 articles analyzed in full. The number of SCS in a given article ranged from 1 to 57,
while the average number per article was 6.5. The analysis highlights that the number
of SCS addressed within the literature has been on a steady rise, indicating an
increasing importance of service provision in supply chains (see Tables Al and All in
the Appendix for the temporal distribution of SCS offerings). Furthermore, when
comparing the occurrence of relieving to that of enabling SCS, we found relieving SCS
to play the dominant role, constituting 87.6 percent of all SCS mentions.
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To handle the amount of identified SCS offerings, we introduced a substructure to
further organize them. First, we reconciled different terms used for similar activities
across the literature, e.g. “motor transport” and “ocean transport” being assigned to
“direct transportation service.” Then, we derived higher-level service categories related
to the nature of the underlying activities. For instance, “direct transportation service”
and “fleet management and operations” were grouped into the category of
“transportation/transportation management.” Subsequently, we assigned these
higher-level categories of SCS either to the class of unbundled or bundled services as
listed in Tables Al and AIl in the Appendix.

Table II illustrates the distribution of SCS according to the dimensions of
“unbundled/bundled SCS” as well as “relieving/enabling SCS” and the operand
resources that the services impact. The first row in each cell indicates the total number
of SCS occurrences, while the second row shows the number of SCS occurrences on a
per paper basis, with each paper counting a maximum of one SCS per cell.

According to our content analysis, the most frequently mentioned SCS offerings were
“unbundled, information-focused”, “unbundled, material-focused”, and “bundled,
flow-overarching” SCS. When analyzed more closely, flow-overarching SCS also had
a strong inclination towards information and material flows. Therefore, the traditional
focus of supply chain research on logistics and information exchange seems to be
heavily reflected in the high number of SCS that relate to information and material flows.
Within the most popular matrix cells, “transportation/transportation management,”
“warehousing/warehouse management” as well as “integrated logistics solutions”
represent the most commonly cited SCS offerings. Product testing, quality control,
terminal operation, data analysis, reverse logistics, security services, and
software-as-a-service only received minor coverage. However, especially the last three
SCS types seem underrepresented in the literature given current global trends regarding
environmental concerns and business ethics, security issues, and new technologies
(Hameri and Hintsa, 2009).

Since SCS offerings that impact several supply chain flows at once are typically
more complex, it is not surprising that no unbundled, overarching SCS, except for
enabling consulting services, were discovered in our analysis. Also, given that more
complex, bundled solutions typically require more extensive coordination and
planning that add a significant informational component (Delfmann ef al., 2002), we
find it plausible that we did not detect service bundles which solely impact material
flows. In contrast, however, we did find service bundles that particularly focused on
information flows, representing 7.0-10.2 percent of all SCS in our sample. Due to the
rising importance of so-called infomediaries, representing firms that “uniquely and

Category Finances Information Material Overarching Total

Unbundled SCS 5.8% (80) 23.0% (319) 37.3% (517) 0.9% (13) 67.0% (929)

85% (44)  233% (121)  29.2% (152) 06% (3) 61.5% (320)
Bundled SCS 0.0% (0) 7.0% (96) 0.0% (0) 260% (361)  33.0% (457)

0.0% (0) 102% (53) 0.0% (0) 283% (147)  385% (200)
Total 58% (80)  299% (415)  37.3% (17)  27.0% (374) 100% (1,386)

8.5% (44) 33.5% (174) 29.2% (152) 28.8% (150) 100% (520)
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IJPDLM specifically integrate, process, distribute, and sell information” (Lusch et al., 2010, p. 26),
44.1/2 we expect this trend to continue.

’ Regarding the remaining two matrix cells, unbundled SCS addressing financial
flows represented a mere 5.8-8.5 percent of all SCS mentioned, while bundled financial
solutions were nonexistent. Accordingly, our results support the fact that research on
financial flows in supply chains is not at the traditional core of SCM research,

68 especially since the discovered overarching SCS also heavily focused on information
and material flows. This result is in line with other authors’ findings (Pfohl and Gomm,
2009), even though prior studies show that financial solutions such as inventory
financing can be beneficial to both the providers and customers of such offerings
(Hofmann, 2009).

Co-creation of value. The coding along our second unit of analysis was limited to
56 SCS occurrences, confirming our expectation that only a subset of SCS would be
supplemented by contextual information. Table III lists these SCS according to the
degree to which service providers customized and service customers co-created or
co-produced the service. Three out of four cells are represented in the sample, while
customized and co-produced SCS represent the most common constellation.
Furthermore, we discovered that none of the SCS constellations that were described
in detail go beyond the dyadic level. Even though some SCS descriptions mentioned that
more than two actors were involved in service provision, they did not describe more than
one value co-creation interface in detail; the one between service provider and customer.
Accordingly, our empirical insights are limited to the dyadic level as well.

Table IV illustrates five different types of SCS with different value co-creation
implications that we identified, called strategic, leverage, commodity,
customer-unbalanced, and provider-unbalanced SCS. Strategic SCS exhibit a high
degree of customization and co-production. In this SCS category, we found offerings
such as freight forwarding, 3PL and 4PL bundles, the management of customer spare
parts, and product customization. Considering their value propositions, all described
strategic SCS were bundled solutions, requiring the integration of a larger amount of
operant resources by the involved actors.

However, not all customized and co-produced SCS can be termed strategic. Some

Table III. consulting and training as well as market research services were also described as
Supply chain service

classification

according to value Value co-created Value co-produced Total
co-creation/co-production

and service SCS provision standardized 13 0 13
standardization/ SCS provision customized 5 38 43
customization Total 18 38 56
Table IV.

Five types of SCS in terms

of value Value co-created Value co-produced
co-creation/co-production

and service SCS provision standardized Commodity Customer-unbalanced
standardization/ SCS provision customized Provider-unbalanced Strategic
customization Leverage
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customized and co-designed. We labeled these services leverage SCS because they
represent enabling instead of relieving SCS. Accordingly, they are only indirectly
linked to operational processes and provide value only indirectly, for instance by
providing service customers with superior knowledge about end-users.

Provider-unbalanced SCS constellations display high degrees of provider
customization and low degrees of customer co-production. In one instance, Gentry
(1996) described a customized just-in-time transportation service that suffered from
operational problems because the service provider was not involved in designing the
SCS. Furthermore, the contract was given on a low-bid basis, indicating that no
strategic alignment was undertaken between service provider and customer. On the
other hand, customer-unbalanced SCS constellations show high levels of customer
co-production and low levels of provider customization. However, we did not find any
examples of these service constellations in our sample. We attribute this finding to the
argument that it is usually the service providers that remain “in a ‘henchman’s’
position towards their customers” in terms of relationship investments (Wolf and
Seuring, 2010). Nonetheless, in theory, service customers could heavily invest in shared
inventiveness and the co-design of SCS offerings without reciprocal efforts by the
service provider, bearing the risk of transferring knowledge to the service provider
without receiving an improved service performance in return.

Commodity SCS are characterized by low levels of service customization and low
levels of co-productive efforts. Examples described in the literature mostly referred to
“traditional” logistics services such as storage, warehousing, direct transportation,
customs brokerage and clearance, and merge-in-transit. Commodity SCS represent
standardized services that are often sourced from several providers, e.g. on freight
exchange platforms, and do not require deeper process integration. In terms of their
value propositions, commodity SCS showed the highest percentage of unbundled,
individual services in the sample and they were usually described by transaction-based
and not relationship-based purchasing concepts.

6.2 Theory-building section

Based on S-D logic and the findings from our descriptive section, we developed a
research model that extends previous S-D logic approaches by introducing the type of
service as a variable. Figure 3 shows this model. For ease of comprehensibility, the
research model and propositions only include one service provider and one service
customer. However, additional actors involved in service provision could be added
analogously.

Our content analysis shows that resource integration and value co-production
efforts vary across different types of SCS. For instance, from an SCS provider’s
perspective, strategic SCS are complex service bundles that require the integration of
many different operant resources in order to perform the service. From an SCS
customer’s perspective, strategic SCS require co-design and shared inventiveness in
order to help adapt the service to its specific needs. Contrarily, commodity services
such as direct transportation are usually standardized and do not require heavy
customer involvement. The service examples within the literature thus support
Anderson et al’s (2011) argument that not all firms want to (nor should) form
co-productive relationships because of the required relation-specific resource
investments that might not pay off for commodity services. As a consequence, not
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Figure 3.
Research model
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all SCS should be highly customized and performed based on co-productive
relationships. We thus propose that:

P1. SCS type influences the degree to which service providers customize their
services.

P2 SCS type influences the degree to which service customers co-produce service
value.

According to S-D logic, benefits of firm collaboration are joint learning and the
exchange of substantial knowledge (Lusch ef al, 2010) based on “institutionalized
processes that are purposefully designed to facilitate knowledge exchanges” (Dyer and
Singh, 1998, p. 665). Supply chain partners’ knowledge can be an important source for
new ideas as well as process and product/service innovation (Cohen and Levinthal,
1990). Furthermore, superior knowledge-sharing routines based on direct and indirect
feedback channels between the involved actors initiate and guide the co-design of
services for improved effectiveness and efficiency (Flint and Mentzer, 2006). To
facilitate the exchange of knowledge that will spark joint learning, the decision
processes, operating systems, and organizational cultures need to be well aligned (Dyer
and Singh, 1998; Flint and Mentzer, 2006). Within strategic SCS constellations, the
involved supply chain actors are expected to work closely together along customized
and integrated processes, offering many opportunities for knowledge sharing and joint
learning. Also, SCS providers that provide highly customized SCS tailored to their
customers’ specific needs usually have to invest in relation-specific assets (Day, 2006).
As a consequence, their customers will be less likely to find another SCS provider with
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whom they can co-produce more value. In these instances, switching costs rise (Day, SCS from a
20(}6) .and inter'-organizational asset connectedness increases, creating barriers for service-dominant
imitation (Brodie et al., 2006). .

In contrast, Anderson et al (2011) argue that not all firms seek co-productive perspective
relationships. Especially in commodity SCS constellations, service customers usually
have uncomplicated service requirements that many service providers can fulfill. They
are characterized by low degrees of relation-specific resource investments and low 71
levels of knowledge exchange. Price is usually a prime sourcing criterion for these SCS
(Anderson et al, 2011). Since knowledge-sharing routines and investments in
relation-specific assets are costly endeavors that only prove worthwhile when service
providers and customers collaborate long term to improve service performance, they
should not be applied to every type of SCS. Based on these arguments we propose that:

P3. SCS type moderates the impact of the degree of service customization by
service providers on service performance.

P4, SCS type moderates the impact of the degree of value co-production by service
customers on service performance.

The need to co-create or even co-produce service value (Vargo and Lusch, 2008) implies
that supply chain actors depend on each other with regard to the final value created
and the level of service performance reached. Hence, a single firm’s influence on service
performance is at least partially limited to the other involved actors’ willingness to
share and integrate resources. In Gentry’s (1996) description of a customized
just-in-time transportation service, service performance was hampered by a lack of
both provider involvement in the service’s design and strategic alignment between
provider and customer. As a result, the service provider’s opportunities to improve the
service depend upon the customer’s willingness to invest in co-productive actions.
Analogously, a service customer cannot independently improve service performance
by sharing intensive knowledge with its service providers if they refuse to use it
to improve their service operations. Therefore, unbalanced investments in
relation-specific resources by one SCS partner that are not reciprocated by
commitments from the remaining SCS partners will result in costs that cannot be
easily regained (Lavie, 2006). Hence, we propose that:

P5. The degree of value co-production by service customers moderates the impact of
the degree of service customization by service providers on service performance.

P6. The degree of service customization by service providers moderates the impact
of the degree of value co-production by service customers on service
performance.

7. Conclusions and further research

Prior service classification frameworks have adopted either a service buyer or provider
focus. However, according to arguments from S-D logic, both perspectives need to be
integrated to fully capture the relational aspects inherent in service provision. To fill
this research gap, we developed an S-D logic-based analysis framework and applied it
to SCS provision. The analysis framework differentiates between the value
propositions made by different SCS and how value is actually co-created or
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IJPDLM co-produced between the involved supply chain actors. Furthermore, we answer the

44.1/2 cgll .for_ an integration of seryice research, especi'filly S-D logic research_, into the SCM

’ discipline (Tokman and Beitelspacher, 2011). Finally, to extend previous S-D logic

theory, we derive six research propositions.

Our content analysis highlights that SCS are gaining traction as demonstrated by

the increasing number of SCS mentions across journals. However, in terms of value

72 propositions, past SCS coverage has focused mainly on SCS that impact material and

information flows within supply chains. Corresponding to concerns by Pfohl and

Gomm (2009), our results provide evidence that SCS related to the financial flows have

not been discussed as extensively. Therefore, further research on finances-related SCS
and on their value-enhancing role in flow-overarching SCS bundles is needed.

Moreover, our research extends the theory base of S-D logic by offering insights into
how different SCS constellations have different management implications for firms.
First, we highlight that the levels of customization and value co-creation/co-production
vary across different SCS. Second, we provide further evidence that no single optimal
level of firm collaboration and value co-creation exists (Das et al, 2006). To improve
service performance, service providers and customers are required to interact in varying
ways across different types of SCS. Third, our framework highlights that service
providers and customers are co-dependent in their attempts to improve the overall
service performance and that service customers are required to assume their role as
active value co-creators and/or co-producers. Overall, we believe that managers can
profit from introducing different service categories to spark internal learning processes
concerning how to manage the relationships with their supply chain partners in different
SCS constellations in order to improve service performance (Wynstra et al., 2006).

For future research, we encourage the testing of the developed research
propositions. We believe that multiple case study approaches and multi-group
survey research including matching pairs are suitable to gain in-depth insights into the
deployment and integration of operant resources by multiple actors to co-create and
co-produce value. Further research approaches should take different SCS constellations
into account to evaluate how much service customization and value co-production are
required for optimal service performance. Finally, our study illustrates that service
provision has mainly been studied and operationalized at the dyadic level. Therefore,
the field of SCM would profit from research that explicitly studies SCS provision and
value co-creation beyond the dyadic level. Such studies might also consider the
derivation of new research constructs that help to understand and evaluate value
co-creation and co-production at the triadic and network level because triadic and
network constellations go beyond the sum of the dyadic relationships between the
involved actors due to indirect linkages (Barratt and Barratt, 2011).

References

Anderson, E., Coltman, T., Devinney, T. and Keating, B. (2011), “What drives the choice of a
third-party logistics provider?”, Journal of Supply Chain Management, Vol. 47 No. 2,
pp. 97-115.

Barratt, M. and Barratt, R. (2011), “Exploring internal and external supply chain linkages:
evidence from the field”, Journal of Operations Management, Vol. 29 No. 5, pp. 514-528.

Beattie, V. and Goodacre, A. (2006), “A new method for ranking academic journals in accounting
and finance”, Accounting & Business Research, Vol. 36 No. 2, pp. 65-91.

www.man




Bonner, S.E., Hesford, JW., van der Stede, W.A. and Young, S.M. (2006), “The most influential SCS from a
g);rggés(sgg academic accounting”, Accounting, Organizations and Society, Vol. 31 No. 7, service-dominant

Boyt, T. and Harvey, M. (1997), “Classification of industrial services: a model with strategic perspectlve

implications”, Industrial Marketing Management, Vol. 26 No. 4, pp. 291-300.

Brodie, R.J., Glynn, M.S. and Little, V. (2006), “The service brand and the service-dominant logic:
missing fundamental premise or the need for stronger theory?”, Marketing Theory, Vol. 6 73
No. 3, pp. 363-379.

Chapman, K. and Ellinger, A.E. (2009), “Constructing impact factors to measure the influence of
supply chain management and logistics journals”, Journal of Business Logistics, Vol. 30
No. 2, pp. 197-212.

Charvet, F.F., Cooper, M.C. and Gardner, ].T. (2008), “The intellectual structure of supply chain
management: a bibliometric approach”, Journal of Business Logistics, Vol. 29 No. 1,
pp. 47-73.

Christopher, M. (2005), Logistics & Supply Chain Management: Creating Value-Added Networks,
3rd ed., Pearson Education, Harlow.

Cohen, W.M. and Levinthal, D.A. (1990), “Absorptive capacity: a new perspective on learning and
innovation”, Administrative Science Quarterly, Vol. 35 No. 1, pp. 128-152.

Constantin, J.A. and Lusch, R.F. (1994), Understanding Resource Management: How to Deploy
Your People, Products, and Processes for Maximum Productivity, The Planning Forum,
Oxford, OH.

Cook, D.P., Goh, C.-H. and Chung, C.H. (1999), “Service typologies: a state of the art survey”,
Production and Operations Management, Vol. 8 No. 3, pp. 318-338.

Creazza, A., Dallari, F. and Melacini, M. (2010), “Evaluating logistics network configurations for
a global supply chain”, Supply Chain Management: An International Journal, Vol. 15 No. 2,
pp. 154-164.

Cullinane, K. and Toy, N. (2000), “Identifying influential attributes in freight route/mode choice
decisions: a content analysis”, Transportation Research Part E: Logistics and
Transportation Review, Vol. 36 No. 1, pp. 41-53.

Das, A., Narasimhan, R. and Talluri, S. (2006), “Supplier integration — finding an optimal
configuration”, Journal of Operations Management, Vol. 24 No. 5, pp. 563-582.

Daugherty, PJ. (2011), “Review of logistics and supply chain relationship literature and
suggested research agenda”, International Journal of Physical Distribution & Logistics
Management, Vol. 41 No. 1, pp. 16-31.

David, RJ. and Han, S-K. (2004), “A systematic assessment of the empirical support for
transaction cost economics”, Strategic Management Journal, Vol. 25 No. 1, pp. 39-58.

Day, G. (2006), “Achieving advantage with a service-dominant logic”, in Lusch, R.F. and
Vargo, S.L. (Eds), Toward a Service-Dominant Logic of Marketing: Dialogue, Debate, and
Directions, MLE. Sharpe, Armonk, NY, pp. 85-90.

Delfmann, W., Albers, S. and Gehring, M. (2002), “The impact of electronic commerce on logistics
service providers”, International Journal of Physical Distribution & Logistics Management,
Vol. 32 No. 3, pp. 203-222.

Dyer, JH. and Singh, H. (1998), “The relational view: cooperative strategy and sources of
interorganizational competitive advantage”, The Academy of Management Review, Vol. 23
No. 4, pp. 660-679.

Ol LAC U Zyl_i.lbl

www.man




HPDLM Ellinger, A.E., Lynch, D.F., Andzulis, ] K. and Smith, R.J. (2003), “B-to-B e-commerce: a content
44.1/2 analytical assessment of motor carrier websites”, Journal of Business Logistics, Vol. 24
’ No. 1, pp. 199-220.

Fabbe-Costes, N., Jahre, M. and Roussat, C. (2009), “Supply chain integration: the role of logistics
service providers”, International Journal of Productivity and Performance Management,
Vol. 58 No. 1, pp. 71-91.

74 Flint, D.J. and Mentzer, J.T. (2006), “Striving for integrated value chain management given a
service-dominant logic for marketing”, in Lusch, R.F. and Vargo, S.L. (Eds), Toward a
Service-Dominant Logic of Marketing: Dialogue, Debate, and Directions, MLE. Sharpe,
Armonk, NY, pp. 139-149.

Fugate, B.S.,, Davis-Sramek, B. and Goldsby, T.J. (2009), “Operational collaboration between
shippers and carriers in the transportation industry”, International Journal of Logistics
Management, Vol. 20 No. 3, pp. 425-447.

Gentry, J.J. (1996), “The role of carriers in buyer-supplier strategic partnerships: a supply chain
management approach”, Journal of Business Logistics, Vol. 17 No. 2, pp. 35-55.

Gummesson, E. (1994), “Service management: an evaluation and the future”, International
Journal of Service Industry Management, Vol. 5 No. 1, pp. 77-96.

Guthrie, J., Petty, R., Yongvanich, K. and Ricceri, F. (2004), “Using content analysis as a research
method to inquire into intellectual capital reporting”, Journal of Intellectual Capital, Vol. 5
No. 2, pp. 282-293.

Hameri, A.-P. and Hintsa, J. (2009), “Assessing the drivers of change for cross-border supply
chains”, International Journal of Physical Distribution & Logistics Management, Vol. 39
No. 9, pp. 741-761.

Hofmann, E. (2009), “Inventory financing in supply chains: a logistics service
provider-approach”, International Journal of Physical Distribution & Logistics
Management, Vol. 39 No. 9, pp. 716-740.

Kowalkowski, C., Brehmer, P.O. and Kindstrom, D. (2009), “Managing industrial service
offerings: requirements on content and processes”, International Journal of Services
Technology and Management, Vol. 11 No. 1, pp. 42-63.

La Londe, B. and Masters, J. (1994), “Emerging logistics strategies: blueprints for the next
century”, International Journal of Physical Distribution & Logistics Management, Vol. 24
No. 7, pp. 35-47.

Lavie, D. (2006), “The competitive advantage of interconnected firms: an extension of the
resource-based view”, The Academy of Management Review, Vol. 31 No. 3, pp. 638-658.

Li, T. and Cavusgil, S.T. (1995), “A classification and assessment of research streams in
international marketing”, International Business Review, Vol. 4 No. 3, pp. 251-277.

Liu, C-H.,, Wang, C.-C. and Lee, Y.-H. (2008), “Revisit service classification to construct a
customer-oriented integrative service model”, International Journal of Service Industry
Management, Vol. 19 No. 5, pp. 639-661.

Lowry, P., Romans, D. and Curtis, A. (2004), “Global journal prestige and supporting disciplines:
a scientometric study of information systems journals”, Journal of the Association for
Information Systems, Vol. 5 No. 2, pp. 29-80.

Lusch, RF. (2007), “Marketing’s evolving identity: defining our future”, Journal of Public Policy
& Marketing, Vol. 26 No. 2, pp. 261-268.

Lusch, R.F. (2011), “Reframing supply chain management: a service-dominant logic perspective”,

Journal of Supply Chain Management, Vol. 47 No. 1, pp. 14-18.

Ol LAC U Zyl_i.lbl

www.man



Lusch, RF., Vargo, SL. and O'Brien, M. (2007), “Competing through service: insights from SCS from a
service-dominant logic”, ]ou.mal of Retaili?g, V(.)l. 83 No. 1, pp. 5-18. - service-dominant
Lusch, RF., Vargo, S.L. and Tanniru, M. (2010), “Service, value networks and learning”, Journal t
of the Academy of Marketing Science, Vol. 38 No. 1, pp. 19-31. perspective
Martinsen, U. and Bjorklund, M. (2012), “Matches and gaps in the green logistics market”,

International Journal of Physical Distribution & Logistics Management, Vol. 42 No. 6,
pp. 562-583. 75

Menachof, D.A., Gibson, B.J., Hanna, ].B. and Whiteing, A.E. (2009), “An analysis of the value of
supply chain management periodicals”, International Journal of Physical Distribution
& Logistics Management, Vol. 39 No. 2, pp. 145-165.

Mentzer, ]. T., DeWitt, W., Keebler, ].S., Soonhoong, M., Nix, N.-W., Smith, C.D. and Zacharia, Z.G.
(2001), “Defining supply chain management”, Journal of Business Logistics, Vol. 22 No. 2,
pp. 1-25.

Normann, R. (2001), Reframing Business: When the Map Changes the Landscape, Wiley,
New York, NY.

Pfohl, H. and Gomm, M. (2009), “Supply chain finance: optimizing financial flows in supply
chains”, Logistics Research, Vol. 1 No. 3, pp. 149-161.

Ross, A., Jayaraman, V. and Robinson, P. (2007), “Optimizing 3PL service delivery using a
cost-to-serve and action research framework”, International Journal of Production
Research, Vol. 45 No. 1, pp. 83-101.

Spens, KM. and Kovacs, G. (2006), “A content analysis of research approaches in logistics
research”, International Journal of Physical Distribution & Logistics Management, Vol. 36
No. 5, pp. 374-390.

Stefansson, G. (2006), “Collaborative logistics management and the role of third-party service
providers”, International Journal of Physical Distribution & Logistics Management, Vol. 36
No. 2, pp. 76-92.

Stock, J.R. and Mulki, J.P. (2009), “Product returns processing: an examination of practices of
manufacturers, wholesalers/distributors, and retailers”, Journal of Business Logistics,
Vol. 30 No. 1, pp. 33-62.

Svensson, G., Slatten, T. and Tronvoll, B. (2007), “Ethnocentricity in top journals of services
management: authors, editorial review boards, editorial boards and editors”, Managing
Service Quality, Vol. 17 No. 5, pp. 563-578.

Tokman, M. and Beitelspacher, L. (2011), “Supply chain networks and service-dominant logic:
suggestions for future research”, International Journal of Physical Distribution & Logistics
Management, Vol. 41 No. 7, pp. 717-726.

Vargo, S.L. (2009), “Toward a transcending conceptualization of relationship: a service-dominant
logic perspective”, Journal of Business & Industrial Marketing, Vol. 24 Nos 5/6, pp. 373-379.

Vargo, S.L. and Lusch, R.F. (2004), “Evolving to a new dominant logic for marketing”, Journal of
Marketing, Vol. 68 No. 1, pp. 1-17.

Vargo, S.L.. and Lusch, R.F. (2008), “Service-dominant logic: continuing the evolution”, Journal of
the Academy of Marketing Science, Vol. 36 No. 1, pp. 1-10.

Vargo, S.L. and Lusch, R.F. (2011), “It’s all B2B. .. and beyond: toward a systems perspective of
the market”, Industrial Marketing Management, Vol. 40 No. 2, pp. 181-187.

Willcocks, L., Whitley, E.A. and Avgerou, C. (2008), “The ranking of top IS journals: a
perspective from the London School of Economics”, European Journal of Information
Systems, Vol. 17 No. 2, pp. 163-168.

Ol LAC U Zyl_i.lbl

www.man



IJPDLM Wolf, C. and Seuring, S. (2010), “Environmental impacts as buying criteria for third party
44.1/2 logistical services”, International Journal of Physical Distribution & Logistics Management,
’ Vol. 40 Nos 1/2, pp. 84-102.

Wynstra, F., Axelsson, B. and van der Valk, W. (2006), “An application-based classification to
understand buyer-supplier interaction in business services”, International Journal of
Service Industry Management, Vol. 17 No. 5, pp. 474-496.

76

About the authors

Steffen Maas is a Research Assistant at the Department of Supply Chain Technologies at the
Fraunhofer Institute of Integrated Circuits, Nuremberg, Germany and an external Research
Assistant at the Chair of Supply Chain Management at the Friedrich-Alexander-University of
Erlangen-Nuremberg, Nuremberg, Germany. His research interests include service provision in
supply chains, sustainable supply chain management, and lean management. Steffen Maas is the
corresponding author and can be contacted at: steffen.maas@iis.fraunhofer.de

Stefan Herb is a Research Assistant at the Chair of Supply Chain Management at the
Friedrich-Alexander-University of Erlangen-Nuremberg, Germany. He holds a diploma
(MSc equivalent) in business administration from WHU Otto Beisheim School of Management
in Vallendar. His research interests focus on inter- and intra-firm relationship triads in supply
chain and service settings.

Evi Hartmann is a Professor for supply chain management at the Friedrich-Alexander-
University of Erlangen-Nuremberg, Germany. Her primary areas of research interest include
services supply management, global sourcing, and environmental supply chain management.
She has published in Journal of Supply Chain Management, Journal of International
Management, Industrial Marketing Management, International Journal of Production
Economics, Journal of World Business and other managerial and academic outlets.

To purchase reprints of this article please e-mail: reprints@emeraldinsight.com
Or visit our web site for further details: www.emeraldinsight.com/reprints

www.man




t

nan
perspective

SCS from a
-dom

Service

Appendix

c
®©
S
>~ = .8 % -
<3 &
= 2795 W
Q=%
® Q ©
&= Wm
23
|
=
3
Q
[=
=}
(panuuod)
VL 6¢ <4 0T [830} £103338)
Jurqeuyy uonjeuLioju]  Gj 74 ST S uoer) pue uryoei],
SurA9IRY UONBULIOJU] 67 il 01 4 Surpqe(@y) UOT)BUWLIOJUT J0NPOIJ
86 o7 € ce [e10} A10397)
Burad1y [eLIIBIN  8F 81 L1 €1 Suigeyoed(@y)
SurAd1Ey [eLIB]N T 4 b4 8 UONBZIWOISND JONPOIJ
Suradtey] [eLIJR]N  OF 8T 4 BT UOTJB[[BISU/A[qUISSSY  UONBZITO)SNI/UONBIMIGUOD JONPOIJ
e 81 11 € [e30) £108918)
Suradrey SUeUL] g 4 0 0 Juueuy LYl0)
Surasiey sueul] I 8 9 0 Sunueuy 9pei],
Surasrey soueul| % 1 b4 Suroueuly A10JudAU]
SurAdEy Soueu,] 9 b4 ¢ T 9DIAISS OUBINSU]
SurAsIey soueu,] ¢ Z 1 0 JuISe9] 19SSy URINSUL PUB SUDURUL]
¥e |4 1T 4 [e30} £103938)
Jurqeuyy uonewlIoju] 8 . 0 T 9IAIDS-B-SB-2IBMIJOS
Jurqeuyy uonewoju] 9z it 11 1 doe[djesfrew/eyiod-5 9IBMIJOS PUB 90ISWIO0D-5]
9% 81 L 1 [e103 A103978))
Jurqeuyy UoneuwLIONu] (T 9 ¢ 1 [OIB3S3I 9N IR\l
JUSWRINSBIW
Surqeuyy uonewoju] 91 71 4 0 doueULIOLRd/SISA[RUR BIR(] SISA[eue Bje(]
€9 €e € L [e30} £103978)
Surjqeus] spuada 8 9 1 1 AIAIRS SuluIRl],
Surjqeusy spuadd(  ¢¢ 12 o 9 9IAIIS SUNNSUO) Sururen pue suynsuo)
26 15 i Al [e10) £108918)
Suradry sooueul| 8 9z 11 11 $s9201d 310ddns JuswAed/SUIDIOAU]
SurAaIY uoneuLoju] @ 4 ¢ 1 Surpuery UONBIUSNIO(]
SurAsiey uoneuwLiofu] /g ST 6 ¢ SOUBILI[D SWOISNI/AFLIN0I( SWOISN))
Suipuey
Suraa1y UOLBWLIOIU] 6 9 1 Z S9LIIMbUI JBW0)SND/SWIR]D JOWO0ISN)) SATIRISIUIUPY
Jurqeus O PARIY  [BI0], 0102 S00Z IDI[IBD SULIDIJO 91AIG £103918)
/BuLadiy 9002 -100¢  PUYE 0002




c
S
€

9010821 puesado — YO, :PION

L56 867 aLe 181 [B10L

60T 7S 8¢ Lg [e30} £10397€)

EECHEN [BLOIBN 87 €l 6 9 a3e10§
SurAs1y [BLDJRlN €€ 91 8 6 urssaooad 1pI() JusURSRURW
urasrEy uonewlou] - gy 74 11 4 JUSWIDSRURWL AIOJUSAU] 9SNOYR.IBA/SUISNOYDIB A\

1€ 0g1 €9 8y [830} £103338)

SurAs1[y UoneRWLION]  ¥g er 8 ¢ USISOP YI0MIDU/SUINPAYIS/SUINOY
SurasrEy [eLIBIN  (F 6 ¢ 8 suoneRdo SIS URW 199, JuRWRSRURW
SurA91[Yy [eLLelN /8T 86 75 1€ 90IAIRS uoneLIOdSUuRI) JO2II(] uoneodsuen uoreliodsuel],

LL raz réa 1 [£10) £108918)

BurasrEy [eLIBIN [T 8 1 4 9DIAIDS [RUILLIDJ,

SuAsney [BLOIBIN  OF 61 14 L UOHEpLoSU0d JySia1yAusdiyg
SurasrEy [eLIBIN  Og ST L ¥ Jisuen Ul 93N UOLJBPI[OSUOD PUR [BUILLIY ],
Surasry [BLRIBRN  § % 0 0 NIAIS ALINDAG A1mdeg

7 Gz 6 o1 [e10} 4103970

BurasrEy [BLDIBN G ¢ 4 0 9DIAIIS SOUSLFO] ISIIAIL Y1)

SuLaslay [BLOIBN € € 0 0 [eSOSIp a)sEM

Surasry BB QT S b4 ¢ s1onpoad Jo SUIUONIPUOIAL/SUI[DIAINY

FUEIEN | [CLIBIN 22 71 ¥ 9 Swngal 1oNpoLJ
Juradry [BLRIBIN  F Z 1 1 s1onpoid Jo Sur)sa)/3urios/Suroafo) SO1ISISO] ISIOAIY

4 A L G [e10} 4103970

Surasry [BLRIRN 2T 9 9 G Tonuod Ajenb/3unsa) 1onpoig
Surjqeusy uoneuwioju] 2, 9 1 0 9IAIRS AJICIPAI PUB UONBIYILID) JusuSRURW A)I[engy)

67 ¥4 61 6 [£10) £108918)

uonewlou] - G[ 9 8 1 S[BLIDIBW JO 9SBYIINJ
SurA9IY uonewloju] ¢ 4] 11 8 uono[as Jorjddns/moLLre)) Surseyomnd 01AIS/JONPOL]
Julqeus O PAORy  [B10], 0102 5002 o119 BULIBIJO 90IAIDG K103918)

[BULAIRY -9002 100z PU® 0002

[JPDLM
44.1/2
Table Al

78




c
®©
S
© 2o o =E G g
=85 © 252
5.5 9 L e
= L 23 0
= g o S58
o » =
n L n
Q M 5, g m
g E
=3
e, A
<B]
2]
901n0sa.1 puendo — YO, PION
LSy [4%4 6¢1 96 [el0L,
JuoWRSRURW
Suiadney SuryoIeILAQ) 101 8y 82 6z JUSWDSRUBIU ISNOYDIRM/SUISNOYIIB A\ 9SNOYAIRM/SUISNOYRIB A\
SurAdnEy JurgoIeIoA() 11 6 ) 1 SO1)SLI0[ 9SIDAAI JO JUSWISRUBIA SO1ISIS0[ ISIDAY
9L 9¢1 18 65 [8303 41089780
SurAdnEy JuryoreIoA() AN 71 4 ¢ J[pung payoads JoN
BuLAdIRY SunpIR»LAQ 6¢ 0¢ €l 9 FuaWYIn} OPIO
SurAdnEy JuryoreIaA() ¢ 1 4 Z JusuRSeuRW J10dx9/310dwy
BuLad1RYy SunpIR»LAQ €8 9¢ 1€ 91 SuIpIRMIO} JYSIOL]
SurAdIEy JuryoIeIoA() Al ¥ ¥ ¥ syaed areds Jowosn))
Juswystuad[dar pue
Bl EN | UOTJRULIOJU] ¥e 61 [« 01 Junsedato] ‘Suruue[d 9ALIRIOCR[[0)
Suradny SuryoIeLAQ) 9 A 9 ¢ apung Iy SIOIAIOS PIPPEB-IN[BA
BuLad1Ry SunpIR»RAQ 09 Le 81 S1 o[punqg 1de U SONSL30] payersau]
29 6¢ i 11 [£10) £103978)
WAISAS JusWRIRURW
Suradny UOIBULIOFU] ¥ ¥ 0 0 UONBULIOIUT 19Y}0 JO uonerad()
WR)SAS JusweSeurw uoneodsues)
Suradney UOIRULIOFUT 1€ 8T S 8 /asnoyarem Jo uonerad(
WISAS
SuiAdIey UOIRULIOFUT 72 P1 2 ¢ 98UBYIXD UOHRULIOJUI JO UoneIad()
SurAdnEy UOTJBULIOJU] IS ¢ 0 0 wR)SAS (J-oine Jo uonead() JUSWASBURW UOT)BULIOJU]
Surdqqor
Jurjqeuy JuryoIeIoA() 1 0 1 0 Surqqo| pue uonowoid j10dxsy pue uonowoid 310dx3y
uiqeus +JO PRy [e10], 0102 5002 JoIIed BULIDJJO AIAIDG £103918)

/SUIASI[Y 9002 1002 PU® 000G




Reproduced with permission of copyright owner. Further
reproduction prohibited without permission.

www.man




