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ABSTRACT

It is well known by researchers and practitiondrat tshared risks among actors support integratimh a
collaboration across a supply chain. Moreover mauhors have linked risk to performance contributio
Nevertheless these ideas remain still theoretiodlin literature applications are missing. The ainthis
study is to develop a logical framework in whictkiiperformance and actors are connected each dther
goal is using the framework as a tool to recognizbalanced supply chains and the best way to ingprov
them. The benefit should be a better integrationragrsupply chain actors. The logical framework ihesn
thought and then applied in the case of an Intedrhabgistic Support (ILS) service.

Keywords: Integration, Risk, Performance, Supply Chain, ktgiSupport

1. INTRODUCTION supply chain actors. Other authors (Ritcéial., 2008;
Oehmenet al., 2009) have then interrelated the risk to
Despite the attention that both practitioners andthe performance and it represents the base of our
academics have paid in the last decades to thelBupp conceptual framework in which risk is correctly ¥
Chain Management (SCM), many aspects still remainusing performance metrics as drivers.
unexplored. Firstly the emphasis in SCM is strongly = Our approach starts from charting a model for the
skewed toward the manufacturing sector (Boon-itl an supply chain in order to pick out the best-fitting
Pongpanarat, 2011). Then the most considerablet®ffo performance evaluation system (Estangpel., 2013).
have been expended to investigate operational aeas The proposal is then structured to develop the epil
SCM. Moreover many decision support systems evenfragmework in which we firstly find a match between
developed at strategic as well as tactical levai, ih performance metrics and actors and risk consegsence

stimulating cooperat_ion and e_ffective relationship ang actors. Finally we evaluate virtual paths ki
management. According to Narasimhan and SChoenherf)erformance and risk and passing through actors.

o e 1o e o, et Number, conisency and completones of pats. ar
y Y P pa indicators to find out unbalanced risk or an expeso

than a global perspective. risk that is unsustainable for actors.

In this study our aim is to propose an approach to h lied h lobal |
increase integration and cooperation across a fgloba We have applied our approach to a global supply

supply chain. The main idea is that integrationuitio ~ chain in the after sale services industry. The ipec
be incentivized through a well- balanced risk among @pplication concerns the Integrated Logistic Suppor
supply chain actors. This clue has been suppoites (ILS) services. The case has the aim to get ofba t
by Miller (1992), who has firstly recognized a post generic approach. Moreover we have chosen to diéal w
link between shared risk and cooperation, amongthis specific supply chain in the after-sales smsi
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because it has distinctive features that incredme t availability for the customer. Lastly, each acthifts his

complexity and make it a good test-bed. own risk on the upstream partner. Our aim is tabaitte
The study is structured as follows: Section 2 igotkd rightly the weight of each actor on the final penfance.

to analyze the context of an ILS service. Section 3t should bring to individuate more correctly tree$ and

introduces the conceptual framework from the supp8in to a risk efficiently shared.

modeling to the way of building a link between riskd

performgnce. In Segtion 4 the gpplication is preskand 1.2. The Conceptual Framework

results discussed. Finally section 5 summarizefintisgs By the analysis of the ILS context we have been

and provides some final remarks. inspired to develop a framework of the study. The

1.1. Analysis of the Context approach can be divided into five main stages:

In order to develop the conceptual framework, we *
have to analyze some features of the context of Tite
approach proposed in this study aims at being
generalized, but not completely theoretical. Sohage
had the case in mind since the first stage ofékearch.

Integrated Logistics Support (ILS) is an integrated
approach to the management of logistic disciplingbe
military, similar to commercial product support or
customer service organizations (Army Regulation-700 *
127, 2012). Although originally developed for naliy
purposes, it is applied by the private sector al. Wwe
general, ILS plans and directs the identificatiomd a
development of logistics support and system *
requirements for military systems, with the goal of
creating systems that last longer and requiredepport,
thereby reducing costs and increasing return on
investments. ILS therefore, addresses these aspécts *
supportability not only during acquisition, but als
throughout the operational life cycle of the systdrhe
impact of ILS is often measured in terms of metsash
as Reliability, Availability, Maintainability and 1.3. Modeling the Supply Chain
Testability (RAMT) and sometimes System Safety
(RAMS). The ILS Supply Chain (ILS-SC) has usually
few actors. The main ones are the Spare Partsdemsyvi
(SPP), a Contractor Logistic Support (CLS) and the
customer. The relationship among them is really
complex, because they have different background (th
customer is the only one coming from military inttyp SPP provides spare parts and the CLS provides a
and operate in a very different way. The CLS affaébe maintenance service (servitized product).
maintenance tasks on the customer system and become According to Saccanét al. (2007) the SC model

responsible for system availability. He relies on a gepends on three specific configuration choicasthg
network of SPPs that are in partnership with hihe T gegree of vertical integration of after- sales\atitis by
fee for Logistic Support services is completelykéd to  the finished goods manufacturer, (ii) the degree of
the system availability. However it doesn't seenaesy  centralization of the resources and actors thaty caut
effective way. Mainly, this doesn’t take into calesiation  the activities and (i) the decoupling of actiei
the influence of customer on the system availgbilihen between and within different organizations.

an opportunistic behavior could be generated byCihs, Referring to the degree of vertical integrationaim
who could choose a trade off between cost for ¢neice ILS-SC the finished goods manufacturer completely
and cost of service level, instead of pursuing llest overlaps the CLS who performs the after sales itietv

Modeling the supply chain: it aims at individuate
main features of the supply chain as actors,
servitization  rate, level of globalization,
configuration choices and maturity level

Choosing the evaluation model: Because the
profusion of performance evaluation models in
literature, we have to operate a choice using featu
of previous stage

Attributing the performance to the actor: it
breakdowns the performance dimensions into
metrics and then into drivers, that can be moréyeas
attributed to actors

Managing the supply chain risk: as in the previous
stage, we have used the general risk management
approach (PMI, 2013) to arrive at risk consequences
that affect each SC actor.

Linking risk to the performance evaluation: it aiats
individuating links between risk and performance an
at analyzing them in order to understand if theplup
chain is unbalanced from a point of view of risk

We are considering a specific kind of after-sales
service in which we have three types of main actors
SPPs, CLS and customer (with multiple location)PSP
and CLS belong to the civilian industry while the
customer belongs to the military one.

The SC is a mixed product-service SC, in which the
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On the other hand the CLS is usually completely
independent from the SPPs.

As pointed out by Zhen (2011), one common kind of
centralization is that of inventories and warehagisiLS- .
SC can be viewed even as a Hub&Spoke model bettaise
spare part is held at the SPP. It is then senttamuhe
Customer only when it is needed.

A common way to decouple in service organizations
is by separating the activities that require custom
interaction (front office) from the ones that da ffloack

Management (AM). R, F and Re concern all the
customer satisfaction. The other factors are idstea
connected to the actors’ capability

SCALE: SC Advisor Level of Evaluation: it ahs
been created at early 2000s by the Institute for SC
Excellence. It revolves around a questionnaire that
investigates the value creation elements

Between SCOR and SCALE, we have decided to
adopt the SCOR model because questionnaire is not
sustainable in our case. Moreover SCALE model dbesn

office), enhance specialization in order to inceeas
efficiency as well as to reduce delivery lead ti(Béngh,
2009). Front office activities are under the inflae of the
only CLS, while back office one are divided betw&drs
and SPPs who, according to Broekhetisl. (2009) apply
a centralization policy. Especially for serviceximity to
customers is a critical aspect, as the customesftén
participating in service production. However it
completely left to the CLS.

consider quality factors, as injection of qualippaoach
into the logistic vision; but in the context of LSC
elements such as continuous improvement and custome
satisfaction are really relevant. Clearly the choié the
evaluation model is not a general issue but it is
essentially connected to the case. That is theonefs

is which the study starts creating the supply chaideho

Another way to analyze the SC, really useful for 1.5- Attributing the Performanceto the Actors

our objective, is through the maturity level: the
maturity classification proposed in the Supply Ghai

Through opportune metrics it is possible to attigbu
the contribution of each actor on the performaite.

Operations Reference (SCOR) model relates tocan do it surely in a qualitative way as well as
companies’ ability to manage a full scope of a $ypp calculating a percentage of contribution of eadoraen

chain (Zhowet al., 2011).

the metrics. The way to a sure attribution is to

In the ILS-SC the aim should be to go from Level 2 breakdown the metrics structure in order to create

to Level 3 as described in thable 1.

According to Pache and Spalanzani (2007) at Level 3

corresponds extended inter-organizational matuwitih
all of the actors in a chain being involved in #earch

for better performance (i) very regular exchangéth w

partners, (ii) contracts and partnership agreensgied
with all actors, (iii) overall vision of value créan and,
above all, (iv) risks and profits shared.

1.4. Choosing the Evaluation M odel

In order to link risk and performance each othes, w

have to individuate a specific evaluation model. Ndge
used features of the SC model to guide the choice.

We have taken into consideration the study of
Estampeet al. (2013) and, on the base of the SC model

as in the previous section, we have selected tvgsiple

evaluation models. According to the authors we have

used as drivers for the choice: (i) decision Idtettical),
(i) type of flows (physical and informational) arfdi)
level of maturity (Level 2). Two models for evalumf
the performance are possible:

unique match from a metric to an actor as inRiwe 1.
1.6. Managing the Supply Chain Risk

Many authors (Ritchiet al., 2008; Oehmest al.,
2009) say that creating a shareholder value reguire
integrated approach to performance and risk
management. According to Wagner and Bode (2008)
it is possible to define supply chain risk as tegative
deviation from the expected value of a certain
performance measure. Waters (2011) define ‘risk’ as
“the variation in the distribution of possible silypphain
outcomes, their likelihood and their subjectiveues’.

Juttner et al. (2003) suggests that supply chain
relevant risk sources fall into three categories:

« Environmental risk sources (E): They comprise any
uncertainties arising from the supply chain
environment interaction. These may be the result of
accidents (e.g., fire), socio-political actionsg(e.
fuel protests or terrorist attacks) or acts of Gag.,
extreme weather or earthquakes)

e SC Operations reference model (SCOR): the SCe
Council has developed it in 1996. It aims to analyz

5 dimensions: Reliability (R), Flexibility (F),
Responsiveness (Re), Costs (C) and Asset
////A Science Publications 1011
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from labor (e.g., strikes) or production uncerti@isit
(e.g., machine failure) to IT-system uncertainties
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Tablel. From Level 2 to Level 3 of maturity (SCOR)

Description Goal

Level 2 Internal integration To devise tools to swa transversal
performance within the company, thereby
validating overall performance by seeking an
optimum between the demand for resources.

Level 3 External integration To extend performaneasurement for shared

to the company’s key external actors,
while associating them with the search performance.

risk sources can be analyzed by consequences that

Performance .
3 . Metrics Actors
dimensions

Fig. 1. Through a metric breakdown structure the attrdrutf performance to actors is made

Network-related risk sources (N): They arise from to each actor because too detailed risk consegsence
interactions between organizations within the should be correlated each other.

supply chain. Whatever damage is caused by 7 inking Risk to the Performance Evaluation
suboptimal interaction between the organizations
along the chain is attributable to network-related ~ Joining results from stages 3 and 4, we can create
risk sources. In this sense, environmental andlogical link between risk, performance and actbig.(3).
organizational uncertainties are risk sources ‘to’  Going through the framework is an effective way to
the various links in the supply chain and network- Understand critical paths in the supply chain, iniol
related uncertainties are risk sources ‘of the 'Sk factors and performances are ascribable feeaific
various links (Teng and Das, 2008) actor. We defln_e the framework as unbalanced if @ine
the three following cases happens:

Through the same procedure of previous section, . _
The most part of risks impacts on one or few actors

should be detailed enough to be linked to the actor  (Fig. 4) o
(Fig. 2). The problem should be the quantitative * The most part of performance contribution comes
approach through which we want to assign a riskofac from one or few actors={g. 5)
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» Actors who are exposed to risk don’'t contribute to their opinion a generalization is practically
the performance. The evidence is that paths in thempossible.
framework are interruptedr{g. 6) Through the proposed framework, it is possible to
A general result of the proposed framework is an establish the link at any rate in the specific eomt If
advance on the Ritchigt al. (2008). They recognize a the framework results well-balanced, the paths lan
link between risk sources and performance dimensionUséd as reference for any project or activity ie th
but they do not mention particular drivers becaimse SUPPly chain.

Risk sources Risk consequencies Actors

Fig. 2. Through a risk breakdown structure the link betwesk and actors is made

Performance . : . :
; - Metrics Actors Risk sources
dimensions

Fig. 3. Framework to link risk to the performance evaloati
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o

Fig. 4. The most part of risk impacts on few actors

PFFfOFﬂ}EDCE Metrics Actors Fizk consequencies
dimensions

Fig. 5. The most part of performance contribution comemfone or few actors
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Performance : : . ”
eirics Actors Risk sources

dimensions

DT

&

OXOX0.

Fig. 6. Actors who are exposed to risk don’t contributé¢hi® performance

Perbormance — e )
dimensions

Fig. 7. The proposed framework for the ILS supply chain
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1.8. Application and Results at qualitative level. The next step should be to
improve the framework by using a tool, as ANOVA,
to weight contribution from actor on metrics and to
measure the impact of risks.

In this section we run a short application of the
proposed model to the ILS-SC context. We limit the
application just to the Responsiveness factor. migic
is the Mean Down Time, that is the average time #ha 3. REFERENCES
system is hon-operational.

According to the references Army Regulation 700- goon.itt, S. and C. Pongpanarat, 2011. Measuring
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