Theimpact of risk conditions and postponement on upstream supply chain vulnerability
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Several contributions have tried to evaluate supghk/ sources but none of them empirically
investigates the effectiveness of supply chain nsknagement in reducing the perceived
upstream vulnerability. We aim to increase the wstdading of which factors influence the

firm perception of supply risk by exploring the atbnships among risk conditions,

postponement and perceived upstream risks. To\aeloigr objective we conducted a survey
analysis on 54 Italian manufacturing companies.uReshow that risk conditions influence

the perceived upstream vulnerability. Furthermavre,provide evidence of the effectiveness
of postponement in mitigating the effect of teclogatal turbulence on companies perception
of supply risks.
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Introduction

In the last decades companies have seen an indretse dependence from external parties
(i.e., suppliers) in managing their operationseAtion has thus been paid on how to properly
manage the supply network in order to be efficiant effective. One major issue for
companies that rely on suppliers is supply ris&, the potential vulnerability due to the
behaviour of external suppliers.

Several contributions have tried to effectivelyritify and evaluate upstream vulnerability
drivers (e.g., Peck, 2005; Sodhi, and Chopra, 280énnson, 2000; Wagner and Bode, 2006)
but just few of these studies focused on how manmegeerceptions of supply risk are formed
(e.g., Ellis et al., 2010; Zsidisin, 2003). Furtinere, contributions provided by literature
focused on identification and assessment of riskrces but none of them empirically
investigates the current corporate response andetfextiveness of supply chain risk
management practices in reducing the perceivedevaltility. This is partially due to the
difficulty companies have in understanding whichgtices relate to supply chain resiliency.
According to Zsidisin (2003) supply risk can beidefl as “the potential occurrence of an
incident associated with inbound supply from sugplailure or the supply market, in which
its outcomes result in the inability of the purdhgsfirm to meet customer demand or cause
threats to customer life and safety”. More in gahecompanies are exposed to numerous
operational upstream risks associated with thggpgunetwork. Among the most studied we
can find risks associated to the uncertainty thatacterises suppliers reliability (Wagner and
Bode, 2006), the availability of purchases (Kralfil®83), the fluctuations in exchange rates
and raw material prices (Speckman and Davis, 2@0dindorfer and Saad, 2005), and
intellectual property risks related to the diffigubf protecting the intellectual property that
goods represent during outsourcing (Sodhi and Gh@mo4).

Trying to address the risk assessment issue matinprau(Ellis et al., 2010; March and
Shapira, 1987; Mitchel, 1999) point out the impodea of the subjective judgement of risk as
the significant determinant of managerial and austochoice. Understanding perceptions of
risk is essential because appraisals of risk drgestive and actions regarding risks are based
on perceptions (Yates and Stone, 1992). From thisppetive of purchasing and supply
management, there are numerous factors that irdtue¢he perception of supply risks.
Previous contributions (e.g., Ellis et al., 2010yi@pero and Eltantawy, 2010; Harland et al.,
2003; Hopkins, 2005; Kraljic, 1983; Lee, 2004; Pe2B05; Trkman and Mc Cormack, 2009;
Zsidisin, 2003; Zsidisin and Ellram, 2003) haveyied evidence that influencing factors
can be associated to two main sources: risk camditand supply chain risk management
(SCRM). In this work attention is going to be pad one specific SCRM practice i.e.
postponement. In particular this paper aims toagedo the need of simultaneously examine
both the environmental factors in which companigsrate and that influence risk perception
and postponement as a driver to manage supply risk.

Literaturereview

Risk Conditions

On the basis of previous contributions (Ellis et aD10; Kraljic, 1983; Wagner and Bode,
2006; Zsidisin, 2003), we can define risk condisioas risk sources or the antecedents
influencing the exposition of companies to the s$yppsk. Among the most studied risk
conditions we can find the criticality of purchagesated to the degree of customization and
complexity of purchased components and to the ivelaimpact of purchases on the
performance of the final product), the difficulty the supply markets (i.e., supply markets
concentration and capacity constraints) and thbntadogical turbulence (i.e., product and
process technology innovation, degree of produsbl@scence, frequency of new product
introduction). Several publications (e.g., Ellis &t, 2010; Peck, 2005; Trkman and Mc



Cormack, 2009; Zsidisin, 2003; Zsidisin and Ellré&2803) mention that the more critical the
reported risk conditions, the higher the perceiredevance of supply risks.

First, considering the case in which purchases draracterized by a high degree of
customization and complexity, and have significarftuence on the performance of the
firm’s final product (e.g., quality, reliability)in those circumstances companies strongly
depend on suppliers because the transaction-gpeécifestment have increased switching
costs. As a result a vendor failure to deliveryl Wive significant consequences on the firm’s
ability to stay on the market (Giunipero and Elgéamy, 2010; Kraljic, 1983).

Then, many authors have dealt with the study ofpibeuliarities of supply markets on the
robustness of companies (e.g., Kraljic, 1983; Trkraad McCormack, 2009; Wagner et al.,
2009; Zsidisin, 2003). In case of high supply mam@ncentration and capacity constraint,
firms will experience significant problems in suhbging the supply with a contingency
source. Thus, when the difficulty of the supply kedris critical the supply risk is perceived
as relevant because firm’s room for manoeuvredscged (Ellis et al., 2010).

Finally, literature has considered technologicabtlence as a important element to define
risk perception. This risk condition is significgninfluenced by the endogenous uncertainty
coming from changes in underlying technologies gqfuachased product. In presence of a
higher technological turbulence, the likelihoodatet to the inability of suppliers to adapt to
technological or product design changes may beehigAlso, this may have detrimental
effects on the costs and competitiveness of cust@asadisin and Ellram, 2003).

Postponement
To cope with supply risks and mitigate the effeficthe discussed risk conditions, firms have
to adopt supply chain risk management and conségugenerate alignment, adaptability and
agility (Lee, 2004). In order to do that, firms camplement both practices that allow an
effective identification and management of the mskirces, and practices able to improve
reaction capabilities (i.e., agility and flexibyl)tthat are helpful in reducing impacts of risk.
Harland et al. (2003) discusses and summarisesugasgources of supply network stability
within the following supply risk management cycle:

1. choosing the appropriate type of relationship veitippliers by adopting the strategic
sourcing practice;
developing and using vendor rating programs;
designing supply contracts;
designing and using a system of information-shaaing integration practices;
using tools to monitoring suppliers and control @ogsible opportunistic tendencies.
By Ieveraglng on the five practices reported ab@espanies are able to effectively manage
the sources of supply risk (e.g., Cohen and Agra®@99; Kraljic, 1983; Tang, 2006; Torres
and Mahmoodi, 2005; Wagner et al., 2009).
Furthermore, literature paid attention on two re@cstrategy: Buffer-based Strategies and
Postponement. By developing this two SCRM practa@spanies are able to properly react
when supply risk occurs reducing its negative pidéeffect. Buffer-based Strategies are so
called because they leveraging on buffers or staskurces (Galbraith, 1977) in order to
mitigate the negative effect related to supply.riBke use of slack resources (i.e., inventory
buffer at bottleneck station, additional productimapacity by means of external workforce,
precautionary lead time, etc.) is a common appro@chmanaging supply uncertainty,
regardless of the level of perceived upstream valmbty (Kaipia, 2008).
Last but not least, postponement is a proactiaegiy allowing firms to enhance their agility
in order to properly manage supply chain risks.cBpally, the term postponement refers to
the flexible strategy by which firms enhance thability to manage point of differentiation
along their production lines. Lee and Tang (19%8atibe how delayed differentiation can be
achieved via standardization of components, produodularity and re-sequencing of
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modular processes. Many contributions collectedThpg (2006) provide evidence of the
effectiveness of these postponement tactics inrgéng inventory savings and in improving
the ability of the firms to cope with the variabjliof demand: in this sense postponement was
defined by Tang (2006) as a robust lever of resilethrough agility. Tang and Tomlin (2008)
describe how flexible process and flexible produatpostponement can be effective ways to
reduce the expected negative effects coming froocges and demand risks (i.e., reduced
capability of specific production lines, overstawlyi unpredictable demand). As
manufacturing processes become more flexible @difgrent production lines are capable of
producing all products because of standardizednaodularized components and processes),
different kinds of products can be manufacturedh@ same production line. As a result
companies can shift production quantities acrossrmal resources reducing process risks
significantly.

Supply chain agility via postponement also enalfiless to reduce the impact of demand
risks. For example, to reduce the overstock ancemustbck costs of different version of
DeskJet Printers, HP redesigned its product byydejahe point of differentiation. HP first
manufactures according to a make-to-stock systeththen ships generic printers to the
distribution centres where are customized in a ntalk@der manner. This postponement
strategy allow HP to became more efficient and #emeously to quickly respond to the
demand changes (see Lee and Tang (1997) for deteilee HP case)

Literature mainly addresses postponement to cople pvocess and demand risks, however
postponement can also be adopted in order to mawgayy risks. Hopkins (2005) describes
that the adoption of the tactics underlying thetposement approach (i.e., standardizations of
components, product/process modularity) allows cmgs to adopt new configurations of
the production process, typically by postponing tbperations involving unavailable
components, so to manage those situations wheohgses are temporally unavailable. For
example, after Philip’s semiconductor plant was aged in a fire in 2000, Nokia was facing
a serious supply disruption of radio frequency shipince Nokia’'s cell phones are designed
according to the modular design concept, Nokia alale to postpone the insertion of the
unavailable components until the end of the assgmlibcess. Due to this postponement
strategy, Nokia was able to reconfigure the desigtiheir basic phones so that the modified
phones could accept slightly different chips frorhes suppliers. Consequently, Nokia
satisfied customer demand smoothly and obtainésbager market position (Hopkins, 2005)
Even if the literature on postponement is rathBusied some limitations can be highlighted.
First of all, most contributions lack empirical dgnce of what companies are actually doing
in order to increase their ability to react whepy risk occurs.

Second, there is limited evidence regarding thieiémice of risk conditions on the company’s
decision concerning the development of postponemspecifically there is no evidence
whether postponement are adopted in specific ctgtex

In the end, limited contributions are provided melyag the effectiveness of postponement in
reducing perceived upstream vulnerability.

Objectives and methodology

This paper aims at contributing to the understamdih the impact of risk conditions and
postponement on the perceived upstream vulnerab8pecifically attention is here paid on
the relationships among three sets of variables:

1. Risk conditions: contingent drivers increasingnerability and its perception;

2. Postponement: the extent to which companieadopting the underlying practices;

3. Perceived supply risk: in this work attentiors leen paid on two of the most discussed
and studied supply risks (i.e., supplier defaultchase unavailability).



Based on the previous literature review we can ai@aout the relationships between these
variables but no contribution has evaluated theraroempirical basis.

Previous contributions (e.g., Ellis et al., 201@eck, 2005; Trkman and Mc Cormack, 2009;
Zsidisin, 2003; Zsidisin and Ellram, 2003) provieMdence that the more risk conditions are
critical, the higher the perceived relevance ofpdypisks. Thus we formulate the following
research proposition:

RP1. Risk conditions are correlated with a higtenception of supply risks.

In order to manage supply risk, firms operatingigky conditions tend to react by adopting
postponement for generating agility (Lee, 2004). &sresult, companies investing in
postponement become more capable to cope withthsk, we expect that they will reduce
the perception of supply risk (Tang, 2006; Torned Blahmoodi, 2005). For these reasons we
formulate the following research proposition:

RP2. Postponement is correlated with a lower eiae of supply risk.

Figure 1 describes the theoretical model underpmour research propositions. In particular
we can highlight that the relationship between gskditions and the perceived supply risk is
made of a direct path and an indirect path thrquagtponement:

[Postponement}

Indirect
Path

Risk
Conditions

Direct
Path

Figure 1. Theoretical model

In order to test our research propositions we atbptsurvey approach. In particular, based
on an extensive literature review a questionnaias designed in order to operationalise the
mentioned variables. The questionnaire was reflmedheans of five pilot cases in order to
determine the validity of the model and test thecdiminant ability of the questionnaire. In
appendix the last release of relevant questionmagteics is provided.

Once the questionnaire was refined and its thomoegsh verified, we managed a survey
analysis on a sample of Italian companies. 30@ahatompanies were selected according to
following criteria:

I.  Medium-size company. This is due to the need taitlithe complexity of the
organizations being evaluated.

ii.  Manufacturing companies. We focus on the machinagufacturing industry.

ii.  Upstream supply chain relevance. We selected fioynsonsidering the importance of
the supply chain to their operations in order ttaoban heterogeneous sample. This
selection were made based on the purchasing costs.

Companies were contacted by phone calls in ordeldentify a reference person (i.e.,
purchasing manager, supply chain manager or whoiragharge to manage the supply



network) and to describe the research. Participaete provided with an electronic version
of the questionnaire and support was given in otdeguarantee full understanding of the
questionnaire. Data were collected between thtsfoEMay and the end of August 2010. We
run ANOVA on collected data in order to identifyfluences of time factor on risk conditions,
postponement adoptions and supply risk perceptiinge factor are measured on a 1-4 scale
where 1 equals to “data were collected in May’dat& were collected in June”, 3 “data were
collected in July”, and 4 “data were collected inglist”. Analysis shows that influences do
not exist (P-values higher than 0.29).

Finally, 54 companies provided useful and complefi@mation for this research (thus with a
response rate of 18%). The sample is describeabie tL. Companies are mainly small (48.2
of the sample) but also medium and large are repted. Different industrial sectors from the
assembly industry are considered, mainly from thanufacturing of machinery and
equipment not classified elsewhere. Concerningitlcedence of the purchasing cost on
revenues, the sample is heterogeneous.

Table 1 Descriptive statistics in terms of (a) sid® industrial sector (ATECO 2007), (c)
purchasing cost.

@ (b) (c)

Size* N % Ateco** N % Torchases N %
otal Sales
Small 22 40.7 Ateco22 10 18.5 >=70% 9 16.7
Medium 26 48.2 Ateco 26 3 5.6 60% -69% 16 29.6
Large 6 11.1 Ateco 27 6 11.1 50%-59% 11 20.4
Total 54 100 Ateco 28 29 53.7 40% - 49% 8 14.8
Ateco 29 5 9.3 <40% 10 18.5
Ateco 31 1 1.8 Total 54 100

Total 54 100

Table 1. Sample description

* Size: Small: less than 250 employees, Medium:=-26Q employees, Large: over 501 employees;

*»* ATECO 2007 Code: 22: manufacture of rubber atastics; 26: manufacture of computers and eleatroni
products, optical, medical electrical equipmentpaptus for measuring and watches; 27: manufaatire
electrical appliances and electrical equipmentrnimn-domestic; 28: Manufacture of machinery and paeint
not classified elsewhere; 29: Manufacture of metdricles, trailers and semi-trailers; 31: furnitanenufacture

In order to measure the model’s variables we agpgtiencipal Component Analysis (PCA)to
build specific constructs. Reliability of constrsicivas checked by means of Cronbach’s
Alpha and by checking the theoretical validity bétconstructs (Nunnally, 1994). Variables
and Measures of Supply Risks, Risk Conditions amgtgdnement are discussed below.
Supply Risk

In this work we decided to focus our attention wio supply risks: Supplier Failure risk (SF)
and Purchases Unavailability risk (PU). The firsteois related to the cases in which a
supplier becomes unavailable as a consequenceeofethdor financial instability (Wagner
and Johnson, 2004) or of the vendor’s verticalgragon by a direct competitor of the
customer firm, forcing the termination of the redaship (Sodhi and Chopra, 2004). The
second supply risk is related to the cases in wthehe’s no possibility to supply a specific
components because of capacity constraints orafestin the supply markets. In both cases
supply risk can leads to a strong reduction offitme’s efficiency and ability to cope with the
needs of the final market (Wagner and Bode, 200®nce, Supplier Failure risk and
Purchases Unavailability risk can be considered afvthe most relevant forms of upstream
vulnerability (Thun and Hoenig, 2009).



In order to measure the relevance of this two suppks, we collected information about the
managers perception regarding both the probahbitigyrisk has to occur, and its potential
negative effects on company’s performance. Speadiyicprobability and impact of supply
risks were measured on a 1-5 Likert scale wherepiesents poor and 5 high. As suggested
by Mitchell (1995), we evaluated the perceived nislevance as the product between the
occurrence probability and the negative expectgzhonof risk.

Risk Conditions

In this study we focused on three risk conditic@sticality of Purchases (CP), Difficulty of
Supply Markets (DSM) and Technological Turbulengd)( Consistent with the literature
described in the previous section, we focused esdlihree contingent factors because they
influence both to the perceived probability andpleeceived impact of upstream risks.

In order to measure these variables we built lat@etbrs based on items available from the
questionnaire. Specifically companies were askegrtwide an evaluation based on a 1-5
Likert scale (where 1 represents poor and 5 reptedegh). Table 2 summarizes the results
of PCA and reliability tests (Cronbach’s Alpha)datescriptive statistics on risk conditions.

Construct Items Average Std. Dev Fact_or
Loading
Criticality of Degree of item customization 3.74 1.06 0.74
Purchases ]
Eigenvalue: 1.76 ~ Purchases complexity 3.69 1.11 0.75
R?% 0.59
Alpha: 0.64 Purchases Importance 4.28 0.77 0.8
Difficulty of Suppl
" Ll\j/lgrkets PRYY Supply markets concentration 3.44 0.83 0.9
Eigenzvalue:l.63
R% 0.81 : ;
Alpha: 0.77 Capacity constraints of supply markets  3.36 0.92 0.9
Technological Product technology innovation 3.25 0.96 0.73
Turbulence Process technology innovation 3.00 1.00 0.76
Eigenvalue:1.97 .
R% 0.49 Degree of product/service obsolescenc  2.57 0.92 0.65
Alpha: 0.66 Frequency of new product introduction ~ 3.00 0.87 0.66

Table 2. Risk conditions constr ucts

Identified factors are consistent with previous k#f(e.g., Droge et al., 2003; Chen et al.,
2004; Ellis et al., 2010).

Postponement

Referring to the agility principle, in this paperwnvestigate postponement practice that
enable companies to become more flexible so asdoce the negative implications of the
occurrence of supply risks (e.g., Hopkins, 2005g,L2004; Tang, 2006). Specifically,
adopting a modular based manufacturing process ao@p improve their capabilities to shift
production quantities across internal resources aordss different products (e.g., Lee and
Tang, 1997; Tang and Tomlin, 2008).

We measured Postponement by means of 8 itemsralirdefrom the flexible manufacturing
literature (e.g., Graves and Tomlin, 2003; Lee &adg, 1997; Swaminathan and Lee, 2003;
Tu et al., 2004; Yang et al., 2004). Also in th&se, items were measured on a 1-5 Likert
scale where 1 equals to “no use” and 5 represdmgsh ‘level of adoption”. Table 3 shows
results of principal component factor analysis,iaf@lity test (Cronbach’s Alpha) and
descriptive statistics on postponement.



Factor

Construct Items Average Std. Dev .
Loading
Products used modularized design 2.76 1.36 0.62
P_roduct modules could be assembled 250 1.20 0.60
different sequences
Different modules as Different features 3.04 1.27 0.68
Production process used modularized des  3.36 1.03 0.65
Postponement
Eigenvalue: 4.5¢ Subprocess could be added or removed 3.14 1.13 0.88
R’ 0.57 The Production
_ process modules can
Alpha: 0.88  djusted for changing in production needs 2.88 1.19 0.85
The Production process can be broken di
into standard and customization st 3.04 1.10 0.83
processes
The Production process modules can
rearranged so that customization sub-proc  2.78 1.19 0.85
occur last

Table 3. Postponement construct

As in the case of risk conditions, results are cetiewith contributions of previous work (Tu
et al., 2004).

Analysis and findings

In order to test our model and achieve our objestiwe proceeded as follows.

First we applied correlation analysis to assess réationships among risk conditions,

postponement and firm perception of supply riskker, only when correlations are

significant, we applied path analysis in order tealeate the mediation impact of

postponement. Specifically, path analysis is cotetlidy means of two subsequent OLS
regression models: in the first one postponemerggsessed for risk conditions, in the second
one perceived supply risk is regressed by bothpposiment and risk conditions (Holland,

1988).

Correlation Analysis
Table 4 provides pairwise correlation analysis leevrisk conditions and firm’s perception
of supply risks.

Supplier Default Pur chases unavailability
R P I R P |
Criticality of Purchases - - - - -
Difficulty of Supply Markets |+0.36**| - |+0.38%* | +0.37** [+0.38***
Technological Turbulence - - - - +0.25*

Table4. Pairwise correlation between risk conditions and per ceived supply risks

Results show that the difficulty of supply marketghe only one risk condition influencing

the firm’s perception of supply risks. In this sens could be considered a supply chain
vulnerability driver. Quite interestingly companimegh different criticality of purchases don't

perceive different risks in terms of supply. Simyatechnological turbulence seems to be
correlated only with the perceived risk of purchasavailability.

Table 5 provided the pairwise correlation betweestponement and firm’s perception of
supply risks.



Supplier Default Purchases Unavailability
R P I R P I
| AdoptPostponement | -0.38*** - -0.49%** - - -0.43***

Table5. Pairwise correlation between postponement and per ceived supply risks

Results show that the adoption of postponementegatively correlated with the two
considered risks. Thus companies that are levegagm postponement declare a lower
perception of risk compared to those that arem@ptdg this practice.

Third, we evaluate the relation between postpon¢émeaoption and risk conditions (see table
6).

Criticality of Difficulty of Technological
Purchases Supply Markets Turbulence

| Adopt Postponement - - +0.39%**

Table 6. Pairwise correlation between postponement and risk conditions

Results show that only technological turbulenceaselated with postponement adoption,
thus companies that operate in turbulent contextd to adopt postponement more than those
operating in stable contexts.

Path Analysis

Based on the previous results, we limited the appbn of the path analysis only to those
cases where preliminary conditions are verified. (isignificant correlation among the three
groups of variables considered). Specifically onlgchnological Turbulence can be
considered. Table 7 provides the final results hted @inalysis. In particular standardized
estimates are shown for each relationship ahisRrovided. The two considered paths are
also shown, thus the indirect path from risk candig to risk perception through
postponement and the direct path between risk tondiand risk perception.

Indirect path Direct path
Risk condition ---> Postponement ---> Risk Perception Risk Condition ---> Risk Perception
* % _ %k K 3

TT +0.30 p 0.43 SF-R TT +0.26 SE-R
R?=0.092 R?=0.187 R?=0.187
+0.30** -0.59%** +0.29**

TT P SF-1 TT SF-1
R?=0.092 R?=0.297 R?=0.297
+ % % - * %k + .

TT 0.30 P 046 PU-I TT 0.12 PU-I
R?=0.092 R?=0.190 R?*=0.190

Table7. Path analysis

Results show that all indirect paths are significamompanies operating in a turbulent
environment are pushed to adopt postponement sacibich decrease their perceived
upstream vulnerability.

Furthermore, a significant direct path exists betwtechnological turbulence and managerial
perception of the supplier failure risk. This me#rat the adoption of postponement is able to
mitigate the effect of technological turbulencelboh perceived relevance and impact of the
supplier failure risk.

Finally, results do not prove any significant irghce of technological turbulence on the
perceived impact of the purchases unavailabiligk.rilndeed, after controlling for the
adoption of postponement, the direct influence efhhological turbulence remains not
significant.



Discussion and Conclusion

This work provides evidence of the effectivenespadgtponement in reducing the perceived
supply risk.

Standards for product, price and quality perforneamay be difficult to establish in presence
of technological turbulence, making it hard to itignattractive suppliers and to adopt
safeguarding tactics to reduce supply risks (&mmp and Heide, 1996). Furthermore, when
context is turbulent, a more intensive interactimiween buyer and supplier is needed in
order to build a value-added relationship (Lazzaginal., 2008). Therefore, in presence of
contingent turbulence, companies facing a suppéigure may face higher switching costs
and greater difficulties to effectively react. liede they have to put in place a lot of effort in
identifying a new available and consistent supphed spend more time in laying the
foundations for a competitive relationship. Intéiregy, we show that postponement can be
an effective weapon in mitigating the influencete¢hnological turbulence on the perceived
impact of the supplier default risk. Specificall{he adoption of postponement allows
companies to gain time by re-sequencing operatant increase the probability to find
consistent suppliers by modifying the final proddesign (Hopkins, 2005). We also find a
significant indirect path among technological tudmee, postponement and purchases
unavailability risk. However, in this case the atlop of flexible manufacturing and modular
design are not able to mitigate the influence @& tntingent turbulence on the perceived
impact of risk.

On the contrary we didn't find any significant tedaship between the use of postponement
and the criticality of purchases. Nevertheless itifeience of this risk condition on the
perceived upstream vulnerability could be mitigateg the adoption of others SCRM
practices on which future studies should focus. (stgategic sourcing,).

Finally, we found that companies operating withficifit supply markets tend to perceive
higher risks from the supply side but they do mdy on postponement to cope with this risk.
This result is intuitive and supported by previatentributions (e.g., Ellis et al., 2010;
Zsidisin, 2003). Future works should examine ifentlpractices are adopted e.g., supplier
integration, vendor rating, etc.

This paper thus contributes to the literature oppsuchain risk management by providing
empirical evidence of the impact of risk mitigatipractices (i.e., postponement) in reducing
supply risks. We argue that this contribution, eifdimited to a small sample of companies,
can stimulate empirical research on this topic.

In the end we would like also to address some @flithitations of this work. First of all the
sample is limited to only 54 companies. Thus futnoek should refer to wider datasets so to
ensure statistical validity of the mentioned relaships. Second, attention here was paid only
to postponement while other practices can be adopt®rder to keep risks under control.
Future works should address also other SCRM pexctic

Appendix
1. How would you describe the following charactiégeisf your purchases portfolio?
Product Characteristics Poor high
Degree of personalization of the purchased good 1 23 4 5

Complexity of the purchased good (e.g. Number ofes)ydNumber of interface:

with the finished goods, technological level) . e : N 9
Contribution to the availability, quality of the fghed product 1 2 3 4 5
Supply Market characteristics Poor high
Concentration of supply markets 1 2 3 4 5
Capacity constraints of supply markets (Supplieagacity utilization and 1 2 3 4 5

suppliers’ breakeven stability)




2. How would you describe the following charactiéesof your business context?

Degree of Technological Turbulence Poor high
Degree of product technology innovation 1 2 3 4 5
Degree of process technology innovation 1 2 3 4 5
Degree of product/service obsolescence 1 2 3 4 5
Frequency of new product introduction 1 2 3 4 5

3. How much do you agree with the following claims?
Product and Process M odularity ggzgf’gg )S,t;‘;?i

Products used modularized design 1 2 3 4 5
Product modules could be assembled by differentesgzes 1 2 3 4 5
Different modules as Different features 1 2 3 4 5
Production process used modularized design 1 2 3 4 5
Sub-process could be added or removed to the piodyarocess 1 2 3 4 5
ThedProduction process modules can be adjustezhforging in production 1 2 3 4 5
needs
The Production process can be broken down intalatdrand customization 1 2 3 4 5
sub-processes
The Production process modules can be rearrangddisoustomization sub- 1 2 3 4 5

process occur last
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