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Abstract

Purpose —This study explores the importance and impact ppsuand manufacturing
risk management upon business performance witkigahtext of Chinese manufacturing
supply chains.

Design/Methodology/Approach —A two phased multi-method approach was adopted,
which included a survey questionnaire to practiéisnin Chinese manufacturing supply
chains followed by semi-structured interviews. Timelings included 103 valid survey
responses complemented by six semi-structuredvietes.

Findings — The results indicate that in Chinese manufactudogtext supply risk and
manufacturing risk management are both vital fosithess performance. A high
correlation between business and manufacturing makagement performance exists,
however no significant impact of supplier depengesgstematic purchasing, maturity of
production and supply chain, and human resourcesfaiznd despite previously these
elements being regarded as key influencers forlg@gppa manufacturing risk management
performance. The Chinese manufacturing supply dhdicated that elements such as the
supplier and customer orientation, flexibility, nudacturing and supply risk highly
connotes with business performance.

Theoretical/Practical implications —In the current unpredictable and volatile business
environment the competitiveness of manufacturiqgpuchains to a large extent depend
on their ability to identify, assess and managenttamufacturing and supply risks. The
findings of this study will assist supply chain magers in taking decision on
manufacturing and supply risk management and radutiie uncertainty upon their
business performance.

Originality/value — The supply chain risk has been widely exploredhiwithe context of
individual case studies, or standalone models fagusn either supply or manufacturing
risk in supply chains, however to what extent tias been applicable to a wider context
and its impact upon business process has not beplored. Hence, this study
simultaneously has analysed manufacturing risk sungbly risk and its impact upon
Chinese manufacturing supply chains business pedioce. Moreover, this study uses a
combination of quantitative and qualitative methaahich is often limited in this area.
Finally, the institutional theory lens offers nousdights in better understanding the factors
that can affect the impact of supply and manufaegurisk management upon business
performance in those contexts, such as China, wtherdanstitutional aspect presents
specific features.

Keywords —Institutional Theory, Supply Chain Management, Syihain Risk, China,
Manufacturing Risk, Supply Risk, Business Perforogan
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Introduction

The growing scale and scope of supply chain arctite has brought various risks
influencing an organization’s capability to operatmntinually and provide goods and
services to the market (Jordan and Bak, 2016). Aicg to the Business Continuity

Institute (BCI) 81% of international enterprisesffered at least one supply chain
disruption in 2013 compared to 78.6% in 2010 (Atesm, 2014) indicating that the

disruption of supply chains around the world hahed a pervasive level. Some well-
known examples of such incidents are Ericsson&scin 2000, the 9/11 terrorism event
in 2003 and the tsunami in Japan affecting Toyot2011 (Juttner et al., 2003; Sun et al.,
2012; Ho et al., 2015). Considering that approxetya20% of supply chain disruptions

are experiencing a financial loss of over $500 iorillwith a potential of 25% average

decrease of share prices, reflects that firms wperence supply chain disruption are
likely to suffer long-term impact on financial penmmance (Conrad and Walker , 2012;
Sun et al.,, 2012).

Therefore, identifying the inherent supply chaisks is a core activity since it allows
managers to understand risk better and improvendregement of supply chain risks (Lin
and Zhou, 2011). From a supply chain managerspeetw/e it is difficult to justify the
investments made on risk mitigation initiativethiéy are not directly related to the payoff
(Rajagopal et al., 2017). In order to overcomeidea that “nobody gets credit for fixing
problems that never happened” (Repenning and Ster2881: 64) and to promote supply
chain risk management (SCRM) best mitigation pcastithe relation between the actions
taken and the impact on the business performarexsrte be investigated (Colicchia and
Strozzi, 2012). However, only few contributions Baempirically investigated the
relationship between supply chain risk and perforcea Furthermore, the supply chain
risk has been widely explored within the contexinafividual case studies, or standalone
models, while the research on multiple supply chisks and their simultaneous impact
on business performance through empirical reseschmited. As advocated by Ho et al.
(2015), further investigations on the interrelasibips among different types of risk rather

than standalone risks would better support SCRNsaegemaking process.

Supply and manufacturing risks gained increasitenébn due to the high connectivity of
supply chains. Supply chains in fact are incredgingerating in networked and global

environment, where the ability to build and maintalationships with suppliers is equally



critical and challenging for businesses (Hallikad &intukangas, 2016). For example, the
outsourcing of non-core activities to suppliers awmivice providers increases firms’

dependency on external resources (Bustinza é2@lQ), and it is widely acknowledged

that purchasing can heavily affect business petdoa (Hallikas and Lintukangas, 2016;
Aberdeen Group, 2013). The volatility in purchasiogn lead to risks of product

obsolescence, investment in capital assets anditmgntory level. Hence, supply risk is

closely connected to manufacturing risk that cdecathe ability of the focal company to

produce high quality goods and services in a timmignner and, in turn, achieve

profitability (Ho et al., 2015).

According to Eloot et al. (2013) the manufactursegtor accounted for 40% of China’s
gross domestic product (GDP) in 2013, which leddw supply chain risk exposure due
to four major challenges: the rising labour cdst, $hift in consumer expectations towards
product quality, innovation, and service, the iase of value chain complexity and the
volatile global economic environment (Eloot et a2013). Previous research has
investigated the contextual risks associated witlisaurcing activities to China’s
manufacturers (Huang, Zhang and Liu, 2013; JiaRatherford, 2010; Olson and Wu,
2011; Kumar and Sosnoski, 2009). Jia and Ruthe(&0dl0) argue that cultural difference
is a critical factor contributing to the supplykssin the business between western
purchasing companies and Chinese suppliers. Thggestithat understanding the cultural
difference and adopting cultural adaptation areiatio mitigate the related risks. More
recently, Ellinger et al. (2015) highlight that easch examining cultural and behavioural

factors that may improve SCRM practice is stillrsea

A survey conducted by Marchese and Paramasivan3j2@dicated that China is regarded
as a costly source of adverse outcomes from risktevn the supply chain, following the
United States and Canada. When it comes to inwgtigs concerning SCRM in Chinese
manufacturing, the attention from researchers as®e significantly due to the rapid
growth of China’s economy (Olson and Wu, 2010). ldeer, the current studies on SCRM
in the Chinese manufacturing sector are still scé8pecial issue on SCRM in China,
2009). Moreover, most recent literature investigaB®RM in Chinese manufacturing
firms from a perspective of purchasing or outsowgdHuang, Zhang and Liu, 2013; Jia
and Rutherford, 2010; Olson and Wu, 2011; Kumar &ashoski, 2009) or investigated
risk mitigation strategies (Liu et al., 2007).



Therefore, the primary aim of this paper is to stigate supply and manufacturing risk
management simultaneously and the impact upon éssiperformance. The case of
Chinese manufacturers will be explored since itrespnts a relevant and overlooked
context as “companies operating in such weak utgiital environments face many risks
which can disrupt... operations” (Ke et al., 20521). In fact, it is acknowledged that
there is a relationship between a firm and thetutiginal environment in which it operates,
as this latter shape the guiding principles of cbmpany and the way it complies with
external rules, norms, and values (Oliver, 199hjs Bpplies to a context, like the China,
where culture and other national characteristiey pl relevant role in shaping business
practices and affecting related performance (Adghdreh and Ahmed, 2017). Although
research has indicated that weak institutional renvnents have an impact upon
agricultural supply chains and their performancel®ah et al., 2014), the choice of
Chinese manufacturers context may also provideraenstanding of weak institutional
environment and its association to supply chaik tes achieve better performance in
China. Hence, we adopt institutional theory asa e help understand and contextualise
the study’s findings and to see if there are anfluencing factors’ which are unique to
China that may affect the relationship of how thése variables impact business

performance.

Theory and hypotheses: Supply and Manufacturing Ris Management Performance

Supply chain risk is a broad concept that offevargety of risks, and presents a variety of
methods for classification. Ho et al. (2015) prapas useful classification that takes
account of both comprehensiveness and varietie@ndct degrees: (a) macro risks are
akin to environmental risks, the factors includéurel and man-made disasters such as
earthquakes, wars and economic downturns, and i¢rpmisks are classified to four
categories; demand risks, manufacturing risks, Isuggks and infrastructure risks (Figure
1).
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Figure 1: Classification & Scope of Supply and Manufacturitigk (Ho et al., 2015)

Among different types of risks, in the last decatie, changing economic landscape and
supply chain structure have brought many supplymaadufacturing risks (Manyika et al.,
2012). Supply risk can be defined as “the probgtoti an incident associated with inbound
supply from individual supplier failures or the glyp market occurring, in which its
outcomes result in the inability of the purchadingn to meet customer demand or cause
threats to customer life and safety” (Zsidisin, 200.222). Manufacturing risk refers to
factors and events that affect the ability of comesa to produce goods and services,
quality and timeliness of production activitiesgamofitability (Wu et al. 2006). A number
of contributions have focused on the assessment madagement of supply and
manufacturing risks. For instance, Zsidisin e{2004) present a framework of supply risk
assessment techniques, while Tomlin (2006) invaetggystrategies for managing supply
risk through an analytical model. Tse and Tan (2Qitdpose a framework for assessing
product quality risk in a multi-tier global supptiain, in which the quality risk could stem
from supply, manufacturing or logistics operationany tier within supply chain network.
Tang (2006) claims that the key concern of supgdhairc risk regarding product
manufacturing is to decrease the inventory cost@ated with a certain range of products.

As mentioned above, it is essential for firms taamee the outcomes of supply chain risk
practices. Berg et al. (2008) noted that measureofgrerformance allows companies to

assess the result of practices carried out. Forag®s, this understanding of associated



supply chain risk would allow them to adopt spezed strategies for specific types of risk
(Ho et al., 2015). Nagy and Venter (2011) propas@@proach to measure supply chain
performance with the following metrics: the propamt of supply chain related

costs/overall sales revenue, customer satisfadéiosl and customer service level. By
contrast, PwC (2015) covers three main categoomatiof business performance:

profitability, efficiency and service.

With the current studies concentrates on geneggblgichain risks (Qiang et al., 2014;
Tang and Tomlin, 2008; Brun et al., 2006; Chrisepand Lee, 2004) and specific risk
types (Ellinger et al., 2015; Tang et al., 2012)y@ few studies focused on two risk types
simultaneously (Ho et al., 2015; Baghalian, Rezapand Farahani 2013; Qiang and
Nagurney 2012; Goh et al., 2007). indicating & latinvestigation on the relationship
between risk management and performance (Sun €04R; Berg et al., 2008) with most
of the literature regarding this relationship basedconceptual rather than empirical
studies (Hallikas and Lintukangas, 2016; Thekdi &eA, 2016). Table 1 presents a
summary of the supply and manufacturing risk asgeetive performance areas in supply

chain literature.

Table 1 Categories of supply and manufacturing risk pentomce from supply chain
management literature

SCRM performance areas Authors
Supply risk management performance Hoffmann et28l1,3; Hallikas and Lintukangas, 2016;
Ho et al., 2015; Indrawati et al., 2014
Supplier orientation Cigolini and Rossi, 2010; Broret al., 2013
Supplier dependency Aberdeen Group, 2013; Hallfas Lintukangas, 2016;
Zhao et al., 2013;
Systemic purchasing Hallikas and Lintukangas, 2@ and Price, 2011,
Aberdeen Group, 2013
Customer orientation Hallikas and Lintukangas, 2016; Zhao et al., 2013

Maturity of SCM process
Hoffmann et al., 2013; Ho et al., 2015; Indrawdtiak,

2014; Isoherranen et al., 2015

Firm size Hallikas and Lintukangas, 2016
Culture Jia and Zsidisin, 2014; Cheng et al., 2012
Manufacturing risk management performance Lamdrat eBe et al., 2015; Hong et al., 2014; Ellinger
et al., 2015; Cheng et al., 2012; Jia and Zsid&ii4; Li
etal., 2015
Production Flexibility Hoffmann et al., 2013; Isvhanen et al., 2015; Harrison,
2014




Maturity of manufacturing process Hallikas andtukangas, 2016; Hoffmann et al., 2013;
Ho et al., 2015; Indrawati et al., 2014; Isoherraneal.,
2015

HR management Yeung, 2012; Cheng et al., 2012

Understanding how China manages and responds fdysapd manufacturing risk will
have a significant impact on global trading, espéciconsidering that China has been
reported to account for one-fourth of the globahgan the import side and 30% on the
export side (Hillberry & Zhang, 2018). Athukora20(Q 1) noted that LPI is also a useful
measure to consider as it ranks 160 countries andsés on trade-related logistics
provisions. According to the LPI, ranking China piosied itself on 27th position, moving
towards ease of trades compatible to European emarts such as Spain (World Bank,
2016).

A plethora of studies have uncovered differencethéncultural and society contexts of
Chinese organisations compared to their Westernntequarts and impacts on
organisational/management practices (Chen et @l5;2Farh et al., 2004; Ma and Tsui,
2015). Very little however, if any, have attempteddo so in terms of supply and
manufacturing risks simultaneously, and their intacbusiness performance. Hence, we
would like to understand how ‘guanxi’ and othertardl/institutional pressures, that are
unique to China, may affect how supply and manufang risk impacts business

performance in this context.

As noted by Zsidisin et al. (2005), a firm is coasted and influenced by the environment
in which it operates within. Thus, how Chinese nfaoturing firms respond to and are
influenced by supply and manufacturing risk maydifgerent to other country contexts.
Hence, the institutional theory provides a usedulsl in which investigate these country
contextual issues, examining how external and maderpressures can influence
organizational actions and performance (Sarkid.e2@11). Although supply chain risk
literature embedded the use of institutional thédsidin et al., 2005; Wang et al., 2015;
Su et al., 2008), these studies focused onlymgiesiactivities in the Chinese context (Su
et al.,, 2008; Liu et al.,, 2010). Therefore, thelusmn of a quantitative survey of
manufacturing firms in China provides a richer eoxin terms of institutional theory and
its practice. With this understanding the follogimypotheses were developed.

Supply risk management performance



According to Hoffmann et al. (2013: 200) “the dex@hent of ....supply risk management
procedures and capabilities is proposed to increagely risk management performance”.
Although the relationship between supply risk aretfgrmance observed, there are
different risk factors associated with supply arahafacturing risk (Hoffmann et al., 2013;
Hallikas and Lintukangas, 2016; Ho et al., 2018miarre et al., 2009). For instance,
upstream supply risks in a global supply chairthiwi China, who is a major product
manufacturer and exporter, could result in disaugiaffecting the manufacturing process
(both in China and elsewhere), such as suppliekroatcy and product quality issues and
will thus affect the availability of inventory fomanufacturing, leading to customer
delivery failures and stock outs further down thp@y chain, for instance in the UK, US
or Europe consumer markets (Huang et al., 2013ariaRutherford, 2010). In contrast,
downstream supply risks, such as the inability ¢tiveér on time, resulting from long
supplier lead times, may result in a high levelimientory holding cost within the
manufacturing process. In addition, technologichlrges in manufacturing may
contribute to an inability to meet customer delweequirements. In addition, the
differences between industry sectors and theirecdngl settings have an impact upon the

supply risk and its business performance (Bak, 28 et al., 2015). Therefore:

H1 Supply risk management performance within an€se manufacturing context

influences business performance
Manufacturing risk management performance

According to Das and Lashkari (2015), manufacturigg is of critical importance since
it is under the control of the company, and camlwve factors and events that affect the
ability of companies to produce goods and servigaality and timeliness of production
activities, and profitability (Wu et al., 2006).eRtous studies indicated that manufacturing
risk has significant impact upon supply chain perfance (Li et al., 2015; Ellinger et al.,
2015; Hong, Kwon and Li, 2014; Cheng et al., 2Qli&;and Zsidisin, 2014). A number of
contributions have focused on the assessment amndgament of manufacturing risks
(Zsidisin et al., 2004; Kwon and Li, 2014; Tomli2aD06). However, there is limited
understanding on the impact on performance in then&€e manufacturing industry
context. In this context, given the challenges dialbg the manufacturing sector and the
key role played by manufacturing and export forr@s competitiveness, the research
identified a high correlation between manufacturimgk management and business



performance (Ellinger et al., 2015; Li et al., BDIEspecially, from an institutional theory
perspective, it is also important to understand I@vina, one of the biggest exporters,
manages and responds to manufacturing risk, asmHtifiave a significant impact on

global trading. Similarly, Liu et al. (2007) idefrtd the risks in Chinese manufacturing
industry and proposed corresponding mitigationtatyi@s whilst taking account of the
cost, which could assist supply chain organizatibm select appropriate mitigation

strategies with less cost. Hence, we hypothebkege t

H2 Manufacturing risk management performance inftgs business performance

within a Chinese manufacturing context
Supplier orientation

Supplier orientation refers to the relationshipnamestn customer and supplier and can have
positive impact on the management of disruptiv&stid-or instance, during the 9.0-
magnitude earthquake in Japan in 2013, the pramtucfiNissan Motor Company Ltd and
its suppliers recovered from the disaster muctefdakain their competitors did. One of the
key factors to Nissan'’s strong resilience in thppby chain was the flexible supply chain
model structure. The flexibility and close orierdatwith suppliers allowed its supply
chain structure to be decentralized and transfesetdralization when required (PwC,
2015). However, supplier orientation is also disedinked to the development of
relationships with suppliers, including the intdgya of the information and physical flows
across the supply chain enabling collaborative mitem and forecast with suppliers for
joint plans for process improvement (Bronzo et 2013). Hong, Kwon and Li (2014)
claim that the perception of partnership and risis Isignificant impact on business
performance. Studies also highlight that specifik setting -such as guanxi in China - can
affect the performance of SCRM (Jia and Zsidisii4£ Cheng et al., 2012). Jia and
Zsidisin (2014) claim that the supply chain relatbip management with guanxi is
prominent for western firms to manage the risksmgrbe outsourcing activities to China.
Hence, Hallikas and Lintukangas (2016) suggestgbpplier orientation is based on the
theory that supplier-development activities can itpady influence supply chain
management. It mainly concerns the collaboratidh siippliers in the field of evaluation,
common goals, new collaboration space and forrmggtint business processes. From a
Chinese manufacturing perspective, the guanxi milind importance on relationships in

Chinese business (Wang et al., 2015) may have padihon supplier orientation and on

10



supply risk management. Furthermore, from an unstibal theory perspective,
isomorphic pressures may affect how Chinese maturirs orient with their suppliers.

Therefore:

H3 Supplier orientation in a Chinese manufacturaogtext influences the result of
supply risk management

Supplier dependency

Supplier dependency means supplier’s reliance customer in a deeper relationship or
vice versa. Some customers may choose to placd #ikir business with one supplier,
while others will dual, triple or use multiple soas. Dependency on sole suppliers, while
it allows for developing deep relationships andeptial integration with the aim to manage
risks in the supply chain, on the other hand itegpose businesses to higher levels of risk
related to the availability of sourced materials. dddition, the dependency on sole
suppliers, who are contractually bound, can meareased transaction costs, which in turn
lead to an increase in the cost of raw materialsrfanufacturing, generating risk and
affecting customer satisfaction and market shagdlig¢as and Lintukangas, 2016). Other
risks generated from supplier dependency includecaaformity or quality issues of
products from suppliers, which may result in mantifeing incidents. The manufacturing
incidents with supply chains are getting more caxplbringing a high level of
interdependency requiring the assessment of tHerpence (Bak, 2018). After the 2008
recession when the economy recovered, many westenpanies, which relied solely on
Chinese manufacturers, expected the same from €himanufacturers, to resume at the
previous manufacturing capacity levels, but thegcadvered that China has reduced
capacity to export in these areas. This resultechajpor supply issues for developed
nations. This represents a good example of howaspimc pressures, such as a coercive
force by the Chinese government, can influence Igughain risk in global supply chains.

Therefore, we can hypothesise that:

H4 Supplier dependency in a Chinese manufactworgext influences the result of

supply risk management
Systemic purchasing

Systemic purchasing means to purchase potentialgrse products and services in an

integrated manner, in order to achieve efficierd anonomic targets. Disruptions from

11



purchasing can affect supply chain financial perfance and can cause disruptions in
production (Hallikas and Lintukangas, 2016; Aberde@roup, 2013). Hallikas and
Lintukangas (2016:492) pinpoint the interconnecésgnof purchasing performance and
SCRM by iterating that “...suppliers in a buyer g@amy increases its ability to perform
risk management in its purchasing function.” Thedenstanding that systematic
purchasing is interrelated to supply risk perforoehas been noted by Kamann et al.
(2016:155) stating that “purchasing’ has transfedhinto an aspect-system connecting or
involving all sub-systems [of supply chains]”. Slanly, Hallikas and Lintukangas (2016)
also found that there was a significant positiverelation between supply risk
performance and systemic purchasing. However, dlgxy acknowledge the presence of
very limited empirical research in the systemic ghasing arena (Hallikas and
Lintukangas, 2016). The above discussion leads psopose the following hypothesis:

H5 Systemic purchasing within a Chinese manufaatucontext influences the result

of supply risk management
Customer orientation

Customer orientation can effectively reduce marnufany risks such as product
obsolescence. Moreover, customer value orientagiatill essential for the supply chain
to perform proactively in identifying customer neeaind adapting rapidly to changes
(Hallikas and Lintukangas, 2016; Reiner, 2005). fastance, by working closely with
customers and understanding their business bstieh as customer seasonal demand,
new customer onboarding, mergers and acquisitims,product introductions, suppliers
can flex their operation, plan and meet the cust@m@xpectations. The world recession
of 2008 is a great example of this. In fact, whestemer demand fell during the recession,
many of the Chinese factories were closed and wsnkere incentivised by government
to work in agriculture to support the economy. Tustomer orientation and activities
involved creating collaborative platforms to potaly mitigate the risks (Christopher and
Peck, 2004). Therefore:

H6a Customer orientation influences the resultugd@y risk management

H6b  Customer orientation influences the result ahafacturing risk management

Maturity of SCRM process

12



Hoffmann et al. (2013) indicated that the SCRM pgex has the strongest positive
influence on the performance of SCRM. From a hicligerspective of the supply chain
any disruption in either supply or manufacturindl wnpact overall supply chain (Ho et
al., 2015; Indrawati et al., 2014). Furthermoreaaserted by Isoherranen et al. (2015)
process maturity is vital for manufacturing firnesachieve operational excellence, as the
maturity level of processes has significant impamtsrisk management. For instance,
automation in manufacturing has numerous advantagesh as: improving quality,
reducing dependency on labour and improving safetych reduce the risk of product

quality and production disruption (Harrison, 201Bherefore, we can hypothesise that:

H7a  Maturity of SCRM process influences the resiuiupply risk management

H7b  Maturity of SCRM process influences the regfuttanufacturing risk management

Production Flexibility

Lamarre et al. (2009) stressed that productionildlity is a critical component for
organizations in responding to the changing enwiremt and mitigate the related
manufacturing risk. Their study indicated that ety can be presented in four forms:
the ability to adjust the capacity according to dathand profitability; the ability to alter
the production capacity to fulfil product diversityre capability to shorten lead times or
to postpone production as a response to competit@®bility to allocate the production
in different nations or facilities, in order to a@be low cost or avoid risks such as strikes.
This theory concentrates on risks related to prodty; market, labour, inventory factors.
Nevertheless, it does not concern the factors sschechnology, design and quality.
Production flexibility can be enhanced by bettetlatmration, communication and
coordination in the supply chain, which can, hel@void scenarios such as excess stock
in the supply chain generated by the bullwhip dff@@atta and Christopher, 2011).

Therefore, we can hypothesise that:
H8 Production flexibility influences the resultrafinufacturing risk management
Maturity of manufacturing process

Hoffmann et al. (2013) noted that the maturity &R process has vital impact on the
performance of SCRM. A mature risk management m®oeeans the processes need to

be well established, defined and controlled, asaut developed processes, the risk

13



management actions are likely to be spontaneousiangystematic. Isoherranen et al.
(2015) noted that mature manufacturing processes masitively improve firms’

operational performance, which include managing ufesturing risks. The maturity of

the manufacturing process refers to perfect praesj@adoption of advanced information
technology (IT) software and automatic productidtharrison (2014) asserts that
automation can efficaciously reduce risks from patbn, such as quality issues,
dependency on labour and safety issues. Therefioeeabove discussion leads us to

propose that:

H9 Maturity of the production process influencks result of manufacturing risk
management.

Human Resource (HR) management

People are one of the key ingredients for a supipdyns’ performance and can play a vital
role in managing and mitigating supply chain ri3kwus, how people are managed through
human resource (HR) processes (training, performancentive, KPIs, disciplinary

procedures) will have an impact on business pedooea (Mangan and Christopher,
2005). Furthermore, labour factors, incidents awagions, such as employee strikes,
accidents, absence and lack of experience canemd®l supply chain performance.

Therefore, it can be assumed that within a Chineseufacturing context:

H10 HR management influences the result of matwdag risk management

Firm Size

Firm size is regarded as a factor influencing caapons’ risk management performance
as large-scale enterprises are found to be penfigrivetter in distributing information and
utilizing knowledge (Hallikas and Lintukangas, 2D1®he firm size is considered as a
main factor impacting an enterprise’s risk managemeapability, since large
organizations are found to have better informatilstribution and perform better in
utilizing knowledge (ibid). Therefore, it is propasthat within a Chinese manufacturing

context:

Hlla Firm size influences the result of supply neknagement
H11lb Firm size influences the result of manufaciirisk management

14



Culture

Li et al. (2015) assert that supply chain relatiops are essential in enhancing risk
information sharing and risk sharing mechanismgWlaire vital SCRM practices affecting
the financial performance of the supply chain. (nalk differences are widely recognized
to have influence on business performance (JiaZaimtisin, 2014; Cheng et al., 2012).
According to Cheng et al. (2012), Chinese culturaracteristics such as guanxi (guanxi
refers to relationships in Chinese culture) migavénan impact on the performance of
management of supply chain risk. Guanxi can bé&atlto promote the effectiveness of
communication and trust in supply chain relatiopshwhich will result in reducing supply

chain risks. Since China has its distinctive c@tunfluencing the relationship as well as
communication in supply chain management, it isppsed within a Chinese

manufacturing context that:

H12a Culture influences the result of supply risknagement.
H12b Culture influences the result of manufactuniisg management.
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Figure 2. Conceptual Framework
Methodology

To assess the impact of supply and manufactursigan business performance and to

achieve an in-depth understanding of the reseastiei(Mangan et al., 2004), this study

15



adopts a mixed methods based approach. The fiedepbf the study was deductive
involving a survey questionnaire issued to chiegceive officers, managing directors,
general managers and senior supply chain praaitsothrough personal contacts and
LinkedIn. Whereas, the second phase of the res@asinductive and involved six semi-
structured interviews with Chinese manufacturersexplore and explain the results

emerged from the first phase.

The target population included all manufacturingng within China. Since there are
thousands of manufacturing enterprises in Chinarethare different perspectives of
determining sample size from several authors. Basdtle conceptual framework (Figure
2) developed in the literature review, a structuseglvey questionnaire with closed
guestions was adopted following Dillman et al. (209 guideline. The questionnaire was
also developed following the work of Wieland & Walburg (2012) and Hallikas &

Lintukangas (2016) .The survey questionnaire wias fgsted prior to issue (see Appendix

A in supplementary material).

In total 353 respondents from Chinese manufactuarganizations were contacted to
complete the survey., which resulted with 103 vadigsponses, a response rate of 29%.
Although the sample size of 103 is relatively smallny studies have indicated that
achieving high responses is always challenging leanee hence reported lower survey
responses (Freise and Seuring, 2015; Trkman, @iveeid McCormack, 2016; Sharma
and Bhat, 2014). For instance, Freise and Seu@@5) used a survey of 92 companies
to investigate social and environmental risk manag@ in supply chains. A study by
Trkman, Oliveira and McCormack (2016), used a coration of six case studies and a
survey of 89 companies to conduct the study oferaliiented SCRM. Hence, the shortage
of samples can be compensated by using combinafiomethods. In this study, to
compensate for the smaller questionnaire samptesesmi-structured interviews were
conducted to ensure theory saturation (StrausCamblin, 1994). Six respondents from
six manufacturing companies were randomly seledsda subset of the survey
guestionnaire sample to interview. This enabled rgmearcher to gain an insightful
understanding of the problem and to validate thevesu questionnaire results. The
respondents included a supply quality engineer, gl@aning managers, two purchasing
managers and a project manager from two small, ihedium and two large Chinese
manufacturing businesses. The different job fumdtief the interviewees provided

different perspectives toward the research undeestigation. The data from the
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interviews were audio recorded, transcribed andedokito themes according to the

research objectives.
3.1 Scale development

Multiple items were used for the measurement of@di¢he constructs, as summarized in
Table 1, with constructs being defined based adture review (Wong et al., 2012).

Second, measurement items were generated whichredpthe construct as defined by
using a panel of five expert academics in the figldsupply chain management was
consulted. For quantitative data analysis, Pal{@0tL0) noted that it is important to

examine the reliability of scales. For scales,rl@bility mainly concerns their internal

consistency, which refers to the degree of accaahitems that make up the scales.

To measure the reliability of the scales Cronbdphaatest was conducted. The value of
Cronbach alpha was over 0.7, with the highest vafu@.932 and least value of 0.765
(Table 2). To test the convergent validity and dismant validity, we have computed
Average Variance Explained (AVE), Composite Reliapi(CR), Maximum Shared
Variance (MSV), and Average Shared Variance (At convergent validity, AVE
should be > 0.5 and the Composite Reliability (8R)uld be >.70. As evident from Table
2, AVE values for all the constructs were higheartl®.5 and CR values are higher than
0.70, thus confirming the convergent validity. Eiscriminant validity MSV should be <
AVE and ASV < AVE. As evident from Table 2, all thalues are within the acceptable
ranges, thus also confirming the discriminant vgflidf the constructs (Tarhini, Teo, and
Tarhini, 2016; Fornell and Larcker, 1981).

Table 2.Reliability, Convergent Validity and Discriminaxalidity

No. Composite Cronbach's
of Reliability Alpha MSV  ASV
Constructs Items AVE (CR) (o)
. 0537  0.873 0.844 0389 0201
Business performance
Supply risk management 6 0.502 0.801 0.833 0.501 0.347
performance
Manufacturing risk 0583 0.755 0.799 0.498 0.274
management performance
o 5 0515 0841 0.8s5 0508 0388
Supplier orientation
. 0529  0.771 0.829  03%2 0213
Supplier dependency
3 0555 0713 0.822 0174 0089

Production flexibility
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Maturity of manufacturing 5 0.554 0.723 0.757 0515 0.265
process
3 0544 0781 og71  03% 022
HR management
; - 3 0.592 0.813 0.897 0.540 0.315
Customer orientation
0.577 0.34
Maturity of SCRM process 4 0.649 0.880 0.932
3 0.545 0.705 0.765 0.540 0.365

Culture
AVE > .50; CR>.70; Cronbach’s Alpha >.70; MSV < Avahd ASV < AVE.

The exploratory factor analysis (EFA) of the survesgults indicated that all item factor
loading values were greater than 0.6 with a samsigke of 103, which can be considered
as significant (Field, 2013). There are four majaticators that can be used to test the
construct validity in EFA: the accumulative totdl variance, factor loading, Kaiser-
Meyer-Olkin (KMO) value and Bartlett's test. Accorg to Field (2013), the accumulative
total reflects the degree of effective explanattdrcommon factors for scales. Lastly,
KMO value and Bartlett test are used to indicateehktent of the integrated concept of the
whole variables or scales. Table 3 presents thdtres factors analysis for variables
described in the paper. Apart from systemic puriciga&ingle item, hence excluded in the
analysis) and maturity of manufacturing process $ndable for KMO test with two sub-
items), the KMO values of other 10 variables ateabbve 0.6, and the Bartlett’s test of
Sphericity is significant (p<0.01). The resultsicade that the validity of variables used in

this research is acceptable.

Table 3.Kaiser-Meyer-Olkin (KMO)

Variables KMO ggEare Df
Business performance 0.771 307.336 15
Supply risk management performance 0.837 216.039 5 1
Manufacturing risk management performance 0.819 6.651 10
Supplier orientation 0.784 250.020 10
Supplier dependency 0.721 112.924 3
Flexibility 0.719 108.317 3
Maturity of manufacturing process 0.500 47.575 1
HR management 0.689 165.058 3
Customer orientation 0.715 200.889 3
Maturity of SCRM process 0.848 345.514 6
Culture 0.619 99.867 3
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Findings

The survey questionnaire resulted in 103 validoasps. Initially, respondents were asked
about the business performance, the supply risk agement performance and
manufacturing risk management performance and askaak the items using a five point
Likert scale. The responses achieved 3.67 and a8v&age means, with supplier
dependency and systemic purchasing relativelywitiv 3.26 and 3.31, indicating that in
general the constructs (business performance,upelys risk management performance
and manufacturing risk management performance) meéggant to supply chain practices
and can/or are partially applied to the surveyeghoizations in general (See Table 4).

Table 4: Mean value of variables

Research variables N Min  MaxMean SD

Business performance 103.50 5.00 3.73 0.80
Supply risk management performance 10300 5.00 3.67 0.72
Manufacturing risk management performance 1@30 5.00 3.70 0.76
Supplier orientation 1031.20 5.00 3.68 0.89
Supplier dependency 103L.00 5.00 3.26 1.14
Systemic purchasing 1031.00 5.00 3.31 1.16
Flexibility 103 1.00 5.00 3.80 0.91
Maturity of manufacturing process 103.00 5.00 352 1.13
HR management 1031.00 5.00 3.79 0.98
Customer orientation 1031.33 5.00 3.83 0.89
Maturity of SCRM process 1031.00 5.00 3.46 1.06
Culture 103 1.00 5.00 3.72 0.89

The correlation analysis has been divided intoetlparts following the conceptual model.
Part one (see Table 5) investigated the correl&igdween the major constructs of business
performance, supply risk management performancenaartlifacturing risk management
performance. Part two investigated the correlath@tween supply risk management
performance and the other aforementioned factdigeincing it (see Table 6). Part three
investigated the correlation between manufactulisigmanagement performance and the
aforementioned factors influencing it (see TableTHe correlation coefficient between
business performance and supply risk managemefdrpemce was found to be 0.569,
whereas correlation between business performantenamufacturing risk management
performance was found to be 0.624. Both correlatioefficients are significant at a
P<0.01 level. Therefore, it can be concluded theiress performance has a substantial

and close correlation with supply risk managemeamtgpmance and manufacturing risk
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management performance respectively. Additionaltig, correlation between supply risk
management performance and manufacturing risk nesmegt performance is
noteworthy. The correlation coefficient value wasrid to be 0.706 significant at P< 0.01

level, reflecting that the two variables have anhypgsitive correlation.

Table 5. Correlation analysis - Part one

Business Supply risk Manufacturing risk
performance management management
performance performance

Business performance 1

Supply risk management_569H 1

performance

Manufacturing risk

management .624" .706" 1

performance

**_Correlation is significant at the 0.01 leveH@iled).

As shown in Table 6, apart from the variable ofnfisize, supply risk management
performance has significant and positive correfatiwith the other six variables.

Surprisingly, the correlation between supply risanagement performance and supplier
dependency is positive. As expected, supplier ddgmey is considered as a factor
increasing supply risk (Hallikas and Lintukanga@1@). However, this may be because
companies heavily dependent on suppliers are caunsoif the related supply risk but they
feel they have in place an effective process opupsk management to counteract it.
Turning to firm size, the correlation coefficiestalose to zero, and it is not significant.

Therefore, there is no association between sugtymanagement performance and firm

size.
Table 6.Correlation analysis Part two
Variables 1 2 3 4 5 6 7 8
Supply risk management performance 1
Supplier orientation 722 1
Supplier dependency 463 539" 1
Systemic purchasing 306 .299° 418" 1
Customer orientation .660 .760" .469° .263" 1
Maturity of SCRM process .663 .734° 594" 370" .704" 1
Firm size 021 -072 .231 .144 -065 .166 1
Culture 53T .605° .391" .199 529" 590" .087 1

**_Correlation is significant at the 0.01 leveH&iled).
*, Correlation is significant at the 0.05 leveltdied).
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As shown in Table 7, the association between matwiag risk management
performance and firm size is not significant, whictlicate there is no correlation between
the two variables. Apart from firm size, the othervariables have prominent and positive

correlations with manufacturing risk managementgrarance.

Table 7.Correlation analysis Part three

Variables 1 2 3 4 5 6 7 8
Manufacturing risk management 1

performance

Flexibility 497" 1

Maturity of manufacturing 306" 354 1

process

HRM 515" 419" 594" 1

Customer orientation 568 .640° .463° .685" 1

Maturity of SCRM process 517 564" .630° .735° 704" 1

Firm size 015 -236 .345° .149 -065 .166 1
Culture 449 516" 518" .617° 529" 590" .087 1

**_Correlation is significant at the 0.01 leveH@iled).
*, Correlation is significant at the 0.05 level tgled).

In the linear regression analysis, supply risk ngan@ent performance is analyzed as a
dependent variable, while culture, firm size, systepurchasing, supplier dependency,
customer orientation, maturity of SCRM processappber orientation are analyzed as
independent variables. The regression coefficignsupplier orientation was 0.312,
significant at P< 0.01, indicating supplier oridida has a positive and significant
influencing relationship with supply risk managerngerformance. Similarly, the
regression coefficient of customer orientation @&a<19 significant at P< 0.01. The results
also reflect a positive and respectably significarftuencing relationship between
customer orientation and supply risk managementfopeance. The regression
coefficients of the other five variables were nagndicant. Hence, they have no
influencing relationship with supply risk managemeperformance. Secondly,
manufacturing risk management is regarded as andepévariable in the model and the
seven independent variables are flexibility, mayuof manufacturing processes, HRM,
customer orientation, the maturity of SCRM procefisn size, and culture. The
coefficients indicate that flexibility has a poeéi and significant influence on the
performance of manufacturing risk management, witlegression coefficient of 0.175
significant at P< 0.1. Similarly, the results reMbat customer orientation is significantly

and positively influencing the result of manufaotgr risk management (coefficient
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0.206). However, the results of the other five peledent variables indicate that they have

no significant influence on the performance of nfaoturing risk.

The findings predicted that supply risk managenrgéhtences business performance (H1),
as the result of supply risk management has sggmfi and positive impact on
organization’s business performance. In turn, mdestrates the importance of supply risk
management for Chinese manufacturers. The interfinelngs also supported this finding
as all six respondents in the interviews strongjyead on hypothesis (H1). Similarly,
manufacturing risk management influences businestmnance (H2), as the Chinese
companies indicated that those who manage manufagtusk well are likely to perform
better than competitors with respect to efficienagd effectiveness. In general,
interviewees agreed that the risks in manufactucmgld result in direct and significant
losses to the corporations. As one of the respdadgated, “We just suffered from a
serious quality issue in last year that causedugs financial and reputation loss.” In turn,
it reveals the significance of manufacturing riskmagement performance to Chinese
manufacturers. Another interesting finding is teapplier orientation influences supply
risk management performance (H3). This indicates fltom the perspective of a buyer
company, the orientation towards suppliers enhaibgeapability to manage risks coming
from the supply side. All interviewees agreed thgiplier orientation is essential for them
to manage supply risks. As one of the respondeetstioned,” The activity of supplier
orientation is just like bringing the suppliersardur management system, which is useful
for reducing supply risks.” Moreover, one SCM expemphasized that supplier
orientation can facilitate the development of sigspland the improvement of suppliers

will result in reducing supply risks.

Another positive assertion was that customer aaiént influences both supply risk and
manufacturing risk management performance (H6a,)H6indicates that concentrating
on customer requirements can contribute to thectexmtu of risks in both supply and
manufacturing stages of the supply chain. One @irtkerviewees asserted that customer
orientation is a major challenge faced by mostrpnitees as it affects a range of supply
chain risks. Similarly, another respondent saidstomer orientation not only has positive
impacts on reducing supply chain risks, but aldpsh® improve our managementhis

is reinforced by the fact that the study indicatest production flexibility influences the
performance of manufacturing risk management (M8)hin the Chinese manufacturing

companies, the reacting and adjusting capabilitiggoduction increase the firm’s ability
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in reducing manufacturing risks. The interview fimgs also showed that production
flexibility is more significant to organizations tiunstable demands than to firms with
stable needs. One of the respondents from an aéopese said, “Flexibility is quite
important for us. As our sales decline dramaticalgently, we are able to put four
different cars in the same production line, so thatproduction cost can be maintained at

a reasonable level.”

On the other hand, despite the supplier dependsnextensively regarded as a threat to
business, it does not have influences on the pradnce of supply risk management (H4).
The interview findings also did not support thigioo and most interviewees indicated
that they do not have concerns about supplier dbpwy since there are adequate
alternative resources in the market, in line witlllidas and Lintukangas (2016). However,
the systemic purchasing activities such as cem&@lpurchasing indicated no impact upon
the performance of managing supply risk in Chinesaufacturing companies (H5) in
contrast to the findings of Hallikas and Lintukasa@a016). However, this hypothesis was
partially supported in the interview findings. Owofethe supplier quality engineer argued
that systemic purchasing is meaningful for reduanglity risks from supply side, and
improving suppliers’ service level. Another inteawiee stressed that systemic purchasing
is significant for organizations to simplify itstegorization of buying items, therefore,
inventory risks and other risks arise from compédaproduct mix can be reduced.
Hypotheses 7a, 7b were not supported indicatingttieamaturity of SCRM process does
not influence the performance of both supply anchuecturing risk management. The
survey findings show that maturity of productiorsh®@ impact on manufacturing risk
management performance in the Chinese manufactooimganies (H9), notwithstanding
the fact that the maturity level of manufacturingqesses is often regarded as an essential
factor for reducing risks of quality, disruptiondadependency on labor. However, unlike
survey findings, the interview results are consisigith the literature (Harrison, 2014;
Isoherranen, 2015). Most respondents recognizedigimficance of process maturity in
managing manufacturing risks. One of the resposdaentioned, “We are threatened by

serious quality issues due to the lack of matureufecturing processes.”

The role of HR management is recognized in theditee as closely linked to the
performance of manufacturing risk management; hewewth the survey and interview
findings indicated that the capability of HR managat has no impact on manufacturing

risk management performance (H10). Another expefiteting was a positive impact
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between culture and supply and manufacturing reskopmance since the Chinese culture
is widely regarded as a critical factor affectingsimess relationships. However, the study
indicated that there is no significant impact ore tpherformance of supply and
manufacturing risk management (H12a, H12b). Likewike interview findings present a
similar view. All respondents denoted that Chinegkture characteristics (i.e. guanxi)
have no significant impacts on supply and manufagjuisk management performances.
Neither firm size seemed to influence the perforceanf supply and manufacturing risk
management (H11la, H11b).

Discussions

In the Chinese context, the correlation betweemnlegs performance and manufacturing
risk management performance was higher than théetweeen business performance and
supply risk management performance. To better taied this result, the research also
investigated the factors influencing the performeaotboth supply and manufacturing risk

management.
Factors affecting supply risk management perforneanc

The literature review indicated three factors dffer the performance of supply risk
management, i.e. supplier orientation, supplieredépncy, and systemic purchasing.
According to Hallikas and Lintukangas (2016), sigpbrientation involves supplier-
development activities that can positively influenthe performance of supply risk
management. Similarly, Giunipero and Eltantawy @Q0ftbted that supplier-development
activities could assist in reducing the uncertasmtnd supply chain risks. This is important
as “the identification and management of riskghersupply chain, through a co-ordinated
approach amongst supply chain members, to redygayschain vulnerability as a whole”
(Jattner et al., 2003, p. 201). Thun and Hoenidl{2@46) also note that the complexity
of supply chains can be managed through “certiigopliers in order to guarantee high
guality and a high on-time delivery ratio.” Hall&and Lintukangas (2016) claimed that
supplier-development activities could effectivehydaefficiently reduce the risks coming
from the supply side of the supply chain. This anguat is supported by survey results. In
fact, the regression analysis confirms the sigaiftcand positive influence of supplier
orientation on the performance of supply risk mamagnt, a view that was also supported

by interviewees.
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Moreover, in the case of outsourcing, supplier ddpeacy will result in a higher risk of

losing internal resources and capabilities, whiehaitical for the competitiveness of the
buying firm. However, the study findings do not pag this point of view in the Chinese

manufacturing context. The limited concerns regaydiupplier dependency may be due
to the presence of adequate alternative resourcéisei Chinese market. Hallikas and
Lintukangas (2016) illustrated the concept of sigsmlependency from the perspective of
transaction costs. They pointed out that a higiamee on suppliers can result in higher
transaction costs. The high reliance also may [aea¢o the increased number of global
customers outsourcing their products to Clilna and Zhou, 2011). Therefore, it can be
concluded that supplier dependency does not affextperformance of supply risk

management in Chinese manufacturing context.

Finally, according to Hallikas and Lintukangas (8Pand Giunipero and Eltantawy (2004)
systemic purchasing can have a direct impact oplgupsk management performance.
Through systemic purchasing companies reduce thdeuof suppliers and thus improve
their ability to control quality and manage thaipplier base. Our findings acknowledged
the role of purchasing but indicated no correlatetween supply risk performance and
systemic purchasing. In addition, systemic puraig@soncentrated the buying volume on
certain suppliers, which enable organizations tgotiate for better service level with

suppliers. However, the survey results denotedystemic purchasing has no impact on
supply risk management performance. Further reBeaeeds to be conducted to
understand whether systematic purchasing has betesseimportant as the Chinese
manufacturing supply chains possess a more co-datatirapproach amongst supply chain
members (Juttner et al., 2003) or whether theiigslican be an indicator to manufacturing

companies resources and resource dependency (fdudaenig, 2011).

Factors affecting manufacturing risk managemenfqrenance

According to Lamarre et al. (2009), production itelity is essential for manufacturers in
the current turbulent and unpredictable market renvnent. The capabilities to adjust
production volume, product mix, and lead-time esalphanufacturers to reduce
manufacturing risks, such as loss of market shagh inventory, and high production
cost. This view is confirmed by the survey resakiswell as interviews, which indicate a

positive influencing relationship between produetitexibility and manufacturing risk
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management performance. In the context of Chinesaufacturers, production flexibility
is in fact recognised as a major challenge sine# firoducts are customized, hence the
importance of being able to quickly adjust prodactivhen demand changes. Literature
suggests that the impact of production flexibilgydependent on sectors (Lamarre et al.,
2009) and consequently this opens further averardsiture research to highlight the role

and impact of production flexibility on risk managent in specific sectors.

Isoherranen et al. (2015) stated that the matumeufaeaturing processes can positively
improve firms’ operational performance, includingamaging manufacturing risks.

Nevertheless, the survey findings did not supgost argument. Although the correlation
analysis showed there is an association betweemaharity of manufacturing processes
and manufacturing risk management performanceretpession analysis indicated there

is no influencing relationship between them.

Finally, according to Mangan and Christopher (2G88)management has a crucial impact
on business performance, including the performariceanufacturing risk management
process. For example, the capability of HR manageimes an influence on reducing risks
such as strike, safety issues, and dependenciseaific employees. However, the survey
results indicated that there is no influencing tiefeship between HR management and
manufacturing risk management performance. Hetospuld be opportune to further

explore this relationship to complement the reswfsour investigation in other

geographical contexts.
Factors affecting the performance of both supplg aranufacturing risk management

The literature review indicated four factors thafiience the performance of SCRM,
namely customer orientation, firm size, the mayunf SCRM process and culture.
Consequently, it was assumed that these factastdffe performance of both supply and

manufacturing risk management.

As argued by Hallikas and Lintukangas (2016), austovalue orientation is critical for
firms as it allows them to react to demand chamgpglly and in a proactive manner. As
a result, customer satisfaction can be promotedrarg] risks connected to customer needs
can be reduced. This argument receives supportsdunvey results. In fact, they reveal a
significant and positive influencing relationshiptiveen customer orientation and both

supply and manufacturing risk management.
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Firm size is regarded as a factor influencing oiggtions’ SCRM performance since large
companies are found to be performing better in magainformation and utilizing

knowledge for risk management purposes (Hallikasd lantukangas, 2016). However,
results from survey did not confirm this argumdiite findings indicated that there are no
associations between firm size and supply risk arahufacturing risk management

performance.

As raised by Hoffmann et al. (2013), the maturity5€ RM process is strictly connected
with its performance. Surprisingly, this relationshs not supported by the survey
findings. The regression analysis result indicateat there is no influence relationship
between the maturity of SCRM processes and supply and manufacturing risk
management performance. This may be also in link @heng et al.’s (2012) research
whereby the supply chain risk woven within the dymhain risk practices as it has been
seen as an integrative element within the Chinegantsations supply chain.

Company culture is widely recognized in the litaratto have influences on businesses
(Jia and Zsidisin, 2014; Cheng et al., 2012). Cfensulture characteristics such as guanxi
can be utilized to promote the effectiveness of momication and trust in supply chain
relationships, which will result in a reduction aflated supply chain risks and better
performance of SCRM process (Cheng et al., 2012nEf survey results identified a
correlation between culture and risk performanioe regression analysis revealed there is

no relationship between these elements.
Conclusions, implications, limitations, and futureresearch

The result of the study reveal both types of risk@nagement are essential to Chinese
manufacturing firms, as they are playing vital soli@ those organizations’ business
performance. In particular, the findings of thedstindicated that supply orientation was
found to be effective in managing supply risk, whdupply dependency indicated no
significant influence on it, thus leading to rethi€hinese manufacturer's strategy
accordingly. However, the customer orientation vieasd to have positive effects on

manufacturing and supply risk.

Another interesting finding was that not all thetenships identified in the literature were
confirmed. Therefore, the study included interegtiimdings contradictory to previous
research, such as that there is no relationshipdeet the maturity of SCRM processes and
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supply risk and manufacturing risk management perdmce. Hence, the contextual
setting and manufacturing sector may be differatttimcountry and industry settings (Lin
and Zhou, 2011).

The study provides important theoretical and pcatttontributions. Firstly, our findings

contributes to the existing body of knowledge bgvuling empirical evidence on the

relationships between supply risk, manufacturingk rand business performance in
Chinese context as well as through utilizing thstitational theory lens added to the
limited body of empirical knowledge in the arear@tudy further challenges the existing
notion that supplier dependency affects the supsly management process, as this
relationship is context dependent, as we did mut &ny evidence of this in the Chinese
context.Moreover, this study used a combination of quaitigaand qualitative methods,

which is often limited in this area. Findings oétktudy are also of great importance for
manufacturing organisations operating in China @eksg to operate in the region.
Manufacturing companies can greatly benefit from timderstanding of the dynamics
between the various factors that can influence thesiness performance particularly the
supply and manufacturing risk management. Althotinghfindings are applicable across
all manufacturing firms, the sampling from Chinesmtext limits its generalisability

beyond China. Therefore, future research shouldisfaan data collection beyond the
Chinese manufacturing context and perhaps expansitity regionally or if possible on

a global scale. Future studies should target lasygwey responses that could be
complemented with further interviews with practiéys/experts. Future investigation
could also focus beyond manufacturing and supligsriand explore other risks (e.qg.

demand risk, infrastructure risk) that also havesoderable impact on the industry.

This work is one of the few efforts to investigatgply or manufacturing risk in supply

chain practices in China, therefore our investgatand the findings of the study are

relatively exploratory in nature. We believe a ldadinal investigation based on the

findings of this work can help to identify pattermifslong-term manufacturing and supply

chain risk and how they are managed, and whetlep#rformance has an impact upon
the economic direction of society over the next tdagades. In addition, we believe that
future research should try to tease out variougtrans between regions, to see the level
of manufacturing and supply risk observed.
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Appendix A: Questionnaire

1. Please select the appropriate title for youitjpmsin the firm.
o CEQManaging Director’General Manager
o Supply Chain Director’Purchasing Director’ Supply Chain Manager
o Supply Chain Operation Manager
o Purchasing/Procurement Manager
o Sourcing Manager
o Purchasing SupervisgfTeam leader
o Purchasing EnginegfSpecialist
o Planning Manager
o Production Manager
o Warehouse ManagetSupervisor
o Logistic Manager” Supervisor
o Supplier Quality Engineer
o Others(Please state ) *
2. How many people are employed in your firm?
o less than 100
o 100 to 250
o 251 to 500
o 501 or more
3. Please select the appropriate industry yourrmizgdon belongs to.
o Mechanical engineering
o Automotive industry
o Electrical and electronic industry
o Medical engineering
o Chemical industry
o Steel making and metal production
o Plastic processing
o Furniture industry
o Processing industry
o Mold and die production, tool making
o Others(Please state)
4. Where is your firm located in China?
o Northeast of China
o North China
o East China
o South China
o Central China
o Southwestern China
o Northwest China
o Other areas in China mainland
o Taiwan
o Hong Kong
5. Please indicate the level of your company’sgranance along the following dimensions compared to
that of your competitors (1 — worse than compedijtér— better than competitors):
1) Market share
2) Sales revenue
3) Customer service level
4) Profit margin
5) Product quality
6) Order Fulfillment Lead Time
6. Supply Risk: Please indicate how well your purchasing functable to mitigate the realization of
supply risks on a 1-5 Likert scale (1-not at alfaB; 5-extremely well):
1) Risks concerning the availabilityppbducts and services
2) Risks concerning late deliveries
3) Risks concerning price and costs
4) Risks concerning quality from purchasing
5) Risks related to supplier dependency
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6) Risks related to technical capability
7. Manufacturing Risk: Please indicate how well your manufacturing fumetis able to mitigate the
realization of manufacturing risks on a 1-5 Likertle (1-not at all; 3-fair; 5-extremely well):
1) Risks concerning production disruption
2) Risks concerning quality issues in production
3) Risks concerning inventory (e.g. high work-imgess inventory due to unreasonable
manufacturing process)
4) Risks concerning market change (e.g. obsolepeazfuct)
5) Risks related to labor (e.g.: strike, incident)
8. Supplier orientation-
To what extent do these statements apply to yqulgichain management practices? (1=no, not at all;
3=partly; 5=yes, completely)
1) Our collaboration with supplier isaséwated regularly.
2) There are jointly formed criteria for evaluatithg collaboration.
3) Suppliers are involved in developing businesxess.
4) There are clear objectives for the supplierti@hship.
5) Both parties are actively looking for new cobhahtive areas.
9. Supplier dependency-
To what extent do these statements apply to yquplgichain management practices? (1=no, not at all;
3=partly; 5=yes, completely)
1) There is unique knowledge that can be onlyagtiliin certain supplier relationships (e.g. joint
developed technology).
2) Specific investments are made in the collabonagind cannot be utilized elsewhere.
3) Some core activities (such as R&D/ businessldewmeent) of the firm are tied with suppliers
10. Systemic purchasing-
To what extent does following statement apply tarysupply chain management practices? (1=no, not at
all; 3=partly; 5=yes, completely)
1) We prefer to purchase the whole service ageKproducts and services) in an integrated manner
rather than in a separate way.
11.Production flexibility-
To what extent do these statements apply to yquplgichain management practices? (1=no, not at all;
3=partly; 5=yes, completely)
1) Our overall production volume can be adjustecig down efficiently.
2) Our lead times can be adjusted according to ddp®ither shortening or extending.
3) The product mix can be changed among differerdets.
12. Maturity of manufacturing process-
To what extent do these statements apply to yquplgichain management practices? (1=no, not at all;
3=partly; 5=yes, completely)
1) Advance IT applications (MES, ERP) are adophtmitor and control the operation in our firm.
2) Our production process is automated.
13.HR management-
To what extent do these statements apply to yquplgichain management practices? (1=no, not at all
3=partly; 5=yes, completely)
1) There are continuous trainings for employeterms of technology, skill as well as safety.
2) There are contingency plans for manufacturisgutitions related to labor, such as strike,
accident or absence.
3) There is appropriate salary system as well asfite motivating employee.
14.Customer orientation-
To what extent do these statements apply to yquplgichain management practices? (1=no, not at all;
3=partly; 5=yes, completely)
1) Our supply chain management is able to respongaitély to the demand changes from the
end customers.
2) Our supply chain management is able to solve supplies, shorten lead time and speed up
delivery to the end customers.
3) Our supply chain management is able to meet theatapion of the end customers
15. Maturity of supply chain risk management process-
To what extent do these statements apply to yquplgichain management practices? (1=no, not at all;
3=partly; 5=yes, completely)
1) Our company has introduced a detailed supply ctisiirmanagement process.
2) We improve our risk management process on a rebakis.
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3) There is a governance structure allowing the fordeal with risk proactively.
4) We align risk to business strategies, embed riskagament principles into business planning.
16. Culture-To what extent do you agree or disagree the folgvatatement? & strongly disagree;
3=partly agree; 5=strongly agree)
1) Relationship (guanxi) has significant influencetbe result of supply chain risk management.
2) There is an open communication culture within déumf
3) There is an open communication culture in the dapptlationships.
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