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ABSTRACT

Master Thesis
The Relationship between Supply-Side Risk Sources and Supply Base
Management Practices from Global Perspective
Kader TETIK

Yasar University
Institute of Social Sciences
Master of Business Administration

The world is seeing a global marketplace with increased technology, knowledge and
experiences in day-to-day business by companies. Global perspective, outsourcing,
and the use of global resources have increased so that companies are facing the risks
and their expanded influence. From this perspective, it is obvious that companies
have become more dependent on their suppliers. The management system, financial
condition, quality management systems, human resources, and power to meet with
the demand of suppliers, doing business in different geographical regions all vary
from each other. These differences have increased supply-side risks which
companies face in the global environment. This is a reason that companies should

manage their supply-side risk sources with supply base management practices.

This study describes which supply chain management strategy elements have what
size effects to supply-side risk sources, and analyzes the relationship between these
sources and supply base management practices. In the literature, there are different
risk identification and management practices. Although supply-side risk sources
which are affected by the supply chain management strategy elements, relationship
between supply-side risk sources, and supply base management are issues that need
serious attention, work done in this area is insufficient. The questions posed by the
research were answered through triangulated research methodology that combines
qualitative methods, such as comparative case analysis, quantitative research
methods, like factor analysis, and regression and descriptive analysis. The Aegean
Free Zone was chosen as a research sample because of having companies which

supply raw materials from different parts of the globe, and send to their customers’
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outputs in different locations in the world. The supply-side risk sources had been
revealed after visiting ten companies in nine different sectors by failure mode and
effect analysis method. Likewise, surveys were conducted on the companies
operating in the Aegean Free Zone and Atatiirk Industrial Zone. The results obtained
here were that reduction of supplier base; increased outsourcing and product
diversification can cause the supply-side risks sources such as incoming product
quality problems, financial instability of a supplier and incorrect interpreting. These
risks can be prevented and managed through supply base management practices such
as quality assurance program for process and specific program. A collaborative
attitude with suppliers, supplier evaluation, identification of the specific supplier

deficiencies and development plans are important topics in supply base management.

Keywords: Supply-Side Risks, Supply Base Management, Supply Chain Strategy
Elements



OZET

Yiiksek Lisans Tezi
Kiiresel Perspektiften Tedarik ile ilgili Risk Kaynaklar1 ve Tedarik¢i Havuzu
Yonetim Uygulamalan Tliskisi
Kader TETIK

Yasar Universitesi
Sosyal Bilimler Enstitiisii
Isletme Yiiksek Lisans Program

Teknolojinin gelistigi, bilgi ve tecriibenin giinden giine arttigi, iilkeler arasindaki
sinirlarin  azaldigi bir diizende isletmeler diinyayr kiiresel bir pazar olarak
gormektedir. Kiiresel bakis agisi, dis kaynak kullanimi, kiiresel kaynak kullanimi
gibi tedarik zinciri yonetimi strateji 6geleri tedarik zincirlerinin risk ile kars1 karsiya
olduklar1 alanlar1 arttirmakta ve etkisini genisletmektedir. Bu agidan bakildiginda
isletmelerin tedarikgilerine daha fazla bagimli hale geldigi asikardir. Farkli cografi
bolgelerde is yapan her bir tedarik¢inin yonetim sistemi, finansal durumu, kalite
yonetim sistemleri, insan kaynagi ve talepteki artiglari karsilama giicli birbirinden
farkliliklar gostermektedir. Bu farkliliklar kiiresel diinyada isletmelerin kars1 karsiya
oldugu risk kaynaklarini arttirmaktadir. Bu sebeple sirketler tedarik ile ilgili risklerini

tedarik¢i havuzu yonetim uygulamalari ile yonetmelidir.

Bu calisma ile tedarik zinciri strateji 6gelerinin tedarik ile ilgili risk kaynaklarini ne
boyutta etkiledigi aciklanmig, bu risk kaynaklar1 ile tedarik¢i havuzu yonetim
uygulamalari arasindaki iligki analiz edilmistir. Literatiirde farkli risk tanimlamalari
ve yoOnetim uygulamalar1 vardir. Fakat tedarik ile ilgili risk kaynaklarin hangi
stratejilerden etkilendigi, tedarik ile ilgili risk kaynaklar1 ve tedarik¢i havuzu yonetim
uygulamalar arasindaki iliski iizerinde 6nemle durulmasi gereken konular olmasina
ragmen bu alanda yapilmis c¢alismalar yetersizdir. Arastirmanin sorulari, hem
karsilagtirmali 6rnek olay analizi gibi nitel yontemler hem de faktdr analizi,
regresyon ve betimsel analiz gibi nicel yontemler kullanilarak arastirma

yontemlerinde ¢esitlendirme yaklagimiyla yanmitlanmistir.  Diinyanin  farkh
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bolgelerinden hammadde temin eden ve yine iiretimlerini farkli lokasyonlarda
bulunan miisterilerine gonderen sirketlerin bulundugu Ege Serbest Bolgesi arastirma
sahasi olarak sec¢ilmistir. Burada, dokuz farkli sektorde faaliyet gdsteren on firma
ziyaret edilmis, hata tlirli ve etkileri analizi metodu ile tedarik ile ilgili risk
kaynaklar1 sektorel bazda degerlendirilerek iiretim sektoriinde oncelikli risk gruplari
ortaya ¢ikarilmistir. Ayni sekilde, Ege Serbest Bolgesi ve Atatiirk Sanayi Bolgesinde
faaliyet gosteren firmalar lizerinde anket ¢alismasi yapilmistir. Buradan elde edilen
sonuclar, azalan tedarik¢i yapisi, artan dis kaynak kullanimi ve iiriin ¢esitliligi gibi
Ogelerin girdi triinde kalite problemleri, tedarik¢inin finansal degiskenligi ve
ihtiyaglart yanlis yorumlamasi gibi tedarik risklerine sebep olmaktadir. Bu riskler
spesifik iirlin kalite programlari, siire¢ kalite programlari gibi tedarik¢i havuzu
yonetim uygulamalari ile 6nlenebilir ve yonetilebilir. Tedarik¢i ile kurulan igbirlik¢i
tutum, tedarik¢i degerlendirme, belirli tedarik¢i eksikliklerini tanimlama ve gelisim

planlar1 yapma tedarik¢i havuzu yonetimi i¢in 6nemli bagliklardir.

Anahtar Kelimeler: Tedarik ile ilgili risk kaynaklari, Tedarik¢i havuzu yonetimi,
Tedarik Zinciri Strateji Ogeleri
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INTRODUCTION

It is obvious that global supply chain research has not been as much of a focus as local
or domestic supply chain studies. The studies of global supply chains only began in
the year 2000. Scholars started to take notice of its challenges after September 11th,
2001 when a terrorist attack to the USA handicapped many global supply chains. A
supply chain managers’ task was viewed as dealing with consequences from events
that can’t be prevented or are unavoidable. These are things such as terrorist attacks,
natural disasters, industrial disagreement, and wars as well as daily risks from usual

supply chain failure (Ibrahim, Zailani, and Tan, 2015).

Global supply chain management has been given increased awareness by practitioners
and academic researchers due to the growth in globalization. There has also been
attention given to investigating the global issues in the literature (Prasad and Babbar,
2000). The specific issues needing focus on a global supply chain are the various
factors, such as, customs duties and tariffs, trade barriers, currency ratios, incorporate
revenue taxes (Kale, 2007), and also flows of cash and information (Vidal and
Goetschalckx, 1997). Global supply chain management is more complicated than
domestic supply chain management (MacCarthy and Atthirawong, 2003). A
significant geographical space and longer delivery times not only makes transportation
costs more difficult, but also inventory costs. Business processes have been affected
by different languages, cultures and operations. Likewise, materials planning,
inadequate infrastructure, lack of transportation and telecommunications, labor
competencies, the suitability of suppliers, demanding forecasting, those challenges
above seen like problems of the developing countries. (Meixell ve Gargeya, 2005).
Distance and problems in coordinating all parts of the supply chain such as suppliers,
forwarders, shippers, customs and networks has resulted in lead time issues. Solving
the problems of lead times requires the ability to manage different cultures, legal and

regulatory environments (Christopher, Peck, and Towill, 2006).

Firms perceive the whole world as a single market and carry their production facilities
all over the world (Kirilmaz, 2014). Companies have a desire to set up their operations
in a foreign market in order to compensate for offset requirements compensate offset
requirements, take advantage of different sources and compete in a global area (Teng
and Jaramillo, 2005). Manufacturers have set up factories in foreign countries in order

to benefit from the commercial advantages of the low cost of direct labor, low logistics
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costs in the international market and government support. Furthermore, they are open
to overseas market due to supply reliability, proximity to their customers and

suppliers, and organizational benefits (Meixell ve Gargeya, 2005).

Increased exposure risk in contemporary supply chain strategy elements which are
globalization, requirements of being lean and agile, outsourcing, and globally sourcing
makes the management of the supply chain harder than ever. Complicated
relationships among the supply chain partners are a result of the complexity of the
environment. These consequences are exposed to an extended supply chain (Ceryno,
Scavarda, and Klingebiel, 2015). There are many studies about minimizing the effects
of disruption in the supply chain by ideas and techniques of identifying, analyzing, and
accommodating. Nevertheless, implementing strategies is costly and in many cases the
market is too competitive to increase prices. Also, in certain situations, implementing
measures for mitigating risks makes the system more complex and less feasible. In a
complex environment, a company must improve its structure and management process
accordingly (Yang and Yang, 2010). Adaptating to the supply chain strategies such as
outsourcing and sourcing globally makes the companies reduce the areas of risk.
Although globalization is thought to result in lowering costs, being in the today’s
global market and sources is in itself a risk. A company may have low over-all costs
but may also face the high probability of risk (Bary, 2004). Product proliferation,
outsourcing, globalization, and organizational systems have all been building a more
complex business structure. Companies and their supply chains extend globally and
their management process have faced problems due to different cultures, technical
standards, regulatory requirements and geographic distances (Yang and Yang, 2010).
In sum, companies are required to be prepared for risk issues before they experience

the negative consequences caused by risk sources.

Negative consequences can occur from suppliers which operate in different
geographical places and have various operational structures and management types,
limited sources and risks meeting with demand and supply, transportation disruptions
and variability of transportation times, and political instability and natural disasters.
Realization of how they are essential and what management practices and techniques
are needed is an important issue to examine for managing the risk sources in the
business environment. With reference to this discussion, the aims, importance and

research questions are explained in the following subsection.
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The Aims, Importance and the Research Questions:

The consideration of the risk implications of supply chain strategies (e.g.
globalization, outsourcing, off shoring etc.) is an important issue for supply chain risk
management implementation (Jiittner, 2005). Globalization increases the risk of
supply and demand. Outsourcing makes the companies vulnerable due to creating
dependency between companies and excess of the interfaces. In addition, off shoring
(which is defined as companies investing overseas to gain a price advantage) makes
the relationship complicated between companies because of a cross-national link
among them (Ceryno, Scavarda, and Klingebiel, 2015). Ibrahim, Zaili; and Tan;
(2015) argue the global supply chain literature is limited on leading factors, practices,
strategies and also performance research. Due to limited study in the area that is
mentioned above, this study is designed to contribute to the global supply chain
research by exploring how supply chain strategy elements affect supply side risk
sources, and the relationship between supply-side risk sources and supply base

management practices.

Thun, Driike; and Hoenig; (2011) claimed several developments that are different
from what is in the past have forced companies to deal with new risk issues such as
globalization, focusing on efficiency, centralized distrubition and production,
increased outsourcing and product variety. Companies are required to change their
way of doing business in order to maintain the competitiveness of their supply chain
because of these developments (Thun and Hoenig, 2011). Norman and Jansson (2004)
also mentioned a number of business trends have affected the vulnerability of supply
chains like the reduction of the supplier base, increased outsourcing, globalization,
reduced buffers (e.g.inventory and lead time), increased demand and shorter life cyles
and capacity limitation of key components. These trends have exacerbated the risk
exposure as well as the impact of any supply chain disruption (Jittner, Peck, and
Christopher, 2003). For the supply chain contexts, there is a need for further research
about the relationship between corporate strategy, risk and the implications for supply
chain management which is poorly understood (Braithwaite and Hall, 1999). Supply
chain risk management is an integral part of the supply chain strategy. Any strategic
supply chain principle can have certain risk implications. Although in many industries
these principles provide the base for enhancing performance or competitive advantage,

they are also seen as potentially increasing the supply chains’ risk exposure (Jiittner,
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2005). From this point forward and in initial literature review in this study
globalization, focus on efficiency, outsourcing, global sourcing, centralized production
and distribution, reduction of supplier base and increasing product variety will be

labeled as supply chain strategy elements.

In the global supply chain management literature, the research generally focuses on a
single industry instead of various sectors (Ibrahim, Zaili, and Tan, 2015). That’s a
reason for first stage of this study that focuses on comparative case studies rather than
just a single case study. Ho, Zeng, Yildiz; and Talluri; (2015) also mentioned that
there is a gap in research measuring the correlations between risk factors and risk
types or the likelihood of occurrence of specific risk types related with their factors.
Field and case studies are needed to examine and forecast such correlations to focus on
developing methods to examine the likelihoods of occurrence of specific risk types.
Thus, every risk can be evaluated with regard to their relative importance and top
management can plan and utilize their activities to mitigate the risk (Murugesan et.al.
2013). After recognizing and prioritizing, companies can be prepared for recovery
time and the selection of appropriate strategies for different types of risk sources
(Zeng, Berger, and Gerstenfeld, 2005). In addition to these, Jiittner (2005) argued that
supply chain risk management has increasingly been given attention by practitioners
and academics. According to their study 44% of companies have expected to have an
increase to their supply chain vulnerability in the next years. That’s a reason for the
second stage of this study that focuses on how to explain the variance in supply-side
risk sources with the help of supply chain strategy elements. Moreover, the
relationship between supply side risks sources and different supply base management
practices are also investigated. There are many proposed classifications in the
literature often labeled as “supply chain risk sources” (Kleindorfer and Saad, 2005;
Jittner, 2005; Wagner and Bode, 2006; Murugesan, Natarajan, and
Lakshminarayanan, 2013; Manuj and Menzter, 2008b). For example, Kleindorfer and
Saad (2005) named three categories: operational contingencies, natural hazards
(earthquakes, hurricanes and storms) and terrorism and political instability. Jiittner
(2005) mentioned three categories (supply, demand and operational) and Murugesan,
Natarajan; and Lakshminarayanan; (2013) mentioned six categories (supply side risks,
manufacturing side risks, demand side risks, logistic side risks, information and

environment risks) of supply chain risk sources. Since this study focuses on risks to be
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dealt with by supply base management, the risk sources are specifically the result of a
disruption emerging from the supply side risks sources (Wagner and Zsidisin, 2010).
Focal firm or the supply chains as a whole can emerge by negative consequences from
the perspectives of supply-side risk sources (Wagner and Zsidisin, 2010). Thus, supply
base management is becoming more critical. Supply base management means how
companies benefit their suppliers’ processes, technologies, and capabilities to improve
the opportunities for competitive advantage and how manufacturing, logistics,
materials, distribution and transportation functions are coordinated within an
organization (Tan et.al. 1999). From this point forward, nine practices which includes
site visits, certification of suppliers' products and processes, and quality issues will be used
to explore the relationship between supply side risks sources and supply base

management.

Therefore, the main aims of the study are identified as follows:

e Identifying potential failure modes of supply-side risk sources in a supply chain
with their causes and results, calculating the risk priority number and comparing
different sectors.

e To explain the supply side risk sources with the help of supply chain strategy
elements.

e Examining the relationship between supply-side risk sources and supply base
management practices.

e Analyzing the managers’ opinion about conceptual levels of philosophy, principles
and processes in supply chain risk management.

Zsidisin and Wagner (2010) mentioned in their study that different products have

different sourcing and market characteristics that affect its risk profile. That’s a reason

further research should focus on cross-sectorial samples to find out risk from a variety
of industries and supply chain disruptions. A purchasing manager’s perception of
supply-side risks can be changed over time. Their reaction to their accumulated
experience with supply disruption will differ depending on whether they have been
exposed to the supply disruption from suppliers, supply markets, or the extended
supply chain. The investigation of such effects is up to future research. Moving
forward from this discussion the first groups of research question is formulated as per

the below:
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RQ1: What are the perceived importance levels of supply side risk sources in

general and in a comparative manner among different industries?

RQ2: What are the main supply side risk source dimensions according to

manufacturing industry?

RQ3: What are the main failure modes, their frequencies and effects in different

global supply chain members?

A number of factors are thought to increase the risk level in the past century. These
factors have led to the many supply chains coping with risks. Product variety that is
offered to meet specific needs of the customer can lead to high complexity and
vulnerability in the chain. Globalization has also affected how companies are doing
business. Companies no longer focus on the local market. They spread globally for
potential supplier and customer relationships. Even if spreading globally has given
many opportunities in regards to potential relationships, complexity has increased in
the global supply network. Because of complexity, supply chains are faced with high
levels of risks and have revealed the need to be in close relationships and mutually
dependent. Complexity and growing interest in lean manufacturing have been seen as
sources of risk. Lean management needs to be efficient in order to create efficient
supply networks. However, this process creates a supply chain which is open to risks.
Single supplier and outsourcing which are the main strategies to cut costs have also
affected the risk to the supply chain (Thun, Driike, and Hoenig, 2011). The trend
towards globalization is one of the strategies which increases the supply chain risk. In
addition, companies focus on their core competences and outsource other parts of their
work (Thun and Hoenig, 2011). Thus, supply chain risk management has been
affected and faced some negative consequences related with these strategies. Due to
the variety of supply chain strategy elements leading to supply side risks sources, the

second group of research questions is defined as:

RQ4: What are the perceived importance levels of supply chain strategy elements

in general?

RQ5: What are the main supply chain strategy elements according to

manufacturing industry?

According to organizations in the United States, a global supply base is required for

3

participating in the “world-class” competition (Hanfield and Nichols, 2004). Since
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companies have downsized and now focus on their core competencies in order to
achieve a competitive advantage (Tan, Handfield, and Krause, 1998), suppliers are
responsible for most of the materials used in finished products and many processes
and functions that were once controlled by their customers’ organizations (Hanfield
and Nichols, 2004). As a result of that, superfluous suppliers have been removed and
trustworthy and competent suppliers have been consolidated by managers who want to
manage their supply base in an effective way (Tan, Handfield, and Krause, 1998).
Although a reduced supply base has created an opportunity for companies to manage
their relationship with strategic suppliers, some problems in supplier performance such
as poor quality levels or missed shipping dates caused by increased reliance on
suppliers have occured. In order to prevent these problems companies can use a
variety of approaches such as securing alternative sources of supply, reversing the
downsizing and bringing the outsourced products and services back inhouse (Tan.
et.al. 1999). As the degree of confidence on the suppliers is increasing, the cost of
physical supply can readily count for 30% of the total cost of goods sold. It means
higher risk for managers, companies, and extended supply chains. Hereby, the success
of an eventual supply chain has been affected by the efficient management of the

supply-base (Zeng, Berger, and Gerstenfeld, 2005).

Therefore the third group of research questions is configured as follows:

RQ6: What are the adoption levels of different supply base management practices
by different global supply chain members?

RQ7: What are the main dimensions of supply base management according to

manufacturing industry?

RQ8: What are the relationships between supply chain strategy elements and

supply-side risks, supply-side risk sources and supply-base management practices?

Jiittner (2005) mentioned an integrated supply chain management approach from a
practitioner’s perspective. The research questions are located at each of the conceptual
levels of philosophy, principle and processes as a starting point for further
development. Philosophy means changes have been affected by beliefs in a consistent
manner from the supply chain context. Risk awareness can be determined by the risk-
related beliefs. Their influences have had an affect on how companies manage risks

and plan their business continuity. There are two philosophy levels. One is a need for
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an openness to share risk-related information, and the other is the willingness to
approve supply chain risks as common risks. Exploring motivators to sharing risk-
related information is an important issue and also is a research gap. Principles are
more open than philosophical issues due to need to establish the parameters. These
parameters have been used in the strategic and operational risk management processes.
Although companies have defined, optimized and standardized their key processes in
the supply chain, they have not taken into consideration the risk implications of these
restructured processes. In the last decade, supply chain strategies have been looked at
from an efficiency perspective. Even if lean management and just in time approaches
seem efficient and indespensable to be competitive in the supply chain, they can
increase the risk sources. Trade-off decisions can be lead by the consideration of the
risk implications in the supply chain strategies. As a result of that, there is a research
gap and a need for further studies about how risk/performance trade-offs can be
managed and optimized. Processes are activities, techniques and tools across time and
place, from beginning to end, defined inputs and outputs, and a structure for action.
For this phase the important part is how to organize the implementation, rather than
find the new tools and techniques for risk assessment, management and continuity
planning process in the supply chains. Moving forward from this discussion, the

research question is an exploratory one:

RQ9: What are the managers’ opinions about conceptual levels of philosophy,

principles and processes in supply chain risk management?

The Research design of the study:

When the nature of the research questions are examined, it is observed that part of
them are exploratory and part of them are explanatory in nature. According to
scientific research design, exploratory research questions are attempted to be answered
by qualitative research methods and explanatory research questions are attempted to be
answered by quantitative research methods (Yildirim and Simsek, 2005). Therefore, in
order to answer all research questions in an effective way, the triangulation approach
to research design was chosen. Triangulation is defined as a combination of
methodologies in the study of the same phenomenon. In the social sciences, the use of
this technique goes back to Cample and Fiske (1959). They developed an idea named
“multiple operationism” and argued more than one method should be used in the

validation process (Tick, 1979). There are four main headings to classify the types of
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triangulation which are triangulation of data, observers, theory and methods.
Triangulation of the method refers to applying qualitative and quantitative data either
sequentially or simultaneously. Triangulation is a method to complete missing points

that quantitative and qualitative methods can not satisfy (Neuman, 2003).

First part of the study is based on Wagner and Bode (2006) supply-side risks which
are considered to be in different sectors and comparing them by the qualitative method
which is namely comparative case analysis. According to Sodhi, Son and Tang (2012)
conceptual works and case studies should be applied in supply chain risk management
research in order to keep close collaboration in the industry. Case studies basically
focus on the development of the research questions and sub-problems, determination
of the analysis areas, selection of the participating group in the study, data collection,
analysis, interpretation and reporting results of the case study (Yildirim and Simsek,
2005). The second part of the data collection investigated the relationship between
supply-side risk and supply base management practices (Tan et.al. 1999), with regards
to strategy elements and the effect to supply-side risks (Thun and Hoenig, 2011) by
quantitative method which is survey research. A survey is a research method which of
a series of questions that describes the people’s behavior, beliefs or attitudes. This
method has some advantages such as easier data collection versus other data collection
techniques (interviews, observations) and low cost (Thomas, 1998). Lastly managers
are asked four questions within the survey which are proposed to be tested through
empirical studies by lJiittner (2005). These questions relate to conceptual levels of
philosophy, principles and processes of the supply chain management and analysis of
the manager’s opinion in relation to supply chain risk management. Samples are
selected from the production industry through purposive sampling, from the
companies located in Turkey. Industrial classification of this study is based on
“Statistical Classification of Economic Activities in the European Community (NACE

Rev. 2) 2015.
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Figure 1. The research process.
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Figure 2. The research method.
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The first step was selecting nine companies that operate on different sectors in the

Litetature Review

Quantitative stage

Aegean Free Zone in Izmir. These sectors are; processing of vegetables, fruits and
storage; manufacturing of wearing apparel; manufacturing of leather and related
products; manufacturing of paints, varnishes, similar coatings, printing ink and filler
material; manufacturing of plastic products, manufacturing of fabricated metal
products (except machinery and equipment); manufacturing of parts and accessories
for motor vehicles, manufacturing of spacecraft and aircraft with related machinery

and manufacturing of filling and packaging machines.

Plan for the research:

This study focuses on the supply chain strategy elements, supply-side risks, and supply
base management practice in a global environment. The thesis consists of four
chapters. In chapter one is the search for the current agenda in the field of global
supply chain management such as various strategies, definitions, terminology and
processes. The questions that are asked are what supply chain strategy elements are an
influence to supply side risk sources and review to extend literature. Then explained
are risk sources, supply base management and mitigation strategies with a thorough
literature review in chapter two. Later, research methodologies, purpose and scope are

described in chapter three and finally the research findings were presented.
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FIRST CHAPTER GLOBAL SUPPLY CHAIN MANAGEMENT AND
SUPPLY CHAIN STRATEGY ELEMENTS

1.1. Management of Global Supply Chains

The history of supply chain management goes back to the 1960s. The first emphasis
of physical distribution which is the first stage of supply chain management is made
by Bowersox. In addition to observing flows in the physical distribution, as a
competitive tool, distribution function outside the company and channel integration
with in-house was suggested also by Bowersox. After the introduction of Material
Requirements Planning (MRP) in 1970, managers understood that there are
important influences on supply delivery time on the internal work processes,
production costs, quality and new product development. In the period, the companies
formed a physical distribution department which carried out production and financial
related distribution activities in their process. The necessity of merging all logistics
system is thought instead of the optimization of any logistics activities. Thus, the cost
of all logistics services’ approach has been developed in order to reduce the whole
system cost instead of dealing with each and every activity. As a result of integration,
different warehouses, storage, transportation functions and customer service levels
passed the physical distribution management. This period is also known as physical
and distribution management. In the 1980s with increased global competition, world-
class companies were forced to make high quality and reliable products with more
design flexibility at a low cost. In this period supply chain management was replaced
by the logistics phase. The “supply chain” term was first used by Houlihan in
literature. Houlihan had developed an approach to combine the logistics focus and
strategic decisions of the company. Then the Quick Response (QR) system was
developed and used in the textile industry in 1985. Later Efficient Customer
Response (EC) was developed and used in the retail sector in the 1990s. A further
development of Efficient Customer Response, Continuous Replenishment Planning
had emerged after the mid-1990s. Companies noticed the importance of matching
suppliers of goods and services with the needs of customers. Companies also realized
that is not enough to produce quality goods. For the new cost-effective method when,
where and how they provide the product to the customer had become a priority to
becoming successful. With all of these developments companies noticed that

managing their own firms was not enough. Thus, involving the network of all
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companies which are the upward direction (upstream) and downward direction
(downstream) was necessary. This period is named as supply chain management in a

literature (Ozdemir, 2004).

Today, companies coordinate their suppliers with the perspective offered after 1990
by the supply chain management. Supply chain is a network of manufacturers who
supplies the raw material and distributors who turned them into intermediate goods
and finished products for customers (Lee and Billington, 1992). Another definition of
the supply chain is a set of material, product and information flows between
suppliers, logistics service providers, manufacturers, distributors and retailers
(Kopczak, 1997). Christopher (1992) identified the supply chain as a network
organization through upward and downward links in the all processes and activities
of the goods and services. According to the definition by the Supply Chain
Management Professional Association, supply chain management is to integrate
supply and demand between companies including the processes of source
procurement, purchase, conversion and all logistics management, and also
coordinating to work together all suppliers, intermediaries, third-party service
providers, government and customers (CSCMP, 2011). Davis et.al. (1999) based on
the ability to work with suppliers in order to provide high-quality materials and
components at a competitive price (Yuksel, 2007). The main objective of supply
chain management is to work with the same goals of each organization and select the
most efficient (cost, time, benefits, etc.) way. Therefore, companies which are part of
the supply chain cannot be considered as independent organizations (Akman and

Alkan, 20006).

Supplier locations and supplier selection decisions have been increasingly getting the
attention of managers who design supply chains (Meixell ve Gargeya, 2005). Global
buyers who produce high quality raw materials and components at the lowest total
cost are the mediators between global consumers and local manufacturers. As a result
of that, local industries have taken a place in the global supply chains (Kaplinsky and
Readman, 2005). Gereffi and Korzeniewicz (1994) built up a model to connect the
concept of a value-added chain by a direct route to a company. Their study focuses
on integrating across firm limits and increasing the role of buyers (Ibrahim, Zailani,
and Tan, 2015). Motwani, Larson; and Ahuja; (1998) mentioned a global supply

chain management model which consists of five stages. The first step is to create
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awareness and commitment. The top management of a company should understand
the meaning of GSCM and how they plan to achieve it after defining the core
competencies. The understanding of global supply chain management is to help
companies in how they can develop. A document of the characteristics to the
marketplace which is evaluated by surveying suppliers, customers, and competitors
can be created. The second step is to search and plan to the selected criteria. Later
expectations can be set and evaluated to the supply chain partner. A detailed
assessment is needed for possible partnership. Some criteria is required to take the
partner into the global supply chain like a company profile, the capabilities of
personnel and management, financial constancy, strategies for supplier sourcing, and
a long-term relationship. The third step is to select effective measures, indicators and
operating standards. Competitive benchmarking is performed. The Fourth step is to
implement and evaluate the standards and reward system for improvements. The last
step is to evaluate program, strategic and operational aspects and if redesign is

needed the program should be revised.

Companies have become more networked and dependent organizations with supply
chain management principles. Companies have adapted to globalization and
outsourcing strategies in order to gain competitive advantages and because of cost
pressure. Thus, nodes increasingly go up in the system. Increased network
complexity and interaction between different parts of the chain makes the supply
chain more vulnerable than in the past. Higher dependency on external retailers and
short product life cycles are also important factors that affect the vulnerability of the
supply chain. The consequences of these disruptions can have a bad effect on the
supply chain ways such as financial losses, a negative corporate image or bad
reputation (Murugesan et.al.2013). Managing a company globally also creates
concerns in some areas related to economisc, politics and logistics. Flows of goods,
services and information are required to be managed simultaneously. Cash within
and across national boundaries are also important to be well-coordinated in a supply
chain which is complex (Manuj ve Mentzer, 2008a). Thus, supply chain management
which cannot be well managed may result in supply chain interruption that can be
very costly. This situation causes substantial delays affecting stock-outs and lack of
the ability to meet customer demand. In conclusion the costs can be very high

(Blackhurst et al., 2005). Sourcing, distribution and service networks cannot be
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managed without using plans. Locations and corporate resources need proactive
management in order to decrease innovational lead time and enhance new product
introduction. Sharing of information and plans with the suppliers and customers can
increase the efficiency and competitiveness of the chain. In sum, companies should
be well-operated in order to take advantage of the long distance property, factor and

capital markets in a global basis (Manuj ve Mentzer, 2008a).

1.2. Literature Review on Global Supply Chain Studies

Prasad and Babbar (2000) stressed the increased attention to global supply chain
research by significant operations management and logistics journals. Meixell and
Gargeya (2005) mentioned supply chain management is not just domestic
management philosophy, which exceeds national boundaries to force specific
challenges on managers. Supply chain management scope should cover all value-
added activities, with the inclusion of subtraction of raw materials, sourcing,
transportation, transformation processes, distribution channels, and delivery to the
end customers (Tan, 2001). According to Li and Lin (2006) the global supply chain
model does not make any distinguishment between sourcing and distribution globally
or domestically. However, Vidal and Goetschalckx (1997) stresses domestic supply
chains are limited within just one country and at the same time some factors affecting
the global supply chain such as international trade rules and tariffs need to addressed.
A domestic and international strategic production-distribution center can differentiate
for single country or countries in conjunction with selecting suppliers, locating
facilities, and warehouses. Sajadieh (2009) mentioned the differences can result from
the company’s worldwide suppliers. Large geographical distances, increased
transportation costs and complicated logistics are the main factors to distinguish
domestic and global supply chains. Other factors that also have an effect on the lead
time are diversity of culture and language, laws and currency (Ibrahim et.al. 2015).
Balan, Vrat, and Kumar (2006) noted different factors such as geographical division,
technology and culture have affected the management of supply chains in a world
base. For instance, local manufacturers in Japan and New Zealand are affected by
the competitive advantage because of their geographical division. Cultural factors
that can result in faults are caused by bad communication between various parts in
the supply chain. Multinational or domestic supply chains can prefer to use different

levels of technology. Technology transfer or knowledge has affected the
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management of the global supply chain. Some mechanisms have been used in order
to allow the sharing of ideas, drawings, designs and reports among different parts of
the chain. If the engineers discover a new way to decrease the variability of the
process, that information should be reachable for the engineers who work in different
countries despite language barriers. Blos et.al. (2009) mentioned three main practices
are important during the phase of supply chain management. These are “better
supply chain communication, supply chain risk management (SCRM) and business
continuity management (BCM) training program, and a creation of a chief risk
officer (CRO).” Imperfect communication has resulted in some effects between
partners of the supply chain. These effects are problems of controlling key processes,
visibility problems, performance of partners, uncertainty and lack of clarity of who is
responsible for what, and problems with partner relationships. A supply chain risk
management and business continuity program can create a connection among the
business processes and critical business activities. Thus, required resources can be
analyzed as well as the impact from any damage on resources will have on a
business. Creation of a chief risk officer also has a crucial importance to forecasting
the possible chain reaction of any event. In this way, the ripple effect can be spreaded

from one business unit from the other.

Globalization increased the competitive pressure and multinational corporations have
become the main factors for economic growth (Ibrahim, Zaili, and Tan, 2015).
Multinational companies have increased their business by expanding global markets
in order to use the benefits of global markets, such as cheap raw materials, facilities
and cheap labor. They are able to compete on price with local firms by moving far
away from where their products are found despite the increasing logistics costs
(Kirilmaz, 2014). Besides, entering foreign markets, earning foreign currency,
diversifying exports, and acquiring new technologies are also important issues for
companies in a global supply chain (Ibrahim, Zaili, and Tan, 2015). Companies have
also outsourced some of their functions. Thus, a global supply chain is an essential
step for companies to cut costs, get new technology, and extend their market share

(Ibrahim, Zaili, and Tan, 2015).

Global supply chain is defined as networking and outsourcing activities on a global
basis by Balan et.al. (2006). Integrating across national borders to remove the

activities which are non-value adding among the members and processes of global
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supply chain is a way to effectively manage the global supply chain. Forecast
information must also be shared between the partners for reducing the bullwhip
effect. There are good examples that show how effective well-implemented global
supply chains are such as Wal-Mart, Toyota, and Dell (Ibrahim, Zaili, and Tan,
2015).

Global Supply Chain Forum identified eight stages of the supply chain management

process (Croxton et.al. 2001). These are;

Customer Relationship Management
Customer Service Management
Demand Management

Order Fulfillment

Manufacturing Flow Management

Procurement

NS R W N~

Product Development and Commercialization
8. Returns

These benefits can be obtained to achieve the goal of customer satisfaction, the
establishment of communication along the chain through coordination and control
activities with the common goal, reducing costs, increased productivity and
profitability. Sharing information and coordination among companies in the supply
chain decreased uncertainties in demand. In addition, the result of confidence and
cooperation among companies to be established, by the way of reducing barriers and
increasing flexibility can be taken big advantage of against competitors when
offering new products and markets. In this way, the customer satisfaction level
increases can be achieved (Ozdemir, 2004).

Cagliano et.al. (2008) mentioned even though global supply chain has developed
over the last two decades, there is an insufficiency of reliable evidence in the
literature. Ibrahim, Zaili; and Tan; (2015) argue the global supply chain literature is
limited on leading factors, practices, strategies and also performance research.
Although the definitions of global supply chain have surfaced in several reputable
international journals, there is a lack of consensus among them. However, the one
issue that it refers to is global context. Due to limited study in the area that is
mentioned above, this study designed to contribute to the global supply chains

(Ibrahim, Zaili, and Tan, 2015).
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Systematic Studies in Global Supply Chain

Referring to the global environment the term of global supply chain can be explained
as networking among companies anywhere in the world and sourcing of materials on
a worldwide basis. Global supply chain studies have been starting to be focused on
over the last two decades. Many issues and challenges of the global supply chain
have been debated in literature. Ibrahim, Zailani, and Tan; (2015) categorized global
supply chain studies in the industry sectors that were issued in the last 15 years. The
total number of studies are 165 and can be listed with the inclusion of others 39; not
specified 32; electrical/electronic equipment and electronic parts 19; computer
electronic equipment 9; product/component/manufacturing industry 8; food/beverage
manufacturing 7; metals/ metal refinery and stamping 7; machinery manufacturing 7;
telecommunications/communication equipment 6; textiles/fiber/fashion industry 6;
transportation and transport equipment manufacturing 6; chemical 5; automotive
industry 5; medical/medical equipment 4; rubber and plastic 3; global third party
logistics service providers (G3PLs) 3PL (Ibrahim, Zailani, and Tan, 2015).
Perspective, conceptual, descriptive, empirical, exploratory cross-sectional and
exploratory longitudinal methodologies are major research methodologies (Malhotra
and Grover, 1998). Perspective studies reach on the perceptions of the writers.
Conceptual studies can be descriptive about the basic and key concepts in the studied
area. Research subject is described, formulated and made a model by descriptive
studies. Surveys, case studies, review of literature are ways to collect the data for
empirical studies with the taxonomy or typology approach. Data is collected for
exploratory cross-sectional studies from a single point in time. Data collecting from
two or more points over time at the same topic is collected by exploratory
longitudinal studies in order to show before and after a test. Global supply chain
studies’ methodologies can be specified as 25 conceptual, 24 empirical
(survey/exploratory cross sectional), 21 exploratory (case study), 11 empirical
(modeling), 5 perspective, 5 review, 3 descriptive and 1 exploratory (exploratory
longitudinal) (Ibrahim, Zailani, and Tan, 2015). Theory can be defined as an
interconnected notion, description and proposals that gives a systematic view of
occurrence by determining relationship among variables. The purpose is to explain
and predict occurrence (Malhotra and Grover, 1998). Mostly used theories in the

global supply chain area can classified as 8 resource-based view, 3 transaction cost
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theory, 3 internationalization theory, 2 contingency theory, 2 game theory, and 2

network theory (Ibrahim, Zailani, and Tan, 2015).

Ibrahim, Zailani; and Tan; (2015) claimed their study samples occur from the 211
articles that included global and non-global supply chain research. 93 of them (44
percent) were related with global supply chain issues which show the global supply
chain issues are secondary to non-global supply chain. Even though the studies of
supply chain have been made in almost every part of the world, they are focus on
specifically in advanced countries. Hence, the under-researched countries or regions
should be encouraged to do more studies in these areas. The other important point is
the research focuses on consumer industries mostly. Some of these are electronics,
automotive, and telecommunications. The other sectors are agricultural, construction,
marine transport and the retail segment. Lastly, multinational corporations have been
mostly applied to global supply chain practices rather than small and medium
enterprises. In sum, there has been increased attention to the global supply chain
research from all over the world and various perspectives. Countries, companies and
managers have to consider how to realize, identify and manage their supply chain in

the lights of these developments.

1.3. Supply Base Management in Global Supply Chains

Supply base and supply chain management has been attempting to achieve
competitive advantages by downsizing and focusing on core competencies. Many
companies have preferred to work with their most competent and trustworthy
suppliers instead of redundant suppliers in order to well-manage their supply base.
Thereby, companies have begun to establish cooperative and mutually beneficial
relationships with their suppliers due to viewing them as virtual extensions. The
supplier-manufacturer partnership is an essential philosophy which creates an area
for cooperation and innovation. For instance, Procter & Gamble reduced the cost of
goods by 4% by its successful supplier-manufacturer partnerships, when the other
supply chain increased costs by an estimated 25%. However, companies’
dependency on their suppliers is significantly increased by downsizing and
outsourcing activities. There are many approaches and tools to address the problems
which resulted from supply base performance and capabilities such as reversing the
downsizing emphasis, going back to outsourced products and bringing services back-

in house, searching for alternative sources of supply, and working with existing
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suppliers (Tan, Handfield, and Krause, 1998). A variety of techniques have been
used for supplier development by the companies such as supplier evaluation,
performance measurement, identification of specific supplier deficiencies, and a
development plan to effectively correct these problems. Measurement of the
supplier’s delivery, quality, and cost performance are also part of the effort to
develop the suppliers by companies. Supplier development is more than just supplier
evaluation which may include site visits, certification of suppliers’ products and
processes, and setting performance goals for suppliers. Thereby, buyer-supplier
interface has been increased by the willingness of the buying firm. Sharing
confidential information with suppliers, negotiating annual contracts, utilizing
suppliers’ expertise in technical areas have been given more attention through this
way (Tan, Handfield, and Krause, 1998). In reviewing the supply base management
literature, several central themes have emerged like supply chain management and
customer-supplier relationships (Tan, Handfield, and Krause, 1998). Supply base
management is defined as a systematic dynamic approach in order to manage the
current suppliers, minor suppliers, and also potential suppliers (Melnyk et.al. 2009).
Supplier Base Management (SBM) is based on frameworks and insights drawn from
the Supplier Relationship Management (SRM) (Moeller, Fassnacht, and Klose,
2007).

Supply base management covers the issues related to the management of major and
minor suppliers, scouting, and transition management. A major supplier needs minor
suppliers and a proactive scouting strategy. The minor suppliers complete some
important tasks; firstly they can develop into future major suppliers, secondly
suppliers’ capabilities and talents can be evaluated, thirdly these suppliers can be
integrated into the major suppliers by transferring knowledge or acquired by them,
fourthly inventory of potential capacity can be provided. Scouting system refers to
improving the minor suppliers for the future. In addition, the scouting system is
required to be proactive and strategic in scope as well as being aligned with the
organization’s goals and being able to consider the potential young talent.
Implementing these systems gives several advantages such as identifying potential
suppliers and scouting the opposing teams’ actions, processes, and management
systems. Transition management provides a defined process for knowledge transfer

with minor disruptions (Melnyk et.al. 2009).
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Handfield and Nichols (2004) claimed key issues in global supply base management

are as follows:

e The importance of trust in buyer-supplier relationships

e Communication is a key

e The personal aspect of supply base management

e Maintaining positive buyer — supplier relationships in difficult economic
times

e One size does not fit all

e Supply chain design: We are all in this together

e Measuring supply base performance

e Sharing accurate information: Making sure that everyone is on the same page

e Data represents different things at different times to different people

e Reverse auctions: Can your organization really afford them?

e Do we have the “‘right’’ people to do the job?

Trust is important to maintain positive and productive supplier relationships.
Handfield and Nichols (2004) noted an example about Chrysler. Thomas Stallkamp
built an organization for Chrysler and its suppliers trusted him. When things went
wrong, suppliers would help Chrysler with some critical needs. In order to give
examples these needs are premium transportation, engineering changes, expediting,
solving start-up problems, and others. In normal situations, no suppliers do it for any
companies or anyone else because of feeling under pressure or additional costs. In
sum, managing supplier relationships positively provides a competitive advantage

(Handfield and Nichols, 2002).

Communication is an essential success factor for global supply base management and
being good communicators is not as easy as thought. Communication problems do
not just refer to differences or misunderstandings in spoken language. There are
many differences in language, culture, customs, and business practices in the global
environment and to achieve effective communication across the global supply base is
immensely connected to these differences. Communication and information sharing
are the most important supply manager’s skills which need to improve in the current
supply chain management workforce because lacking these skills creates significant

shortcomings (Monczka et.al. 2008). Obviously, being effective communicators both
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within the organization or with the suppliers and understanding the increased
importance of information are crucial topics for supply chain management

(Handfield and Nichols, 2004).

The natural aspect of supply base management is the personal relationships and this
topic also becomes a precision balancing act in the global environment. Supply base
management professionals are in contact with many people from different suppliers’
organization. The development of personal relationships helps to maintain
understanding and trust among the parts and their organizations. There are four
different forms which are transaction cost economics, organizational design,
relational theory, and network theory that support the concept of the importance of

communication and building trust with suppliers (Handfield and Nichols, 2004).

Building positive buyer-supplier relationships can be immensely hard in difficult
economic times. Mutually beneficial business relationships with suppliers and
customers have been focused on by supply management professionals. Even though
building long-term relationships with select suppliers is preferred most of the time,
these relationships should not dissuade from the other suppliers relationships. Again,
suppliers require sensing the economic realities the buying firm faces. Thus,
communicating the realities of the situation is highly important. There are some
recommended guidelines for establishing a positive supplier relationship. Parameters
should be established for bidding and rebidding in order to ensure a fair, consistent
and unbiased process. Supplier’s price, terms and specific information should be
confidentially maintained unless it is required by government regulation. Making
unreasonable demands should be avoided and problems should be solved by a
prompt and fair resolution. Communication should also be open and prompt.
Business relationships should be professional, cooperative, and objective (Handfield

and Nichols, 2004).

There are different business rules and operating procedures within different
organizations. Managing complex systems is important across multiple locations of
a global supply base. That’s why companies should apply a well-functioning
standardized system which requires a wide vairenty of different implementation
approaches across supplier locations. Thus, data definitions and structures should be

standardized using a common conceptual schema. Integration of databases should be
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harmonious and coherent because lack of data integration can result in the lack of a

common, standard language for communication (Handfield and Nichols, 2004).

Supply chain associated functional groups and suppliers are required to be involved
in the activities in order to make optimal contribution (Monczka et. al. 1998).
Purchasing, logistics, and order fulfillment personnel should be part of the design
decisions before the most important decisions are made due to take their valuable
contribution. This is also an important issue for companies who are making sourcing
decisions in general because sourcing decisions are set by cross-functioanl
commodity teams. In sum, multiple parallel relationships have critical importance
and should require developing among the functional groups (Handfield and Nichols,

2004).

Supplier performance must be measured effectively. This is a primary need for
effective supply base management. Although the widespread and coherent measures
for companies are to focus resources, identify performance glitches, develop
strategies, and determine the total cost of ownership for purchased items, suppliers,
and the entire supply chain, there are some points to be seen as critical for supplier
performance measures such as reducing costs, mitigating risks, and driving

continuous improvements (Handfield and Nichols, 2004).

Information sharing is also an important topic for making sure that everyone is on the
same page. For example, a typical commercial shipment includes 9 different
participants, 20 separate documents, 35 customer-supplier interactions and multiple
transport nodes. These issues can take place over many months and cross multiple
international borders, creating many possibilities for miscommunication. There are
many miscommunication pitfalls such as using a different set of codes, time zone
reconciliation from disparate systems, the nonlinear relationships and hierarchy
between documents (e.g. purchase orders, purchase order line items etc.), source
system data quality, data which does not cover the necessary operational
requirements or is not available when it is needed. The solution to these kinds of data
problems is meeting face to face in order to attribute meaning. Data definitions
should be created from business and technology owners from all source information
systems and common defitinitions agreed upon for all data exchanged. Then, a data

dictionary and guidelines can be published and reviewed periodically to ensure they
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are correct and up to date. Lastly, information systems and communication is an
essential requirement to develop and implement in order to allow a level of

automation and effectively link parts of supply chain (Handfield and Nichols, 2004).

1.4. Influencing Factors

Global supply chains have a significant role in organizations achieving a competitive
advantage (Motwani, Larson, and Ahuja, 1998). Improvements can affect the
business a company is doing. Companies have realized the potential of global
markets and customers, and have to satisfy their customers by increasing their range
of products in a complex environment. As a result of that, companies are more

closely associated and highly linked with each other than past (Zsisidin et al., 2005).

The global environment is shaped by the inclusion of market forces, technological
forces, cost forces, political and macroeconomic forces (Fawcett et al., 2008).
Motwani, Larson; and Ahuja; (1998) stressed the global supply chain must be
managed with the possession of these forces in order to minimize cost or delivery
lead time in international trading. Companies are faced with uncertainty of demand
and supply. In order to reduce uncertainty demand should be synchronized with
supply. Processes should be integrated based on the demand of the customer and
strategies used to achieve a high level of productivity and quality (Ibrahim, Zailani,
and Tan, 2015). The important issue is the risk handling and sharing throughout the
supply chain. Risk drivers have an affect on the likelihood of risk sources. Leaner
and more integrated supply chains have been affected by the uncertainties, activities
and incidents. Industries are moving in the direction of longer supply chains due to
outsourcing. Business trends can trigger risks in supply chain such as globalization,
reduction of the supplier base, integrated processes among companies, reduced
buffers (e.g. inventory and lead time), shorter lead times, shorter product life cycles
(Norman and Jansson, 2004; Jiittner, Peck, and Christopher, 2003; Ceryno, Scavarda,
and Klingebiel, 2015), product variants, global sourcing, the focus on efficiency,
partnerships and other close relationships, centralized distribution, centralized
production, supplier dependence, and customer dependence (Jiittner, Peck, and
Christopher, 2003; Ceryno, Scavarda, and Klingebiel, 2015). These certain trends
and strategies might change the attributes of supply chain management due to
competitive pressures. Globalization and increased product variation are the key

elements that have affected the supply chain complexity. Outsourcing, reduction of
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suppliers or a focus on efficiency which are the because of maintaining a lean supply
chain have affected the supply chain efficiency (Jiittner, Peck, and Christopher,
2003).

Karabulut (2004) noted four factors that lead to a global network of relationships.
These are macro-economic, political, technological, and organizational factors.
Macro-economic factors can be listed as productivity differences between countries,
exchange rate fluctuations, and a gap between developed and developing economies.
Political factors include the increase of regional integration to encourage trade,
liberalization of input factors which produce, increased attention for the protection of
intellectual capital (especially in regional blocs), in emerging markets, the increasing
intervention of the higher association of nations to promote global trade.
Technological factors include communication and transport costs, lack of
information technology in emerging economies, and growth in heavy industry.
Organizational factors can be listed as effective management, changes occurring in

the economy, and development of a global mind-set management organization.

There are many classifications about strategies that have an affect on the supply
chain. This study based on Thun and Hoeing (2011) classification groups seven key

strategies that have an affect on supply chain. These can be seen as follows:

e Focus on efficiency instead of security aspects
e Globalization of the supply chain

e Focus on central distribution

e Enforced outsourcing

e Reduction of supplier base

e Increased product variety

e (Centralized production

1.4.1. Focus on efficiency

Supply network can be done horizontally or vertically. Changes or relationships in
the supply network can up and down. Integrated supply chain has been occurring due
to the importance of efficiency instead of effectiveness (Jiittner, Peck, and
Christopher, 2003). The need for a lean supply chain is a key development in
affecting supply chain risks. Lean management approaches have indicated to be very

efficient and unavoidable, specifically in the automotive industry, for achieving
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competitive success. With the leaner and more integrated supply chain, uncertainties,
dynamics and accidents in one link affect the other links. Companies outsourced their
other activities in order to focus on their core competencies. As a result, outsourcing
has increased the amount of interfaces and the dependency among parts of the supply
chain causes the network to be more open to risks (Thun and Hoenig, 2011).
Norrman and Jansson (2004) argue there is no clear interrelation between supply
chain risk management and current supply chain management principles. Supply
chain risk management should be analyzed from the perspective of efficiency. In the
last decade, modern supply chain strategies have mainly been viewed from an
efficiency perspective. More research should be conducted on the risk implications
of these modern supply chain management principles and their effective usage. For
instance, Engardio (2001) stressed that even if lean manufacturing and just-in time
supply chains have been boasted, some of risks have come into the open by using
these forms. Svensson (2002) argued that although the just-in time issue has been
given attention in many various perspectives, vulnerability issues need to be
explored. Sheffi (2002) mentioned that the consideration of risk implications has
become indispensable and has lead to trade-off decisions by the supply chain

strategists (Jiittner, 2005).

1.4.2. Globalization

The origin of the word “global” goes back 400 years, but the concept of
“globalization” is a relatively new phenomenon. The concept of globalization
appeared in the 1960s, but has been frequently used in the later 1980s (Waters,
1995). In the 1990s, globalization became a key word which scientists recognized the
importance of. Today there is a very large amount of literature on globalization. In
today’s world a new economic restructuring has emerged by new energy systems,
innovations, electronic data communications, and flexibility of borders (Yildizoglu,

1996).

Globalization is a process that includes adverse tendencies with the reducing
importance of distance in all fields, such as, political, economic, social and cultural.
The process of a world’s integration of all these fields represents an emergence of the
global economy (Mattsson, 2003). The results of this new economic structure have
been seen in the cultural, sociological, economic and technological fields. These

developments and changes have revealed new searches, insights and approaches in
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parallel to the developments in communication and transportation in the last twenty
years. The second half of the twentieth century’s emerging economic, social,
cultural, ecological and technological developments have caused significant changes

and requirements on lifestyles and social habits (Yildizoglu, 1996).

Although there are many definitions of globalization, there is a lack of consensus in
terms of the construct’s meaning and its antecedents. In general, within the concept
of interdependency it can be defined as increasing the degree of communication and
interaction of its activities and resources between different markets in the global
surface (Mattsson, 2003). Fujita and Thisse (2006) noted that there are three major
globalization processes. These are transportation, trade costs, and new information
and telecommunication technologies. Globalization is a concept including such
issues as economic, socio-cultural and political development between countries,
technological relations, a better knowledge of different social and cultural beliefs and
expectations, and the intensification of international relations. The global age has
emerged and requires living in a more complex environment. In other words, people
are more connected with each other than in the past. Globalization is a concept that
goes further than internationalization and is also complex; in this context it is a
phenomenon that increases the flow of goods and services within the borders of
countries and regions and the functional integration of the nation (Dicken, 1992).
Globalization is a result of developments in communication, transportation, and
information technology which makes transportation easier, faster and cheaper.
Economic, socio-cultural, technological, and political processes are not able to be

separated from each other with precise lines (Costu, 2005).

Mattsson (2003) stressed that the global market is created in a continuous manner.
The nature of the global market is complex. The global market complexity is
considered to be exogenous and endogenous. From the perspective of complexity,
exogenous means originated externally, which is problems caused outside the
company. Endogenous means originated internally, which is problems caused within
the company. In addition, the lack of information about some issues (such as
concerns about corruption in developing countries) "change" or are "immutable"
contribute to the uncertainty faced in the global supply chain (Nelson and Toledano,

1979). Companies must worry about overcoming the immense challenges of the
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global environment in a global supply chain in order to achieve a competitive

advantage (Ibrahim, Zailani, and Tan, 2015).

1.4.3. Focus on central distribution

There are many benefits to the centralization of distribution models and warehouses.
Firstly, efficient warehouse operations have been developed by focusing on increased
volume which occurs with centralized locations. Centralized locations refer to having
just a few stock points. Secondly, centralized distribution helps to keep less capital
binding. Capital binding is required to obtain a certain service level compared with a
decentralized distribution model. Material flows will increase because of fewer stock
points. Efficient automated technology is needed due to increased flows of goods and
that makes the processes faster. Less stock is needed to build up in the centralization
of distribution. The bullwhip effect is related to the stock point’s number in the
supply chain decreasing in the centralization of distribution. The risk for material
shortage can be reduced by the minimizing of wrong dimensions. Controlling a
centralized warehouse compared with a decentralized one is also easier. In addition,
the safety stock and transportation cost can be reduced by this form of distribution

(Froderberg, 20006).

1.4.4. Outsourcing

Outsourcing which can also be labeled as "production sharing," "hollowing out," or
"offshore sourcing" in the literature, is important because it is a part of global
strategy development (Kotabe and Swan, 1994). Outsourcing is a decision to take
certain services which require expertise from another organization (Embleton and
Wright, 1998). Companies focus on their core capabilities and outsource other
activities from another company. Outsourcing products and services in the global
supply chain may be for local or international use (Manuj and Mentzer, 2008b).
Outsourcing has had an affect on the relationships between parts of the supply chain
and changed the structure and processes of the supply network (Harland, Brenchley,
and Walker, 2003). If the company outsources their activities within the country, it
engages in standard vertical integration. If the company outsources their activities
within the foreign countries, it engages in foreign direct investment (FDI).
Outsourcing requires an organizational restructuring of some activities. The
definition of off-shoring is often associated with the use of cross-border supply in the

global supply chain (Manuj and Mentzer, 2008b). The difference between
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outsourcing and off shoring is that off shoring is restructuring the firm along another

dimension, specifically geographic (Contractor et.al., 2010).

A strategic planning process which includes decisions of when, where and what to
outsource is a really important issue for companies (Gereffi, 1999). Outsourcing and
off shoring support the company in three strategic needs. These are efficiency,
exploration and exploitation (Dunning, 1993). Most of multinational corporations
have outsourced their production functions in order to cut costs even though there are
unpleasant inclusions of globalization (Gereffi, 1999). Many factories in the United
States of America have replaced their plants to other countries in order to cutdown
costs. Their business strategy is redesigned according to their global outsourcing
actions (Teng and Jaramillo, 2005). Outsourcing is influenced especially in recently
industrialized countries from the use of cheap labor, access to knowledge and
talented people and exporting of the finished products to other countries (Kotabe and
Swan, 1994; Dunning, 1993). Many factors have affected the source of products in
the global environment (Blackhurst et al., 2005). Reduced costs and cost reduction
opportunities have become a primary motivator (Blackhurst et al., 2005; Trent and
Monczka, 2003). Faster product and process technology have also been important for
global sourcing. Furthermore, an extensive and competitive structure makes the
businesses interested in global resources and progressing to implement a strategy
(Trent and Monczka, 2003). Global sourcing strategy should be designed and
developed for major components and finished products. This is important because it

brings into the open the cost and quality connection (Kotabe and Murray, 2004).

Although there are many advantages to global sourcing, negative consequences have
also occurred (Blackhurst et al., 2005). In 1997 the financial crisis of Asian
happened. Afterwards, many other uncertain circumstances have begun to meet with
the world economy, such as the 2001 terrorist attack on America and financial crisis
of Argentina which got worse in 2001. Global slowdown was the result of these
crises. Next came the war between America and Iraq. Afterwards, illnesses with
unknown origins came into question, such as the SARS dissemination from China in
2003. Consequences of these economic, political and natural predicaments affected
various companies’ management strategies (Kotabe and Murray, 2004). Frequency
and the negative impacts of an interruption have increased due to the nature of the

global environment. Higher levels of agility and lower inventory levels have been
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affected due to the movement towards global sourcing. These areas are related with
each other, making disruptions in supply chains more apparent. That is a reason
companies need to handle with the probability and frequency of occurrence of events
causing disruptions. More agility and lower inventory levels have been influenced by
the trend of customer response time, in principle, giving a rise to the potential
negative impact. Hence, generally, likelihood and timing of disruptions have a
negative impact on the supply chains. There is an interaction between these areas and
supply chain disruption issues have become a key topic. The other important subject
is capacity issues which are related to international regions and product flow in
international regions. Additionally, there is concern about the lack of ability to
measure capacity at different nodes. For this reason companies must deal with
interruptions more often than ever in order to be prepared for the potential situations

(Blackhurst et al., 2005).

1.4.5. Increased product variety

Companies would not exist without their consumers who are buying their products or
services. For this reason all activities within the chain should be required to be
strategized in order to satisfy the consumer’s needs. With globalization,
communication is improved. Therefore companies need to compete so as not to lose
their consumers in a global environment. As a result of those new products, better
quality is expected by today’s consumers in a short time and good price (Griffiths,

James, and Kempson, 2000).

Customer expectations have caused new markets to open on a global basis. Rising
demand and its result have caused globalization. Offering world class products at
competetive prices and after sales services has become greatly important in today’s
competitive global environment. For this reason companies are required to take
advantage of serving maximum markets in variable places around the world (Prakash

et al. 2015).

1.4.6. Centralized production

Centralized production refers to having one main facility. All the company’s
products are transported and distributed from this facility. Due to only validating one
process, the ensuring of quality becomes easier. APQC (formerly the American
Productivity & Quality Council) (2000) argue the benefits of centralization in

manufacturing. Manufacturing controllable cost, scrap and rework costs, assets turn,
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annual raw material inventory turn rate, average production schedule attainment
during a planning period for primary products are the areas which show the benefits

of centralized production.

1.4.7. Reduction of Supplier Base

Companies have established a long-term collaboration with their suppliers. This
collaboration is based on trust and cooperation by relying on single or a small
number of preferred suppliers for sourcing a product. Having a small number of
suppliers is a prior condition in order to maintain a strong relationship with the
suppliers. Even if the number of registered suppliers is large in the many traditional
organizations, just a small part of such suppliers actually gets the business year after
year (Kauffman and Leszczyc, 2005). Supply base reduction strategy and long-term
supplier relationship development have been adopted by companies because of the
growing importance of purchasing. Many researchers have highlighted the
requirement of reducing the supply base (Dowlatshahi, 2000; Parker and Hartley,
1997; Swift, 1995). The necessity of supply base reduction has been explained by
three reasons by Dowlatshahi (2000). First of all, to reduce supplier development
costs by a small suppy base. Second is to establish a close and workable relationship
with suppliers. Third is the reward to substantial businees. Effective and efficient
supplier relationship management considerably contributes to maintaining a
competitive advantage for a company. Kraljic (1983) grouped the purchases based on
profit impact and supply risk as routine, bottleneck, leverage and strategic purchases.
The characteristics of routine items’ purhasing are more number of suppliers
available, very short term supplier relationships, supplier monitoring, simplification
and automation of purchasing procedure and delegation of decision making power to
lower levels of management. The characteristics of bottleneck items’ purhasing are a
monopolistic supplier market, longterm supplier relationship, security of inventories,
internally developed alternatives, contingency planning, and delegation of decision
making power to higher levels of management. The characteristics of leverage items’
purhasing are more numbers of suppliers available, a short term supplier relationship,
exploitation of full purchasing power, and delegation of decision making power to
medium levels of management. The characteristics of strategic items’ purhasing are
few suppliers, a medium/ long term supplier relationship, and detailed evaluation of

suppliers, supplier development efforts, and delegation of decision making power to
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top levels of management. Nature of the purchase affects to decisions assosicated
with purhasing such as the size of supply base, the extent of resources to commit

supplier development, and other long-term involvement with suppliers.
Summarizing Chapter One

As it mentions above, supply chain management is a global management philosophy
(Meixell ve Gargeya, 2005). The business world has been restructured by
globalization and brought the view of a global supply chain. Therefore, the world is
seen as a single market by companies which take a place in this global environment
and they get their raw materials anywhere in the world and make their production to
final consumers from different locations. In other words, companies take place in a
living system which refers to the supply chain. The purpose of supply chain
management is to meet consumer demand at the right place, time and at an effective
cost in order to gain a significant competitive advantage. However, it is hard to
develop effective business relationships with suppliers, especially when suppliers are
located across various parts of the globe. Making improvements in supplier selection
and relationship management provides some advantages such as better products,
reduced costs, stronger supplier collaboration and more effective business processes.
The supplier base can be managed with supplier base management. This can created
a systematic and strategic approach to plan, develop and manage the supplier base.
Supply base management is essential in order to improve the liquidity of the global
supply chain, preserve a record, identify new suppliers, and evaluate existing
suppliers. Thus, risks can be reduced with this approach. As a result of that,
companies should understand the relationships between the supply chain strategy
elements and supply-side risk sources, supply-side risk sources and supply base
management practices in order to be successful. Hence, companies can mitigate the
risks, increase profitability, reduce costs, and create a high level of customer
satisfaction by leaving their competitors behind them in the global market. In the

next chapter supply-side risk management will be examined.
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SECOND CHAPTER SUPPLY-SIDE RISK MANAGEMENT IN THE
GLOBAL SUPPLY CHAIN

2.1. Risks in Global Supply Chain

Rao and Goldsby (2009) stress that there are many debated identifications of the
origin of the word “risk” in supply chain management literature. Some researchers
mentioned its origin comes from the Italian word risicare that means to dare. Some
others suggest it comes from the Arabic word risq that means gift from God.
According to mathematicians such as Pascal and Fermat, the word risk has reference
to approaches of psychology and human behavior to understand risk and reply to
risk. A risk in any supply chain is a vital truth. Risk is a term related with unexpected
events (Dittmann, 2014), and a chance of danger, damage, loss, injury or any other
undesired consequences (Harland, Brenchley, and Walker, 2003). Risk can be
defined as the possibility of loss, greater the probability of loss and adverse effects
and negative consequences in a business event or activity. Within the supply chain
management area the meaning of risk is defined as a disadvantage that in an accurate
manner shows the image of business reality (Rao and Goldsby, 2009). There are two
components of risks which are potential losses and probability of those losses (Manuj

and Mentzer, 2008a).

According to Norrman and Jansson (2004) that business trends have come about due

to risks in supply chains.

o “Increased use of outsourcing of manufacturing and R&D to suppliers;

e Globalization of supply chains,

e Reduction of supplier base,

e More intertwined and integrated processes between companies,

o Reduced buffers, e.g. inventory and lead time;

o Increased demand for on-time deliveries in shorter time windows, and
shorter lead times;

o Shorter product life cycles and compressed time-to-market;

o Fast and heavy ramp-up of demand early in product life cycles;, and
capacity limitation of key components.”

Jiittner, Peck; and Christopher; (2003) noted environmental, organizational and

network risks. Environmental risks are fires, explosions, terrorist attacks or natural
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disasters (earthquakes, tsunamis and other extreme weather events). Organizational
risks are worker strikes, production uncertainties (quality and machine breakdown)
and uncertainty related to computing technologies. A network risk arises from the
interaction between the companies in the supply chain. Uncertainty in the supply
network may occur because of ownership, chaos and inertia. Chaos is the insecurity
in the supply chain because of misinformation. Inertia is the risk which is associated
with lack of response and consists of environmental factors and market conditions.
The lack of ownership is the limit which is caused by uncertainty among companies
in the supply chain. Tang (2006) mentioned that risks can occur from an outcome of
uncertainties or an outcome of man-made events. Chopra and Sodhi (2004) focused
on disruptions, delays, systems, forecast, intellectual property, procurement,
receivables, inventory and capacity. In addition, global supply chains have carried
different risks affecting performance, volatility, economic and political riskiness, and
alterations in the regulatory circumstances with buying and selling rates (Meixell and
Gargeya, 2005). At the same time, natural disasters have negative impacts on the
supply chain from production facilities to transportation especially in today’s global
environment and the operations of supply chains continuously integrated in a global
base. Natural hazards such as tsunamis, earthquakes, hurricanes (Kleindorfer and
Saad, 2005; Wagner and Bode, 2006), economic disruptions (Kleindorfer and Saad,
2005; Wagner and Bode, 2006) can be listed in catastrophic risk sources.
Transportation operations and the distribution network are also particular issues
towards end-customer. Logistics side risks cover potential disturbances to the flow of
goods, information and money (Ellegaard, 2008). Logistic side risks are inadequate
operational/ financial strength of the carrier, storage issues, poor design of
transportation network, wrong choice of transportation mode, improper packaging
and marking details, damages due to accident /improper stacking, or delays in
delivery time (Murugesan, Natarajan, and Lakshminarayanan, 2013). Ritchie and
Marshall (1993) stated risk sources which are environmental, industrial,
organizational, problem-specific and decision-maker related factors (Rao and
Goldsby, 2009). Another classification of risk sources are disruptions, delays,
system, forecast, intellectual property, procurement, receivables, inventory, capacity

(Chopra and Sodhi, 2004).
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The typology selected in this study is based upon Manuj and Menzter (2008b). Risk
sources can be grouped into qualitative and quantitative risks in order to better
understand supply chains as supply, operational, demand, security, macro, policy,
competitive and resource risks. However, supply, operational, demand and security
risks are directly associated with supply chain risks which disrupt the operations of
matching demand and supply. The other risks of macro, policy, competitive and
resource show themselves in the form of combination to supply, demand, operational
and security risks. Therefore, this study focuses on supply, demand, operational and

security risks and gives the other risks as a one heading.

2.1.1. Supply Risks

Supply risk is the possible deflection in an inbound supply. Any difficulty of time,
quality, and quantity can result in unaccomplished orders (Chen, Sohal, and Prajogo,
2013). Zsidisin and Wagner (2010) classified the supply-side risk in three categories:
supplier, supply market and extended supply chain. Wagner and Bode (2006)
mentioned detailed work on supply-side risks sources. Supplier related risks can be
sorted as ineffective management in the supplier firm, labor/management problems at
suppliers, problems in electronically sharing information (e.g., through EDI, ERP)
with suppliers (Zsidisin and Wagner, 2010), or inflexibility of supplier (Chopra and
Sodhi, 2004).

Information risks are delay or unavailability of the information and communication
infrastructure (Guo et al., 2006; Murugesan et al., 2013), either within or outside the
company, breakdown of external/internal IT infrastructure (Chopra and Sodhi, 2004;
Blackhurst et al., 2008; Murugesan et al., 2013), inadequate security of information
system (Blackhurst et al., 2008; Murugesan et al., 2013), wrong choice of
communication / information sharing medium (Murugesan et al., 2013), and
information delay (Cucchiella and Gastaldi, 2006). Information flow between the
parts of the supply chain provides effective coordination and smooths functioning.
Asymmetry of the information is a primary area of the systems. As a facilitator,
information flow maintains synchronization and coordination between parts of the
supply chain and causes better decision-making and decreases uncertainty due to lack
of information. What information is shared, when and how it is shared, and with
whom, has a great importance on the supply chain performance (Murugesan et al.,

2013). Otherwise, the use of data and required parameters will be impossible to
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follow on the system. From this point, a decision support system should be regarded
and closely integrated with the IT infrastructure. For example, according to Spekman
and Davis (2004) Cisco Systems Inc. is exposed to $ 2.5 billion in the inventory in

2001 beccause of a lack of communication between its supply chain partners.

On the other hand, quality problems are important supply side risks sources (Zsidisin
and Wagner, 2010; Manuj and Mentzer, 2008b). The supplier’s capability for
ensuring supply is crucial for the buyer companies that have fear about quality
problems of the supplied units. For instance, Robert Bosch, the German company, is
faced with major loss that is caused by quality problems of their pumps. Lead-time
variability makes the process unforeseen, so forecast errors increase. Buyer
companies rely on its supplier to preserve a proficient production processes. Any
problem that occurs in delivery of the required material, components or products will
have destructive effects on the performance of the supply chain to serve its customers

(Chen, Sohal, and Prajogo, 2013).

The supplier’s financial situation and sudden default of the supplier are also a critical
issue. Financial instability, default, insolvency or bankruptcy of suppliers can cause
serious trouble for the firms and its consequences have given rise to severe supply
chain disruption. Supplier business risks are affecting the continuity of the supplier,
which results in the confusion of the temporary or permanent processes and
annulment of the relationship between of the buyer-supplier. Purchasing, activities
and relationship of the supplier are exposed to many risks associated with their
suppliers and supply network (Zsidisin and Wagner, 2010). Sheffi and Rice (2005)
stressed on an example that is about the automobile manufacturer Land Rover. The
firm faced a serious problem after its only supplier which produced chassis frames,
UPF-Thomson, folded in 2001. Dependence on a single supplier is a danger due to
limited space for maneuvering. Integrating to the direct competitor of the customer’s
firm as a vertical is another type of disruption by virtue of termination of the buyer-
supplier relationship. Production and operations management of the supplier has a
critical importance on capacity constraints or logistics performance. Insufficient
production capacity, being without quality control systems, or blockages in the
production are the factors that affect the performance of suppliers. These factors
intervene in lead time, quantity and quality. According to AMR Research (2007)

supplier failure is the No.1 risk factor. Quality of the purchased products and services
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can carry significant risk with effects through the chain. This is called the bullwhip
effect (Wagner and Bode, 2006). The other important topic is the technological
adaptability of the supplier (Zsidisin and Ellram, 2001), and non-availability of
technical know-how. These are things such as method of production, required special
testing  facilities, tooling packing etc. (Murugesan, Natarajan, and
Lakshminarayanan, 2013) in order to adapt to changes in the customer’s costs and
competitiveness. Technology incompatibility comprises of skills, quality and

intellectual property (Zeng, Berger, and Gerstenfeld, 2005).

Supply market problems and issues are generally related with the single supplier and
supplier-buyer relationship. Supply market related risks can be sorted as lack of
alternative suppliers (Wagner and Bode, 2006; Sodhi and Lee, 2007; Murugesan,
Natarajan, and Lakshminarayanan, 2013), inability to influence suppliers, and
inability of suppliers to meet increases in required volumes (Zsidisin and Wagner,

2010).

In the global environment, product and services are obtained from different locations.
Therefore, supply-side risk sources from the extended supply chain have become
important when sourcing from suppliers that their location far away from the buyer
firm (Zsidisin and Wagner, 2010). Extended supply chain risks are transportation
disruptions with inbound supply channels, variability in transportation times with
inbound supply channels, political instability / war affecting suppliers’ operations,
natural disasters or “acts of God” affecting suppliers’operations, and long physical

distances between the supplier and buyer (Zsidisin and Wagner, 2010).

2.1.2. Operational Risks

Operational risk is a likelihood of an occurrence related with the main firm that may
affect the firm’s interior capability to produce goods and services, quality and
timeliness of production and the profitability of the company (Manuj and Mentzer,
2008b). Operation risk is the probability of a decline in manufacturing the required
quality and quantity in the right amount of time.

Operational risk sources can be sorted into disruptions in operation, insufficient
production and process capacity, high levels of process variations, changes in
technology, and exposure to changes in operations. (Manuj and Menzter, 2008a).

These risks may lead to loss of core competency, improper handling/ maintenance of
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strategic warehouses/inventory, or organization issues (Murugesan, Natarajan, and
Lakshminarayanan, 2013).

All manufacturing systems have different types of variations in their process. Two of
them, which are process and flow variability, affect the productivity and efficacy of
the production system by the product quality, efficiency of process, and throughput
time (Chen, Sohal, and Prajogo, 2013). Process variability occurs with machine
breakdown, structures or inaccessibility of the operator. Flow variability is caused by
the method of which the business is contained to the system and the motion among

stations (Chen, Sohal, and Prajogo, 2013).
2.1.3. Demand Risks

Demand uncertainty is the underlying risk in a supply chain. Customer expectations
have changed in the global environment and competition between firms has
increased. Also, supply chains have become more complex and product variety has
increased with shorter product life cycles (Sheffi and Rice, 2005). Jiittner (2005)
mentioned disruptions that emerge from downstream operations of a supply chain are
called demand side risks. Furthermore, unanticipated or very volatile customer
demands (Manuj and Mentzer, 2008b; Murugesan et al., 2013; Lee et al., 1997;
Spekman and Davis, 2004) and change in customer preference (Murugesan, Natarajan,

and Lakshminarayanan, 2013) are also demand side risks.

Demand risk is the probability of decline between forecasted demand and
materialized demand. Manufacturers have difficulties to forecasting large variations
in orders which results in high demand risks (Chen, Sohal, and Prajogo, 2013).
Sources of demand risks are new product introductions, changes in demand (fashion
season, new product introductions by competitors), and chaos in the system (or the
bullwhip effect on demand as the deviation increases) (Manuj and Menzter, 2008a).
At the same time, delays in delivery (Chopra and Sodhi, 2004), receivables risks
(Chopra and Sodhi, 2004; Murugesan, Natarajan, and Lakshminarayanan, 2013), and
reputation risk (Sodhi and Lee, 2007; Murugesan, Natarajan, and Lakshminarayanan,
2013) can be sorted as demand risks. Volume changes, insertion or expediting can be
consequences of shorter product life cycles or new products being introduced into the
market. Demand fluctuations can be caused by customers’ activities like sales
promotions and order matching. In some situations although demand of the market is

consistent and the demand sample is smooth, the bullwhip effect will intensify the
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demand motion and raise order variability (Chen, Sohal, and Prajogo, 2013). The
bullwhip effect is identified by an enlargement of demand volatility through the
upstream direction in the chain. In this context it concerns forecast quality
disruptions that occurred demand side and firms being affected by costly shortages
and inefficient capacity usage. Delayed or incorrect information, promotions,
arranging orders, price alteration and conversing or deficiency gaming can be
explained by the bullwhip effect (Lee, Padmanabhan, and Whang, 1997).
Overreactions, unnecessary interventions, second guessing, and mistrust are also

factors that identify the bullwhip effect (Christopher and Lee, 2004).

The basic principle of a supply chain is to equal supply and demand. Nevertheless,
achieving this goal is difficult because of unexpected changes. The inconsistency
among materialized orders and forecasts damages the supply chain efficiency and
effectiveness. Forecast errors (Manuj and Mentzer, 2008b; Murugesan, Natarajan,
and Lakshminarayanan, 2013) can result in an overage in inventory, obsolescence,
and unproductive capacity usage when the forecast is more than the materialized
demand. On the other hand, it can result in shortages when the forecast is less than
the materialized demand. As a result, consequences of these circumstances have

caused the ineffectiveness of the supply chain (Chen, Sohal, and Prajogo, 2013).

2.1.4. Security Risks

Security risks can be listed as information systems security, infrastructure security,
terrorism, vandalism, crime and sabotage (Manuj and Mentzer, 2008b). Socio-
technical is an unfortunate incident that happens unexpectedly resulting in damage or
injury such as machine breakdown, equipment failure or electricity and water
problems, failures and malfunctions of IT. Vandalism, sabotage, labor strikes, and

industrial accidents are also included as human-centered issues (Chopra and Sodhi,

2004).

2.1.5. Other Risks

Macro risks

Economic shifts in wage rates, interest rates, exchange rates, and prices are
macroeconomic risks (Manuj and Mentzer, 2008b). Price fluctuations take place in
different forms such as general price changes and movements in the relative prices

(Rao and Goldsby, 2009). Currency exchange rates have an affect on the goods’
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price, timing and volume of purchases which affect the supply chain performance
(Meixell and Gargeya, 2005). According to Kogut (1985) global supply chains can
be advantageous when they are designed to keep operational flexibility. This
flexibility would let it trade on cost benefits and advantage of differing prices for the
same asset. In like manner, Gurmani and Tang (1999) build up a model which trades
on currency exchange rates in global supply chains. It also been realized that some
relationship which had begun on the commitment of cost savings are not alive in the
global supply chain. An example is that many firms have outsourced low-end jobs to
low wage countries. But the overall wage rates are not as low as they are mentioned.
That’s a purposeful example to companies so they might rethink their outsourcing
decisions. In sum, the firms need to realize the macroeconomic uncertainties within

their risk assessment (Rao and Goldsby, 2009).
Policy Risks

Economic, political, and social growth makes the supply chain more complex and
longer with interactions among the network and environment of supply chains.
Networks can be exposed directly or indirectly by restrictions of business,
administration, legislation, institutional, and regulatory issues (Murugesan,
Natarajan, and Lakshminarayanan, 2013). Supply chain-relevant laws and policies
such as trade and transportation laws legally enforceable for these type of risks

(Wagner and Bode, 2006).

Policy risks can be listed as policy uncertainty (Murugesan, Natarajan, and
Lakshminarayanan, 2013; Manuj and Mentzer, 2008b; Rao and Goldsby, 2009),
macroeconomic uncertainty (Murugesan, Natarajan, and Lakshminarayanan, 2013;
Rao and Goldsby, 2009; Cheng and Kam, 2008), uncertainty due to government
laws/regulation (Murugesan, Natarajan, and Lakshminarayanan, 2013; Cheng and
Kam, 2008), social uncertainty (Tang and Tomlin, 2008; Murugesan, Natarajan, and
Lakshminarayanan, 2013) and safety regulations by government agencies (Oke and
Gopalakrishnan, 2009; Bovet and Sheffi, 1998). These are important factors of
uncertainty in the global base due to the setting up and operation of global supply

chains.
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Competitive Risks

Competitive risks have to do with the lack of history about competitor activities,
moves and foreign markets (Manuj and Mentzer, 2008b). These risks are the
uncertainties related with competition between existing and potential firms.
Innovations in the product market have had the effect of staying competitive in the

extended supply chain by product or production process (Rao and Goldsby, 2009).

Companies do not look to integrate vertically due to being under conditions of
competitive and input unpredictability. The most important understanding is
instinctive; companies are concerned with hardly staying afloat under conditions of
uncertainty. Even if companies have the necessary resources, they do not integrate
due to competitive pressure. Besides, merger and acquisition activity would have
been obtained in the level of speculation in relation to the focal firm. Nevertheless,
some authors have mentioned that achieving supply chain efficiencies does required
close working relationships among manufacturers and suppliers. In sum, the
development of a supply chain risk management plan needs to consider overall

industry uncertainty (Rao and Goldsby, 2009).

Resource Risks

Resources risks are related with unanticipated resource requirements (Manuj and
Menzter, 2008a). Nembhard et.al. (2005) to maintain a supply chain model.
According to this model manufacturing companies can have the flexibility to choose
from different suppliers, facility locations, and market regions. They forecast the
value of flexibility and determine the optimum strategy to manage the flexibility
under currency exchange rates by using a real options approach. It means that when
the time delay among the decision and option application is not contemplated,
operational flexibility value can be notably overrated. More flexible companies have
more strategic risk management options existing. Thus, companies allocate resources

quickly and readily in response to change (Manuj and Menzter, 2008a).
2.2. Supply Chain Risk Management from Global Perspective

“The point is simple: risk is broader than ever before. A risk and uncertainty lens is
the newest and perhaps one of the most important capabilities and contributions that

can be made to a firm’s competitiveness and viability” (Bary, 2004, 697).
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Supply chain risk management is defined as follows by Norman and Jansson (2004):
collaborating with partners and applying risk management tools in order to handle
risks and uncertainties. A single company can deal with its risks in all operations but
the definition which is mentioned is needed to analyze the relationship of buyer-
seller. A company which wants to reduce the impact of unpredictable events should
manage its risk management process (Dittmann, 2014) for business performance
improvement (Ritchie and Brindley, 2007) and also efficiency, which cannot be
achieved with high levels of risk (Christopher and Lee, 2004; Christopher and Peck,
2004). Manuj and Mentzer (2008a) defined global supply chain risk management as

follows:

- Identification, evaluation of risks and conclusion of losses,
- Implementation of suitable strategies with a coordinated approach between
parts of supply chain (aiming to decrease losses or losses etc.)

- Matching of actual cost savings and profitability.
The International Organization for Standardization (ISO) has lately made accessible
a new set of standards. That supply chain management standard is called the ISO
28000-2007. The purpose of this certification program is a project to evaluate and
control organizational activities that have an influence on the security of the supply
chain. This type of certification is anticipated to be very popular by common
popularity due to companies want to see their supply chains undergo larger risks in
the future. Academics and companies have thought that risk management is the
essential part of holistic supply chain management principles. Challenging
environments, supply and demand uncertainties, globalization, shorter product life
cycles and technology are required when speaking about managing risks (Rao and
Goldsby, 2009). To give an example from the world of giants: American Airlines
recalled products such as drugs, meat and animal feed against deterioration due to the
risk of delays in the air. US toy giant Mattel recalled 20 million toys because it
contained excessive lead. Japan's giant Toyota recalled 7.4 million vehicles due to
failure in the power window control issues from all over the world. Boeing has been
dissapointed their customers by saying they would be 15 months late due to the
production schedule. In these examples even the largest firms can find it difficult to

control things such as production, sales and distribution (Moses, 2012).
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According to experimental research supply chains are mainly vulnerable. This is
because of a lack of using risk management tools which are mentioned in the
literature (Ceryno, Scavarda, and Klingebiel, 2015). Growing uncertainties and short
product life cycles have been an effect of the globalized market. Due to this issues
risk management has become unavoidable and is an integral part of a holistic supply
chain framework (Christopher and Lee, 2004; Jiittner, 2005). However, well-
managed supply chain management is a dynamically integrated model with
components such as suppliers, manufacturers, retailers, distributors in order to
monitor and control internal and external uncertainty. The system should be created
taking into consideration risk size, scope and sources with the dispersion and results
of them (Salkin, 2014).

Tummala and Schoenherr (2011) developed a framework to manage the risks in the
supply chain. The stages for managing risks are identification, measurement and
assessment, evaluation and mitigation strategies in conjunction with contingency
plans, control and monitoring. Supply chain operations and risk management
processes are ongoing processes together and complement each other. PWC and MIT
Forum (2013) stress on “Classification Capability Maturity Model” to show the
processes among supply chain management and risk management in Table (2.1).
Level 1: Supply chain has a low integration level as a functional one. Overall activity
is characterized by high copy. There are unconnected processes between internal and
external activities and no coordinated work between the supply chain partners with
suppliers. There is no balance between “inventory and capacity levels” and “poor
customer service and highest total costs”. There is no risk management structure. The
supply chain has a weak assessment of the risk sources. Risks are managed
temporarily. There is no preliminary work for managing risk and response
mechanism or positioning (PWC and MIT Forum, 2013).

Level 2: Supply chains have been organized in a cross-functional way. Internal
processes are integrated. There is information sharing. They are structured in a way
that visibility functions. Resources are managed jointly between high levels of
compliance and performance goals. Integrated strategic planning for a single
company takes place in the tactical and operational levels. There are documents
related to risk management and they are integrated into internal processes. Basic and
simple vulnerability threats are analyzed. Scenarios are prepared in order to create a

buffer for inventory, capacity and delay problems. Postponement and postponement
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differentiation strategies are improved in order to respond to changing demand.
There is minimal visibility (PWC and MIT Forum, 2013).

Level 3: They focus on the external supply chain collaboration and proactive risk
responses. This is a general characteristic of the supply chain that has extended the
cooperative business. Information sharing is comprehensive and has high visibility.
Product design or key operations such as supply chain inventory management are
integrated between partners. External data entry is included in the internal planning
activities. Interfaces are standardized to reduce complexity of the product and
process. The company set up information sharing and visibility sensors and
establishes mechanisms to respond proactively to anticipate changes outside the
company. Formal risk management methodologies are quantitative and perform
sensitivity analysis. Flexibility and business continuity plans are created (PWC and
MIT Forum, 2013).

Level 4: There is dynamic adaptation. Flexible response is given to risk and there is
adaptability to complex environments. Companies are required to stand at exactly the
same point about key values with their supply chain partners through their collective
goals and programs. These integration marks are obtained by developing the value
chain that is identified and investigating to find a higher point value chain. Risk

sensors and estimators are used to forecast risks (PWC and MIT Forum, 2013).
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Table 2.1.Classification capability maturity model (PWC and MIT Forum, 2013).

Supply Chain Management

Risk Management

Functional

Limited coordination among internal

functions
Locally owned and managed resources

Performance is evaluated as a separate
measure from functional key performance

indicators (KPT)

Temporary

Provisional risk management processes

The lack of visibility changes in areas

other than the functional area

The lack of reinforcement planning

against potential disruptions

A structure can only limited changes to

The lack of integrated planning the framework of standard functional | Low
input parameters level

Integrated Bumper planning

Information sharing and joint planning | Which is based on the reinforcement of

activities between the internal functions cross-functional planning, positioning

. . lanni

Jointly managed substantial resources and planning

performance targets Basic risk management processes
The lack of visibility changes and samples
outside of the company

Collaborator Proactive

Supply chain visibility for important | Using sensors and predictive roll response

activities among the partners, information | mechanisms to proactively position

sharing and integration . o

& & Business continuity plans
Merger in internal and external processes Joint monitoring flexibility
Supply chain rationalizati o
UPPLy chain rationatization Quantitative risk management
Dynamic Flexibility High
Compliance with key dimensions of | Investment to flexibility (processes, | Level

customer value throughout the enterprise

Pairing the supply chain segmentation for

multiple customer value proposition

Defining the value chain pattern occurs in

complex, dynamic environments

Abilities to adapt changes

products, facilities, capacity)

Remote pressure management to weak

partner in the value chain

Risk segmentation strategy
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2.3. Managing Supply Side Risks in Supply Chains

Risk management is a decision-making process which includes identifying of the
risks, assessment and mitigation in order to understand and try to reduce their impact.
Focusing on probability and direct effects are important. The steps and names of the
risk management process can be different depending on the literature. Preventing the
consequences of an accident or risk issues and risk management processes are
parallel. Furthermore, business continuity management also has same purpose as the
management processes, techniques, strategies. These are tools in order to control,

continue and recover from unexpected situations (Norman and Jansson, 2004).

Jiittner et.al. (2003) claims there are four important management stages. These are to
assess the risk sources, define the supply chain adverse consequences, identify the
risk drivers, and mitigate risk in the supply chain. Understanding and identifying
risks, minimizing their influence, making decisions and evaluation of consequences
are needed to focus on the risk management process by considering probability and
direct impact. Mitigation strategies require being prepared in a necessary situation
for business continuity and cost reduction purposes (Norrman and Jansson, 2004;
Tang, 2006). This normally refers to business continuity management (BCM). BCM
refers to management disciplines, processes and techniques to plan stages and steps
when an accident happens and a firm must continue its important operations.

(Norrman and Jansson, 2004).

Supply chain strategy debates have been taking place in the lean and agile
philosophies. Lean thinking focuses on the reduction and elimination of waste. A
lean concept is proposed to be used where demand is stable and presumable, and
where variety is low. The agility concept is proposed to be used where demand is
volatile and variety is high. It is a concept used to match supply and demand in
unpredictable markets. In addition, agility refers to being demand-driven instead of
forecast-driven. In sum, these two approaches can complement each other

(Christopher, Peck, and Towill, 2006).

According to Zeng, Berger, and Gerstenfeld (2005) the supply chain risk
management process occurs in four stages for managing the supply risks (Figure
2.1.). These are risk identification, risk assessment, risk prioritization and risk
management. Risk management includes supplier choice, diversification, stockpiling,

pooling resources, legal action, maintenance agreements and residual risks.
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Figure 2.1. Supply Risk Management Process (Zeng, Berger, and Gerstenfeld, 2005).

Supplier Choise

Diversificaiton

Stockpilling

Polling

Risk Risk Risk Risk

Identification Assessment Prioritization Management Resources

Legal Action

Maintanence

Aggrements

Residual Risks

To deal with supplier risks each step in the process is required to be analyzed by
quantitative and qualitative techniques (Zeng, Berger, and Gerstenfeld, 2005).
Without risk assessment processes such as contingency planning, insurance, and
paranoia which have a very thin difference between them, companies can face the
highest risk issues by uncertainy. For effective management of risks it is required to

identify, monetize, and measure the possibility of occurrence (Bary, 2004).

2.3.1. Risk Identification

Risk identification is an important step in risk management. Effects of those risks can
be seen after identification. Companies should analyze both direct and indirect risk in
order to evaluate their situation and find their consequences between every link in the
supply chain. Thus, a risk analysis can be done to define the uncertainties. Risks
should firstly be identified to manage them. These risks are environmental,
associated with supplier, manufacturers and customers (Biiyiikézkan, 2008). Many
organizations have faced threats or had risk management processes initiated without
realizing that they are exposed to disruption. As a result, they face serious threats due

to taking wrong action or not take any action against something that is seen as a
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minor threat (Supply Chain Risk Leadership Council, 2011). To start the process of
risk management requires selecting the supply chain to be analyzed. There are two
dimensions to be considered. These are its strategic importance and sensitivity of the
supply chain. It is a priority to examine when many uncertainties or interruptions
have been experienced in the past, or it provides a high profit in the supply chain. .
Having small uncertainty but being a critical part of the supply chain for the
company also makes it useful priority for investigation. For example, political
instability or the financial condition of the suppliers has a critical role in the country
where the supplier may require an examination of the supply chain. The evaluation
criterias are cost / price, quantity, supply time, one or the monopoly of being the
supplier, including information on topics such as critical customers (Kirilmaz, 2014).
The priority of supply chain risk management is to understand supply chain risks.
Thus, tools are required to help in maintaining a regular system of predictability.
Blackhurst et.al. (2005) focuses on the dynamic risk index at every node in the
supply chain. For example, transportation event management systems which are
effective in identifying potential problems by calculating predicted lead times for
various global channels are preferred by some companies. Even though these
systems show the failure mode, they cannot forecast the priorities of problems.
People should follow by monitoring the main spot. However, there is a great amount
of information in today’s world and people are restricted in their capabilities. Thus,
an automated system which allows some criteria to control when people should
intervene is required (Blachurst et.al., 2005). There are many ways to identify and
analyze risks (Norman and Jansson 2004). Identification techniques include scenario
analysis, process mapping and-cost-benefit analysis (Zeng, Berger, and Gerstenfeld,
2005), obtaining of historical data, brainstorming sessions, cause-and-effect analysis,
probability-impact matrix, pareto analysis, group meetings, interviews, Delphi
method, the creation and control of supply chain map, and determining the critical
path (Zeng, Berger, and Gerstenfeld, 2005). (Kirilmaz, 2014). Another method for
identifying risks is called fault tree analyses (FTA) and event tree analysis (ETA).
FTA is graphical diagram and explores the potential situation that led to critical
events. ETA is focused on several occasions and used after an event occurs (Norman
and Jansson, 2004). Yazar (2009) also noted Occupational Health and Safety Risk
Analysis, Environmental Impact Analysis, Information Security Risk and

Vulnerability Analysis, Corporate Risk and Opportunity Management, Project and
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Process (FMEA) Risk Analysis, SOA Financial Reporting Controls (risk-based),
Internal Control System (risk-based).

2.3.2. Risk Assessment

The second stage of the risk management is to assess risks. This is an important stage
for selecting appropriate management activity. Risk map / matrix are a method to
compare events by their probabilities and consequences. The supply risk assessment
process is summarized by Zsidisin and Ellram (1999). This process occurs from a

ten-step risk assessment.

1. Identify material or services

2. Appoint the manager to own process

3. Initiate risk assesment score card

4. Review criteria for each risk factor (8 risk factors: design, cost, legal,
availability, manufacturability, quality, supply base, and environmental,
health and safety impact

5. Collect data for each risk factor

6. Assigned risk scores

7. Conduct impact analysis

8. Document analysis and actions

9. Monitoring

10. Determine cease assessment
These risk assessments are in relation to material —related risks which could

influence well-timed and cost effective delivery (Norman and Jansson, 2004).

Companies can use the likelihood ratio before and after the results against the risks.
Thus creating the risk tolerance may find acceptable risk levels. If it is found to be
higher than the probability of risks and results, it is needed to take more action in
order to reduce their business risks. These commodities over time may vary by
product or service. Different risk tolerance levels may be set for different levels of
the business. Often risks are better understood and comparable using financial assets
even if they are due to be considered with other values, such as reputation. For
example, the leader of a company raising the stock price may be affected by potential

risks results (SCRLC, 2011).
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2.3.3. Risk Prioritization

Prioritizing risks is the key success factor for supply chain risk management. There
are various risks in the supply chain. When the need is to manage the supply chain in
an effective way, these risks need to be prioritizing after their identification in order
to determine where action is required to be taken (Murugesan et.al., 2013). Risk
prioritization techniques are the probability of occurrence and severity of impact
(Zeng, Berger, and Gerstenfeld, 2005). A two-by-two matrix can be used for these
dimensions and each quandrand considered in order to decide which direction to take
the company. Regularly monitoring risks helps to lower the severity and likelihood
of occurance. Dispending operational changes and controls are diminishes the
frequency of occurance for risks with high likelihood but low severity. Great
attention should be paid to risks which are high severity of impact and contingency
plans should be made for business (Zeng, Berger, and Gerstenfeld, 2005). Realizing
the priorities helps companies give attention and establish appropriate risk mitigation
strategies. Thus, every risk can be evaluated with regard to their relative importance
and top management can plan and utilize their activities to mitigate the risk
(Murugesan et.al., 2013). After recognizing and making prioritizations, companies
can be prepared for recovery time and selecting appropriate strategies for different

types of risk sources (Zeng, Berger, and Gerstenfeld, 2005).

2.3.4. Risk Management
Risk management techniques are supplier choice, diversification, stockpiling, polling
resources, legal action, maintenance agreements and residual risks (Zeng, Berger,

and Gerstenfeld, 2005).

Supplier choice is to center suppliers’ business continuity planning and financial
condition, executive health and vulnerability, management stability, and
infrastructure integrity (Zeng, Berger, and Gerstenfeld, 2005). Diversification refers
to avoiding dependence on a single supplier and arranging for backup suppliers of
key products and services and selecting suppliers from different geographical areas
(Zeng, Berger, and Gerstenfeld, 2005). Stockpiling refers to keeping inventors- of
parts and equipment (Zeng, Berger, and Gerstenfeld, 2005). Pooling resources means
pooling resources with competitors so that if disaster strikes one, others will lend a
hand. The network helps companies get equipment at a moment's notice from a

supplier, minimizing the effect of any break in the supply chain (Zeng, Berger, and
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Gerstenfeld, 2005). Legal action is an agreement established between suppliers and
buyers to address continuity issues, which allows the buyers to switch to other
suppliers and the supplier to forewarn the buyer of any anticipated disruptions (Zeng,
Berger, and Gerstenfeld, 2005). Maintenance agreements are agreements to help
ensure that critical equipment is kept in good working order during the normal course
of operations (Zeng, Berger, and Gerstenfeld, 2005). Residual risks refer to
addressing and assessing the risk that result from the contingency plan itself (Zeng,

Berger, and Gerstenfeld, 2005).

2.4. Supply-Side Risk Management from the Perspective of Supply Base
Management

Risks which can be minor or major should be evaluated in order to ensure continuity
of supply. The Food and Drug Administration (FDA) has discussed a regulatory
change which is related with purchasing controls and making risk management
mandatory. FDA’a concern is based on failures that have caused public harm. For
example, a heparin issue resulted in about 80 deaths and a drug recall in 2007. The
Global Harmonization Task Force (GHTF) Study Group Three released a report
named “Guidance on the Control of Products and Services Obtained from Suppliers”
in 2009 (GHTF SG3 N17). Supply base management can be used to identify and
mitigate risk by focusing on specific tools such as supplier risk mapping, supplier
assessments for evaluation and selection, and supplier ratings for reevaluation of
suppliers. An extensive up-front supplier qualification process of manufacturers is
able to avoid, or at least minimize potential supply-base failures. Risk mapping
should be highlighted in areas in which loss of control and resulting product quality,
and line-down instances is likelihood because it is time-consuming and expensive to
evaluate every potential supplier. Risk mapping refers to developing a standard list of
risk elements and characteristics, along with appropriate mitigation strategies. Thus,
each of the risk elements can be identified and minimized. Once this form is
developed, it is beneficial to revise it annually to include or remove items. In
additition, the risk map may help the original equipment manufacturer (OEM)
choose a supplier that indicates the required goods in its catalog and fulfills a self-
audit of the major and important components or materials. A list of qualitificaiton
activities for each sourced material and component can be made by risk mapping. It

is important to document the extent of controls in order to lead technical, business,
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and quality concerns. These are all essential assessments in the selection and
qualification of new suppliers. Mostly, the assessment requires visiting the supplier’s
facility. Technical evaluation is important to choose a supplier. Risk assessment team
focuses on the supplier’s capability to meet specifications. There are several key
points to understand and follow in this process. For instance, the supplier’s processes
and process controls should be understood, equipment should be reviewed and
maintained, the facility should be toured in order to evaluate cleanliness, order, and
the condition of both the facility and equitment. In addition, the attitude and
knowledge of the workers should be assessed, how the supplier accepts and traces
product and keeps records should be understood, capacity of key equipment should
be verified contingency plans for loss of critical equipment should be discussed in
order to address the critical characteristics of the parts and materials to be purchased.
Suppliers should also understand why these crucial characteristics are truly crucial.
On the other hand, business evaluation is also important in order to bring what fits
with the supplier’s existing business. For example, learning about available capacity,
business reporting structure and workforce provide to business vitality. In addition,
suppliers’ employee number, their shifts and regular hours, and critical skills are also
issues that need to be known by the risk assessment team. Thus, baseline information
can be created for future evaluations. There is other important issue related to the
bank and business references. When financial information is not shared by supplier,
probably a meeting should be set up its financial management about the supplier’s
commitment. This is a really important point between parts when a failure happens.
Evaluating the supplier’s quality management system is also an essential topic. For
example, if the potential supplier has an ISO (13485 or 9001) certificate, it means a
third-party auditor has better access and spends more time auditing than the company
does. So the company should copy the certificate and verify it. If the supplier has no
ISO certificate, the company should be ensured about the quality management
processes of supplier. ISO certificates and supplier assessment processes are both
important and complete each other in order to mitigate both the technical risks,
business risks, and the quality management system risks (GHTF SG4 N28). In
addition, the suppliers’ quality plans, process flow diagrams, risk assessments and
control plans are important aspects to know. How a suppler controls its supply chain
is the other important aspect. When any problems occur, it is important to notify and

address it with the reaction plan and the corrective action which is taken (GHTF SG4
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N28). In summary, managing risk in the supply chain is not just in one situation. It is
an ongoing discipline. The reason is that supply base management can help to
identify and mitigate supply-side risk sources by focusing on supplier evaluation and

integration. It also provides objective evidence for confident supply-chain decisions.

Summarizing Chapter Two

Geographical dispersion, outsourcing and sourcing globally in the supply chain has
resulted in a focus on risks from disruptions of the supply chain. Although cheap
labor, raw materials and markets in emerging economies seem to have business
opportunities, companies can face some disadvantages such as risks of supply
continuity, longer and variable lead times, and delivery uncertainty (Yang and Yang,
2010). Risks in the global supply chain used to be defined as simple. That no longer
applies. Global economies have all been emboldened to the open overseas markets.
There are several examples that make clear the situation such as China and Russia
introducing new market drivers, and the development of economic communities
which are in Europe, South East Asia, Africa, and the USA (Yang and Yang, 2010).
A fault of any one component causes failures among all partners in the supply chain
from upstream to downstream. Efficiency and robustness of the supply chain have
great importance and a trade-off must be made among them. The consequences of
these dimensions ends in an additional consideration of product design, strategies of
production, distribution, and maintaining of partnership relations between buyer and
supplier (Yang and Yang, 2010). As previously mentioned, there are four major
elements in order to manage the life cycle of a supplier and a relationship by supplier
in a structured and systematic manner. Firstly, current major and important suppliers
are required to be managed. Most of the research about suppliers’ management has
practically focused on these suppliers from a static perspective. Secondly, minor
suppliers are needed to manage. These are important issues for evaluating suppliers,
supplier development, supplier improvement, supplier education, and supplier
integration. Suppliers are required to be ready to work with, willing to change their
practices and systems with the aim of improving and integrating themselves in the
buying companies’ systems. In addition, supply base management is important for
buying companies because of several key grounds. For example, a pool can be
created for replacing suppliers due to potential capacity expansion can be seen easily.

A source of competitive pressure can be composed readily in order to keep suppliers’
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prices competitive and to see new capabilities for replacing with the others. And
lastly risks can be reduced with the supply base management. Supply base
management is also important for the suppliers in order to create a commitment
between the parts of chains and a start of a long-term relationship. Thirdly, scouting
is a proactive approach that searches to detect and gather the best suppliers for the
firm. The purpose of scouting is to assign the potential trends, developments or
changes in order to take a place in the competitive environment. Fourth, transition
management focuses on moving suppliers in and out of the major system. The
purpose of transition is to reduce problems created by the transition. For example, the
buying company can face challenges about intellectual property or any critical
knowledge when a major supplier goes out of the system. Supply chains should be
designed to deliver a wide range of solutions such as cost, delivery and quality,
responsiveness, etc. (Melnyk et.al., 2010). The impact of globalization to competitive
pressure on manufacturers and service providers has increased over the last few
decades. A firm's supply chain is composed of various business partners through
many countries. In sum, managers should understand the specific requirements of
each relationship and the effective management of various relationships at one time

(Griffith and Myers, 2005).
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THIRD CHAPTER: AN EMPIRICAL STUDY ON MANUFACTURING
INDUSTRY IN IZMIR

As already mentioned in the introduction section, the methodology adopted in this
study is a triangulation effort that combines qualitative and quantitative research
methods in order to answer the research questions. The qualitative research process
includes a comparative case analysis study that aims to prioritize the supply-side risk
sources in manufacturing industry. The quantitative research process includes a
factor; regression and descriptive analysis that aim to explore the supply-side risk
sources that have been affected by supply chain strategy elements and the
relationship between supply-side risk sources and supply base management practices.
In addition, the macro view of supply chain risk management has been analyzed by
open-ended questions in the manufacturing industry. The overall research process,
which is a two-step or sequential triangulation (Creswell, 2003) is briefly represented

Figure 3.1.
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Figure 3.1. Conceptual Framework.
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3.1. Qualitative Stage of Research

Part of this research was carried out using the qualitative research model. Qualitative
research method is defined as using data collection methods such as interviews,
observation, document analysis, and perception (Yildirim ve Simsek, 2008).

The implementation of FMEA method can be separated into three parts. These are
qualitative, quantitative and corrective analyses. Qualitative analysis is to identify the
potential failure modes, causes and effects. Quantitative analysis is to calculate the
Risk Priority Number. Corrective analysis is to apply strategies in order to decrease
the risk level (Paciarotti, Mazzuto and D’Ettorre, 2014).

Data in the qualitative stage were collected through the FMEA form. This part of the
study examined potential failure modes, possible effects and causes for each item.
Supply chain, Trading, Purchasing, Quality, Production etc. departments of the firms
are targeted for this stage. At least five people (directors, managers, specialist etc.)
from each department in a single firm are targeted. Thus, by evaluating the multiple
perspectives of the different departments of the company, valuable data have been
targeted to collect. Primarily companies were called by telephone and informed
about the purpose of this study. A meeting was requested from the production,
purchasing and logistics etc. departments. After contacting a supervisor FMEA forms
were sent in order to be clear about the general framework. Interviews were
conducted face to face. However, because purchasing, production, supply chain, and
logistics departments were too busy, reluctant and had problems with finding time,
from the six firm’s just one manager was interviewed. Two departments from one,
three departments from another and four departments from the last company were
interviewed. Failure modes, potential causes and reasons for each item were focused
on for details. During the interview, interviewer was requested to go on each risk
group and evaluated failure modes, possible of causes and effects. In the first
interview an empty FMEA form was presented and had almost no information about
the points. This is because the interviewer saw the interview as a time consuming
event, did not know about the used methods and did not bother with this kind of
information in short time. Therefore, for each item and points extended literature
were scanned and written in terms of causes and effects to give an idea to the
interviewer. During the meeting the reason of this is explained to the interviewer and
is asked whether they want to add or change any point of the information. This way

the interviewers showed a more active participation. Then for each item they were
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asked about the probability of occurrence, detectability and severity. In this section, a
rating scale of 1 to 10 points (Paciarot, Mazzuto, and D'Ettorr, 2014) was used. After
the interview, probability of occurrence, detectability and severity are calculated and
risk priority numbers are given for each firm and they are arranged accordingly.
Then comparative sector analysis is made with respect to three main supply-side risk
sources (Wagner and Bode, 2006). The risks that belong to each main group are
compared on a sectoral basis. The qualitiative stage of the research can be seen in

Figure 3.2.

3.1.1. Failure Mode and Effects Analysis

FMEA is a systematic method. The first purpose of FMEA is to analyze and rank
failure modes that exist and state the potential of the risks related with different
products (or process). The second is to prioritize risks according to highest ranked
matters for regenerative action in order to provide quality and reliability of a product
or process (Paciarotti, Mazzuto and D’Ettorre, 2014). Risk Priority Number (RPN) is
formed by calculating possibility of occurrence, detectability and severity in order to
show the risk level priority (Franceschini and Galetto, 2001). FMEA is an analysis
and assessment method that can be applied to a product or process in order to avoid
errors. FMEA is applied to determine the types of possible errors and their impacts in
order to see the causes of problems and effects to customer in each product, part and
process. FMEA firstly aims to identify and solve the potential errors in a product or
process before its completion (Ahsen, 2008). After this, a short brief is useful to

define the basic concepts;

Failure: The inability to fulfill the function of a system.
Failure Effect: Shows the change in the system function caused by a fault.

Failure Cause: Influential factors which is important to emergence of the failure type.

A failure mode can have multiple reasons.

Detectability: Existence of the implementation that prevents the failure before

achieving customers.
Occurrence: Displays the occurrence of the failure.
Severity: The level of the potential failures which is reflected to customers.

Risk Priority Number (RPN): Detectability x Severity x Occurrence
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The first widespread usage of FMEA in risk management process was started as a
life insurance policy by British Government in the 17" century (Ahsen, 2008).
Application dates for FMEA goes back to 1949. US Army started to use it in the
aeronautic sector. “Failure Modes, Effects, and Critical Analysis procedures” was
documented in 1949 in order to determine the effects of the fault by a reliability
analysis technique. MIL-STD-1629 and numbered 9/49 dated Failure Modes, Effects
and Critical Analysis Procedure has been used as a reliable evaluation technique in
the US Army. The reason for using it solves and prevents any problems about
reliability and safety (Paciarotti, Mazzuto and D’Ettorre, 2014). Ford Motor
Company declared the standards of FMEA for publicity and implementation in 1977.
Other motor companies adopted it one after the other and furthermore separated into
Design and Process FMEA. Besides, suppliers were asked to design and process
FMEA for parts which they produce (Yang et al., 2006). Over the years, FMEA has
become a standard practice which ensures qualitative and quantitative information in
various sectors and countries (Paciarotti, Mazzuto and D’Ettorre, 2014). In 1988, the
International Standards Organization (ISO) has published standards for the
management system series of ISO 9000 standards. Series of ISO 9000 standards has
enabled institutions to focus on improving their quality management and meet to
needs of customer demand and expectations. ISO 9000 standard is similar QS 9000
which is applied in the automotive industry. Chrysler, Ford and General Motors have
made intensive works in the supplier quality management system of its suppliers

(Ahsen, 2008).

Success of FMEA is related with the determination in the causes and effects of each
failure, identification potential failures, revealing the risk prioritization and enabling
to monitor problems and corrective action (Franceschini and Galetto, 2001). The risk
assessments in these sectors are alike with the insurance sector which is based on
identifying and preventing possible failure and risks. Today, the risk management
approach is widely used to ensure the long-term success and protection of important
assets (Ahsen, 2008). The FMEA requires team work where the team is composed of
personnel from different departments (production, purchasing, logistics, etc.) and
includes a team leader. The first stage is to collect product-process data and its
arrangement. It should be based on the experts ‘opinion and/or on historical data. The

second stage is to identify the related potential failure modes, and specify
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detectability which is the ability to find and spot the failure itself. The third stage is
to determine the severity which shows possible fault functionality and/or production
losses conclusions after the reviewing of performance and customer satisfaction. The
final parameter is to evaluate occurrence of failure mode which is probability of
failure occurrence. These parameters are ranked on a predefined scale. 1 to 10 scales
for each parameter are the most common rating scale which can be seen Table 3.1,

3.2., and 3.3. (Paciarotti, Mazzuto and D’Ettorre, 2014).
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Figure 3.2. Qualitative Stage of Research.
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Table 3.1. Criteria ranking (Paciarotti, Mazzuto and D’Ettorre, 2014).

Occurrence ranking criteria

Occurrence Description Frequency Ranking
1

1in2 0
Very high Failure is almost inevitable lin3 9

lin8 8
High Repeated failure 1in 20 7

1 in 80 6
Moderate Occasional failure 1 in 400 5

1 in 2,000 4
Low Relatively few failures 1 in 15,000 3

1 in 150,000 2
Remote Failure is unlikely 1 in 1,500,000 1
Table 3.2. Criteria detectability (Paciarotti, Mazzuto and D’Ettorre, 2014).

Detectability ranking criteria
Detectability Description Ranking
Absolute uncertainty | Impossible to detect the failure 10
Very remote Very difficult to detect the failure 9
Remote Difficult to detect the failure 8
Very low Very low chance to detect failure 7
Low Low chance to detect failure 6
Moderate Moderate chance to detect failure 5
Moderately high Moderately high chance to detect failure 4
High Probably the current control will detect the failure 3
Very high High probably the current control will detect the failure 2
Almost certain Surely the current control will detect the failure 1
Table 3.3. Criteria severity (Paciarotti, Mazzuto and D’Ettorre, 2014).
Severity ranking criteria
Severity Description Ranking
Dangerously high | The failure effect is hazardous for customer/user safety 10
Extremely high The same as above only with warning 9
Very high The product is not operative 8
High High degradation of product and customer dissatisfaction 7
Partial malfunction of the product and customer
Moderate dissatisfaction 6
The product could be reworked and some customer

Low dissatisfaction 5
Very low The failure could be noticed by many customers 4
Minor The failure could be noticed by few customers 3
Very minor The failure is not apparent to the customer 2
None No effect 1
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3.1.2. Comparative Case Study

Selecting the method is an important topic for the research subject. Different
methods (survey, archival analysis, experiment, history and case study) can be used
in different research contexts. The methods of research should be selected in terms of
research questions. The research questions signify the appropriate research method.
When one uses basic “what” questions, this type of research may be exploratory and
can use any of the methods. When one uses mainly “how” and “why” questions, this
type of research may be explanatory and can be used for case studies, histories and
experiments (Yin, 2009). “How” and “why” questions are the convenient research

questions for case study research (Kaarbo and Beasley, 1999).

Case study as a research method is used in many studies. Some of them are political
science and government studies, social psychology and sociology, organizational and
administrative studies, city-area planning research and scientific research and thesis
in the social sciences (Yin, 2009). George and McKeown (1985) stressed on claims
which is examined within-case analysis. Yin (1994) defined a case study as
investigation of a fact within its real-life situation and specification if the limits and
status are not obvious (Kaarbo and Beasley, 1999). There is a confusing terminology
concerning “case studies”. In social science the word ‘case’ and different terms
related with the idea of case analysis are not well identified even if they are broadly
used. The term case can have different meanings such as “study,” analysis," or
"method," the meaning becomes more complex. Different definitions about terms of
case and case studies have made the meaning and intention of this technique hard to
understand and unclear (Kaarbo and Beasley, 1999). Orum et al. (1991) mentioned
about case study saying that it should be in depth by having many facets and using

qualitative research methods for a singular social fact.

The systematic comparison of two or more cases is the purpose of the comparative
case study. The comparison has to be focused and structured (Kaarbo and Beasley,
1999). Even though case study research is a qualitative approach, it includes
quantitative data, qualitative data, or both of them (Eisenhardt, 1989). There are three
important ideas of data collection that also maintains set up validity and reliability in
case study approach. First one is to use multiple sources of data. Second is to build a

case study database. Third and last one is; all data and notes are to be documented
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and organized in order to set up a chain of evidence and make the process clear (Yin,

2009).

3.1.3. Analysis of Comparative Case Studies

Number of the Multiple cases should be at least four and the most ten in order to
ensure better results about interactivity among conditions and singleness of
interactivity. Selection of the case is very important in multiple-case designs in
qualitative research (Stake, 2006). For this study, nine companies were selected from
the manufacturing sector. Even though five different department’s manager were
targeted to interview in order to collect multiple perspectives, one manager was
interviewed from all six companies, two managers were interviewed from one
company, three managers were interviewed from two companies, four managers
were interviewed from one company. Using failure mode and effect analysis
technique, supply side risk sources are focused on potential failure mode, effects and
causes by managers. Then, every risk items’ risk priority number is calculated. For
multiple perspectives, averages are calculated after giving every department’s results.
Risk items are grouped by their priority which is namely high, middle, and low.
“Labor management problems at suppliers” and “Transportation disruptions with
inbound supply channels” have high priority in six sectors. Natural disasters or “acts
of God” affecting supplier’s operations have also high priority in five sectors.
“Ineffective management in the supplier firm”, “Suppliers incorrectly interpreting
our requirements”, “Inability of suppliers to meet significant (<20%) increases in
required volumes”, “Variability in transportation times with inbound supply chains”
and “Political instability / war affecting suppliers’ operations” have middle priority
in four sectors. “Financial instability or financial failure of a supplier”, “Incoming
product quality problems”, “Problems in electronically sharing information (e.g.,
through EDI, ERP) with suppliers”, and “Lack of alternative suppliers” also have
middle priority in three sectors. Lastly, “Inability to influence suppliers” has low
priority in two sectors, and “Long physical distances between you and your suppliers
has low priority in just one sector. As a result of that, sectors are compared according
to their risk priority number and priority levels and which risk items are prioritized in

how many sectors. The figure 3.4. shows the comparison of sectors.
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Table 3.4. The comparison of sectors.

No Item Sectors RPN Total
sector no
Dried food 274
Automotive 245
. Paint 225
1 Labor/management problems at suppliers Leather 200 6
Textile 200
Aviation 104
Plastic 338
Dried food 280
) Transportation disruptions with inbound Paint 243
supply channels Textile 218 6
Automotive 200
Machine 100
Automotive 500
. « » . Dried food 158
3 Is\lllelljt;lria;rfilosszzltrisozrs Acts of God” affecting Textile 133 5
Plastic 105
Leather 100
4 Inability of suppliers to meet significant Dried food 504 4
(>20%) increases in required volumes Paint 210
Plastic 150
Leather 112
5 Variability in transportation times with Dried food 444 4
inbound supply channels
Plastic 357
Paint 243
Automotive 200
6 Ineffective management of supplier Textile 547 4
Leather 300
Automotive 245
Dried food 176
7 Suppliers  incorrectly  interpreting  our Textile 152 4
requirements Plastic 110
Machine 100
Paint 100
Political instability / war affecting supplier’s Textl} © 212
8 operations Iflas‘uc 106 4
Dried food 103
Paint 100
9 Financial instability or financial failure of a | Automotive 245 3
supplier Dried food 163
Plastic 114
10 Incoming product quality problems Leather 490 3
Plastic 273
Dried food 152
11 Problems in electronically sharing information Paint 252 3
(e.g., through EDI, ERP) with suppliers Automotive 192
Textile 154
12 Lack of alternative suppliers Leather 600 3
Dried food 265
Textile 117
13 Inability to influence suppliers Dried food 324 2
Textile 112
14 Long physical distances between you and your Plastic 157 1

suppliers
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The risk items which have high priority

In this section, there are three risk items that are examined which are high priority in
most sectors. These risk items are labor/management problems at suppliers,
transportation disruptions with inbound supply channels, and natural disasters or
“acts of God” affecting suppliers’ operations. Every risk item is evaluated according
to which sector has priority and which one is not in conjunction with the multiple
perspectives from departments. Potential failure mode for these items can be
generalized as delays in delivery times, incomplete shipments, never delivered
shipments and stoppage in production and assembly. At the end of this section, the
potential failure mode as well as effects and causes can be seen which are related

with the items in Table 3.5.
Labor/management problems at suppliers

Labor/management problems at suppliers have high priority numbers in the paint,
automotive, dried food, aviation, textile and leather sectors, while having low priority
numbers in the machine, metal, and plastic sectors. For sectors which have high
priority, RPN is 274 for dried food, 245 for automotive, 225 for paint sector, 200 for
leather, 200 for textile sector, and 104 for aviation. RPN is 324 in the purchasing
department. RPN is 224 for logistics department for dried food sectors. RPN is 245
for automobile and 200 for leather sector. In addition, there are big differences
between the department’s opinions in two sectors which are aviation and textile. For
example in the aviation sector, RPN is 128 for supply chain, 150 for production and
planning department, and 35 for purchasing department. In the textile sector, the
result taken from foreign trade department is 24 and that is considered low; a few
other results from the purchasing departments are 294 and 280 and they are
considered high.

Transportation disruptions with inbound supply channels

Transportation disruptions with inbound supply channels has high priority number in
the plastic, dried food, paint, textile, automotive, machine sector while low priority in
the metal, aviation, and leather sector. For sectors which have high priority, RPN is
338 for plastic, 280 for dried food, and 243 for paint, 218 for textile, 200 for
automotive, and 100 for machine. For sectors which have low priority results are as
follows; RPN is 36 for metal, 14 for aviation, and 12 for leather sector. In addition,

there are differences between the manager’s opinions in the plastic, dried food,
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textile and aviation sectors. For example, RPN is 378 for foreign trade department,
315 for production department, and 280 for top management in the plastic sector. In
the textile sector, the RPN calculated based on a manager’s feedback working in the
foreign trade department is 40 which are considered low; another result from
purchasing is 280 and 336 which is considered high priority. In the dried food sector,
there is a big difference between managers’ opinions; RPN is 72 for purchasing and
504 for logistics department. For the sectors that has low priority; RPN is 6 in the
supply chain and purchasing department, 30 for planning department in the aviation

sector.
Natural disasters or “acts of God” affecting suppliers’ operations

Natural disasters or “acts of God” affecting suppliers’ operations has high priority in the
automotive, dried food, textile, plastic, and leather sectors while low priority in the machine,
aviation, metal and paint sectors. For sectors which have high priority the results are as
follows, RPN is 500 for automotive, 158 for dried food, 133 for textile, 105 for
plastic sector, and 100 for leather. For sectors which have low priority; RPN is 90 for
machine, 39 for aviation, 30 for metal and 16 for paint sector. There is a difference
between department’s opinions in some sectors. For example, RPN is 216 for
purchasing, 100 for logistics department in the dried food sector. RPN is 315 for
purchasing, 54 for other purchasing, and 30 for foreign trade department in the textile
sector. RPN is 98 for foreign trade, 112 for top management and production
department in the plastic sector. RPN is 6 for purchasing, 20 for planning and 100 for

supply chain department in the aviation sector.
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Table 3.5. The FMEA for risk items which have high priority.

Potential failure

Item function Potential effects Potential causes
mode
* Unions (entering the union of the supplier)
* Labour rights (has been worked to child labor,
payment of wages to each of the individual
* *Reliability worker, uncle per system, price issues)
Labor/management | . Incomp let.e and . o
incorrect shipments *Costs incurred due to * The lack of certification systems (BSCI
problems at * Delays in delivery . . . .
” times failure to certification for agricultural)
suppliers . . . ) .
* Stoppage in Production/Assembly * The lack of supplier specifications
Production / Assembly . .
* Mistreating workers by management
* The lack of appropriate work environment
(unpaid Social Security employees)
* Weather conditions
* Incomplete and .
) ) ) . * Accidents
Transportation incorrect shipments * Personnel overtime

disruptions with
inbound supply

channels

* Delays in delivery
times

* Stoppage in
Production / Assembly

* Transportation costs
* Costs incurred due to
failure to

Production/Assembly

* Volcanic eruption (due to volcano eruption in
Iceland, materials comes from instead of the US
Northern Hemisphere enter Turkey via the South
Hemisphere)

* The strike carried out in ports

Natural disasters or
“acts of God”
affecting
suppliers’operations

*Incomplete
shipments

* Delays in delivery
times

* Stoppage in
Production / Assembly
* Never delivered
shipments due to the
interruptions of the
production in the

suppliers

* Loss of personnel
* Loss of money,

materials and facilities

* Natural disasters (earthquake, flood, hurricane,
storm, etc.) (for example, flooding and delays of
shipments due to Tsunami)

* Severe weather events (closing roads due to
snow, flooding due to rain, extremely hot or cold
weather, etc.)

*Diseases

The risk items which have middle priority

In this section, there are three risk items that are examined which are the middle

priority items in most sectors. These risk items are ineffective management of

supplier, suppliers incorrectly interpreting our requirements, inability of suppliers

meeting the significant (>20%) increases in required volumes, variability in

transportation times with inbound supply channels, and political instability / war

affecting supplier’s operations. These have priority in four sectors. The other risk

items are financial instability or financial failure of a supplier, incoming product

quality problems, problems in electronically sharing information (e.g., through EDI,

ERP) with suppliers and lack of alternative suppliers. These have priority in three
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sectors. Every risk item is evaluated according to which sector has priority and which
one is not in conjunction with the multiple perspectives from departments. Potential
failure mode for these items can be generalized as single supplier dependency, orders
not taken or never on time, repeated production due to getting wrong mails,
importing problems of the product to the facility due to quality documents, transit
damage, capacity failure, fluctuation in delivery times, delays in delivery times,
incomplete shipments, never delivered shipments and stoppage in production and
assembly. At the end of this section, potential failure mode, effects and causes can be

seen which are related with the items in Table 3.6.
Ineffective management of supplier

Ineffective management has a high priority in the leather, textile, dried food and
automotive sectors while having a low priority in the paint, machine, metal, aviation
and plastic sectors. RPN is 300 for leather, 547 for textile, 245 for automotive, and
176 for dried food. There are little differences between the results of departments in
textile and dried food sector. RPN is 540 for purchasing and foreign trade
department. RPN is 560 in the textile sector. RPN is 192 for purchasing and 160 for
logistic department in the dried food sector. For sectors which have low priority the
results are as follows; RPN is 72 for paint sector, 30 for metal, and 15 for machine
sector. RPN is 64 for top management and foreign trade department, 81 for
production department in the plastic sector. RPN is 75 for supply chain and
purchasing, 50 for production and planning departments in the aviation sector.

Suppliers incorrectly interpreting our requirements

Suppliers incorrectly interpreting our requirements have high a priority number in the
paint, machine, textile and plastic sectors, while having low priority in the metal,
aviation, automotive, leather and dried food sectors. For sectors which have high
priority the results are as follows; RPN is 152 for textile, 110 for plastic, 100 for both
paint and machine sector. For sectors which have low priority the results are as
follows; RPN is 1 for leather, 18 for aviation, 39 for dried food and 40 for metal and
automotive sectors. In addition, there are some differences between department’s
opinion in three sectors which are plastic, aviation, and textile. For example in the
plastic sector, RPN is 63 and 54 for foreign trade, 72 for production department and
252 for top management. In the textile sector, the result taken from one manager

from the purchasing department is 96, another’s result from purchasing is 168 and
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foreign trade is 168. Purchasing department RPN is 63 and logistics department RPN
is 15 in the dried food sector. The supply chain department RPN is 16, purchasing
department is 16 and production and planning department RPN is 20 in the aviation

sector.
Inability of suppliers to meet significant (>20%) increases in required volumes

Inability of suppliers to meet significant (>20%) increases in required volumes has
high priority number in the dried food, plastic, paint, and leather sector while low
priority number in the textile, automotive, aviation, metal and machine sectors. For
sectors which have high priority the results are as follows; RPN is 504 for dried food,
210 for paint, 150 for plastic, and 112 for leather. For sectors which have low
priority the results are as follows; RPN is 77 for textile, 50 for automobile, 40 for
aviation, 24 for metal, and 15 for machine. In addition, there are differences between
the manager’s opinions in the dried food, plastic, textile and aviation sector. RPN is
432 for the purchasing department and RPN is 576 for the logistics department for
dried food. For plastic sector, RPN is 100 and 200 for foreign trade, 128 for
production and 175 for top management departments. RPN is 12 for purchasing, 45
for production and planning, and 64 for supply chain in the aviation sector. In the
textile sector, the RPN calculated from one manager from purchasing department is
63 which is considered low; another result from purchasing is 245 and foreign trade

departments is 168 which is considered high priority.
Variability in transportation times with inbound supply channels

Variability in transportation times with inbound supply channels has high priority in
the dried food, plastic, paint, and automotive sector while low priority in the textile,
machine, aviation, metal, leather, sector. RPN is 444 for dried food, 357 for plastic,
243 for paint, and 200 for automotive sector. RPN is 75 for textile, 16 for machine,
14 for aviation, 12 for leather, and 10 for metal sector. For sectors which have high
priority the results are as follows; RPN is 384 for purchasing department and 504 for
logistics department in the dried food sector. RPN is 378 for foreign trade
department, 336 for production and top management in the plastic sector. For sectors
which have low priority the results are as follows; RPN is 80 and 84 for purchasing
department and 63 for foreign trade department in the textile sector. RPN is
calculated as 5 for supply chain, 8 for purchasing, and 30 for planning department in

the aviation sector,
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Political instability / war affecting supplier’s operations

Political instability / war affecting supplier’s operations has high priority in the
textile, plastic, dried food, and paint sector, while having low priority in the aviation,
metal, automotive, machine, and leather sector. For sectors which have high priority
the results are as follows; RPN is 212 for textile, 106 for plastic, 103 for dried food,
and 100 for paint sector. For sectors which have low priority the results are as
follows; RPN is 38 for aviation sector, 36 for metal and automotive, 16 for machine,
and 1 for leather sector. In addition, there are differences between the manager’s
opinions in the plastic, dried food, textile and aviation sector. RPN is the 70 for top
management, 98 for production, and 128 for foreign trade departments in the plastic
sector. RPN is 105 for purchasing and 100 for logistics department in the dried food
sector. RPN is 20 according to one purchasing manager and 280 for the other
purchasing managers, 336 for foreign trade department in the textile sector. RPN is
100 for supply chain, 10 for planning and 2 for purchasing department in the aviation

sector.
Financial instability or financial failure of a supplier

Financial instability and financial failure of suppliers has a high priority number in
the automobile, dried food and plastic sectors, while having a low priority in the
leather, aviation, paint, machine, metal, textile sectors. The calculated RPN is 245 for
automobile, 163 for dried food, and 114 for plastic sector. RPN is 108 and 147 for
foreign trade, 108 for production, and 90 for top management in the plastic sector.
There is a huge difference between the departments of the dried food sector.RPN is
324 for purchasing and 2 for logistics department. For sectors which have low
priority the results are as follows; RPN is 1 for leather, 10 for machine, 14 for paint,
30 for metal, 47 for aviation and 80 for textile sector. In the aviation sector,
purchasing department RPN is 35, production and planning department RPN is 50,
supply chain department RPN is 56. In the textile sector, RPN is 120 for purchasing,

60 for another purchasing and foreign trade department.
Incoming product quality problems

Incoming product quality problems have high priority number in the leather, plastic
and dried food sectors, while having low priority in the paint, textile, machine,

aviation, automobile, and metal sectors. For sectors which have high priority the
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results are as follows; RPN is 490 for leather, 273 for plastic, 152 for dried food
sector. For sectors which have low priority the results are as follows; RPN is 23 for
aviation, 30 for paint, 40 for automobile, 60 for metal, 88 for textile, and 90 for
machine. In addition, there are some differences between department’s opinions in
some sectors. RPN are 210 and 294 for foreign trade department, 294 for production
department, and 252 for top management in the plastic sector. For dried food sector
the results are as follows; RPN is 192 for purchasing department and 112 for
logistics department. RPN is 140 and 72 for purchasing department and 54 for
foreign trade department in the textile sector. Lastly, in the aviation sector, RPN is 40
for supply chain, 20 for production and planning and 8 for purchasing department.
Problems in electronically sharing information (e.g., through EDI, ERP) with
suppliers

Problems in electronically sharing information (e.g., through EDI, ERP) with
suppliers have high priority number in the paint, automotive, and textile sector, while
having low priority in the dried food, aviation, metal, leather, plastic, and machine
sector. RPN is 252 for paint, 192 for automobile, and 154 for textile sector. RPN is
97 for dried food, 54 for aviation, 12 for metal and leather, 9 for plastic, 1 for
machine sector. In addition, there are big differences between department’s opinions
in two sectors which are dried food and textile. For example in the dried food sector,
RPN is high in the purchasing department; RPN is 35 for logistic department. In the
textile sector, the result taken from one manager from purchasing department is §;

another result from purchasing is 175 and foreign trade departments are 280.
Lack of alternative suppliers

Lack of alternative suppliers has high priority number in the leather, dried food, and
textile sector, while having low priority in the paint, plastic, aviation, automotive,
metal, and machine sector. RPN is 600 for leather sector, 265 for dried food, and 117
for textile sector. For sectors which have low priority the results are as follows; RPN
1s 90 for paint, 63 for plastic, 51 for aviation, 50 for automotive, 36 for metal, 27 for
machine sector. In addition, there are big differences between the manager’s opinions
in the textile and dried food sector. The results taken from purchasing is 189 and 108
while foreign trade departments are 54 in the textile sector. In the dried food sector,

RPN is 98 that considered is low, and is 432 that considered is high. In the aviation
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sector, RPN is 100 for supply chain, 24 for production and planning, and 30 for

purchasing department. Finally, in the plastic sector, RPN is 63 in all departments.

Table 3.6. The FMEA for risk items which have middle priority.

Item function

Potential failure
mode

Potential effects

Potential causes

Ineffective
management of
supplier

* Incomplete
shipments* Delays
in delivery times*
Stoppage in
Production /
Assembly * Never
delivered shipments

* Costs incurred due to
failure to
Production/Assembly *
Have been searched for
new suppliers* Impact
on quality, logistics and
performance indicators

* Mistreating workers by management™
Changing of Production / Purchase / Logistics
manager (not to be dominated by issues,
adaptation process, and no common spoken

language)

Suppliers incorrectly
interpreting our

* Incorrect
shipments

* Delays in delivery
times

* Cost of reprocessing
(transportation,
repackaging, re-labelling
and including labor cost
for incorrect shipments)
* Fire (due to realize the
error immediately in the

* Lack of skilled labor

* Telephone orders, foreign language problems,
incorrect interpretations of the production
personnel

* Lack of necessary quality documents (like
PPI) and systems

requirements * Stoppage in production) * Lack of contol plans and lack of feedback after
Production / * Costs incurred due to taken specifications
Assembly failure to * Not to be customer-oriented
Production/Assembly * Not have clear and obvious design or
* Passing time to be documents
corrected the failure
* Failure to meet the
1 *
Inability of suppliers increased demand Have been searched for |, Lack of personnel and raw material to continue

to meet significant
(>20%) increases in
required volumes

* Capacity failure
* Delays

* Slowing or
stopping in
production

new suppliers

* Costs incurred due to
failure to
Production/Assembly

to meet increased demand
* Lack of raw materials from the suppliers of
suppliers

Variability in
transportation times
with inbound supply
channels

* Fluctuation in
delivery times

* Noncompliance
conditions of
production planning

* Communication
problems

* Shipping costs
* Standby time

* Transportation costs

* Improper transport mode selection

* Changes in the supplier delivery time (for
example, delivery times can extent from 8 week
to the 10 week becuase of the supplier)

* Not measure the performance of forwarders
and problems caused by inefficent forwarders

Political instability /
war affecting
supplier’s operations

* Incomplete and
incorrect shipments*
Can not be made
delivery on time*
Stoppage in
Production /
Assembly

* Loss of personnel *
Loss of money, materials
and facilities *
Confidence problems
towards country

* Political instability created by wars* The
collapse of local suppliers, the loss of their
production centers, reduction of personnel or not
to work* Cross-country issues* Limited
resources* In-country issues (for example,
closure of customs system in the December 25
and remain the containers in port)* Selections*
Euro / dollar parity* Instability and insecurity
caused by government * Social explosions
(large-scale riot, general strike, etc.)* The ban
imposed by legislation

Financial instability or
financial failure of a
supplier

* Delays in delivery
times

* Stoppage in
Production /
Assembly

* Have been searched for
new suppliers

* Costs incurred due to
failure to
Production/Assembly

* Have been hidden the information about the
financial condition of suppliers

* Not have been prepared to aggrements by
lawyers

* Lack of collateral agreements

* Financial erros caused by the human in the
firms

* Bankruptcy / deteriorating financial situation
of suppliers

* Financial problems of supplier
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* Delays in delivery
times

* Never delivered
shipments

* Importing
problems of the
product to the
facility due to
quality documents

* Transit damage

Incoming product
quality problems

* Costs incurred due to
failure to
Production/Assembly

* Cost of reprocessing
(transportation, customs,
repackaging, re-labelling
and including labor cost
for incorrect shipments)
* Fire (due to realize the
error immediately in the
production)

* Installed and / or have not been well managed
to the ISO 9001

* Lack of skilled labor

* Technical infrastructure deficit

* Machine / equipment maintenance deficiency
* Lack of approved supplier lists

* Failure to quality controls

* Lack of control to suppliers

* Lack of capacity

* Not taken to the
Problems in orders never or on
electronically sharing time

* Made twice or
more production due
to getting wrong
mails

information (e.g.,
through EDI, ERP)
with suppliers

* Integration and
communication
impairment

* To be processed the
same data again

* Do not keep
information from
different departments
each other

* Inconsistent reporting
* Hourly / daily
problems in the mails,
systems or internet

* Lack of technology

* Lack of general terminology

* Lack of cooperation

* E-mail issues (not to go, go now, posting piece
installed files)

* Single supplier
dependency

* Failure to meet the
increase in demand
* Delays in delivery
time

Lack of alternative
suppliers

* The lack of price
competition

* Inventory holding
costs

* The lack of alternative suppliers

* The risk of short-term or long-term contracts
* Limited resources

* Monopoly

* Swelling of capacity due to the being single
supplier

The risk items which have low priority

In this section, there are three risk items that are examined which are low priority in
most sectors. These risk items are inability to influence suppliers which has priority
for two sectors and long physical distances between you and your suppliers which
has priority for one sector. Every risk item is evaluated according to which sector has
priority and which one is not in conjunction with the multiple perspectives from
departments. Potential failure mode for these items can be generalized as delays in
delivery times, problems of the order to pull ahead, and longer time to tolerate faulty
or incomplete deliveries. At the end of this section, the potential failure mode, effects

and causes can be seen which are related with the items in Table 3.7.
Inability to influence suppliers

Inability to influence suppliers has high priority number in the dried food and textile
while having low priority in the paint, machine, metal, automotive, leather, aviation
and plastic. RPN is 324 for dried food and 112 for textile sector. RPN is 90 for paint,
60 for leather, 54 for aviation, 50 for automotive, 36 for machine and metal, 1 for
plastic sector. In addition, there are differences between the manager’s opinions in
the textile, dried food and aviation sector. RPN is 504 for purchasing and 144 for

logistics department is the dried food sector. In the textile sector, the result taken

87



from one manager from purchasing department is 192; another result from
purchasing is 90 and foreign trade departments are 56. For aviation sector, RPN is
100 in the supply chain that considered is high, and is 24 and 40 that considered is

low in the planning and purchasing departments.
Long physical distances between you and your suppliers

Long physical distances between you and your suppliers has high priority in the
plastic sector while having low priority in the dried food, leather, paint, aviation,
automotive, metal, textile, and machine. RPN is 157 in the plastic sector which is
considered high. For sectors which have low priority the results are as follows; RPN
is 90 for dried food, 84 for leather, 50 for paint, 43 for aviation, 25 for automotive,

24 for metal, 20 for textile and 8 for machine sector.

Table 3.7. The FMEA for risk items which have low priority.

Potential failure

Item function Potential effects Potential causes

mode

* The lack of alternative suppliers

* The risk of short-term or long-term contracts

Inability to influence
suppliers

* Delays in delivery
time
* Problems of the

order to pull ahead

* The lack of price
competition
* Inventory holding

costs

* Limited resources

* Monopoly

* Swelling of capacity due to the being single
supplier

* Submission to supplier and be obligated

Long physical
distances between you

and your suppliers

* The longer time to
tolerate faulty or
incomplete

deliveries

* High transport costs

* Bureaucratic obstacles

* Inefficient operation of customs and border
crossings and the complexity of customs
legislation

* Transition document

* Quota issue

3.2. Quantitative Stage of Research

Quantitative research is used especially when there is a hypothesis or a theory to be
tested for confirmation or disconfirmation, and the relationships among the variables
are being examined (Newman, 1998; Creswell, 2009). Quantitative research methods
collect numerically representable data in a systematic manner (Kirk and Miller,
1986), and are mostly derived from standardized questionnaires based on scales.
Thus, quantitative data is systematic and standard, which is easier and more concise

to interpret.
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3.2.1. Questionnaire

In preparation of the questionnaire, a great effort has been made and worked with
diligence to keep the accuracy of the results and to reach the highest level of research
and validation. The scales suggested by the literature have concluded that it would be
appropriate to use in this regard. The questionnaire consists of 5 sections. In the first
section the gender, position level, working department, working time in a current

business, total work experience, and company’s age are asked.

Number of workers in their business department, position level and outsourcing rate
questions are taken from Kroesa and Ghosh (2010). In the second section supply-side
risks sources scale is used (Zsidisin and Wagner, 2010). With this section how these
risk items affects to risk of the supply chain by using 1-5 Likert Scale is asked. In the
third section scale of developments contribute to an increase risk within supply chain
are taken (Thun and Hoenig, 2011) by using the 1-5 Likert Scale. In the fourth
chapter firm’s practice of supply base management is used (Tan et.al. 1999) by using
the 1-7 Likert Scale. Finally, in the last chapter four open-ended questions about
conceptual levels of philosophy, principles and processes in the supply chain
management are used (Jiittner, 2005). References belong to questionnaire can be seen
in Appendix 5. The questionnaire was translated into Turkish which can be seen in
Appendix 3, English version can also be seen in Appendix 4. Turkish and English
versions of the questionnaire were examined by the thesis advisor and one native
speaker and translated items were corrected with respect to their suggestions.
Questionnaire was pre-tested by 5 managers from the purchasing, production, supply
chain and general management departments. These managers were selected based on
their different working areas and experiences. All survey items were asked to them
face to face. In this process the item “low volume, low cost materials are handled by
individual plant staff based on local needs” is needed to remove due to being
unrelavant by these managers. After these pre-testing processes, the questionnaire
items were replaced into their final version. First, determination of the people who
answer the survey is examined. It searched similar studies on the literature at this
stage and determined to send the survey to the middle-level (supply chain,
purchasing, production specialists, managers, directors or executives) and high-level
managers. Company’s websites are visited and the e-mail addresses are gathered.

Questionnaires were sent via e-mail which has a disclosure to companies which
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operate in Aegean Free Zone and Atatiirk Industrial Zone in izmir. Besides sending
e-mails, some of them have participated face to face and some others have taken the
questionnaire from Google drive. 40% of the total data was collected by face to face
methods, 10% of data was collected by internet and 50% were collected by drop by
method. 80% of the data were gathered in the first two weeks, 20% of them gathered
in the second two weeks. The quantititative stage of the research can be seen in

Figure 3.3.

3.2.1.1. Sampling Process and Survey Method

First determination of the people who answer the survey is examined. It searched
similar studies on the literature at this stage and determined to send the survey to the
middle-level (supply chain, purchasing, production specialists, managers, directors or
executives) and high-level managers. Thus, nonrandom and judgmental sampling
methods were used. Selection method is subjective in the nonrandom sampling
methods and researcher determines the samples from universe according to his/her
judgment (Gegez, 2005). Industrial classification of this study is based on “Statistical
Classification of Economic Activities in the European Community (NACE Rev. 2)
2015” which can be seen in Appendix 1. Samples are selected from production
industry through purposive sampling, from the companies located in Izmir.
Company’s websites are visited and e-mail addresses are gathered. Questionnaire
was sent via e-mail which has a disclosure to companies which operate in Aegean
Free Zone and Atatiirk Industrial Zone in Izmir. Besides sending e-mails, some of
them have participated face to face and some others have taken the questionnaire
from Google drive. A reminder e-mail sent to all companies after two weeks which
was firstly sent to survey. Disclosure belonging to questionnaire can be seen in
Appendix (2). Started to send questionnaire on November 11, 2015 and data
collection finalized on December 15, 2015. A total of 95 people replied to the

questionnaire. SPSS 20 version has been conducted to analyze all statistical analyses.

3.2.1.2. Nonresponse Bias

In order to test if there are differences between responses depending on the data
collection method, t-tests were run between mail responses and face-to-face
responses (Armstrong and Overton 1977). The results indicated that there were no
significant differences between these groups. In addition, due to test if there are

differences between responses depending on the data collection process, t-tests were
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run between the first two weeks and second two weeks. The groups represented the
first 70 and last 25 responses of the total 95 responses received. The results indicated

that there were no significant differences between these groups.

Figure 3.3. Quantitative Stage of Research.

Searched scales suggested by Data Analysis: Demographic

A 4
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3.2.2. The Analysis of Survey Research
In this stage, the analysis of the survey research was held in accordance with the
intented up purposes. Therefore, the analysis which can be seen below is divided into

four subgroups with explanation of research aims.

3.2.2.1. Demographic Profile of the Sample

The first section in the questionnaire involved questions regarding the demographic
profile of respondents. Table 3.8. shows the profile of the respondents in the survey.
57, 9 % of the respondents are male and 42, 1% of the respondents are female. The
majority of participants’ ages are 30-39 (48, 4%). The current experiences of the
participants are mostly between the years 1-5 (38, 9%) and 6-10 (33, 7%). In terms
of the total professional experience level, the respondents have between 11-20 years
(49, 5%). Respondents mostly had an age range of of the respondents are mostly over
30 (35, 8%) and than 11-20 (31, 6%). The respondents’ departments are Logistics
and Supply Chain Management Department (53, 7%), Marketing Department (23,
2%), Production Department (15, 8%), and General Management (7, 4%). The
employee population of the companies is less than 200 (41, 1 %), and 201-500 (30, 5
%). The outsourcing level of the companies is mostly 1-25% (55, 8 %). In order to
test if there are differences between responses depending on the outsourcing rates, t-
tests were run between outsourcing rates (Armstrong and Overton 1977). The results
indicated that there were no significant differences between outsourcing rates. In
addition, to test if there are differences between responses depending on the data
collection process, t-tests were run between middle size companies (fewer than 200
employees) and big size companies (greater than 200 employees). The results
indicated that there were significant differences between those internal to the firm (0,
16), external risks to the firm but internal to the supply chain (0, 37), and supplier
integration (0,03).

92



Table 3.8. Demographics Analysis.

Valid Frequency Percent
Demographics Participants | Percent (%)
Gender Female 40 42,1
Male 55 57,9
Age 20-29 21 22,1
30-39 46 48.4
40-49 21 22,1
50-59 4 4,2
60 and over 3 3,2
Current experience 1-5 37 38,9
6-10 32 33,7
11-20 25 26,3
21-30 1 1,1
Professional experience |1-5 16 16,8
6-10 22 23,2
11-20 47 49,5
21-30 8 8,4
30 and over 2 2,1
Company Age 1-5 8 8,4
6-10 5 5,3
11-20 30 31,6
21-30 18 18,9
Over 30 34 35,8
Departments Production 15 15,8
Log&SC 51 53,7
Marketing 22 23,2
General Management 7 7,4
Employees Less200 39 41,1
201-500 29 30,5
501-1000 16 16,8
1001-1500 2 2,1
Over 2500 9 9,5
QOutsourcing rate 0% 13 13,7
1-25% 53 55,8
26-50% 13 13,7
51-75% 11 11,6
Over 75% 5 5.3
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3.2.2.2. Mean Values

The general questions part of the question form contained items measuring the
perceptions of the respondents regarding the supply-side risk sources, supply chain
management strategy elements, and supply base management practices. The mean
values of this section were used in order to analyze these perceptions and the results
are shown on Table 3.9. The results were explored to specify the high importance

items and compare them with low importance items.

Table 3.9. Descriptive Statistics for Supply-side Risk Sources.

Std.
N Mean | Deviation
Incoming product quality problems 95 | 4,1684 ,96373
Financial instability or financial failure of a supplier 95 | 3,9368 ,99798
Suppliers incorrectly interpreting our requirements 95 | 3,9368 | 1,04993

Inability of suppliers to meet significant (>20%) increases in required
Y oL SHpP s (>20%) a 95 | 3,7053 | 1,11921

volumes

Ineffective management in the supplier firm 95 | 3,6737 | 1,14336
Transportation disruptions with inbound supply channels 95 | 3,6632 95216

Variability in transportation times with inbound supply channels 95 [ 3,5053 ,99866

Political instability / war affecting supplier’s operations 95 | 3,5053 1,18388
Inability to influence suppliers 95 | 3,3789 ,99123

Natural disasters or “acts of God” affecting suppliers’ operations 95 | 3,3579 | 1,22835
Labor/management problems at suppliers 95 | 3,3158 | 1,10380

Problems in electronically sharing information (e.g., through EDI,
95 | 3,1789 | 1,01036

ERP) with suppliers
Long physical distances between you and your supplier 95 [ 3,1368 | 1,05800
Valid N (listwise) 95

When Table 3.8. is analyzed, the mean values do not have a high leniency. The
highest means belong to the items related with the quality problems. The sample is
from manufacturing industry. Product quality problems are highly considered in the
supply-side risk sources for all companies in the manufacturing industry.
Mismanaged quality control, lack of skilled labor, technical infrastucture deficit,
machine and equipment maintenance deficiencies, lack of control suppliers are the
reasons for risk item. Quality control management system have not been well
manage, lack of skilled labor, tecninal infrastucture deficit, machine and equipment
maintenance deficiencies, lack of control suppliers are the reasons for risk item. The

second-highest means item is financial instability or financial failure of a supplier.
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The information which is related to financial condition have generally been hidden
by (the?) supplier. Due to the supplier bankruptcy or deteriorationg financial
situtation, orders can not be delivered or delays can happen during delivery times.
When this situation happens, because of lack of well prepared collateral aggrements
with suppliers, the situation get worse. Human errors can also cause financial errors
in the supplier. The third-highest means item is suppliers incorrectly interpreting our
requirements. These items also can cause cost of reprosessing, fire or failure to the
production. Standby time is also caused by this item. Lack of quality documents,
skilled labor, or feedback mechanism are the reasons for this risk item. Lastly, the
lowest means item is long physical distances between you and your supplier. It is
considered irrelavant with the supply-side risk sources than other items. The risk can
cause longer delivery times and the physical distances are known before so the

delivery times are planned according to it. So the mean is very low for the risk item.

Table 3.10. Descriptive Statistics for Supply Chain Management Strategy Elements.

Std.
N Mean | Deviation

Reduction of suppliers 95 | 3,9053 | 1,05259
Enforced outsourcing 95 3,5053 1,10004
Increased product variety 95 3,4632 1,10906
Focus on efficiency instead of security aspects 95 3,2737 | 1,06633
Globalization of the supply chain 95 3,1895 1,10410
Centralized production 95 3,1895 1,15127
Focus on central distribution 95 3,1263 1,03392
In general, do you consider your supply chain as vulnerable to] 95 [ 3,0105 1,23336
incidences?

Valid N (listwise) 95

When Table 3.10. is analyzed, the highest means of affecting supply chain
management strategy to supply chain risk belongs to the reduction of suppliers.
Supply base reduction is a strategy. Companies have adopted to these strategies to
establish long-term supplier relationship development. By reducing the number of
suppliers, companies have maintained collaboration which is based on trust and
cooperation. Hovewer, this analysis shows reduction of suppliers is a supply chain
management strategy to affect the supply chain risk. The second-highest mean

belongs to the enforced outsourcing. Although companies focus on their core
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competences by using this strategy, this study shows it has affected the supply chain
risk. The third-highest mean belongs to the increased product variety. As a result of
globalization, companies have to offer new products at a better quality and price in
order to satisfy their consumers. Lastly, the lowest mean addresses the question of
their supply chain’s vulnerability. So the managers do not think their supply chain is

vulnerable.

Table 3.11. Descriptive Statistics for Supply Base Management Practices.

Std.

N Mean | Deviation

Our company has a quality assurance (certified) program for our
. P y‘ 1 Y ( ) prog 95 5,9579 1,34414
supplier’s specific product

Suppliers receive changes to our specifications after we develop a new
. 951 5,5579| 1,72415
product design

We undertake annual negotiations to establish the price for key-input
) ] 95| 5,4842| 1,57685
items from our suppliers

Our company has a quality-assurance program for our supplier’s
pany naty prog PP 95| 54105 1,64054
manufacturing process

Our company takes advantages of supplier-provided technical support
P y. o g PPICETD PP 95 5,2526| 1,54347
and test capabilities

Local plant managers are given authority to execute purchase orders
) 951 5,1158] 1,71268
and daily supply flows

Commodity management teams set the levels of cost, quality and lead
. . 951 4,9684| 1,62725
time for supplier performance

We share a great deal of sensitive information with our suppliers 95 4,8000( 1,84275
Our manufacturing personnel regularly visit our supplier’s facility 95 4,4105( 1,80127
Valid N (listwise) 95

When Table 3.11. is analyzed, the highest means of supply base management
practices belong to the quality assurance program for supplier’s specific product.
Product certification is the process of certifying that a certain product has passed
quality assurance tests and meets qualitification criteria. The product certification is
an important component of a total quality management system. Most of the
respondent indicated their company has a certification program for their supplier’s
specific product in terms of supply base management practices. The second highest
mean belongs to supplier receive changes of specifications after had been developed

a new product design.
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3.2.2.3. Factor Analysis

The collected survey data were analyzed using SPSS 20.0. The factor analysis was
used to specify underlying factors examining for each of the item scales (Hair et al.
2006). Firstly, correlation matrix was held in order to assure the factorability of the
variables. Correlation matrix should be controlled because the items that have no
correlations with other factors may not be part of any factor. Furthermore, high
correlations between variables may show that the item is a part of more than one
factor. Hence, non-correlated or highly correlated items were investigated and
extracted if is required. Principal component factor analysis is employed to extract
the factors (Eigen values > 1). The factor matrices were rotated using the orthogonal
Varimax rotation Kaiser Normalization to enhance interpretation. The solutions were
obtained by rotating all factors with eigenvalues greater than one. Before applying
factor analysis, the correlation matrix for the 31 items in this sub-scale was analyzed.
Out of the 5 unavailable correlations, 26 of them were significant at 0, 87 level. This
result provides an adequate level for conducting factor analysis to the available data.
Then, highly intercorrelated items have been sorted out by analysing the correlation
table. These were used to detect the double loadings during the factor analysis
process. The highly correlated items were found to be loaded on two or three factors.
Then, they were selected and removed from the item list (Hair et al. 2006). The
sample size should be adequate and the factor loadings should be high to get reliable
factor solutions in the factor analysis (Field, 2000). Hence, Kaiser-Meyer-Olkin test
was applied and the KMO ratio was 68%. The results of KMO can be seen in Table 3.12.
Values above 50% are considered to be appropriate for factor analysis (Hair et al. 2006).
Furthermore, reliability tests were performed for each factor using Cronbach’s alfa

for the internal consistency of the scale items (Cronbach, 1951).

Table 3.12. KMO and Bartlett's Test.

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,689
Bartlett's Test of Sphericity Approx. Chi-Square 1484,121
df 465
Sig. ,000

Supply-side risks sources. The first factor analysis was applied to the supply-side risk

sources part which is represented by Section I in the questionnaire. The questions here
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were derived from the supply-side risk sources scale (Wagner and Zsidisin, 2010). There
were 14 items examined for supply-side risk sources, based on the perceptions of
supply management professionals in evaluating concerns associated with their
respective purchases. The item of “lack of alternative suppliers” was laid because of
correlation table. From the factor analysis, three factors emerged; internal to the firm
(processes and control), external to the network (environmental), and external to the
firm but internal to the supply chain network (demand and supply). These factors
were labeled with classification of risks (Christopher and Peck, 2004). The internal
risks to the firm consist of potential problems associated with a specific supplier in
accordance with its management and quality systems. These include issues with the
financial stability of the supplier, labor / management problems, and problems which
occurred because of suppliers incorrectly interpreting requirements. The results of
the factor matrix for supply-side risk sources are summarized in Table 3.13. The
Cronbach alpha reliability estimates for the factors internal to the firm, external to
the network and external to the firm but internal to the supply chain network were
0.450, 0.779, and 0.824 respectively. These results demonstrate sufficiently high
reliability of the supply-side risk source scale except internal risk to the firm factor.
Cronbach'a alpha is the measure of the reliability and consistency of the sampling
instrument and examine whether all the data were measuring the same underlying
construct. If alpha results are 0.5, it is acceptable but weak and in this study the
internal risk sources to the firm is low result than this level. However, it is used for
being considered because of sample size and is clean out after distribution of the

factors (Hair et.al. 2006).

Table 3.13. Factor Analysis for Supply-Side Risk Sources.

ITEMS External
to the firm
Internal | External but
to the to the internal to

firm network | the supply

chain
network
Incoming product quality problems ,830
Financial instability or financial failure of a supplier , 797
Suppliers incorrectly interpreting our requirements , 795

98




Ineffective management in the supplier firm ,642

Labor/management problems at suppliers ,458

Political instability /war affecting suppliers’ operations ,800
Natural disasters or “acts of God” affecting suppliers’ ,658
operations

Variability in transportation times with inbound supply ,588
channels

Problems in electronically sharing information (e.g. ,587

through EDI, ERP) with suppliers

Long physical distances between you and your ,775
suppliers
Inability to influence suppliers ,769
Transportation disruptions with inbound supply ,690
channels
Inability of suppliers to meet significant (>20%) ,559

increases in required volumes

Cronbach a | 0.450 0.779 0.824

Response cue: The next set of the questions relates of your perception of supply risk for the purchased
item you just described. When making sourcing or supply management for a product, to what extent
are you concerned about each of the following factors which may contribute to supply risk? (5-point

scale 1=not at all, 2=slightly, 3=moderately, 4=very, 5=extremely)

Supply Chain Strategy Elements. A second factor analysis was performed on eight
items of supply chain strategy elements. From the factor analysis, two factors
emerged. The factors were labeled as of complexity and efficiency (Thun and
Hoenig, 2011). Complexity refers to globalization of the supply chain, outsourcing
activities, and increased product variation. Efficiency includes centralization of
distribution and production activities, reduction of supplier base, and focusing on
efficiency. The results of the factor matrix for supply chain strategy elements are
summarized in Table 3.14 The Cronbach alpha reliability estimates for the factors
complexity and efficiency were 0,623, 0,675 respectively. These results demonstrate
sufficiently high reliability of the supply chain strategy elements scale (Hair et.al.
2006). The items of “In general, do you consider your supply chain as vulnerable to

incidences?” were removed because of correlation table.
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Table 3.14. Factor Analysis for Supply Chain Strategy Elements.

ITEMS Complexity | Efficiency

Globalization of the supply chain 811

Enforced outsourcing ,642

Increased product variety ,523

Focus on central distribution 411

Centralized production ,764

Reduction of suppliers ,719

Focus on efficiency instead of security aspects ,694
Cronbach a 0,623 0,675

Response cue: In your opinion, to which extent do the following developments contribute to an

increase of risk within your supply chain? (1=do not agree 5= do agree absolutely).

Supply Base Management Practices. A second factor analysis was performed on
eight items of supply chain strategy elements. From the factor analysis, two factors
emerged. The factors were labeled to address supplier integration and supplier
evaluation (Melnyk et.al. 2010). The purpose of supplier integration is to work on
integrating the supplier and their systems into the buying companies’ system which
includes quality assurance for products and processes, technical support and test
capabilities, and also sharing critical information. The purpose of supplier evaluation
is to identify process capabilities, strengths and weaknesses, which also includes
visiting the supplier’s facility and determining the supplier’s cost, quality and lead
time. The results of the factor matrix for supply base management practices are
summarized in Table 3.15. The Cronbach alpha reliability estimates for the factors
supplier integration and supplier evaluation were 0,754, 0,586 respectively. These
results demonstrate sufficiently high reliability of the supply base management
practices scale (Hair et.al. 2006). There are three items were laid due to the
correlation table. These items are “Local plant managers are given authority to
execute purchase orders and daily supply flows”, “Suppliers receive changes to our
specifications after we develop a new product design”, and “We undertake annual

negotiations to establish the price for key-input items from our suppliers”.
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Table 3.15. Factor Analysis for Supply Base Management Practices.

ITEMS Supplier Supplier
Integration | Evaluation
Our company has a quality-assurance (certified) program for our | ,848
supplier's specific product.
Our company takes advantage of supplier-provided technical | ,801
support and test capabilities.
Our company has a quality-assurance program for our supplier's | ,747
manufacturing process.
We share a great deal of sensitive information with our | ,526
suppliers.
Commodity management teams set the levels of cost, quality L7147
and lead time for supplier performance.
Our manufacturing personnel regularly visit our supplier's ,702
facility.
Cronbach a | 0.754 0.586

Response cue: Indicate the most appropriate response regarding your firm's practice of the following

areas of supply base management: (On a scale of 1 = strongly disagree to 7 = strongly agree).

The summary of all factors derived from the factor analysis, their explanation powers

and reliability degrees are listed on Table 3.16.

Table 3.16. Summary of Factor Analysis.

Survey Sections Factor Names Cronbach’s | % of
Alpha Variance
Explained

Supply-side risk Internal to the firm 0,450 76,3

sources External to the network 0,779 10,7
External to the firm but internal to the 0,824 12,8
supply chain network

Supply Chain Complexity 0,623 36,4

Management Efficiency 0,675 63,5

Strategy Elements

Supply Base Supplier Integration 0,754 43,5

Management Supplier Evaluation 0,586 51,6
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Correlation analysis analyses the relationships between dependent and independent
variables. If there is one independent variable in the analysis, it is called simple
correlation analysis. If there are multiple independent variables in the analysis, it is
called multiple correlation analysis. Simple correlation analysis is the preferred
analysis in scientific research. Correlation analysis defines the tests that determined
the relationship based on the level of deviations from the mean. The correlation
coefficient and direction of variables gives information about how the interaction
between variables. The correlation coefficient takes values ranging from -1 to +1. If
there is no interaction, it takes the value 0. If there is full and strong interaction, it
takes the value 1. If there is reverse and full interaction, it takes the value -1. The
correlation coefficient is usually represented by the letter “r”. According to this;
inequality of the correlation coefficient can be shown as “—1<1 <+1” (Tirkbal,
1981). Summated factor scores were calculated as the means of each item.
Descriptive statistics for all summated variables, including means, standard

deviations, and correlations, can be seen below.

Table 3.17. Correlations and Descriptive Statistics.

External to|
the firm but]
internal to the
supply chain|External to| Supplier Supplier
Internal to thejnetwork meanjthe  network|Efficiency |Complexity |Integration Evaluation
firm mean mean mean mean mean mean mean
Internal to thePearson Correlation |1 ,584" ,516"™ ,256" ,104 ,528" ,182
firm mean — sig. (2-tailed) 000 000 012 315 000 078
N 95 95 95 95 95 95 95
External  toPearson Correlation |,584™ 1 ,526™ ,508™ ,189 ,345™ 174
the firm butsig. (2-tailed) 000 000 000 067 001 003
Ilnternal to the
supply chainN
network mean 95 95 95 95 95 95 95
mean
External  toPearson Correlation |,516™ 526" 1 ,293" ,242" ,224" ,201
mzan networksig. (2-tailed) 000 000 004 018 029 050
N 95 95 95 95 95 95 95
Efficiency Pearson Correlation |,256" 508" 293™ 1 328™ 219" 1319”
mean Sig. (2-tailed) 012 000 004 001 033 002
N 95 95 95 95 95 95 95
Complexity  Pearson Correlation |,104 ,189 ,242" 328" 1 ,065 121
mean Sig. (2-tailed) 315 067 018 001 534 243
N 95 95 95 95 95 95 95
Supplier Pearson Correlation |,528™ ,345™ ,224" ,219" ,065 1 ,388"™
Imn:aag;atlon Sig. (2-tailed) 1000 ,001 ,029 ,033 ,534 ,000
N 95 95 95 95 95 95 95
Supplier Pearson Correlation |,182 ,174 ,201 ,319” ,121 ,388" 1
Evaluation  gijg, (2-tailed
moan 9. ( ) 078 093 050 002 243 000
N 95 95 95 95 95 95 95
Mean 95 19,0316 13,8842 13,5474 13,4947 10,1579 21,4211 9,3789
Standard 95 4,03562 3,20194 3,49702 3,06620 [2,49380  |4,86319 2,79886
Deviation

**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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3.2.2.4. Regression Analysis

At this part of the survey research, one aim was to explain the variance in the supply-
side risk sources of manufacturing industry regarding the supply chain management
strategy elements and the supply-side risk sources regarding the supply base
management practices. There were different independent variables hypothesized to
explain these variances at different sections of the question form. The first group of
independent variables were derived from the section that measured the supply-side
risk sources from supply chain management strategy elements. As already explored
and deduced in the factor analysis part, the supply chain management strategies were
grouped under two main factors. These were named efficiency and complexity. The first
factor, efficiency, had four items. When the items were explored, it was revealed that all
of them emphasized efficiency of operations, and therefore the factor is labeled
efficiency. The second factor, complexity, had three items. When the items were
explored it was shown that all of them emphasized the complexity of operations, and
therefore it is labeled complexity. As a result of this factor analysis, it was concluded
that the supply chain management strategy elements of manufacturing industry were
affecting supply-side risk sources. Following these factors, it was questioned whether
these influencing factors facilitated the supply-side risk sources at all. The sample group
was asked questions about supply-side risk sources in the first section and supply
chain strategy elements were questioned in the second section of the questionnaire.
These questions were grouped under one variable named supply-side risk sources, and
the survey questioned the relationship between the two independent variables derived
supply chain management strategy elements. The research model for this analysis is

given on Figure 3.4.
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Figure 3.4. Research Model for Simple Linear Regression Analysis I.
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As these supply chain management strategy element are believed to affect the

supply-side risk sources, the hypotheses for this analysis are listed as per below:

H1: There is a statistically significant relationship between supply chain

management strategy elements and supply-side risk sources.

Hla: There is a statistically significant relationship between

management strategy elements and internal risks to the firm.

Hlb: There is a statistically significant relationship between

management strategy elements and external risks to the network.

Hlc: There is a statistically significant relationship between

management strategy elements and external risks to the firm but

supply chain.
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Table 3.18. Model Summary for Simple Linear Regression Analysis I Dependent Variable: Internal to the
firm.

Model Summary

Model R R Square Adjusted R Square | Std. Error of the Estimate
1 ,061a ,004 -,018 1,01441955

a. Predictors: (Constant), Complexity, Efficiency

The two independent variables were analyzed with a simple linear regression
analysis in order to measure their predictive power on the dependent variable. The
model summary on Table 3.18. shows that model were used by simple linear
regression analysis and this model containing two independent variables, indicated

the predictive power with its adjusted R square score of -0, 18 %.

Table 3.19. Coefficientsa for Simple Linear Regression Analysis I Dependent Variable: Internal to the
firm.

Coefficients?

Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) ,000 ,105 -,004 ,997
Efficiency ,043 ,105 ,043 ,409 ,683
Complexity -,044 ,105 -,044 -421 ,675

a. Dependent Variable: Internal to the firm

The coefficients on Table 3.19. state that this model is unsignificant. The model is

statistiscally insignificant and therefore Hla is not supported.

Table 3.20. Model Summary for Simple Linear Regression Analysis I Dependent Variable: External to the
network.

Model Summary

Std. Error of
Model R R Square Adjusted R Square the Estimate

1 ,534a ,285 ,269 ,85761762

a. Predictors: (Constant), Complexity, Effciency
The model summary on Table 3.20. shows that model were used by simple linear
regression analysis and this model containing two independent variables, indicated

the predictive power with its adjusted R square score of 26, 9 %.
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Table 3.21. Coefficientsa for Simple Linear Regression Analysis I Dependent Variable: External to the
network.

Coefficients?

Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -,003 ,102 -,034 973
Efficiency ,071 ,102 ,071 ,693 490
Complexity ,228 ,102 ,227 2,227 ,028

a. Dependent Variable: External to the network

The coefficients on Table 3.21. state that efficiency is not able to explain the
variance in risk sources external to supply network. However the variance in the risk
sources is partly explained by complexity dimension. The standardized beta value of
22% 1is statistically significant and indicates a positive relationship between the

predicted variables. Therefore H1b is partly supported.

Table 3.22. Model Summary for Simple Linear Regression Analysis I Dependent Variable: External to the
firm but internal to the supply chain network.

Model Summary

Std. Error of the

Estimate

,85761762

Model R
1 ,534a

R Square
,285

Adjusted R Square
,269

a. Predictors: (Constant), Complexity, Efficiency
The model summary on Table 3.22. shows that model indicated the predictive power
with its adjusted R square score of 26.9 %.

Table 3.23. Coefficientsa for Simple Linear Regression Analysis I Dependent Variable: External to the
firm but internal to the supply chain network.

Coefficients?

Unstandardized Standardized

Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) ,007 ,088 ,079 937
Efficiency ,505 ,089 ,504 5,681 ,000
Complexity 177 ,089 ,176 1,986 ,050

a. Dependent Variable: External to the firm but internal to the supply chain network
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The coefficients on Table 3.23. state that model is significant. The sign of these
coefficients are positive so the relationship between the independent variables and
the dependent variable is positive as already hypothesized. 50% of the variance is
explained by efficiency and 17% of the variance is explained by compexity. So Hlc was

supported.

One of the three hypotheses (H1c) was supported at the end of the analysis and one
of the hypotheses was partly supported (H1b), one hypotheses were rejected (H1a).
There weren’t any relationships between supply chain management strategy elements
which are efficiency and complexity and internal risk sources to the firm. There is a
relationship between complexity and external risks to the network but there is no
relationship between efficiency and external risks to the network. In the other hand,
supply chain strategy elements have affected to the external risk to the firm but
internal to the supply chain network (H1c). Hereafter, it was questioned if suppy base
management practices had relationship with the supply-side risk sources. This can be

seen in Figure 3.5.

Figure 3.5. Research Model for Simple Linear Regression Analysis I1.
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firm

Supplier

Integration

External to the
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firm but internal

to the supply chain
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H2: There is a statistically significant relationship between supply side risk

sources and supply base management practices.

H2a: There is a statistically significant relationship between supply side risk sources

and supplier integration.

H2b: There is a statistically significant relationship between supply side risk sources

and supplier evaluation.

Table 3.24. Model Summary for Simple Linear Regression Analysis II Dependent Variable: Supplier
Integration.

Model Summary

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 A477a ,228 ,203 ,89301819

a. Predictors: (Constant), External to the firm but internal to the supply chain, External to the

network, Internal to the firm

Table 3.25. Coefficientsa for Simple Linear Regression Analysis II Dependent Variable: Supplier
Integration.

Coefficients?

Unstandardized Standardized
Coefficients Coefficients t Sig.
Model B Std. Error Beta
1 (Constant) 7,904E-17 ,092 ,000 | 1,000
Internal risks to the firm ,454 ,092 454 4,924 ,000
External risks to the firm but ,148 ,092 ,148 1,611,111
internal to the supply chain
network
External risks to the network ,016 ,092 ,016 ,173 | ,863

a. Dependent Variable: Supplier Integration

The model summary and the coefficients table on Table 3.24. and Table 3.25. show that
H2a was partly supported by the analysis. This model has been containing three
independent variables, indicated the predictive power with its adjusted R square
score of 20.3 %. However when the model variables are examined, it is observed that
only the relationship between internal risks to the firm and supplier integration is
statistically significant. 45% of the variance in the dependent variable is explained by

these internal risks. The other two risk sources lack statistical explanatory power.

108



Table 3.26. Model Summary for Simple Linear Regression Analysis II Dependent Variable: Supplier
Evaluation.

Model Summary

Std. Error of the
Model R R Square Adjusted R Square Estimate

1 211a ,044 ,013 ,99354415

a. Predictors: (Constant), External to the firm but internal to the supply chain, External to the

network, Internal to the firm

When Table 3.26. and Table 3.27. below are analyzed, it can be seen that the variance in
supplier evaluation is explained by independent variables which are internal to the firm,
external to the network, external to the firm but internal to the supply chain. The model
has a weak explanatory power with 01% adjusted R square. Also the model variables
indicate that there are no statistically significant relationships between independent and

dependent variables. Therefore H2b was not supported.

Table 3.27. Coefficientsa for Simple Linear Regression Analysis II Dependent Variable: Supplier
Evaluation.

Coefficients?

Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -2,485E- ,102 ,000 1,000
16
Internal risks to the firm ,031 ,102 ,031 ,303 ,763
External risks to the firm but ,156 ,102 ,156 1,524 ,131
internal to the supply chain
network
External risks to the network ,138 ,102 ,138 1,346 ,182

a. Dependent Variable: Supplier Evaluation

The summary of all hypothesis derived from the regression analysis are listed on Table

3.28.
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Table 3.28. Summary of Regression Analysis.

Regression Analysis Hypotheses Support or Reject Sig.
Simple Linear Regression Analysis 1
Hla Reject
Dependent variable: Internal risks to the firm 0.842
Simple Linear Regression Analysis 1
Dependent variable: External risks to the Hl1b Partly Supported 0.071
network
Simple Linear Regression Analysis 1
Dependent variable: External risks to the firm Hle Support 0.000
but internal to the supply chain network
Simple Linear Regression Analysis 2
H2a Partly Supported 0.000
Dependent variable: Supplier Integration
Simple Linear Regression Analysis 2 )
) ) ) H2b Reject 0.245
Dependent variable: Supplier Evaluation

3.2.2.4. Open-ended questions
In this section, the managers were asked four open-ended questions in order to learn

their perspective and ideas about supply chain risk management issues.

The first question was concerned about what motivators or inhibitors affect
information related to a company’s share risk. Motivation for sharing risk related
information is mostly concerned with customer satisfaction, top management
decisions, reducing cost, and making a difference and creating confidence in order to
gain competitive advantage. Inhibitors of sharing risk related information can be
divided under four sub-headings: method, approach, and regulation issues;
communication; sharing information; and risk management. The question and

answers can be seen as follows:

“What are the motivators or inhibitors for companies to share risk related

information?”
Motivators

e The satisfaction of the end consumer
e (Global/managerial decisions
e Product Safety

e Competition
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e Making a difference
e Sharing information in order to avoid delay cost

e Not losing confidence and cooperation
Inhibitors

Method, Approach and Regulation issues

e The absence of quality control systems

e The absence of company policy

e The absence of top management decisions overall

e Short-term planning instead of making and sharing the annual or five-year
budget and strategic plan

e Not being institutional

e Lack of management approach, purchasing approach, and supplier approach
Communication

e Communication failures or difficulties (lack of initiative and responsibilities,
being in different locations, time zone, different languages)

¢ Inability to reach the right people

e Not establishing appropriate channels for communication

e Non-authorized personnel on both sides or a lack of a final decision authority

e Not enough knowledge (lack of foresight)
Sharing information

e To create a barrier to marketing activities

e To prevent the loss of confidence in the company

e Not being willing to share information about financial risks

e Not being transparent and on time in information sharing

e Lack of information sharing or transferring available information to the
suppliers during the technical meeting

e Threat of copying product

e Threat of directly relationship of supplier and customers

e Threat of information sharing with suppliers about specifications such as

technical drawings (because their competitors can take over them)
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The fear of losing power about price negotiation between supply chain
stakeholders

Uncertainty

Risk Management

The absence of identifying and forecasting risks due to ensure for continuity
of quality and services

The absence of demand forecast

Monopoly or limited number of suppliers

Directives from marketing

Lack of production planning

Variability of raw materials prices

Problems in the capacity and over-stock

Reducing costs

The second question was related with risks that are accepted as shared supply chain

risks by companies. As it is done at the factor analysis, the answers gathered from the

open-ended questionare under the sub-headings internal risks to the firm, external

risks to the network, and external risks to the firm but internal to the supply chain.

Internal risks are generally related with the processes and control mechanism.

External risks to the network are generally related with the environmental issues.

Lastly, external risks to the firm but internal to the supply chain are mostly related

with the supply and demand issues. The question and answers can be seen as follows:

“Which risks are accepted by companies as shared supply chain risks?”

Internal risks to the firm

Problems in the internal processes of suppliers

Financial situation of the supply chain parts and financial risk
Quality problems

Work with the suppliers which have financial difficulties
Technical equipment failures

Failure to perform because of over-capacity

Strike in the supplier

Problems of payment term
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Delivery problems

External risks to the network

Political instability (political situation, local and global purchasing
fluctuation)

Volatility in the parity, fluctuations in metal exchange, decline of oil prices
General economic conditions (foreign exchange risk, economic stability,
global stability)

National security (territorial decisions)

Customs regulations and testing factors (TSE, ISO, etc.)

Product safety

Oil and raw material prices and their availability

Natural disasters and force majeure war or state of emergency,

Natural disasters or “acts of God”

Customs issues

External risks to the firm but internal to the supply chain network (supply and

demand)

Risks of logistics (logistics disruptions, logistics costs, property damage and
delay of delivery)

Unexpected changes in demand

Forecasting errors and fluctuations in demand

Single supplier risk

Third question was related with analysis and minimize of risk and performance

trade-off. It is divided to three sub-heading to analyze the answers of this question.

These are supplier evaluation, supplier integration, and supply chain risk

management. The question and answers can be seen as follows;

“How can the risk performance trade-offs in supply chain strategies be analyzed and

minimized?”’

Supplier Evaluation

Effective risk analysis and supplier evaluation system that is established

according to the company structure can help to minimize risks.
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e KPI (Key Performance Indicator) can be identified. Performance indicators of
suppliers are monitored (does not work with suppliers that have low
performance).

e Alternative suppliers will be created by increasing the number of suppliers. It
enhances product suppliers in different geographical regions. It may also
increase the number of the alternative raw material suppliers.

e Performance criteria should be clear, understandable, and measurable (to be
closed for comments, statistical evaluation). A separate area should be given
for comments.

e Stock order quantities should be given according to supplier’s production-

delivery performance. Thus, risks can be reduced.

Supplier Integration

e The establishment of effective communication channels and the provision of
bilateral information flow are the important issues.

e High and healthy internal and external information sharing is a necessary.

e Information flow should be through between departments and companies.

e All coming input-output of supply chain should be control and made
permanently positive or negative feedback.

e Training.

o Agility.

Supply Chain Risk Management

e Risks should be identified and definitions should be accurate.

e Preventive actions should be determined.

e Failure mode and effect analysis (FMEA) should be done. Thus, risk priority
number can be calculated in conjunction with the severity, detectability, and
probability of occurrence in order to be prioritize the risks.

e Supply chain consists of many different stages, and thus in every stage can be
faced with risks. The important part is to focus on risks with the largest affect
on processes.

e Safety stock requirement should be adjusted according to demand

forecasting.
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Risks can be analyzed by periodic evaluations with the targets. Hence, the

negative situations can be foreseen and minimized.

The fourth question concerned the implementation of supply chain management

processes within a company or across companies. According to answers to this

questions, the answers is given in three sub-heading which are top management,

organizational structure, and risk management. The question and answers can be seen

as follows:

“How can the implementation of SCRM processes be organized within and across

companies?”

Top management

Organization chart should be prepared. Responsibilities and task should be
clear. Supply chain policy should be correctly identified; data can be entered
and evaluated on the intranet system; authorities and responsibilities should
be determined by management based on purchasing volume.

All departments are responsible and management should support the
strategies. Periodic assessments should be made and areas for improvement

should be identified and action plans should be prepared.

Organizational structure

The information flow should be required between departments of planning,
purchasing, trade, quality, R&D, and sales.

The quality control systems, information flow systems, feedback after each
action, and approval stage is required between companies. Then, companies
can evaluate each other performance and results can be analyzed together.
Supply chain risks should be managed in coordination with logistics and
production departments. However, it differs depending on the size of the
company’s business volume. Supply chain function can be organized under
the logistics or purchasing departments, grouped as a separate supply chain
function.

Assessment of responding quickly to urgent customer demand conditions

(agility) should be evaluated and taken necessary actions for improving.
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The company evaluates the performance of each organization between the
companies and results achieved by analyzing together.

Clear and simple communication should be provided within the
organizational structure.

The process should be analyzed step by step; job description should be clear
for each step and explain an understandable way. The appropriate person
should be determined for each task; task descriptions and instructions must be
written. There are different method to manage risks in a company such as
teamwork, top management decisions, supply chain, operations, product

development, and R&D department’s manager’s decisions.

Risk Management

Risk management must be effectively implemented as part of the company’s
established system.

The correct point of contact should be identified between companies.
Communication must occur in a common language

Management system applications must be done by an authorized person.
Information should be collected in a single point, coordination should be
ensured.

Senior management should be informed.

Risk management should be regarded as a separate management in
conjunction with internal audit function. It should proceed in parallel with a
management level.

Risk management should be evaluated by different departments and must be
checked by different perspectives. Thus, monitoring mechanisms can reduce
blindness.

Terms and standards related to the goods or services received should be
defined very clearly.

Identification which is different from the standard should be shared on time.
Strong communication is required based on trust.

Make supplier think and feel like the Buyer Company.

Risk management should be controlled by a separate audit function.

Action plans must be implemented in parallel with the operations people.
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Necessary measures should be taken. Corporate culture must be developed
accordingly.

Failure mode and effect analysis should be done.

Gradual control mechanisms should be used in the selection of supplier in
order to minimizing risks. There should be identified processes to follow by
purchasing, planning, and quality departments together. Holistic targets are
essential for joint decision-making in the company.

Planning departments should share their sales forecasts.
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CONCLUSION

Nine sectors have been analyzed with failure mode and effects analysis by asking
fourteen different risk sources to the managers of purchasing, supply chain, and
production. These sectors are dried food, automotive, paint, leather, textile, aviation,
plastic, machine, and metal. After calculating their priorities in these sectors, two
items appears to have high priority in six sectors. First one is labor/management
problems at suppliers which have high priority in dried food, automotive, paint,
leather, textile, and aviation sector. Second one is transportation disruptions with
inbound supply channels which have high priority in plastic, dried food, paint,
textile, automotive, and machine. In addition to these two risk items, natural disasters
or “Acts of God” affecting supplier’ operations have high priortity in five sectors.
These sectors are automotive, dried food, textile, plastic, and leather. On the other
hand, labor/management problems at supplier are loaded in the factor analysis as
internal risk to the firm. Transportation disruptions with inbound supply channels are
loaded as external risk to the firm but internal to the supply chain network. Natual
disasters or “Acts of God” affecting supplier’s operations are loaded as external risk
to the network. It shows the supply chain managers are considered three risk items
which caused from the internal firm to natural disasters. Dried food industy has a
high priority of labor management problems at supplier. When it is compared with
the other manufacturing industry, labor/management problems have been faced more
than other industries. Agricultural labor works in the most primitive conditions in
this industry from the early morning to late evening in a less amount of fee. Their
problems are generally related with the low wages, housing, nutrition, health
problems and difficult working conditions. Because of that many problems have
been faced in this industry. The other sector which has high priority for labor
management problems at supplier is the automotive industry. As in the entire world,
automotive industry is one of the leading sectors in Turkey's economy. This industry
has major buyers in key industries such as iron and stell, petrochemicals, and tires.
Automotive is a leading sectors in the manufacturing industry when compare its
share in the production and evaluation of the economic contribution rate in Turkey.
However, as same as food industry automotive industry’s risk sources which has a
high priority labor/management problems. For example, Bursa is the center of the

automotive center with annual $22 billion in exports which is the largest part of
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exports. Last year, total of 15 thousand 600 automotive workers from four companies
had joined the strike and stoppage the work because of wage policy. Workers blamed
to companies and unions about implementing different wage policy for equal work.
Because of these labor management problems, the loss of one day of production in
the sector caused to the economy of $ 175 million. The other industry is painting
industy. Turkish painting industry is in Europe's 6th largest paint manufacturer. The
total production capacity of the sector is annually about 800,000 tons / year. The
paint production has increased 200% in the last decade in Turkey. The share of the
world market in the Turkish paint industry of this scale takes about 1.5-2 percent.
Hovewer, Turkish paint industry in terms of production have dependent on external
conditions. Due to the need for the raw materials and intermediate goods are based
on substantially on imports. Painting industy has a high priority of labor management
problems at supplier. In this industry informal working is exteremly intense and
hazardous chemicals have been generally used for human health that can be serious
problems in terms of occupational health and safety. The other industry is leather
industry which has high priority for this risk item. Leather industry supplies a large
of the raw materials from abroad for all inputs that use in the industy. These products
have become high quality products after processing. Leather and leather products
have a very wide range of applications and enter the overall luxury goods group.
While the production of leather and leather labor was born in Europe, the first
development of this sector has increasingly shifted to Asia and Latin America, and
especially directed to areas where livestock have improved. Turkey comes after Italy
in Europe in leather production in the world. This is the industry of working and
production conditions are very diffucult for leather labor. Many heath problems
caused dirty environment, long working hours, heavy labor, mandatory overtime, and
low wages. Textile and apparel is one of the labor-intensice sectors, too. Today,
Turkey is the third-largest textile exporter of Europe’s and the world’s sixth largest
apparel exporter. Hovewer, labor management problems have high priority in this
industry. The result of problems generally occur from low wages, not writing of
hours, mandatory overtime, unregistered workers, the minimum wage for the
payment of the social security contributions, not processing of seniority, and heavy

working conditions.
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As dissussed before labor management problems, transportation distruption and with
inbound supply channels and natural disasters or “Acts of God” have affected to the
supplier operations. These effects can appear as the main failure modes. There are
three failure modes for six sector which have high priority; incomplete and incorrect
shipments, delays in delivery times, stoppage in production or assembly. In addition
to these failure modes never delivered shipments due to the interruptions of the
production in the suppliers is the another failure modes for natural disasters which
has high priority in five sectors. These failure modes have affected to the reliability
of the supplier and costs which are incurred due to the failure of production or
assembly. The other effects can be listed as personnel overtime, transportation costs,
loss of personnel, and loss of money, materials and facilities. There are many causes
of these failure modes. Unions, labour rights, low wages, or unregisreted labor can
create labor/management problems at supplier. For example, workers can be fired
due to become a member of unions. Child labor can be worked for low wages. Low
wages are common occasion for manufacturing industry. The lackness of
certification systems of supplier make harder to control their processes and
application for buyer companies. Unregistered labor (unpaid Social Security
employees), the lack of appropriate work environment and working hours can create
serious health problems. Weather conditions, accidents, volcanic eruption, and strike
carried our in ports can create transportation disruptions with inbound supply
channels. For example, transporters can remain stuck on the road or in the parking
area for days because of heavy rainfall and snowfall. Although the rules are obeyed
and all necessary cauitions are taken, accidents can happen on a sudden. Or volcanic
eruption can change all the plans and transportation nodes. This is a good example
that volcanic eruption that occurred in Iceland. The aerospace company which is
analyzied mentioned that their specific raw materials which normally come from US
Northern Hemisphere, had to be entered from South Hemisphere by changing all the
its way. Lastly, the employees who work heavy and exhausting business at the port
can go on striks for their right. This occasion can cause long waitings on the ports for
the transporters or conteyners. Natural disasters, severe weather events and diseases
can affect to the supplier’s operations. Because of earthquake, flood, hurricane,
storm, etc. supplier’s facilitity, raw materials or operation machines may be become
unavailable. Further, employees may be damaged. Or, closing roads due to snow,

flooding due to rain, extremely hot or cold weather can affect to the delivery times.
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Today, dangerous and deadly diseases can rapidly conquer the world. For example,
the world famous SARS virus has spread to only 1.5 months. Over 8,000 people
were infected with the virus and 755 of them died. Because of them supply chain

operations have been affected in USA.

When results of the questionnaire are analyzed by descriptive statistics, two risk
items have emerged as the main supply side risk source dimensions. These are
respectively incoming product quality problemsa and financial instability or financial
failure of a supplier. Although the user-based definitions of quality incorporate
subjective elements from the perspective of consumer preferences, manufacturing
industry generally focuses on the supply side of equation and is primarily concerned
with engineering and manufacturing practice about quality issues. Once a design or a
specification has been established, any deviation implies a reduction in quality.
Excellence is equated with meeting specifications, and with “making it right the first
time.” A product that deviates from specifications is probably to be poorly made and
unreliable. So it provides less satisfaction than one that is properly constructed.
Quality is defined in a manner that simplifies engineering and production control.
Statistical quality control and reliability engineering has been led to an emphasis.
Both techniques are designed to select deviations early by analyzing a product’s
basic components, identifying possible failure modes, and then proposing alternative
designs to enchance reliability and employing statistical techniques to find if a
production process is doing apart from acceptable limits. Second important risk in
the manufacturing industry is financial instability or financial failure of a supplier.
Suppliers are the lifeblood of many organizations. Dependencies between supply
chain parts have increased and all partnerships present risk. However, some suppliers
may be sensitive to buyer-company operations, while others are not interested so
much and not feel any fear to business continuity. Financial risk and instability of
supplier decrease of business confidence. For example, a company invest a project,
but a project — and the project’s funding — can be settled with if even one essential
supplier fails to deliver on a predetermined contract. Thus, being proactive and
assessing the financial stability of suppliers are the crucial for companies in order to
minimize financial risk and increase business confidence. Relying on any one
supplier for a critical product makes company open to forces outside companies’

control. Identifying which supplier are needed to diversify is important for mitigating
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risk. A disruption in any link can affect to other links in a supply chain. So any
disruptions caused the suppliers financial stabiliy present time and delays problems.
Furthermore, if a mojor supplier suddenly goes under, its partners can be faced
serious problems such as delaying projects, being have to find new suppliers, being

unable meet deadlines, credit issues and bad reputational impact.

When results of the questionnaire are analyzed by descriptive statistics, one element
has emerged as the main supply chain strategy element which is reduction of supplier
base. Reduction of supplier base and enforced outsourcing, increased product variety
and focusing on efficiency are essential supply chain strategy elements in general.
Many companies are aware that there may be need to reduce the number of suppliers
due to be difficult to deal with them. Hovewer, in this study reduction of supplier
base is to contribute to an increase of risk within their supply chain. In this study it is
also searched the perceived importance levels of supply chain strategy elements in
general. Enforced outsourcing has led to considerable benefits such as cost reduction
and affecting product quality in a good way. But from the other side is considered to
lead to supply chain risk. Increaing demand for product variety creates more complex
product process technologies and affects to risk. Globalization of the supply chain,
centralized production and distribution are not as essential as other strategy elements

that mentioned above.

The main dimension of supply base management practice is the quality assurance
program for supplier’s specific product according to manufacturing industry. The
second important practice is to take changes of specifications after to be developed a
new product design. These two practices have highly interaction between each other.
Identifying the applicable technical requirements as specified within engineering
drawings, material and processing specification have contained a number of
additional quality requirements such as critical part/material traceability and review
of products/processes/systems. Supplier quality assurance process includes several
steps from definition of the product’s quality requirements to selection the most
appropriate supplier. On the other side, suppliers may be offered the opportunity to
improve or develop their systems. Sharing sensitive information is not preferred
supply base management practices. Visiting supplier’s facility is also not preferred

supply base management practices in general.
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Before the looking the relationship between supply chain strategy elements and
supply-side risks, supply-side risk sources and supply-base management practices,
factor analysis is made. Supply chain strategy elements are loaded in two factors.
Focusing on efficiency, central distribution and production, and reduction of supplier
base are loaded as efficiency. Globalization, outsourcing, and product varieties are
loaded as complexity. Supply-side risk sources are loaded in three factors.
Labor/management problems, financial instability of supplier, incorrect interpreting
to the requirements or quality problems, and ineffective management are loaded
internal risks to the firm. Political instability, natural disasters, variability in
transportation time, problems, sharing information is loaded external risk to the firm.
Long physical distances, inability to influence suppliers, transportation distruption,
and inability to meet with demand are loaded as external risks to the firm but internal
to the supply chain network. Supply-base management practices are loaded in two
factors. Our company has a quality-assurance (certified) program for our supplier's
specific product; our company takes advantage of supplier-provided technical
support and test capabilities; our company has a quality-assurance program for our
supplier's manufacturing process; we share a great deal of sensitive information with
our suppliers are loaded as supplier integration. Commodity management teams set
the levels of cost, quality and lead time for supplier performance and our
manufacturing personnel regularly visit our supplier's facility are loaded as supplier
evaluation. Then, the relationship between supply chain strategy elements and
supply-side risk sources are analyzed by regression analysis. According to results,
there is no relationship between supply chain management strategy elements and
internal risks to the firm. There is relationship between complexity and external risks
to the network, but no relationship between efficiency and external risks to the
network. However, there is significant relationship between supply chain
management strategies and external risks to the firm but internal to the supply chain
network. Lastly, the relationship between supply-side risk sources and suppy base
management practices are analyzed. There is no relationship between supply side
risk sources and supplier evaluation. Although, there is only the relationship between
internal risks to the firm and supplier integration is statistically significant, there is no
relationship between the other two risk sources and supplier integration. Thus, it is
obvious that manufacturing industry in Turkey have been faced with risks which caused

from external to the firm but internal to the network due to efficiency and complexity of
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supply chains. Because of focusing on efficieny, central distribution and production and
reduction of supplier base, companies have been influenced the negative consequences
like long physical distances, transportation disruptions, inability of influence supplier
and inability to meet with demand. Globalization, outsourcing and product variety as
complexity dimension have also affected to the risks which caused from the external to
the network (such as political instability, natural disasters and variability in
transportation times). On the other side, labor management problems, financial
instability, incorrect interpreting, quality problems and ineffective management
problems at the supplier have been managed by the practices of supplier integration like

quality assurance for specific program and systems and sharing information.

In the last section of questionnaire four open-ended questions are asked to the
managers in order to learn their perspestive and ideas about supply chain risk
management issues. First question was concerned about what motivators or inhibitors
have affected to share risk related information for companies. Motivators of sharing
risk related information are mostly concerned about customer satisfaction, top
management decisions, reducing cost, and making a difference and creating
confidence in order to gain competitive advantage. Inhibitors of sharing risk related
information can be divided under four sub-heading. These are method, approach, and
regulation issues, communication, sharing information, and risk management.
Second question was related with risks which are accepted as shared supply chain
risks by companies. The gathered answers from the open-ended question for this
question, sub-headings are given as internal risks to the firm, external risks to the
network, and external risks to the firm but internal to the supply chain. Internal risks
are generally related with the processes and control mechanism such as problems in
the internal processes, financial instability, and quality problems. External risks to
the network are generally related natural disasters, politicial instability, and general
economic conditions. Lastly, external risks to the firm but internal to the supply
chain are mostly related with the supply and demand issues such as logistic risks,
unexpected changes in demand and forecasting errors. Third question was related
with analysis and minimize of risk and performance trade-off. It is divided to three
sub-heading to analyze the answers of this question. These are supplier evaluation,
supplier integration and supply chain risk management. Effective risk analysis and
supplier evaluation system should be established and alternative supplier should be

created. Effective communication channels and information flow is important for
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supplier integration due to high and healthy internal and external information
sharing. Risk should be analyzed, identified and preventive actions should be
determined. Fourth question was related with implementation of supply chain
management processes within a company or across companies. The answers are
given in three sub-heading which are top management, organizational structure, and
risk management. Top management decisions about implementation supply chain
management processes are to prepare organization chart, prepare to policies, and
make clear about responsibilities. Then organizational systems should be maintained
in terms of information flow and given responsibilities between departments of
company and quality control systems. Effective implementation of the establish

system is crucial in order to manage and mitigate risks.
Implications for practitioners

This study has some implications for both practitioners and scholars. Practitioners
can use the findings while managing their supply-side risk sources and improve their

risk management system.

For the already established manager’s production, logistics & supply chain, and
marketing, it is essential to be sure about their supply-side risk sources which have
high priorities. If these sources are not prioritized, it will be difficult to manage and
mitigate these risk sources. For implementation of risk management practices, as
already mentioned in the open-ended questions part, the decisions of top
management have high importance. If the top management is considered about this
issues, the organizational structure can be revised in terms of responsibilities of
managers and departments or can be created a risk management team includes all
related managers in order to create an effective risk management system. Method,
approach, and regulation issues (such as company policy, short and long term
planning) can be evaluated in conjuction with risk items. Information flow and
communication between departments of planning, purchasing, trade, quality, R&D,
and sales can be powerful. All coming input-output of supply chain should be control
and made feedback to improve the system. In sum, especially in manufacturing
industy (which has high importance of being the materials on time with high quality
and a good price) supply-side risk sources should be prioritized and managed. Failure

mode and effect analysis is a way to calculate the risk priority number in conjuction
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with the severity, detectability, and probability of occurrence in order to be

prioritizing the risks.
Limitations and Scholarly Implications:

In this research, firstly the main supply-side risks sources are analyzed in the
manufacturing industry by using failure mode and effects analysis in order to
priorizite them. For this part of the research it is used data from ten companies in
nine different sectors. Even though five different department’s managers were
targeted to interview in order to collect multiple perspectives, it was not achieved.
There were some reasons like seen the interview as a time consuming and did not
bother with this kind of information in short time. This is the first limitation of this
study. Further research, it should be interviewed to managers from different
departments and if it is possible, it should be composed a team in order to evaluate
the risk sources together for common judment. Thus, managers can be more
attractive and come open to ideas related with topic. All companies which
interviewed from only Aegean Free Zone. This is the second limitation of this study.
Then, it is analyzed the relationship between supply chain strategy elements and
suppy-side risk sources, supply-side risk sources and supply base management
practices. For this part of the research it is used data from 95 managers of
production, logistics & supply chain and marketing departments. Samples are
selected from production industry, from the companies located in Izmir, especially in
the Aegean Free Zone and Atatlirk Industrial Zone. This is the third limitation. For
further research, survey can be applied for other regions in izmir and Turkey, and
different countries in the world due to see different perceptions and practices of
companies. Moreover, survey can be applied for other industies by improving with
additional variables. Thus, different supply-side risk sources, supply chain stategy
elements and supply base management practices and the relationship between them
can be figured out in different industries in Turkey and in the world. Furthermore, in
this study, it is made a general framework about supply chain risk management
implications from the opinions of supply chain managers. Hence, scholars can study

on this issue as well.
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APPENDIX

APPENDIX 1 Classification of Sectors

SELECTED SECTORS TO THE STATISTICAL CLASSIFICATION OF ECONOMIC
ACTIVITIES IN THE EUROPEAN COMMUNITY (NACE REV.2 2015)

NO KOD DEFINITION COMPANY NAME PRODUCT
. Pzdd”ric;:;’r;ftzr:ﬁz" SYSTEM MULTIFOOD GIDA TEKSTIL Dried food
NACE Rev.2 vezetables MAK. SANAYi VE DIS TiC. LTD.STI. production
(10.39.05) &
2 NACE Rev.2 ManL;facggllng of HUGO BOSS TE;(_;TIL SANAYI LTD. Apperal
(14.13.04) PP :
Manufacturing of
'efszﬁ;:sn(?ure':tzd SF LEATHER DERI TEKSTIL Bags and
3 NACE Rev.2 phandba s egtgc fir, KONFEKSIYON Accfssories
(15.12.07) 65 SANAYI VE TICARET LTD. STi.
the manufacture of
products)
Production of the
o R (P TERSa0| AKCONGULBOWSAIVE | poer i
(20.30.11) ¥ Y 3
polymer
Manufacturing
5 NACE Rev.2 pla;:csbaisc,kia::age FILE SAN PLASTI;(T?AN. VE TIC. LTD. Plastic net
(22.22.43) 8% packaging '
material
NACE Rev.2 _Man“facmr'ng (.’f FILE MAKINA AMBALAJ SAN. TiC. Packaging
6 filling and packaging - .
(28.29.05) ) LTD. STI. Machinery
machines
Z DEPOL
7 NACE Rev.2 | Production of metal HMT KSS?I’E\IMLEPR? AMA Liquid Storage
(25.29.02) | reservoirs and tanks OTOMASYON SAN. VE TiC. LTD. $Ti. Systems
Manufacturing of
3 parts and MAHLE MOTOR PARCALARI SAN. automotive suopl
NACE Rev.2 accessories for VE TiC. A.S. PPl
(29.32.20) motor vehicles
*KALE PRATT & WHITNEY UCAK
9 Manufacturing of MOTOR Aircraft engine
NACE Rev.2 aircraft parts SANAYI A.S. parts
(30.30.02) *LISI AEROSPACE
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APPENDIX 2 Disclosure of Survey

Bu anket Kader Tetik’in Tedarik ile ilgili Risk Kaynaklar1 ve Tedarik
Temelli Yonetim baghkli yiiksek lisans tezi i¢in hazirlanmistir. Ankette
tedarik risk algisi, tedarik  zincirindeki riskin artmasina neden olan
gelismeler ve tedarik bazli yonetim alaninda firmanizin uygulamalarina
iligkin sorular bulunmaktadir. Bu ¢alismada farkli sektorlerde yer alan
firmalarin  tedarik risk kaynaklar1 ve yonetim uygulamalar1 arasindaki
iliski analiz edilecektir. Sonuclar bilimsel arastirma igin kullanilacak ve
bu amaclarin disginda tgcilincii taraflar ile paylasilmayacaktir. Bu ¢aligmanin
bundan sonraki tedarik zinciri risk yoOnetimi ¢aligmalarinda yol gdsterici
olmas1 agisindan asagida yer alan sorularin sizler tarafindan yanitlanmasi
bliyilk 6nem tagimaktadir. Bu konuda gostermis oldugunuz ilgi ve

yardimlarinizdan dolay1 simdiden tesekkiir ederiz.

Anketi ekteki form {izerinde ya da asagidaki link tiklanarak doldurulabilir.
Sizi, *Tedarik 1ile ilgili Risk Kaynaklar1 ve Tedarik Temelli Yonetim
Anket *formunu
doldurmaya davet ediyorum. Formu doldurmak icin surayr ziyaret edin:
https://docs.google.com/forms/d/1Bgb3UgNzw34BkOdrTDZ-

D7X59k174Q onl1ZZ0ieYjG4/viewform?c=0&w=1&usp=mail_form_link

Kader Tetik
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https://docs.google.com/forms/d/1Bqb3UqNzw34BkOdrTDZ-D7X59kI74Q_on1ZZ0ieYjG4/viewform?c=0&w=1&usp=mail_form_link
https://docs.google.com/forms/d/1Bqb3UqNzw34BkOdrTDZ-D7X59kI74Q_on1ZZ0ieYjG4/viewform?c=0&w=1&usp=mail_form_link

APPENDIX 3 Turkish of Survey

TEDARIK iLE ILGILI RiSK KAYNAKLARI VE TEDARIK TEMELLi YONETIM ANKETiI

PROFIL SORULARI:

1. Yasiniz : [J20-29 [130-39 []40-49 [150-59 [160 ve iistii
2. Cinsiyetiniz : [ Kadin [] Erkek

3. Mevcut igyerinizde ¢alisma siireniz? : __ Yil/___ Ay

4. Profesyonel ¢aligma siireniz? ___ Yil/_____ Ay

6. Isletmenizin yas1? -[]1-5 []6-10 []11-20 [121-30 []30’dan fazla

7. Hangi departmanda gorev yapmaktasiniz?
8.Calistiginiz isletmede kag kisi istihdam edilmektedir?

[ ]200°den az [ ]201-500 [ ]501-1000 [ 11001-1500 []1501-2500 ]
2500’den fazla

9. Calistiginiz kurumda pozisyon seviyenizi belirtiniz:

[] Tedarik Zinciri Uzman [ ]Tedarik Zinciri Takim Lideri [ ]Tedarik Zinciri Miidiirii
[|Tedarik Zinciri Direktorii

[Tedarik Zinciri Yoneticisi / Baskan Yardimcisi DDiger

10. Tedarik zinciri siirecleriniz i¢in dig kaynak kullanimi (fason/tageron) faaliyetlerinin yiizdesi (%)

belirtiniz.
[10% []1-25% [126-50% [151-75% [ 175 ve iistii %
Bu béliimdeki sorular satin aldiginiz iiriinlerle ilgili tedarik riski alginizi 6l¢mektedir.

Bir iiriin icin kaynak ya da tedarik zinciri yonetimi esnasinda asagidaki faktorlerin tedarik

zinciri riskini ne boyutta etkiledigini diisiiniiyorsunuz?

1=Cok diisiik 2=Ortamn biraz altinda 3=Orta 4=Ortanin biraz iistiinde 12345
5=Cok yiiksek

Tedarik¢i firmadaki etkisiz yonetim sekli HinIRInln
Finansal istikrarsizlik veya tedarik¢inin mali basarisizligi HIRIRIEIN
Tedarikgilerin gereksinimlerimizi hatali yorumlamasi HINIRIRE
Girdi iirinde kalite sorunlart Hijmnnin
Tedarikg¢ideki is¢i/yonetim sorunlart HinIninln
Tedarikgiler ile elektronik bilgi paylasimi (6rnegin EDI, ERP aracilig: ile

)sorunlar1 ooy
Alternatif tedarikgilerin eksikligi Hinininin
Tedarikgileri etkileme yetersizligi OO
Tedarik¢inin talepteki Onemli artiglart (%20°den fazla)  karsilamadaki oot
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yetersizligi

Girdi tedarik kanallarindaki ulasim aksamalari

Gelen tedarik kanallarindaki ulastirma siirelerinde degiskenlik

Siyasi istikrarsizlik / savasin tedarik¢i operasyonlarini etkilemesi

Dogal afetlerden veya miicbir sebeplerden etkilenen tedarik¢i operasyonlari

I
OoOodo
I
OoOoda
OoOodo

Tedarik¢ilerinizle aranizdaki uzak mesafeler

Bu béliimdeki sorular tedarik zincirindeki riskin artmasina neden olan gelismelerle ilgili

algimiz1 6l¢mektedir.

Sizce asagidaki gelismeler tedarik zincirindeki riskin artmasina ne élciide neden olur?

1=hi¢ etkilemez 5= ¢ok etkiler

Gtivenlik boyutlar1 yerine verimlilige odaklanma

Tedarik zincirinin kiiresellesmesi

Merkezi dagitima odaklanma

Zorunlu dis kaynak kullanimi

Tedarikgilerin azalmasi

Artan iirlin ¢esitliligi

Merkezi tiretim

Genel olarak tedarik zincirinizin c¢evresel olumsuzluklara karsi kirilgan
oldugunu diisliniiyor musunuz?

O O000OoOoOoO -
N
O goooognO -
I e
O |goooooo

Bu boliimdeki sorular tedarik bazh yonetim alanlarinda firmamzin uygulamalarina iliskin

algimz1 6l¢mektedir.

Tedarik temelli yonetim alanlarinda firmamzin uygulamalarmma iliskin en uygun cevaplar
belirtiniz: (en sik cahistigimiz tedarikci/tedarikgileri diisiinerek yanitlayabilirsiniz.)

1 = Kkesinlikle katilmiyorum 7 = kesinlikle katiliyorum 1234567

Uriin yonetim ekipleri tedarikci performansi icin maliyet, kalite ve
sl yonerm epiert P ¢ Y OOodonod
eslim siiresi seviyelerini ayarlar.

Yerel fabrika yoneticilerine satinalma siparisleri ve giinliik tedarik
ay R paris g O0dddbonond
akiglari yiirlitme yetkisi verilmistir.

Firmamizin tedarikgilerin belirli {iriinleri i¢in onayli kalite gilivence
programi vardir. ooodon

Firmamizin tedarikgilerin {iretim siireci i¢in bir kalite giivence programi
vardir ooodon

Firmamiz tedarikgileri tarafindan saglanan teknik destek ve test
olanaklarindan yararlanir. noooooo

Uretim personelimiz diizenli olarak tedarikgilerin tesislerini ziyaret eder. oo d

Tedarik¢iler biz eni bir drlin tasarimi elistirdikten sonra
e e yen . gels Oodooodn
spesifikasyona iligkin giincellemeleri alir.

Biz tedarikgilerimizle hassas bilgilerin biiylik bir kismin1 paylasiriz. ugguoaoug

Biz anahtar girdi kalemlerinde fiyat sabitlemek i¢in tedarik¢ilerimizle
yillik anlagmalar yapariz. pooooog
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Sirketlerin risk ile ilgili bilgileri tedarik zinciri ilyeleri ile paylasmalar i¢cin ihtiya¢ duyulan itici

giicler veya bunun oniindeki engeller nelerdir?
Hangi riskler sirketler tarafindan ortak tedarik zinciri riskleri olarak kabul edilmektedir?
Tedarik zinciri stratejilerinde risk-performans iliskisi nasil analiz ve minimize edilebilir?

Tedarik zinciri risk yonetimi siireclerinin uygulanmasi sirketler icinde ve sirketler arasinda
nasil organize edilebilir? Yetki ve sorumluluklar nasil dagitilmali, hangi fonksiyonlar

tarafindan yonetilmelidir?
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APPENDIX 4 English of Survey

SUPPLY - SIDE RISK SOURCES AND SUPPLY BASE RISK MANAGEMENT

QUESTIONNARE
PROFILE QUESTIONS:
1. What is your ages? : [_]20-29 [ ]30-39 [ ]40-49 [ ]50-59 [ 160 and over
2. What is your gender? : [ ] Female [ ] Male
3. How long are you working current workplace? : ~ year/  month
4. How long are your professional working time?  year/  month
6. What is company’s age? : [ ]1-5 []6-10 []11-20 []21-30 [ ]Over 30
7. Which department you have been working?
8. How many people are employed in your business unit?
[]Less than 200  []201-500 []501-1000 []1001-1500 [11501-2500 []Over
2500

9. Please indicate the level of your position within your organization:
[ISupply chain specialist [ISupply chain team leader
Supply chain director

[ISupply chain executive/VP [ ]Other

[ISupply chain manager

[l

10. Please indicate the percentage (%) of total activities in each supply chain area that are currently

outsourced

[10% []1-25% [126-50% [151-75%

[ ]Greater than 75

The next set of the questions relates of your perception of supply risk for the pruchased item you just

desribed.

When making sourcing or supply management for a product, to what extent are you concerned about

each of the following factors which may contribute to supply risk?

5-point scale 1=not at all, 2=slightly, 3=moderately, 4=very, S=extremely 1 2345
Ineffective management in the supplier firm CICI00]
Financial instability or financial failure of a supplier CICI00]

Suppliers incorrectly interpreting our requirements

I I

Incoming product quality problems

I

Labor/management problems at suppliers

Doyl

Problems in electronically sharing information (e.g., through EDI, ERP) with
suppliers

|

Lack of alternative suppliers

[

Inability to influence suppliers

I I

Inability of suppliers to meet significant (>20%) increases in required

(0 [
volumes
Transportation disruptions with inbound supply channels L0000
Variability in transportation times with inbound supply channels L0000

Political instability / war affecting suppliers’operations

[

Natural disasters or “acts of God” affecting suppliers’operations

I

Long physical distances between you and your suppliers

[

In your opinion, to which extent do the following developments contribute to an increase

within your supply chain?

of risk

1=do not agree 5= do agree absolutely

12345

Focus on efficiency instead of security aspects

I

Globalization of the supply chain

I I

Focus on central distribution

[
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Inforced outsourcing L0000

Reduction of suppliers L0000

Increased product variety OO0

Centralized production OO0

In general, do you consider your supply chain as vulnerable to incidences? HRRRN

Indicate the most appropriate response regarding your firm's practice of the following areas of supply
base management:

On a scale of 1 = strongly disagree to 7 = strongly agree 1234567

Commodity management teams set the levels of cost, quality and lead time
1y manag R 0 o [ o o
for supplier performance.

Local plant managers are given authority to execute purchase orders and
cal b & & Y P L0000
daily supply flows.

Our company has a quality-assurance (certified) program for our supplier's
specific product. (I

Our company has a quality-assurance program for our supplier's
manufacturing process. HooHoon

Our company takes advantage of supplier-provided technical support and
test capabilities. O

Our manufacturing personnel regularly visit our supplier's facility. HREREEE

Suppliers receive changes to our specifications after we develop a new
product design. I [ [

We share a great deal of sensitive information with our suppliers. HIRRRRRN

We undertake annual negotiations to establish the price for key-input items
N . y b Y 0 o o o
om our suppliers.

What are the motivators or inhibitors for companies to share risk related information?

Which risks are accepted by companies as shared supply chain risks?

How can the risk performance trade-offs in supply chain strategies be analyzed and minimised?
How can the implementation of SCRM processes be organized within and across companies?
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APPENDIX 5 References of Survey

Variables of Supply

Researcher who
developed

Researcher who used in
Qualitative / Conceptual

No Related Risks questionnaire scale Frequency studies Frequency
Ineffective Zsidisin and Wagner, Chopra and Sodhi, 2004

1 management in the | 2010 | 1
supplier firm
Financial instability | Zsidisin and Wagner, Chopra and Sodhi, 2004;

2 or financial failure |2010; Thun and 2 Zeng, Berger, and 1
of a supplier Hoenig, 2011 Gerstenfeld, 2005
Suppliers Zsidisin and Wagner, Manuj and Mentzer,

3 incorrectly 2010; Murugesan et 5 2008 |
interpreting our | al. 2013
requirements
Incoming product | Zsidisin and Wagner, Manuj and Mentzer,

4 quality problems 2010; Murugesan et 2008; Miller 1992;

al.  2013; Jiittner, Treleven and
2005; Sofyalioglu and Schweikhart, 1988;
Kartal, 2012; Thun 4 Chopra and Sodhi, 2004; 6
and Hoenig, 2011; Juttner, Peck, and
Wagner and Bode, Christopher, 2003; Zeng,
2006 Berger, and Gerstenfeld,
2005
Labor/management | Zsidisin and Wagner, Miller 1992; Machalaba
5 problems at | 2010; Jittner, 2005; and Kim, 2002; Chopra
suppliers Sofyalioglu and 3 and Sodhi, 2004; Jiittner, 4
Kartal, 2012 Peck, and Christopher,
2003
Problems in | Zsidisin and Wagner, Manuj and Mentzer,
6 electronically 2010; Murugesan et 2008; Chopra and Sodhi,
sharing information | al.  2013; Jiittner, 2004; Zeng, Berger, and
(e.g., through EDI, | 2005; Zsidisin and 4 Gerstenfeld, 2005 )
ERP) with suppliers | Ellram, 2001;
Sofyalioglu and
Kartal, 2012; Thun
and Hoenig, 2011

Lack of alternative | Zsidisin and Wagner, Chopra and Sodhi, 2004

7 suppliers 2010; Murugesan et 3 1

al. 2013; Thun and
Hoenig, 2011

Inability to | Zsidisin and Wagner, Chopra and Sodhi, 2004

8 influence suppliers | 2010 1 !
Inability of | Zsidisin and Wagner, Manuj and Mentzer,

9 suppliers to meet|2010 2008; Chopra and Sodhi,
significant (>20%) 2 2004; Jiittner, 2005; 4
increases in Zeng,  Berger, and
required volumes Gerstenfeld, 2005
Transportation Zsidisin and Wagner, Manuj and Mentzer,

10 |disruptions with | 2010; Murugesan et 2008; Machalaba and
inbound supply [al.  2013; Jiittner, 4 Kim, 2002; Chopra and 4
channels 2005; Svensson, Sodhi, 2004; Zeng,

2002; Thun and Berger, and Gerstenfeld,
Hoenig, 2011 2005
Variability in | Zsidisin and Wagner, Manuj and Mentzer,

11 |transportation times | 2010; Murugesan et 2008; Chopra and Sodhi,
with inbound | al. 2013; Jiittner, 5 2004; Zeng, Berger, and 3
supply channels 2005; Svensson, Gerstenfeld, 2005

2002; Thun and
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Hoenig, 2011

Political instability

Zsidisin and Wagner,

Manuj and Mentzer,

12 / war affecting | 2010; Murugesan et 2008; Miller 1992; van
suppliers’operations [ al.  2013;  Jiittner der Vorst and Beulens,
2005; Wagner and 2002; Wu, Blackhurst,
Bode, 2006; and Chidambaram,
Sofyalioglu and 2006; Chopra and
Kartal, 2012; Thun Sodhi, 2004; Blos et al., 1
and Hoenig, 2011 2009; Rao and Goldsby,
2009; Jittner, Peck, and
Christopher, 2003; Zeng,
Berger, and Gerstenfeld,
2005; Christopher and
Peck, 2004; Mitroff and
Alpalsan, 2003
Natural disasters or | Zsidisin and Wagner, Manuj and Mentzer,
13 “acts of God”|2010; Murugesan et 2008; Miller 1992;
affecting al. 2013; Jittner, Mitroff and Alpalsan,
suppliers’operations | 2005; Wagner and 2003; Sofyalioglu and
Bode, 2006; Kartal, 2012; Wu,
Sofyalioglu and Blackhurst, and
Kartal, 2012; Thun Vellayappan, 2006;
and Hoenig, 2011 Chopra and Sodhi, 2004; 11
Blos et al., 2009; Rao
and  Goldsby, 2009;
Jiittner, Peck, and
Christopher, 2003; Zeng,
Berger, and Gerstenfeld,
2005; Christopher and
Peck, 2004
Long physical | Zsidisin and Wagner, Miller 1992; Chopra and
14 distances between | 2010 Sodhi, 2004 )
you and  your
suppliers
Focus on efficiency | Thun and Hoenig, Norrman and Jansson,
1 instead of security | 2011; Thun, Driike, 2004; Sheffi, 2005;
aspects and Hoenig, 2011 Jittner, 2005; Tang,
2006; Pfohl, Kohler,
and Thomas, 2010; 7
Lavastre, Gunasekaran,
and Spalanzani, 2012;
Wagner and Neshat,
2012
Globalization of the | Thun and Hoenig, Huchzermeier and
2 supply chain 2011; Thun, Driike, Cohen, 1996; Cohen
and Hoenig, 2011 and Huchzermeier,

1999; Novaes, 2000;
Harland,Brenchley, and
Walker, 2003; Novaes
and  Souza, 2005;
Jittner, Peck, and
Christopher , 2003;
Norrman and Jansson,
2004;  Jittner, 2005;
Tang, 2006; Pfohl,
Kohler, and Thomas,

11
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2010; Lavastre,
Gunasekaran, and
Spalanzani, 2012

Focus on central

Thun and Hoenig,

Jittner, Peck, and

distribution 2011; Thun, Driike, Christopher, 2003;
and Hoenig, 2011 Juttner, 2005; Pfohl,
Kohler, and Thomas,
2010; Lavastre,
Gunasekaran, and

Spalanzani, 2012
Inforced Thun and Hoenig, Wagner and Bode,
outsourcing 2011 2006; Chopra and
Sodhi, 2004; Wagner

and Neshat, 2012
Reduction of| Thun and Hoenig, Jittner, Peck, and
suppliers 2011; Thun, Driike, Christopher, 2003;

and Hoenig, 2011

Norrman and Jansson,
2004;  Jittner, 2005;
Wagner and Bode,
2006; Wagner and
Neshat, 2012; Lavastre,

Gunasekaran, and
Spalanzani, 2012
Increased product| Thun and Hoenig, Harland, Brenchley,

variety

2011; Thun, Driike,
and Hoenig, 2011

and Walker, 2003;
Pfohl, Kohler, and
Thomas, 2010

Centralized Thun and Hoenig, Jiittner , 2005; Pfohl,

production 2011; Thun, Driike, Kohler, and Thomas,
and Hoenig, 2011 2010; Lavastre,

Gunasekaran, and
Spalanzani; 2012

Commodity Tan, Kannan,

management teams | Handfield, and

set the levels of|Ghosh, 1999

cost, quality and

lead time  for

supplier

performance.

Low volume, low | Tan, Kannan,

cost materials are | Handfield, and

handled by | Ghosh, 1999

individual plant

staff based on local

needs.

Our company has a | Tan, Kannan,

quality-assurance Handfield, and

(certified) program | Ghosh, 1999

for our supplier's

specific product.

Our company has a | Tan, Kannan,

quality-assurance Handfield, and

program for our | Ghosh, 1999

supplier's

manufacturing

process.

Our company takes | Tan, Kannan,

advantage of | Handfield, and

supplier-provided | Ghosh, 1999
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technical  support
and test
capabilities.

Our manufacturing
personnel regularly
visit our supplier's
facility.

Tan, Kannan,
Handfield, and
Ghosh, 1999

Suppliers  receive
changes to our
specifications after
we develop a new
product design.

Tan, Kannan,
Handfield, and
Ghosh, 1999

We share a great
deal of sensitive
information  with
our suppliers.

Tan, Kannan,
Handfield, and
Ghosh, 1999

10

We undertake
annual negotiations
to establish the
price for key-input
items from our
suppliers.

Tan, Kannan,
Handfield, and
Ghosh, 1999

What are the
motivators or
inhibitors for
companies to share
risk related

information?

Jittner, 2005

Which  risks  are
accepted by
companies as shared

supply chain risks?

Jittner, 2005

How can the risk
performance  trade-
offs in supply chain
strategies be analyzed

and minimised?

Jittner, 2005

How can the
implementation  of
SCRM processes be
organized within and

across companies?

Juttner, 2005
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