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xii Abstract 
 

Abstract 

China today is the most important newly industrialized country in the world. It is also 

one of the most important sourcing markets and a quickly developing sales market. This 

development is reflected in the interest of many Swiss and German companies to become 

more active and act more professionally in the Chinese sourcing market. 

This thesis addresses four areas: the importance of supply chain risk management in 

global sourcing, the development of specific supply chain risk management methods, the 

supply chain risks, and their mitigation measures when sourcing from China. Although the 

focus of this thesis is on companies that source from China for their production in Europe, 

it is in large parts also applicable for companies that source and/or produce locally in 

China. 

A brief introduction is given to the recent developments due to globalization, the role of 

the comparative advantage as a main driver for global sourcing, and the current state and 

developments in China. The relevance of supply chain risk management when sourcing in 

China is demonstrated based on the needs of the industry partners and its important role in 

the reference process for global sourcing and total cost of ownership analyses. Current 

supply chain risk management methods are improved by adding elements of systems 

thinking. The supply chain risk structure and supply chain risk dynamics models help to 

model and understand complex risk situations. Their applicability to real-life supply chain 

risks and the advantages that they bring with them are demonstrated. The potential supply 

chain risks that companies face in China are summarized in four interrelated risk scenarios. 

These are: „total cost too high‟, „insufficient delivery reliability‟, „insufficient quality‟ and 

„damage to reputation‟. The measures developed with the industry partners to mitigate 

selected supply chain risks are presented in the thesis. These are the „management of 

bargaining power in buyer-supplier relationships‟, „IT integration in supply market research 

and supplier evaluation‟, „collaboration support in global design-manufacturing 

relationships‟, „human resource management in China‟, „introduction of global VMI and 

CPFR systems‟, „proactive climate protection schemes‟ and the introduction of a „supplier 

code of conduct‟. 

As this is a cumulative dissertation, the relevant 11 publications as main author are 

discussed and summarized, as are for additional information the 10 publications as co-

author and the 9 larger dissemination activities. The reproductions of the printed 

publications as main and co-author are included in this thesis. As a cumulative dissertation, 

large parts of the publications are quoted verbatim in the discussion of the results. The 

sources are identified at the beginning of the respective chapters and sections. 
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Zusammenfassung 

China ist heute das wichtigste Schwellenland weltweit. Es ist auch einer der wichtigsten 

Beschaffungsmärkte und ein sich schnell entwickelnder Absatzmarkt. Diese Entwicklung 

wird reflektiert in dem Interesse vieler Schweizer und deutscher Unternehmen, aktiver und 

professioneller auf dem chinesischen Beschaffungsmarkt zu agieren. 

Diese Doktorarbeit befasst sich im Wesentlichen mit vier Bereichen: der Wichtigkeit 

von Supply Chain Risikomanagement in der globalen Beschaffung, der Weiterentwicklung 

spezifischer Supply Chain Risikomanagement Methodiken, den Supply Chain Risiken 

Chinas sowie Massnahmen zu deren Beherrschung. Obwohl der Fokus dieser Arbeit auf 

Unternehmen liegt, die in China für ihre Produktionsstätten in Westeuropa beschaffen, 

sind die Ergebnisse in weiten Teilen auch anwendbar auf Unternehmen, die für eine lokale 

Produktion in China beschaffen bzw. dort produzieren. 

Die Arbeit gibt eine kurze Einführung in aktuelle Entwicklungen der Globalisierung, die 

Rolle des komparativen Vorteils als Hauptmotivator für die globale Beschaffung, sowie den 

aktuellen Entwicklungsstand und Trends in China. Die Wichtigkeit des Supply Chain 

Risikomanagements bei der Beschaffung aus China wird anhand der Bedürfnisse der 

Industriepartner demonstriert, sowie durch dessen wichtige Rolle im Referenzprozess der 

globalen Beschaffung sowie bei Gesamtkostenanalysen von Beschaffungsvorhaben. 

Aktuelle Supply Chain Risikomanagementmethoden werden durch die Integration von 

Elementen aus dem Systemdenken verbessert. Die Supply Chain Risikostruktur- und 

-dynamik Modelle unterstützen die Modellierung und das Verständnis komplexer 

Risikosituationen. Ihre Anwendbarkeit auf reale Supply Chain Risiken und die Vorteile, die 

diese Anwendung mit sich bringt, werden dargestellt. Die potentiellen Supply Chain 

Risiken, denen sich Unternehmen bei der Beschaffung in China gegenübersehen, werden in 

vier untereinander verknüpften Risikoszenarien zusammengefasst. Diese sind: 

‚Gesamtkosten zu hoch„, ‚unzureichende Lieferzuverlässigkeit„, ‚unzureichende Qualität„, 

sowie ‚Schädigung des Unternehmensrufes„. Es werden die Massnahmen präsentiert, 

welche zur Beherrschung ausgewählter Risiken mit den Industriepartnern entwickelt 

wurden. Dazu zählen: ‚Management der Verhandlungsmacht in Käufer-Lieferanten-

Beziehungen„, ‚IT Integration in der Beschaffungsmarktforschung und 

Lieferantenauswahl„, ‚Unterstützung der Zusammenarbeit in globalen Entwicklungs-

Produktions-Zusammenarbeiten„, ‚Personalmanagement in China„, ‚Einführung globaler 

VMI und CPFR Systeme„, ‚proaktiver Klimaschutz„ sowie die Einführung eines 

‚Verhaltenskodex für Lieferanten„. 

Diese Arbeit ist eine kumulative Dissertation. Die hierfür relevanten 11 Publikationen 

als Hauptautor werden diskutiert und zusammengefasst. Zur Information werden ebenfalls 

die 10 Publikationen als Koautor sowie die 9 wichtigsten Aktivitäten zur 

Ergebnisverwertung kurz dargestellt. Nachdrucke der Publikationen sind ebenfalls 

Bestandteil der Arbeit. Als kumulative Dissertation sind grosse Teile der 

Ergebnisdiskussion wörtlich aus den Publikationen zitiert. Die Quellen sind jeweils zum 

Beginn der Kapitel oder Abschnitte vermerkt.  
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1 Introduction and Motivation 

1.1 Scope and Goal 

The scope of the thesis lies at the intersection of the two management areas of supply 

chain management and risk management with the macroeconomic trend of globalization 

with a focus on China (see Figure 1). 

 

Figure 1: Scope of thesis – intersection of the areas of SCM, RM and Globalization 

Supply chain management is, for the purpose of this thesis, understood as a network of 

collaborating companies. Following (Schönsleben, 2007), it is defined as the “coordination of 

strategic and long term cooperation among co-makers in the total supply chain for the development and 

production of products, both in production and procurement and product and process innovation […]”. 

The goals that the supply chain partners pursue through supply chain management fall into 

the four target areas of quality, cost, delivery and flexibility (Schönsleben, 2007). „Quality‟ 

addresses the three areas of product, process and organizational quality, as well as a high 

transparency in these areas (also see Reinhart and Schnauber, 1997). The target area „costs‟ 

addresses the binding of capital through inventory and work in progress, capacity 

utilization, low cost rates for administration and to provide a detailed basis for the 

calculation. Regarding „delivery‟, the main objectives are a high fill rate, high delivery 

reliability and short lead times for goods and information. The last target area of „flexibility‟ 

addresses the objectives of high flexibility as a partner in logistics networks, flexibility in 

achieving the customer benefit and high flexibility in the use of resources. The main 

process types of supply chain management are the plan, source, make, deliver, and return 

processes with their enabling processes. The processes are differentiated according to the 

production environment of make-to-stock, make-to-order and engineer-to-order (Supply-

Chain Council, 2008). The plan process addresses all necessary planning activities for the 

supply chain, and the source, make, deliver and return processes. The source process 

covers the process elements relevant for the sourcing of a component or raw material, 

from the scheduling of the product delivery to the authorization of the supplier payment. 

Supply Chain 
Management

Globalization 
and the 

development 
of China

Risk 
Management
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The make process addresses the different steps of production and ranges from the 

scheduling of the production activities to the release of the product for delivery. In the 

deliver step, the finished product is delivered to the customer. It contains the process 

elements from process inquiry and quote to invoicing. The return process addresses the 

return of defective or excess products and covers the process steps from identification of a 

defective or excess product to its return to the manufacturer. The focus of this thesis will 

be on the source process. 

Risk Management explicitly, and in a structured manner, addresses risks in order to 

minimize losses (Bernstein, 1996). According to (Merriam-Webster, 2003), risk is defined as 

a “possibility of loss or injury”. Risk management concepts, methods and processes vary widely, 

according to the different application context. These include applications in the area of 

safety risk management (Glendon et al., 2006); IT- and industry security to manage IT risks 

and industrial operational risks (Westerman and Hunter, 2007; Abkowitz, 2008); the large 

field of financial risk management in insurance (Dorfman, 2008), banking (Bessis, 2004), 

and corporate financial management (Christoffersen, 2003; Merna and Al-Thani, 2008); 

strategic and enterprise risk management to handle large-scale risks that affect the entire 

company (Olson and Wu, 2008); project risk management to minimize the risks in large-

scale projects (PMI, 2008); product development and engineering risk management to 

minimize the risks in the development process and resulting product risks (Modarres, 2006; 

Oehmen et al., 2006); and supply chain management to handle the risks of growing supply 

chains in an increasingly complex environment (Ziegenbein et al., 2004, Publ. 18; 

Ziegenbein, 2007). Different as the application backgrounds may be, all risk management 

processes can be mapped onto the three basic steps of risk identification, risk assessment 

and risk mitigation. 

A main factor influencing supply chain risks is globalization which increases the 

dynamics of the economic system (Ziegenbein, 2007). Globalization can be defined as an 

increasingly integrated global economy, marked especially by an increase in trade, flow of 

capital, access to foreign labour markets, worldwide migration and spread of technology 

(Merriam-Webster, 2003; Bhagwati, 2004). Wider definitions also include worldwide 

migration and the spread of technology as two additional factors of globalization 

(Bhagwati, 2004). Globalization has a profound impact on industrial companies: free trade 

gives access to new sales and procurement markets, but also intensifies the worldwide 

competition in the established ones. The free flow of capital allows foreign direct 

investments by the company itself in other countries, but also investments by foreign 

parties in the company. Access to foreign labour markets opens attractive new choices for 

the re-location of labour-intensive production processes, but also puts pressure on 

established and successful factories. An increase in worldwide migration makes it possible 

to attract talents from around the globe, but local talents are also more likely to move away. 

An increasing spread of technology means that developing countries can also be attractive 

production locations or supplier markets. Supply chain management and procurement, in 

the form of global sourcing (Kotabe and Murray, 2004), are strongly and directly  affected 

by globalization: the complexity of the task increases, as the number and the variety of 
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decision alternatives increase drastically. This work focuses mainly on the impact of China 

entering the global sales and procurement market. 

This thesis addresses the issues that arise on the intersection of the three elements: the 

influence of globalization, especially the rise of China, on risk management in supply chain 

management. It pursues the goal of answering the four following questions (also see 

Section 1.5): 

a) What is the role and relevance of supply chain risk management in sourcing from 

China? 

b) What process improvements can be made to supply chain risk management to better 

address the specific requirements of global sourcing? 

c) After improving the risk management process, what specific supply chain risks 

related to the sourcing from China can be identified? And 

d) How can these supply chain risks be effectively mitigated? 

1.2 Outline of the Thesis 

In Section 1.1, the scope and goal of the thesis were discussed. The background and 

motivation for global sourcing, especially sourcing from China, is presented in Section 1.3. 

Section 1.4 contains the current literature on the topic: Section 1.4.1 focuses on the first 

research question and the role of global sourcing in the literature. Section 1.4.2 discusses 

the current state of supply chain risk management methods, addressing the second research 

question. The third and fourth research questions are addressed in Section 1.4.3, where the 

main literature on supply chain risks in China is reviewed. Section 1.5 introduces the four 

research questions in detail, and Section 1.6 gives an overview of the publications. 

In Chapter 2, the employed research methods are briefly introduced. They are Action 

Research (Section 2.1), Systems Engineering (Section 2.2), Case Study Research (Section 

2.3) and Content Analysis (Section 2.4). Section 2.5 contains a brief overview of the 

projects that this thesis is based on, as well as the relevant industry partners. 

Chapter 3 contains the results of the research and is structured according to the research 

questions: Section 3.1 contains a brief overview, Section 3.2 addresses the first research 

question and the relevance of SCRM in global sourcing activities, Section 3.3 contains the 

results regarding the improvements to the SCRM method (addressing the second research 

question), Section 3.4 summarizes the different supply chain risks that companies face 

when sourcing form China (third research question), and Section 3.5 introduces the 

mitigation measures that were developed together with the industry partners (fourth and 

last research question). 

In Chapter 4, the publications that contribute to this cumulative dissertation, as well as 

other relevant publications and dissemination activities, are summarized. Section 1.6 

already gave an overview of the publications, their rating and their relation to the four 

research questions. Section 4.1 contains the summaries of all publications as main author, 

which are relevant for the dissertation. Section 4.2 gives the summaries of all print 

publications as co-author.  
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Chapter 5 includes the reprints of the publications as main author (Section 5.1) and co-

author (Section 5.2). Chapter 6 presents the summary, conclusions, discussion of the 

contribution to the literature and application in industry, as well as an outlook to future 

research. Chapter 7 contains the literature references to the printed publications of the 

author (Section 7.1) and to the literature cited in the thesis (Section 7.2). 

Table 1: Outline of Thesis 

Thesis main 
chapter 

General 
topic 

RQ1: Role 
of SCRM 

RQ2: 
SCRM 

Method 

RQ3: SC 
Risks 

RQ4: 
Mitigation 

1. 

Introduction 
and Motivation 

1.1 Scope and Goal 

1.2 Outline of Thesis 

1.3 Background and Motivation  

1.4 
Current 
Literature 
and Research 
Gap 

1.4.1 
Literature: 
Challenges 
of Global 
Sourcing  

1.4.2 
Literature: 
SCRM 
Management 
Methods  

1.4.3 
Literature: SC Risks in China  

 
1.5 Research Questions 

 
1.6 Introduction to Publications 

2. 

Research 
Method 

2.1 Action Research 

2.2 Systems Engineering 

2.3 Case Study Research 

2.4 Content Analysis 

2.5 Project Background and Industry Partners 

3. 

Results: 
Managing the 
Supply Chain 
Risks of China 

3.1 
Overview of 
results 

3.6 
Summary 

3.2 
Relevance of 
SCRM  

3.3 
Improve-
ments to 
SCRM 
Methods  

3.4 
SC Risks 
when 
Sourcing 
from China  

3.5 
Mitigation 
Measures for 
SC Risks  

4. 

Summary of 
Publications 

& 
5. 
Reprint of 
Publications 

x.1  
Publications 
as Main 
Author  

x.1.1 x.1.2 - x.1.3 x.1.4 - x.1.5 x.1.6 - x.1.11 

x= Chapter 4 
or 5 

x.2 
Publications 
as Co-author  

x.2.1 - x.2.6 x.2.7 - x.2.9  x.2.10 

x= Chapter 4 
or 5 

6. 

Conclusions 
and Outlook 

6.1 Summary and Results 

6.2 Innovation and Contribution to the Literature 

6.3 Practical Relevance and Impact 

6.4 Application in Industry: Using the Results of this Thesis 

6.5 Outlook 

7. 

Literature 

7.1 Print Publications of the Author 

7.2 References 
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1.3 Background and Motivation 

1.3.1 Developments through Globalization 

Globalization plays a major role in production and supply chain management. It opens 

up new possibilities, but also increases the number and diverseness of intra- and inter-

company management, thus increasing its complexity (Abele, 2006). Globalization can be 

defined as an increasingly integrated global economy, marked especially by an increase in 

trade, flow of capital, access to foreign labour markets, worldwide migration and spread of 

technology (Merriam-Webster, 2003; Bhagwati, 2004).  

A facilitation of international trade has a direct impact on supply chain management, as 

it allows access to new sourcing markets. Trade can be controlled by government 

interventions, such as subsidies, taxes and tariffs, or facilitated by intergovernmental 

agreements, such as the North American Free Trade Agreement (NAFTA) or the 

European Free Trade Agreement. 

 

Figure 2: Development of worldwide trade, 1960-2007 (based on World Bank, 2009) 

As Figure 2 shows, two indicators of trade have strongly increased: the worldwide 

merchandise trade, measured as a percentage of the global gross domestic product, 

increased by a factor of 2.2 from 23% in 1960 to 51% in 2007. The exports of goods and 

services increased from 12% in 1960 to 27% in 2005 (the last currently available data 

point), a factor of 2.3. 

In terms of global production and supply chain management, capital mobility can be 

measured by Foreign Direct Investments (FDI). Figure 3 shows the development of the 

worldwide FDI inflows from 1960 to 2006, in billions of current US$ (i.e. corrected for 

inflation). The total FDI inflow in 1960 was about US$ 1 billion. It reached its peak in the 

year 2000 with US$ 1518 billion, fuelled by large investments into the IT sector. After a 

sharp drop to US$ 647 billion after the Dot Com Crash, FDIs are now picking up again 

and reached a level of US$1352 billion in 2006 (data for later periods is not yet available). 

10%

15%

20%

25%

30%

35%

40%

45%

50%

55%

1
9

6
0

1
9

6
2

1
9

6
4

1
9

6
6

1
9

6
8

1
9

7
0

1
9

7
2

1
9

7
4

1
9

7
6

1
9

7
8

1
9

8
0

1
9

8
2

1
9

8
4

1
9

8
6

1
9

8
8

1
9

9
0

1
9

9
2

1
9

9
4

1
9

9
6

1
9

9
8

2
0

0
0

2
0

0
2

2
0

0
4

2
0

0
6

%
 o

f 
G

lo
b

al
 G

D
P

Indicators of Global Trade

Merchandise trade Exports of goods and services



6 1. Introduction and Motivation 
 

 

Figure 3: Worldwide Foreign Direct Investments, 1960-2006 (based on World Bank, 
2009) 

Both FDIs and migration play a role in the access to foreign labour markets on the 

global “level playing field” of competition (Friedman, 2006): FDIs allow the move of value 

creating processes to where the appropriate workforce is available (usually low-skilled, 

cheap labour), whereas global migration allows a highly skilled workforce to move to 

countries (and companies) that offer attractive employment opportunities. Figure 4 shows, 

worldwide interregional net migration. This measure captures global, interregional 

migrations, not local migration. For example, migration from Europe to the US is 

measured, but not small-scale migration, such as from Germany to Switzerland. It 

increased by a factor of 3.2 from 1.1 million people in the five years of 1960 to 1965 to 3.5 

million people in the five year interval starting 2000, a new record number. 

 

Figure 4: Worldwide migration 1960-2005 (own calculations, based on United 
Nations, 2009) 
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For the last factor of globalization, the spread of technology, the worldwide high 

technology exports are used as an indicator, measured as the percentage of the total 

manufactured exports. If technology is spreading fast, it means that suppliers in developing 

countries have a better opportunity to develop their capabilities faster, making them 

possible attractive alternatives to existing suppliers. The data is only available from 1988 

onwards, so it is not possible to draw any long-term conclusions. As Figure 5 shows, 

technology exports increased from 11% in 1988 to a high of 23% in 2000 and 2001. After 

2001, they entered into a period of slow decline and stagnation, reaching a level of 20% in 

2006. 

 

Figure 5: Spread of technology, 1988 – 2006 (based on World Bank, 2009) 

All indicators clearly show that globalization has a major impact on supply chain 

management, making it a more uncertain, dynamic and complex undertaking as the speed 

of change as well as the number and variety of potential partners is constantly increasing 

(Thomas and Griffin, 1996; Mentzer et al., 2001). 

1.3.2 Global Sourcing and the Comparative Advantage 

The fundamental driving force behind the internationalization of value creation, be it in 

the form of global sourcing or creating an own production facility abroad, is the theory of 

the comparative advantage. In the macroeconomic theory, this has been formalized in the 

Heckscher-Ohlin model (Heckscher et al., 1991). It is based on David Ricardo‟s classic 

theory of the „comparative advantage‟ of countries (Ricardo, 1988). The comparative 

advantage explains how trade can create a win-win-situation for the involved parties: 

countries focus their production on those products that they can manufacture more 

efficiently (that is, at lower opportunity cost) than their competitors. The trade partners can 

thus obtain goods for lower prices than producing them themselves (Mankiw and Taylor, 

2006). In the basic Heckscher-Ohlin model, the comparative advantage of countries is due 

to the differences in the availability of production factors (e.g. capital and labour). For 

example, two countries can be considered: one is strong in capital, the other country strong 

in labour. Two products can be produced, that rely either strongly on capital or labour. The 

two countries can then develop different technologies that rely on the most efficient use of 

10.0%

12.0%

14.0%

16.0%

18.0%

20.0%

22.0%

24.0%

W
o

rl
d

w
id

e
 H

ig
h

 T
e

ch
n

o
lo

gy
 E

xp
o

rt
s

(%
 o

f 
m

an
u

fa
ct

u
re

d
 e

xp
o

rt
s)

Global Spread of Technology



8 1. Introduction and Motivation 
 

their production factors, for example a labour-intensive production method in the country 

that is strong in labour to produce products that require a high amount of labour, and vice 

versa for the country strong in capital availability (Heckscher et al., 1991). 

This demonstrates a strong factor that motivates global sourcing: the availability of 

production factors, such as labour, specific raw materials or production capacities, to either 

realize cost advantages or, more fundamentally, gain access in the first place. Specific 

examples of China will be discussed in the following sections. 

1.3.3 The Role and Development of China 

The People‟s Republic of China in its current form was founded in 1949. The Chinese 

Empire collapsed in 1911, also due to the detrimental influence of European colonial 

activities (including the British Opium Wars against the Qing Dynasty of 1839 to 1842 and 

1856 to 1860), which is still remembered in China as a „national humiliation‟. The Republic 

of China under the leadership of the Kuomintang (National Party) was too weak to stop a 

territorial disintegration into several semi-autonomous regions. Most of urban China was 

reunited in 1927 by Chiang Kai-shek, but he did not gain control over the entire country. 

In the 1930s, the Chinese Communist Party (CCP) started to spread its influence. Japan 

conquered Manchuria in 1931 and launched a large scale invasion of China in 1937. After 

Japan‟s surrender in the World War II in 1945, China fell into civil war. The CCP under 

Mao Zedong defeated the Kuomintang under Chiang Kai-shek, which lead to their flight to 

Taiwan in 1949. Until Mao‟s death in 1976, mainland China experienced heavy economic 

and social upheavals. These include the worst man-made famine following the „Great Leap 

Forward‟ of 1958-1961, killing an estimated 30 million Chinese. The Cultural Revolution of 

1966-1969 brought China into a state of near anarchy with the fight of the „red guards‟ 

against the „capitalist roaders‟ and other „Bourgeois forces‟ in the Chinese society. After 

Deng Xiaoping took control in 1976, he started China on a course of social and economic 

reforms, introducing „socialism with Chinese characteristics‟ as well as a „socialist market 

economy‟. He initiated the policy of „opening up‟ towards the west, strongly improving the 

relations with the US, the British and Japanese and negotiating among other things the 

return of Hong Kong to China in 1997. The „one country-two systems‟ policy was initiated 

to integrate Hong Kong and Macau and serve as a framework for a future re-integration of 

Taiwan. In 1989, several hundred protesters were killed in the Tiananmen Square, leading 

to leadership changes and political and economic retrenchments. The collapse of the Soviet 

Union later the same year gave the impulse for continuing economic reforms, as economic 

failure was perceived as very dangerous. The last political action of Deng Xiaoping was his 

now famous tour of the rapidly developing areas in South China, urging for even faster 

economic reforms and coining the sentence that “some areas have to get rich faster than others”. 

Jiang Zemin (President from 1993 – 2003) and Hu Jintao (President since 2003) continued 

the program of economic reforms, but put increasing emphasize on mending the growing 

social disparity. This led to the current ideology of a “harmonious society”, which puts social 

stability above economic growth at all costs. The most important recent economic changes 

were China‟s joining of the WTO in 2001 and the partial liberalization of the RMB 

exchange rate in 2005 (Fairbank and Goldman, 2005; EIU, 2008; Innes-Ker and Walsh, 

2009). 
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Figure 6: Administrative Division of the People’s Republic of China 

China shows a number unique features and developments that make it very attractive 

for western companies, as a sourcing market, production site, and sales market. With the 

start of economic liberalization in China in 1978, the economic development of China 

started evolving at a high and increasing speed. As Figure 7 shows, the relative annual 

GDP growth (dashed line) of China fluctuated between 4% and 15% between 1978 and 

1991. After 1991, the annual GDP growth stabilized somewhat around 10%. At the same 

time, both Germany and Switzerland experienced a growth of between -1% and 5%. More 

significant in terms of absolute changes in the economic situation of a country, is the 

absolute increase of the GDP:  between 1980 and 1987 the growth of the Chinese GDP 

was higher than that of Germany; Germany‟s absolute GDP growth was then higher than 

that of China between 1988 and 1991. Ever since 1992, the Chinese economy grew faster, 

in absolute terms, than the German economy: from US$18 billion in 1978 to 59 in 1992, to 

a value of US$394 billion in 2007, 4 times higher than the growth of Germany. 
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Figure 7: Absolute and Relative GDP Growth of China, Germany and Switzerland, 
1971-2007 (own calculations, based on United Nations, 2009) 

The total GDP figures for China, Germany and Switzerland are shown in Figure 8. The 

GDP of China in 1978 was US$174 billion, compared to US$717 billion of Germany at 

that time (factor 4.1). The continuous and stable growth of the Chinese GDP led to a 

catch-up race with developed economies: in 2007, the Chinese GDP was only marginally 

smaller than the German GDP (US$3280 compared to US$3297 billion, a difference of 

0.5%).  
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Figure 8: GDP of China, Germany and Switzerland, 1971-2007 (based on United 
Nations, 2009) 

With the expansion of the Chinese economy, trade between China and Germany and 

Switzerland has also intensified. China became an important market and growing market 

for German and Swiss products (see Figure 9). Germany exports to China rose from 2.2 

billion EUR in 1990 by a factor of 15.5 to 34.1 billion EUR in 2008. Swiss exports to China 

rose to a similar degree, from 0.4 billion CHF to 5.4 billion CHF (1990-2007), a factor of 

13.5. At the same time, China became an important exporter and therefore also sourcing 

market: German imports rose from 4.1 to 59.4 billion EUR, a factor of 14.5, leading to a 

significant trade deficit with China. Switzerland still has a trade surplus, with imports rising 

from 0.4 to 4.8 billion CHF, a factor of 12. 

 

Figure 9: Trade of Germany and Switzerland with China, 1990 – 2008 (based on BfS, 
2009; SBA, 2009) 
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China‟s economic boom can be attributed to two factors: one being, the high levels of 

infrastructure investments, such as roads, railways and telecommunications. The vast 

majority of the countryside has now access to electricity and telecommunication. 

Urbanization also strongly advanced and called for more infrastructure investments, so that 

today only a minority of the Chinese workforce is directly employed on the land, with the 

majority instead working mostly as unskilled labour in the cities. The other strong driver is, 

as discussed above, the strong growth of the export sector. On the other hand, Chinese 

domestic consumption remains a largely untapped resource, as the Chinese consumers tend 

to save a very large proportion of their income (15-20% according to (Herd et al., 2005)) 

due to a lack of a state welfare net, for health and education expenses as well as retirement 

(Innes-Ker and Walsh, 2009). 

However, there are strong indicators that China‟s domestic market is growing strongly 

(see Figure 10): the gross national income per capita (GNI, corrected for purchasing power 

parity and inflation) rose from US$250 in 1980 to US$800 in 1990 (factor of 3.2). In the 

year 2000, it had risen to US$2340 (9.4 times the value of 1980), and reached US$5370 in 

2007 (a factor of 21.5 compared to 1980). Using retail sales as an indicator, domestic 

consumption increased in parallel. Taking into account the unequal distribution of 

economic advancement in the different regions of China (the per capita annual income of 

urban households was 3.3 times larger than that of rural households in 2007 (NBSC, 

2008)), it can be concluded that a large and attractive consumer as well as industrial market 

has developed in the Chinese urban regions. 

 

Figure 10: Indicators of Buying Power and Market Development in China 1980-2005 
(own calculations, based on NBSC, 2008; World Bank, 2009) 
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the most important region, whereas only 6% of the companies believe that China will never 

be the most important region from their perspective. 

 

Figure 11: China’s importance in the view of Swiss companies (based on Musy, 
2006) 

It is therefore not surprising that China plays an important role for Swiss and German 

companies (see Figure 12). 16% of the German companies active in China source more 

than 20% of their global sourcing volume from there. In total, about 10% (more for 

smaller companies) of the total global sourcing volume is procured from China. The main 

focus is on the coastal regions, where about 75% of the companies are active (Stolte and 

Fritzsche-Sterr, 2008). 

 

Figure 12: Fraction of global sourcing volume sourced from China of German 
companies that are active in the country (based on Stolte and Fritzsche-Sterr, 2008) 
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original costs. A different picture emerges for companies that decided to source in China 

for strategic reasons, such as preparation of sales market entry or adherence to local 

content guidelines for production sites in China: in the best case, they were able to achieve 

roughly the same costs as in Germany (a reduction by 1% to 99% of the original cost). In 

the worst case, they were willing to pay a strategic premium of 13%, leading to total costs 

of 113% of the original. 

 

Figure 13: Average cost of material groups sourced from China, compared to 
sourcing in Germany, incl. all logistics cost (based on Stolte and Fritzsche-Sterr, 

2008) 

Companies tend to follow one or more of the three following main reasons when 
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Figure 14: Reasons for outsourcing of production activities to Asia 2001-2003 (based 
on Kinkel et al., 2004) 

It has been discussed previously that China is an attractive developing sales market, 

sourcing market and production location. The economical growth was sustained so far on a 

very high level. The drawback lies in the risks that are associated with sourcing or 

production activities in China. Figure 15 gives a first impression of the problems 

companies might face. The risks include unexpectedly high coordination and 

communication cost (51% of the cases), problems with the local infrastructure (28%), 

insufficient flexibility and ability to deliver (20%), unexpected problems finding qualified 

personnel (also 20%), unexpected high costs of the production factors (16%) and 

unexpected quality problems (15%). 

 

Figure 15: Reasons for pullback of production activities from Asia 2001-2003 (based 
on Kinkel et al., 2004) 
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In summary, China has shown an extraordinary growth in GDP, growing faster (in 

absolute numbers) than Germany since 1992 and exceeding the German GDP altogether in 

2008. The trade between Switzerland / Germany and China developed accordingly, and 

also the domestic Chinese consumer and industrial market showed a strong growth. There 

is also evidence that China today is considered a very important economic region, with still 

growing relevance in the future. Companies focussing on cost advantages are able to realize 

more than 40% savings in production costs, but companies are also willing to produce at 

the same prices if they pursue other strategic goals with their commitment in China. But 

the problems that companies encounter in China give a first impression of the risks that are 

still inherent in any activities in China. 

1.4 Current Literature and Research Gap 

1.4.1 The Challenges of Global Sourcing and Sourcing from China 

In the following, global sourcing is defined as “combining domestic and international sourcing 

as a means of achieving a sustainable competitive advantage” (Bozarth et al., 1998), and sourcing in 

China is treated as a special case thereof. China is becoming more and more a powerhouse 

in manufacturing, first for high-volume, low-cost production, but also increasingly for 

technology products. This led to the high importance of the Chinese sourcing markets (also 

see Section 1.3.3, especially Figure 7, Figure 9 and Figure 12). Cost pressure and 

competitiveness are forcing more and more Swiss and European enterprises to relocate 

parts of their sourcing and production to China, where labour rates are low, production 

capacities are available and also technological production resources. 

The opportunities of global sourcing and sourcing from China are associated with 

specific challenges. A general overview of the current state of the art in the research on 

global sourcing is presented in a literature review by (Quintens et al., 2006). Several industry 

challenges are identified, including certification, design changes, modern logistics concepts 

and customs issues. An in-depth case study is presented in (Salmi, 2006), where the long 

term relationship (commitment) of the partners is identified as a main challenge. The case 

studies on SMEs (Agndal, 2006) identified lack of knowledge, management time and 

negative attitudes as the main constraints of global sourcing. A case study of European and 

American companies (Matthyssens et al., 2003) identified the integration of corporate and 

sourcing strategy, IT-tools, benchmarking and the training of local personnel as critical 

success factors. Among the 11 “key issues” identified in (Handfield and Nichols, 2004) are 

trust, communication and personal relationship, price renegotiations, purchasing and 

supply chain organization, performance measurement and data sharing and interpretation. 

The main difficulties identified in (Nassimbeni and Sartor, 2006) are disorientation, 

different negotiation practices and an unsure legislative context. Challenges in regard to 

different legal or ownership types of the Chinese supplier is investigated in (Millington et 

al., 2006). (Lo et al., 2006) address the challenges of supplier quality management in China 

and show the importance of having a supplier quality management system in place. 

(Millington et al., 2005) address potential ethical challenges in regard to corruption when 

dealing with Chinese suppliers and emphasize the importance of having appropriate 

organizational and process structures. The challenge of overcoming human resource 

barriers is discussed by (Wilkinson et al., 2005), such as recruitment and retention, poor 
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working practices at suppliers and corrupt staff behaviour. Measures to overcome these 

challenges and their implications for sourcing arrangements are discussed. A Chinese view 

on the outsourcing of (mainly) logistics services is taken in (Lau and Zhang, 2006) and 

among the main obstacles identified are inadequate capabilities of service providers and 

failure to realize hidden costs. The challenge of accurately quantifying the cost of global 

sourcing is addressed by (Zeng and Rossetti, 2003), where they suggest a 5-step process to 

better manage the costs.  

This brief overview already shows that there are a multitude of challenges that 

companies face when they engage in global sourcing. However, it also confirms that “hardly 

any research has been done in the context of small- and medium-sized firms or  SMEs” and that “more 

research is needed in non-US settings” (Quintens et al., 2006). This thesis addresses these points 

by investigating the challenges of global sourcing for Swiss SMEs from a risk management 

perspective. 

Besides identifying, analysing and describing these possible challenges, it is also 

important to develop appropriate concepts to manage them. While many authors stress the 

importance of supply chain risk management for global sourcing in general terms (Cohen 

and Mallik, 1997; Trent and Monczka, 2003; Zsidisin, 2003b; Barry, 2004), the literature 

remains sketchy in regard to the exact role and integration of supply chain risk 

management into global sourcing. Besides identifying challenges in global sourcing (as 

stated above), this thesis also clarifies the importance, role and integration of supply chain 

risk management in global sourcing. These questions are addressed by the first research 

questions (see Section 1.5). 

1.4.2 Supply Chain Risk Management Methods 

The topic of SCRM has been receiving considerable and increasing attention in industry, 

as the activities in multi-company operations become increasingly complex (Jüttner, 2005; 

Ziegenbein, 2007). This is especially true if the companies are expanding the geographical 

scope of their sourcing activities into areas where they have little experience, such as low-

cost country sourcing (Oehmen, 2007b). Recent surveys in Switzerland and Germany have 

also shown the growing importance of supply chain risk management (Moder, 2008; von 

Pfuhlstein, 2008). 

It has been shown that supply chain risks can have serious negative impacts on the 

affected firms‟ operations (Hendricks and Singhal, 2005; Craighead et al., 2007). These risks 

may be caused by factors inside their own company (e.g. faulty planning and coordination 

procedures), in the supply chain (e.g. quality concerns with a supplier) or by external 

factors (natural catastrophes, economic development). Supply chain risks can affect the 

whole range of supply chain and operations performance indicators such as product 

quality, operational cost and cost of assets, delivery reliability and delivery lead time, and 

flexibility in production (Schönsleben, 2007; Ziegenbein, 2007). Due to its growing 

importance, SCRM was also included in the last version of the SCOR reference model 

(Supply-Chain Council, 2008). (Olson and Wu, 2008) demonstrate the importance of 

SCRM in the new discipline of enterprise risk management, and show that its complexity is 

driven by the high number of elements and actors in supply chains.  
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The SCRM solutions currently observed in companies are usually generic and not 

adapted to supply chain risk management and lack a systemic understanding of the supply 

chain risk situation (Jüttner, 2005). (Norrman and Jansson, 2004) describes in detail the 

supply chain risk management and business continuity processes that were put in place at 

Ericsson after a serious supply chain disruption, but lacks a detailed risk model. The 

literature knows several supply chain risk management modelling approaches: (Zsidisin et 

al., 2004) focus on the process element of supply chain risk assessment, describe the 

current implementation in industry and present a detailed process for the assessment step. 

The paper by (Faisal et al., 2006) on the other hand models in detail the enablers of supply 

chain risk mitigation and analyze them in terms of driving power and dependence. (Wu et 

al., 2006) present a model for the analysis of inbound supply risks and apply it to identify 

and rank different risk factors. (CUSOM, 2003; Peck et al., 2003; Christopher and Peck, 

2004) introduce the five risk categories of supply, process, demand, control and 

environmental risk to describe different types of risk sources. They also introduce four 

processes to create a resilient supply chain, as well as a risk management process and 

numerous methods to be employed as part of this process. (Tang, 2006) presents the four 

basic approaches of supply management, demand management, product management and 

information management to manage supply chain risks. The main elements in each 

approach are given, but no detailed SCRM process or risk model as such. Other papers 

approach the subject from a quantitative perspective. For example, (Cucchiella and 

Gastaldi, 2006) investigate the use of real options in supply chain risk management and 

develop a theoretical framework that allows for the mathematical simulation of supply 

chain risks. (Goh et al., 2007) develop a stochastic model of related risks in a multi-stage 

supply chain network and the corresponding mathematical solution methodology. 

In the literature, there are three main shortcomings, which this thesis addresses: first, 

systems thinking, although a powerful tool for managing complexity, is not explicitly 

applied to SCRM, with the exception of (Peck, 2005). Second, no integrated models exist 

to describe SCRM that address both the causal factors and the dynamic development of 

these risks. Third, there is also no demonstration of how these models can be integrated 

into a risk management process framework and thus be practically applied in SCRM. A 

successful and proven approach to managing this kind of complexity is system thinking 

and system-oriented management (Sterman, 2000; Haberfellner and Daenzer, 2002; Züst 

and Troxler, 2006). 

The contribution of the thesis is to propose a modelling framework to address these 

three shortcomings and to close this gap with a new system-oriented modelling approach 

to support the SCRM process. This is addressed by the second research question (see 

Section 1.5) 

1.4.3 Supply Chain Risks in China 

Supply chain risks are potential disruptions associated with inter-organizational logistics, 

caused by process-inherent or external sources that negatively impact the objectives of the 

logistics network (Jüttner et al., 2003; Norrman and Jansson, 2004; Ziegenbein, 2007). Due 

to business trends, like sourcing from China and lean supply chains, in recent years, several 

companies have faced supply chain risks, such as overseas supplier failure, quality problems 
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or unexpected fluctuations in customer demand, which have had a severe impact on the 

companies‟ business success. 

Therefore, the research on SCRM has started to become more lively in the last few years 

(e.g. Svensson, 2000; Johnson, 2001; Sheffi, 2002; Jüttner et al., 2003; Norrman, 2003; 

Zsidisin, 2003a; Leopoulos and Kirytopoulos, 2004; Cigolini and Rossi, 2006; Peck, 2006). 

The literature mainly discusses high-profile cases of supply chain risks. One of the most 

prominent examples is the case of Ericsson where a minor 10 minute fire at one of its 

suppliers in the USA had a large impact on the companies decision to withdraw from the 

mobile phone terminal business (Latour, 2001; Norrman and Jansson, 2004; Sheffi, 2005). 

Another example is the case of the automotive supplier of Bosch GmbH in 2005. As a 

second-tier supplier for a Diesel injection system, it caused a production break due to 

quality problems of its components for several days at major German automotive OEMs 

(Heller, 2005). (Shook, 2001) reports that Nike lost 100m USD in sales and several large 

customers for good due to an error in a new planning software (further examples can be 

found in Jüttner, 2005; Ziegenbein, 2007). 

Although for example (Tang, 2006) explicitly addresses Supply network design and 

Supplier selection as important strategic areas of SCRM, examples of the supply chain risks 

when sourcing from China are still lacking in literature. This thesis aims to close this gap in 

our knowledge. This point is taken up in the third and fourth research question (see 

Section 1.5). 

1.5 Research Questions 

Based on the research gaps identified in the areas of sourcing from China, supply chain 

risk management methods and the specifics of supply chain risks, the following four 

research questions are defined (see Figure 16). 

 

Figure 16: Research questions and expected results 
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China, from an industrial perspective. This gives the fundamental application-oriented 

justification to conduct the following research. 

The second research question addresses the methodical and process-oriented questions 

regarding supply chain risk management. Assuming supply chain risk management is 

relevant in sourcing from China, the necessary improvements that need to be made to the 

method in order to apply the method successfully in practice have to be identified and 

developed. The results are improvements to the supply chain identification, assessment and 

mitigation process. 

The third and fourth research questions address the specific supply chain risks when 

sourcing from China. Based on the newly enhanced risk identification and assessment 

process, the third research question addresses the identification of the most important 

supply chain risks. The outcome is a structured collection of the China-specific supply 

chain risks. 

The fourth research question addresses the strategies that can be employed to mitigate 

the identified risks. As an outcome, mitigation strategies for the most important supply 

chain risks are developed. 

1.6 Introduction to the Publications 

This thesis is the outcome of a cumulative dissertation. The publications that were 

generated during the research for this dissertation form the backbone of the thesis. In this 

section, a general overview is given of the publications of the author. There are three main 

categories: printed publications as main author, printed publications as co-author, and 

industry presentations and discussions. 

Table 3 gives an overview of the topics of the publications and presentations. They are 

mapped against the four research questions introduced in Section 1.5: RQ1, the role of 

Supply Chain Risk Management in sourcing from China; RQ2, improvements to the 

Supply Chain Risk Management method; RQ3, discussions of supply chain risks; and RQ4, 

the discussion of mitigation measures. The order of the publications in the table follows 

the order of their appearance in the cumulative dissertation. They are consecutively 

numbered from 1 to 21. Throughout the thesis, this number appears as „Publ. #‟ after the 

citation of the publication, e.g. (Oehmen et al., 2009, Publ. 2). Number 1-11 are the 

publications as main author, number 12-21 the publications as co-author. The last column 

of the table shows the section and page number where the publication is reprinted. The 

detailed discussion of the publications in Sections 4.1 and 4.2, as well as their reprint in 

Sections 5.1 and 5.2 follows the order set by this table. 

Table 2 explains the four levels of journal ratings (A, B, C and D) that are used to 

categorize the publications. Journals with an A-rating have the highest scientific claim, 

those with a D-rating the lowest. However, publications in D journals play a very 

important part in the dissemination of application-oriented research results into industry 

and the business community at large. Therefore, only journals or newspapers of a high 

professional reputation are selected for this category. The different journals are discussed in 

more detail in Sections 4.1 and 4.2 with the summary of the publications. 
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The print publications written as the main author form the body of publications which 

are relevant for the cumulative dissertation. An overview of these publications, along with 

their rating for the cumulative dissertation, is given in Table 4. 

The printed publications that were written as a co-author are shown with their rating in 

Table 5. These are included, as they are cited in Chapter 3 and contain valuable information 

that further deepens the subject of this thesis and links it with neighbouring topics. 

Third, a number of industry presentations and discussions were held. The aims were to 

disseminate and further validate the research results. The main presentations outside the 

development and implementation workshops (see Table 7) are summarized in Table 6. 

The last page of this document (page 315) contains the „Quick Reference Guide to the 

Publications‟. It can be folded out as a reference to the publications, their number, citation, 

short title, ranking and the sections where they are discussed and reprinted, while reading 

the thesis. 

Table 2: Publication Ratings and their Meaning 

Publication 
Rating 

Explanation 

A Publications in ISI-rated journals. These are also always peer reviewed 
B Publications in journals that adhere to high scientific standards in the peer 

review, feedback and improvement process of the paper. Publications in 
conference proceedings that also follow these standards are marked accordingly. 

C Publications in journals that have a certain scientific claim and address an 
audience of researchers and specialized professionals. 

D Publications in journals and newspapers that address the industry and business 
community. Journal or newspaper must be renown in its area in order to ensure 
a successful dissemination of research results and their application in industry. 
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Table 3: Topics of the Publications and Presentations 

Reference, Publ. No. Short Title 
RQ1: 

Role of 
SCRM 

RQ2: 
SCRM 

Method 

RQ3: 
SC Risks 

RQ4: 
SCRM 

Mitigation 

Reprint in 
ch. / p. 

 Publications as Main Author      

(Oehmen et al., 2007, Publ. 1) Sourcing from China - the Challenges of Swiss 
Companies 

    5.1.1 / 132 

(Oehmen et al., 2009, Publ. 2) System-oriented Supply Chain Risk 
Management 

    5.1.2 / 138 

(Oehmen et al., 2008, Publ. 3) Produktion und Beschaffung in China - 
Management komplexer Risikosituationen 

    5.1.3 / 158 

(Oehmen et al., 2008, Publ. 4) Interessensasymmetrien mit Lieferanten aus 
Deutschland und China 

    5.1.4 / 161 

(Oehmen et al., 2008, Publ. 5) Der Produktionsstandort China und seine 
Risiken 

    5.1.5 / 166 

(Oehmen et al., 2009, Publ. 6) Risk Minimization in Global Sourcing by 
Managing the Bargaining Power 

    5.1.6 / 172 

(Oehmen et al., 2009, Publ. 7) Strategische Machtfaktoren in Kunden-
Lieferanten-Verhältnissen 

    5.1.7 / 183 

(Oehmen et al., 2007, Publ. 8) Einsatz von Internet-Sourcing-Plattformen     5.1.8 / 189 
(Oehmen et al., 2007, Publ. 9) Bewertung einer kooperativen Planung, 

Vorhersage und Wiederbeschaffung 
    5.1.9 / 193 

(Oehmen et al., 2008, Publ. 10) Klimaschutz-Zertifikate     5.1.10 / 198 
(Oehmen et al., submitted, 
Publ. 11) 

Supplier Code of Conduct     5.1.11 / 204 

 Publications as Co-Author      

(Alard and Oehmen, 2007, 
Publ. 12) 

Concept for evaluating Chinese suppliers     5.2.1 / 221 

(Alard et al., 2008, Publ. 13) China stellt industrielle Beschaffung vor neue 
Herausforderungen 

    5.2.2 / 230 

(Hurschler and Oehmen, 
2007, Publ. 14) 

Erfolgreich in China beschaffen     5.2.3 / 235 

(Alard et al., 2007, Publ. 15) Reference Process for Global Sourcing     5.2.4 / 239 
(Alard et al., 2009, Publ. 16) Total Cost of Ownership in Global Sourcing     5.2.5 / 245 
(Bremen et al., 2007, Publ. 17) Cost-transparent Sourcing in China Applying 

Total Cost of Ownership 
    5.2.6 / 254 

(Ziegenbein et al., 2004, Publ. 
18) 

Identifying and Assessing Supply Chain Risks     5.2.7 / 260 

(Lessing et al., 2006, Publ. 19) Integrales Risikomanagement     5.2.8 / 270 
(Mayr et al., 2009, Publ. 20) Frühwarnung als Produkt-Lebensretter     5.2.9 / 275 
(Ebert et al., 2008, Publ. 21) A Conceptual Framework for Collaboration 

Support 
    5.2.10 / 280 

 Presentations & Extended Validations      

(Oehmen, 2007b) Sourcing from China - the Challenges of Swiss 
companies 

     

(Oehmen, 2007a) Early Warning Systems. Understanding, 
Monitoring & Managing Supply Chain Risks. 

     

(Oehmen et al., 2007) MYCAREVENT is prepared for future 
challenges 

     

(Oehmen, 2008e) Systemorientiertes Risikomanagement - Von 
der Einzelanalyse zum strategischen 
Führungsinstrument 

     

(Oehmen, 2008d), (Oehmen, 
2009) 

Supply Chain Risk Management - Methods, 
Tools, Examples 

     

(Oehmen, 2008a) From Micro- to Macroeconomic Risks when 
Sourcing in China 

     

(Oehmen, 2008b) Geopolitische Risiken und Trends in China      
(Oehmen, 2008c) Makroökonomische Trends und Risiken in 

China 
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Table 4: Print Publications as Main Author and their Rating 

Reference Publication Title Rating 

(Oehmen et 
al., 2009, 
Publ. 2) 

Oehmen, J., A. Ziegenbein, R. Alard & P. Schönsleben, 2009. 
System-oriented Supply Chain Risk Management. Production 
Planning & Control, 20, 343-361. 

A 

(Oehmen et 
al., submitted, 
Publ. 11) 

Oehmen, J., M. De Nardo, P. Schönsleben & R. Boutellier, 
submitted. Supplier Code of Conduct – State-of-the-art and 
Customization in the Electronics Industry. Production Planning & 
Control. 

A 

(Oehmen et 
al., 2007, 
Publ. 1) 

Oehmen, J., R. Alard & P. Bremen, 2007. Sourcing from China - 
the challenges of Swiss companies. In M. Helander (ed.) 
Proceedings of the 2007 IEEE International Conference on Industrial 
Engineering and Engineering Management. Singapore: IEEE, 1492 - 
1496. 

B 

(confer-
ence) 

(Oehmen et 
al., 2009, 
Publ. 6) 

Oehmen, J., P. Gruber, M. von Bredow & R. Alard, 2009. Risk 
Minimization in Global Sourcing by Managing the Bargaining 
Power in Buyer-Supplier Relationships. Proceedings of the 2009 
CARV - 3rd International Conference on Changeable, Agile, 
Reconfigurable and Virtual Production. Munich. 

B 

(confer-
ence) 

(Oehmen et 
al., 2008, 
Publ. 4) 

Oehmen, J., P. Schönsleben, M. von Bredow & G. Reinhart, 
2008. Interessensasymmetrien mit Lieferanten aus Deutschland 
und China. Industrie Management, 24, 31-34. 

C 

(Oehmen et 
al., 2009, 
Publ. 7) 

Oehmen, J., P. Schönsleben, P. Gruber & G. Reinhart, 2009. 
Strategische Machtfaktoren in Kunden-Lieferanten-
Verhältnissen. Industrie Management, 25, 29-33. 

C 

(Oehmen et 
al., 2007, 
Publ. 9) 

Oehmen, J., C. Kuhn & A. Locker, 2007. Bewertung einer 
kooperativen Planung, Vorhersage und Wiederbeschaffung. 
Erfolgsfaktoren und Aufwand-Nutzen-Abschätzung am Beispiel 
eines Systemlieferanten für Verpackungen. Industrie Management, 
23, 31-34. 

C 

(Oehmen et 
al., 2008, 
Publ. 3) 

Oehmen, J., V. Lagner & C. Sierpinski, 2008. Produktion und 
Beschaffung in China - Management komplexer 
Risikosituationen. In W. Kräußlich (ed.) S&I Kompendium 2009, 
Das Referenzbuch für Sicherheit & Industrie. Munich: publish-
industry. 

D 

(Oehmen et 
al., 2008, 
Publ. 5) 

Oehmen, J., P. Krebs, P. Schönsleben & G. Reinhart, 2008. Der 
Produktionsstandort China und seine Risiken. io new management, 
6-11. 

D 

(Oehmen et 
al., 2007, 
Publ. 8) 

Oehmen, J., P. Bremen & M. De Nardo, 2007. Einsatz von 
Internet-Sourcing-Plattformen zur Beschaffungsmarktforschung 
in China. Beschaffungsmanagement, 2, 19-21. 

D 

(Oehmen et 
al., 2008, 
Publ. 10) 

Oehmen, J., B. Seifert & P. Kistler, 2008. Klimaschutz-
Zertifikate: Hintergrund und Möglichkeiten für Unternehmen. io 
new management, 10, 12-16. 

D 
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Table 5: Print Publications a Co-author and their Rating 

Reference Publication Title Rating 

(Alard et al., 
2007, Publ. 
15) 

Alard, R., J. Oehmen & P. Bremen, 2007. Reference Process for 
Global Sourcing. Proceedings of the 2007 IEEE IEEM, 13th IEEE 
International Conference on Industrial Engineering and Engineering 
Management. Singapore, 367-371. 

B 
(confer-
ence) 

(Alard and 
Oehmen, 
2007, Publ. 
12) 

Alard, R. & J. Oehmen, 2007. Concept for evaluating Chinese 
suppliers in the context of Global Sourcing. Proceedings of the 
eChallenges e-2007. Den Hague. 

B 
(confer-
ence) 

(Alard et al., 
2009, Publ. 
16) 

Alard, R., P. Bremen & J. Oehmen, 2009. Total Cost of 
Ownership Considerations in Global Sourcing Processes. 
Proceedings of the Advances in Production Management Systems, APMS 
2009. Bordeaux, 19.-23. September 2009. 

B 
(confer-
ence) 

(Bremen et 
al., 2007, 
Publ. 17) 

Bremen, P., J. Oehmen & R. Alard, 2007. Cost-transparent 
Sourcing in China Applying Total Cost of Ownership. Proceedings 
of the 2007 IEEE IEEM, 13th IEEE International Conference on 
Industrial Engineering and Engineering Management. Singapore, 262-
266. 

B 
(confer-
ence) 

(Ebert et al., 
2008, Publ. 
21) 

Ebert, P., J. Oehmen, R. Alard & L. Zhao, 2008. A Conceptual 
Framework for Collaboration Support in Global Design-
Manufacturing Relationships. In R. Smeds (ed.) Proceedings of the 
APMS 2008, International Conference on Innovations in Networks. 
Espoo, Finland, 161-170. 

B 
(confer-
ence) 

(Ziegenbein 
et al., 2004, 
Publ. 18) 

Ziegenbein, A., J. Oehmen & N. Iliev, 2004. Identifying and 
Assessing Supply Chain Risks. Proceeding of the International 
Conference on Global Production Management. Bandung, 93-111. 

C 
(confer-
ence) 

(Lessing et al., 
2006, Publ. 
19) 

Lessing, G., C. Sierpinski & J. Oehmen, 2006. Integrales 
Risikomanagement. In W. Kräußlich (ed.) S&I Kompendium 2007, 
Das Referenzbuch für Sicherheit & Industrie. Munich: publish-
industry. 

D 

(Mayr et al., 
2009, Publ. 
20) 

Mayr, R., C. Sierpinski & J. Oehmen, 2009. Frühwarnung als 
Produkt-Lebensretter. Sicherheit & Industrie, März 2009, 12-15. 

D 

(Hurschler 
and Oehmen, 
2007, Publ. 
14) 

Hurschler, P. & J. Oehmen, 2007. Erfolgreich in China 
beschaffen. Beschaffungsmanagement, 14-15. 

D 

(Alard et al., 
2008, Publ. 
13) 

Alard, R., J. Oehmen & P. Bremen, 2008. China stellt 
industrielle Beschaffung vor neue Herausforderungen. io new 
management, 18-21. 

D 
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Table 6: Presentations for Dissemination and Extended Validation 

Reference Presentation Title Audience & Content 

(Oehmen, 
2007a) 

Oehmen, J., 2007. Early Warning Systems. 
Understanding, Monitoring and Managing 
Critical Supply Chain Risks. 7th ISCRIM 
International Research Seminar on Supply Chain 
Risk Management. Lappeenranta, 23.-
24.8.2007. 

20 academics from the field of Supply Chain 
Risk Management 

A concept of early warning systems in supply 
chain management is presented and its relation 
to supply chain risk management explained. 

(Oehmen, 
2007b) 

Oehmen, J., 2007. Sourcing from China - 
the challenges of Swiss companies. 
Presentation at the 2007 IEEE International 
Conference on Industrial Engineering and 
Engineering Management. Singapore, 
3.12.2007. 

Academics 

The challenges that Swiss companies face when 
sourcing in China, as discussed in Section 3.2.1, 
were presented to an academic audience. 

(Oehmen 
et al., 2007) 

Oehmen, J., Quadt, A. & Bremen, P., 
2007. MYCAREVENT is prepared for 
future challenges. Presentation at the 
MYCAREVENT Demonstration. 
Birmingham, UK, 27.6.2007 

European MYCAREVENT consortium of 
academic and industry partners 

Presentation of the theoretical results regarding 
robustness of socio-technological systems, as 
documented in project delivery 2.10. The focus 
was on early warning system for complex socio-
technical systems. 

(Oehmen, 
2008a) 

Oehmen, J., 2008. From Micro- to 
Macroeconomic Risks when Sourcing in 
China. 8th ISCRIM International Research 
Seminar on Supply Chain Risk Management. 
Trondheim, 3.-4.9.2008 

19 academics from the field of supply chain risk 
management 

Presentation of the results of industry 
workshops and employed SCRM methods. The 
focus was on supply chain risks that Swiss 
companies face when sourcing from China 

(Oehmen, 
2008b) 

Oehmen, J., 2008. Geopolitische Risiken 
und Trends in China. Industrievortrag bei der 
SCRM Projekt Abschlussveranstaltung. 
Bronschofen, 4.4.2008 

8 industry representatives from four companies 

Presentation of specific macroeconomic risks 
that companies face when sourcing from China. 

(Oehmen, 
2008c) 

Oehmen, J., 2008. Makroökonomische 
Trends und Risiken in China. Ringvorlesung 
Logistikmanagement der ETH und Universität 
Zürich. Zürich, 11.3.2008 

80 Students and 20 industry representatives 

Presentation of motivations for sourcing in 
China and the specific micro- and 
macroeconomic risks. 

(Oehmen, 
2008d) 

Oehmen, J., 2008. Supply Chain Risk 
Management - Methods, Tools, Examples. 
Lecture Management of Global Value Added 
Networks, ETH Zurich. Zurich, 19.3.2008. 

80 students 

Lecture on supply chain risk management 
processes, system-oriented SCRM, and the 
specific supply chain risks of global sourcing. 

(Oehmen, 
2008e) 

Oehmen, J., 2008. Systemorientiertes 
Risikomanagement - Von der 
Einzelanalyse zum strategischen 
Führungsinstrument. Presentation at the 
Universität Würzburg, Projekt Recormis. 
Würzburg, 14.4.2008 

6 representatives from industry and university 

Presentation of system-oriented supply chain 
management and possibilities for integration 
with early warning systems and enterprise risk 
management. 

(Oehmen, 
2009) 

Oehmen, J., 2009. Supply Chain Risk 
Management - Methods, Tools, Examples. 
Lecture Management of Global Value Added 
Networks, ETH Zurich. Zurich, 4.3.2009 

80 students 

Lecture on supply chain risk management 
processes, system-oriented SCRM, and the 
specific supply chain risks of global sourcing. 
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In summary, the author is the main author of 11 printed publications with direct 

relevance for the cumulative dissertation. Of these, two are A journal publications, two B 

conference proceeding publications, three C journal publications and four D journal 

publications. Of the 10 printed publications as co-author, five are B conference proceeding 

publications, one C conference proceeding publication and four D journal publications. In 

total, 9 larger presentations were held to verify and disseminate the research results (outside 

the development and implementation workshops). Three were presentations given to an 

academic audience during conferences, three were lectures held for students and industry 

representatives, and 3 were presentations for an audience consisting mostly of industry 

representatives. 

The publications are discussed in detail in Chapter 4. The discussion follows the order 

set in Table 3 and follows a standardized format. The complete citation is given for every 

publication. An overview is given of the contents of the article and the main findings are 

summarized. The article is placed into the context of the thesis and its relationship with 

other publications explained. The journal or conference is introduced and its relevance 

explained. 
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2 Research Method 

2.1 Action Research 

The guiding framework for this thesis is action research. It emphasizes the work on real-

life problems and the interaction with industry partners in all stages of the research process 

(see Figure 17). Action research has the dual goal of solving industrial problems and 

contributing to science at the same time, due to the participation of the researcher in the 

industrial problem solving process (Westbrook, 1995; Greenwood and Levin, 1998; 

Coughlan and Coghlan, 2002). It structures the research process into four phases: problem 

definition; research of the state of the art and data gathering; concept development and 

implementation; and evaluation and validation (following (Susman and Evered, 1978; 

Coughlan and Coghlan, 2002)). 

 

Figure 17: Research Process Adapted from an Action Research Framework 

In the problem definition phase, the main industry requirements are analysed, the scope 

of the analysis is defined (system delimitation, see also the explanations on Systems 

Engineering below), and the main goals and deliverables set from an industry and 

application perspective. This is done guided by the systems engineering problem solving 

cycle and through interviews and discussions with the industry partners. In the second 

phase, the state of the art in science is researched and the research gap identified by the 

means of literature research. Additional necessary data from the industry partners is 

gathered via explorative case studies (see below) and, if necessary, an analysis based on 

reviewing larger amounts of documents, content analysis (see below). In the third phase, 

improvement concepts are developed and implemented at the involved industry partners 

following the case study methodology. In the fourth and last phase, the results of the 

implementation are verified with the industry partners, both the ones involved in the 

implementation as well as a wider validation group where the results are presented and 

discussed to enhance their validity. 

A: Problem 
definition

B: State of the 
Art and Data 

Gathering

C: Concept 
Development & 
Implementation

D: Evaluation 
and Validation

Interaction with industry

• Systems engineering
• Interviews
• Discussions

• Literature research
• Content Analysis
• Case Studies

• Case Studies (concept 
development)

• Presentations
• Interviews
• Case studies
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2.2 Systems Engineering 

The systems engineering method can be used to solve complex socio-technological 

problems. The main element used in this research is the problem solving cycle. It was 

employed in the problem definition phase to help structure the actions for the future 

phases, and also to plan and manage the research projects (see below). It consists of the 

steps of situation analysis, objective formulation, solution search, evaluation and decision. 

The relevant phases of the systems engineering problem solving cycle in the problem 

definition phase are the situation analysis and objective formulation. The focus is on the 

system delimitation in the situation analysis: it allows delimitating the elements which are 

relevant for the improvements (intervention system) from the elements which are analysed 

to derive the solutions (environment). The objective formulation is a structured process to 

derive and document the goals of the research (Haberfellner and Daenzer, 2002; Züst and 

Troxler, 2006). 

2.3 Case Study Research 

The main difference between case study research and action research is that in case 

study research, there should be no intervention by the researcher into the events being 

observed (Baskerville, 1997). Case studies can be grouped into descriptive, exploratory and 

explanatory (Yin, 2003): in descriptive case studies, no prior theory on the side of the 

researcher regarding the observed events exist. The goal is to gather some basic facts on a 

phenomenon to construct a preliminary theory and understanding of the events. In 

exploratory case studies, some prior theory exists that guides the selection of the cases and 

the setup of the research process. The goal is to develop a stable theory (theory building) 

and/or concrete hypothesis. In explanatory case studies, prior theories and hypothesis 

exist, which are then tested by the cases analyzed (McCutcheon and Meredith, 1993; Voss 

et al., 2002). Similar to action research, the phases of the case study research can be divided 

into definition of the research question, instrument development, data gathering, data 

analysis and dissemination, without the step of implementation (Stuart et al., 2002). In this 

thesis, exploratory case studies are used for data gathering and concept development, and 

explanatory case studies for the validation of theories. 

2.4 Content Analysis 

Content analysis is used whenever a larger amount of textual material has to be analyzed 

scientifically. In this thesis, this became necessary in the state of the art analysis. Content 

analysis “is a research technique for making replicable and valid inferences from data to their context” 

and can be used “to identify the intentions […] of the communicators” (Krippendorff, 1980). More 

specifically, conceptual analysis is used, a branch of content analysis that “centers on extracting 

what concepts are explicitly or implicitly present in the text” (Carley, 1994). Content Analysis is a 

valid approach to analyze documentations from industry, as it is widely used for similar 

purposes in the scientific literature (Emmelhainz and Adams, 1999; Kaptein, 2004; Jose 

and Lee, 2007)). 
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2.5 Project Background and Industry Partners 

2.5.1 EU-project MYCAREVENT  

The research of this thesis was mainly done within two projects: the EU-project 

MYCAREVENT (EU-ITS 004402, 6th Framework Programme, www.mycarevent.com) 

and the CTI-project Design Chain – Supply Chain – Management (DC-SC-M, CTI 5986.1 

KTS, www.dcscm.ethz.ch). 

The introduction of innovative mobile applications will enable new ways of working and 

collaboration among car manufacturers, workshops, road assistance services and the 

customer, who will all benefit from this. These new applications and services can be 

seamlessly and securely accessed by mobile devices. They will provide manufacturer 

specific car repair information according to the problems identified by the Off-/ On-

Board-Diagnosis systems. The ETH research was conducted in six of the nine work 

packages. They successfully led several deliverables in the areas of business modelling, 

service workflow, quality management, and risk management. The main emphasize of the 

risk management activities was on early warning systems and robustness in complex socio-

technical networks. 

2.5.2 CTI-project Design Chain – Supply Chain – Management (DC-SC-M) 

The CTI-funded project Design Chain – Supply Chain – Management (DC-SC-M) 

started in July 2006 aiming at the development of methodologies and processes for 

integrating Chinese manufacturing capabilities into the Design and Supply Chain of Swiss 

enterprises. The project was launched since cost pressure and competitiveness are forcing 

more and more Swiss and European enterprises to relocate their high-volume production 

to Asia, where labour rates are extremely low. For most Swiss companies, especially the 

SMEs, the production dislocation to Asia poses some major challenges regarding risk 

management, strategic, organizational, ICT-related and IPR-related aspects which have 

been addressed in five work packages. The project DC-SC-M created profound know-how 

in supply chain management concerning China. In particular, the area of risk management 

received a lot of attention from the industry partners. The companies of the project and the 

industry seminar also served as a forum to validate the risk management results generated 

with specific companies and other projects. 

2.5.3 Relationship of Research Process and Project Activities 

An overview of the relationship of the research process and the process activities is 

given in Figure 18. The research conducted as part of the project MYCAREVENT was 

mainly of theoretical nature. The state of the art in risk management, more specifically early 

warning systems, was researched. The fundamental concepts for systems-oriented supply 

chain risk management were developed as part of this research. These were later used in 

the DC-SC-M project. 

The main body of activities took place within the DC-SC-M project. A detailed analysis 

of the industry requirements was used to define the problems and goals of the project and 

research. Based on a literature analysis, the state of the art was researched. Additional 

detailed information was gathered from the industry partners during the analysis of the 
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preliminary concepts. The concepts were then finalized and implemented at the industry 

partners. The experiences made in this implementation phase also served as a first 

validation of the risk management concepts. 

 

Figure 18: Research Process and Main Project Activities 

Several research trips to China were conducted to integrate the view of the Chinese 

suppliers and subsidiaries into the research. In the early phases, these supported the 

detailed problem definition, in the later phases their input was used to evaluate the research 

results generated with the industry partners. Also, several industry seminars and industry 

presentations were used to disseminate the results and validate them in discussions and 

interviews. For the same purpose, the results were presented at scientific conferences to 

validate them from an academic perspective. 

2.5.4 Integration of Industry Partners 

As the basic method employed in this thesis is action research, the interaction with 

industrial partners is especially important. Table 7 summarizes the main industry 

workshops (further presentations for dissemination and validation can be found in Table 

6). It briefly indicates the addressed research question, the position within the research 

process, the content of the workshop, the timeframe, and the involved companies. The 

content description corresponds to the results that are discussed in the following section. 

  

A: Problem 
Definition

B: State of the
Art and Data 

Gathering

C: Concept
Development & 
Implementation

D: Evaluation 
and Validation

Research Process

Project Activities

MYCAREVENT X X

DC-SC-M

Analysis of 
Industry 
Requirements

X

SCRM Literature
Analysis

X

Concept analysis
with industry
partners

X X

Application at 
industry partners

X X

Research trips to 
China

X X

Industry Seminars 
and Presentations

X

Scientific
Conferences

X
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Table 7: Overview of Main Workshops with Industry Partners 

Research 
Question 

Research 
Process 

Content of 
Workshops 

Timeframe Companies 

1 A 
Analysis of Industry 
Requirements 

August – 
October 2006 

Maxon Motors, Micronas, 
Micropool, SIG, Mammut, Sage 
Suisse, Mettler-Toledo, Schindler 

4 C 

IT Integration in 
Supply Market 
Research and 
Supplier Evaluation 

September – 
October 2006 

Metter-Toledo 

4 C 
Global VMI and 
CPFR 

December 
2006 – March 
2007 

SIG 

1 A 

First Workshop 
Series with Chinese 
Suppliers and 
Subsidiaries 

January / 
February 2007 

25 companies 

4 B 

Collaboration 
Support in Global 
Design-
Manufacturing 
Relationships 

April – 
October 2007 

ZAMI and industry partners 

4 C, D 
Supplier Code of 
Conduct: 
Development 

May – 
September 
2007 

Development: Mettler-Toledo, 
Validation: ABB, Comet, Inficon, 
Manor, Maxon Motor, Mettler-
Toledo, Micronas, Micropool, 
Schindler, Schurter 

2, 3, 4 C 

Supply Chain Risk 
Management Method 
- Concept Analysis 
and Implementation 

September – 
October 2007 

Maxon Motors, Micropool, 
Mammut, Mettler-Toledo 

2, 3, 4 D 
Evaluation and 
Validation of SCRM 
Results 

November 
2007 

ABB, Inficon, Komax, Mammut, 
Manor, Maxon Motor, Mettler-
Toledo, Micronas, Micropool, 
Schurter, Lessing IRM, BMW 

4 D 
Human Resource 
Management in China 

November 
2007 

Mammut, Bossard, Bucher, 
Comet, Hilti, Bystronic 

3, 4 C, D 

Assessment of 
Strategic Purchasing 
and Global Sourcing 
Integration 

November / 
December 
2007 

SIG 

4 C, D 
Power Management 
in Buyer-Supplier 
Relationships 

May – 
October 2008 

Development: Mettler-Toledo, 
Micropool, ABB, Comet, 
Validation: BMW 

4 B, C 
Proactive and 
Reactive Climate 
Protection Schemes 

June – August 
2008 

Climate InterChange, Alcan 

4 D 

Second Workshop 
Series with Chinese 
Suppliers and 
Subsidiaries 

July 2008 8 companies 
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The depth of involvement differs from company to company. The most interaction 
occurred within the DC-SC-M project consortium, most intensively with the companies 
Mettler-Toledo AG, maxon motors ag, Micropool AG and SIG AG. For an overview of 
the companies, please see Table 8. 

 

Table 8: Main Companies Involved in Workshops and Validation 

Industry Sector Company 

High tech & precision maxon motor 
Mettler Toledo 
Comet 
Inficon 

Investment & Engineering Schindler  
ABB Turbo Systems 
Micropool 

Retail, textiles & food SIG 
Mammut 
Manor 

Electronics Micronas 
Schurter 
komax 

Other Sage 
BMW 
Lessing IRM 
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3 Results: Managing the Supply Chain Risks of China 

3.1 Overview 

In this chapter, the research results are summarized according to the research questions 

(see Figure 19). The first section addresses the first research questions, i.e. the relevance of 

supply chain risk management in global sourcing. This includes an analysis of the 

challenges of global sourcing, a reference model for global sourcing, and the relevance of 

risk costs in total cost of ownership calculations. 

In the next section, the improvements to the SCRM method are explained, following 

the second research question. It addresses the integration of systems-orientation into 

supply chain risk management with the help of the supply chain risk structure and risk 

dynamics models. It also briefly addresses the possibilities of an integrated risk 

management and early warning system. 

The research results regarding the third research question are presented in the following 

section, where the specific supply chain risks when sourcing from China are discussed. 

These include risks with causes on both the microeconomic and macroeconomic level. 

The last section addresses the fourth research question after mitigation measures for 

these supply chain risks. It contains the description of several focussed management 

approaches to prevent the most serious of the identified risks. 

Table 9 gives an overview of the topics of the publications and presentations that are 

relevant for this dissertation (for a detailed discussion of the publications, please refer to 

Chapter 4). The main sections of this results chapter are mapped against the publications 

that form the base of the corresponding section. 

 

Figure 19: Research Questions and Structure of the Results Chapter 

What is the role 
of SCRM in 
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Overview

Section 3.6:
Summary and 
Discussion of 

Results



34 3. Results: Managing the Supply Chain Risks of China 
 

Table 9: Overview of Publications and their Relevance for the Results Sections 

Results Section Publication 

3.2: Research Question 1: The Relevance of SCRM 

3.2.1: Challenges of 
Sourcing from China 

Publications as main author 

 Sourcing from China - the Challenges of Swiss Companies (Oehmen et al., 2007, Publ. 1) 
Publications as co-author 

 China stellt industrielle Beschaffung vor neue Herausforderungen (Alard et al., 2008, Publ. 13) 
Presentations & extended validation 

 Sourcing from China - the Challenges of Swiss companies (Oehmen, 2007b) 
3.2.2: Reference Model 
for Global Sourcing 
and Total Cost of 
Ownership Analysis 

Publications as co-author: 

 China stellt industrielle Beschaffung vor neue Herausforderungen (Alard et al., 2008, Publ. 13) 

 Concept for evaluating Chinese suppliers (Alard and Oehmen, 2007, Publ. 12) 

 Total Cost of Ownership in Global Sourcing (Alard et al., 2009, Publ. 16) 

 Cost-transparent Sourcing in China Applying Total Cost of Ownership (Bremen et al., 2007, Publ. 17) 

 Erfolgreich in China beschaffen (Hurschler and Oehmen, 2007, Publ. 14) 

 Reference Process for Global Sourcing (Alard et al., 2007, Publ. 15) 

3.3: Research Question 2: Improvements to SCRM Methods 

 Publications as main author 

 System-oriented Supply Chain Risk Management (Oehmen et al., 2009, Publ. 2) 

 Produktion und Beschaffung in China - Management komplexer Risikosituationen (Oehmen et al., 
2008, Publ. 3) 

Publications as co-author 

 Identifying and Assessing Supply Chain Risks (Ziegenbein et al., 2004, Publ. 18) 

 Integrales Risikomanagement (Lessing et al., 2006, Publ. 19) 

 Frühwarnung als Produkt-Lebensretter (Mayr et al., 2009, Publ. 20) 
Presentations and extended validation 

 Supply Chain Risk Management - Methods, Tools, Examples (Oehmen, 2008d), (Oehmen, 2009) 

 Early Warning Systems. Understanding, Monitoring & Managing Supply Chain Risks (Oehmen, 
2007a) 

 MYCAREVENT is prepared for future challenges (Oehmen et al., 2007) 

 Systemorientiertes Risikomanagement - Von der Einzelanalyse zum strategischen 
Führungsinstrument (Oehmen, 2008e) 

3.4: Research Question 3: Supply Chain Risks when Sourcing from China 

 Publications as main author 

 Produktion und Beschaffung in China - Management komplexer Risikosituationen (Oehmen et al., 
2008, Publ. 3) 

 Interessensasymmetrien mit Lieferanten aus Deutschland und China (Oehmen et al., 2008, Publ. 4) 

 Der Produktionsstandort China und seine Risiken (Oehmen et al., 2008, Publ. 5) 
Presentations and extended validation 

 From Micro- to Macroeconomic Risks when Sourcing in China (Oehmen, 2008a) 

 Geopolitische Risiken und Trends in China (Oehmen, 2008b) 

 Makroökonomische Trends und Risiken in China (Oehmen, 2008c) 

 Supply Chain Risk Management - Methods, Tools, Examples (Oehmen, 2008d), (Oehmen, 2009) 

3.5: Research Question 4: Mitigation Measures for Key Supply Chain Risks 

3.5.2: Management of 
Bargaining Power in 
Buyer-Supplier 
Relationships 

Publications as main author 

 Risk Minimization in Global Sourcing by Managing the Bargaining Power (Oehmen et al., 2009, Publ. 
6) 

 Strategische Machtfaktoren in Kunden-Lieferanten-Verhältnissen (Oehmen et al., 2009, Publ. 7) 
3.5.3: IT Integration in 
Supply Market 
Research and Supplier 
Evaluation 

Publications as main author 

 Einsatz von Internet-Sourcing-Plattformen (Oehmen et al., 2007, Publ. 8) 

3.5.4: Collaboration 
Support in Global 
Design-Manufacturing 
Relationships 

Publications as co-author 

 A Conceptual Framework for Collaboration Support (Ebert et al., 2008, Publ. 21) 

3.5.5: Human Resource 
Management in China 

Workshop results 

 Human Resource Management in China: How to attract, motivate and retain Chinese key talents 
(Fang and Oehmen, 2007) 

3.5.6: Global VMI and 
CPFR 

Publications as main author 

 Bewertung einer kooperativen Planung, Vorhersage und Wiederbeschaffung (Oehmen et al., 2007, 
Publ. 9) 

3.5.7: Proactive Climate 
Protection Schemes 

Publications as main author 

 Klimaschutz-Zertifikate (Oehmen et al., 2008, Publ. 10) 
3.5.8: Supplier Code of 
Conduct 

Publications as main author 

 Supplier Code of Conduct (Oehmen et al., submitted, Publ. 11) 
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3.2 Research Question 1: The Relevance of SCRM 

3.2.1 Challenges of Sourcing from China 

The challenges that Swiss companies face when sourcing 

from China were examined with the help of exploratory case 

studies with the industry partners. The results presented here are 

based on (Oehmen, 2007b; Oehmen et al., 2007, Publ. 1; Alard 

et al., 2008, Publ. 13). The main findings are summarized in 

Table 10. The challenges are structured along the two 

dimensions of the sourcing process and the type of distance 

(Zeng, 2003; Agndal, 2006; Salmi, 2006). The main challenges 

are highlighted in bold print in the table and briefly discussed in 

the following. 

Risk management is gaining importance and has received heightened attention in 

industry, also in sourcing and supply chain management. No industry partner had a 

dedicated risk management process in place for sourcing from China, but the topic was 

deemed important. This area of supply chain risk management or sourcing risk 

management, with a special attention to China, is also relevant from a research perspective. 

The rational for sourcing in China is an important topic in industry and research alike. 

Our research shows that the motive for sourcing in China can be to lower total cost, 

preparation of a (sales) market entry, or access to production factors. These motives must 

be integrated with an overall sourcing, production and business strategy. 
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Table 10: Challenges of Swiss Companies when Sourcing in China 

Process 
element 

Psychic Distance 

Flow of Information to and from 
the market 

Geographical Distance 

Electronic communication and 
logistics 

General topics  Adaptation of existing company 
sourcing processes to sourcing from 
China 

 Methods for risk management, 
early warning system, and 
collection of specific risks 

 Business rules and business behaviour 
in China 

 Rational for sourcing in China 

 Reference process for sourcing in 
China 

 Design of organization and strategy 
for global sourcing 

 Designing the organization and 
communication interface to Chinese 
suppliers 

 IT-Tools for collaborative work 

Investigation 
and tendering 

 Geographical overview: technology 
maps, technology level, industry 
clusters 

 Market and business structure 

 Activities of competitors 

 Methods and channels to identify 
suppliers 

 

Evaluation  Criteria and process for pre-selection 
of suppliers 

 Financial evaluation of suppliers 

 Cost structure of Chinese suppliers 

 Validation of existing methods 

 Total Cost of Ownership 

Supplier 
selection and 
development 

 Long-term assessment of buyer-
supplier relationship 

 Legal questions (contracts and general 
legal situation) 

 Transfer of technical standards 

 Certification of suppliers 

 Qualification and development of 
Chinese suppliers 

Implemen-
tation 

 Design adaptations when sourcing 
from China 

 Management of production ramp-up 

 Social and ethical standards when 
sourcing from China 

 Intellectual property rights 
protection 

 Usage of PDM tools and platforms 

 Management of customs and tax 
issues 

 Integration of ERP systems 

Performance 
measurement 
& continuous 
improvement 

 Supplier management 

 Management of 2nd tier suppliers 

 Development of specific KPIs 

 Quality management during 
production 

 Availability of modern logistics 
concepts 

 Bold print: main challenge  

 

Our interview partners expressed a strong interest for a generally applicable reference 

process for global sourcing and sourcing from China, including the elements of sourcing 

strategy definition, risk management, market research, supplier evaluation and selection, 

design adaptation, production ramp-up, operational sourcing and logistics management. 

The development of such a reference process is also an important research topic. 
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IT-tools for collaborative work are strongly gaining in importance for global sourcing, 

as communication processes and the work flow are becoming increasingly complex. A 

sourcing process can include a global (sourcing) headquarter, an associated business unit, 

R&D centre and production site, as well as local production sites, sales or sourcing offices 

and the actual supplier itself. Industry has expressed a strong interest regarding the support 

of example discussions between local R&D centres, their own production plant and the 

Chinese supplier on product changes or quality issues. 

The challenge of properly predicting and later measuring the Total Cost of Ownership 

of sourcing a part from China instead of locally was strongly emphasized by the industry. It 

includes properly quantifying costs along the process chain (also see challenge „reference 

process‟), as well as taking different types of costs into consideration, e.g. direct spending 

(for transportation or consultants), increased managerial and sourcing specialists efforts, 

increased inventory and capital cost as well as potential opportunity costs and risk costs. 

The proper quantification of the costs above, a „hidden costs surcharge‟ is a challenge for 

industry and research alike. 

The long-term assessment of the buyer-supplier relationship and the associated 

difficulties were emphasized by many industry partners. The long-term assessment differs 

from that of European suppliers, which are often located in proximity and already have a 

grown and trusted relationship with the customer. Chinese suppliers are often unknown 

and exhibit different characteristics (e.g. very strong growth) and other strategic goals (e.g. 

low specialization, high volume manufacturing). This makes a long-term assessment of the 

relationship and the relative strength within the relationship very difficult and an important 

challenge for industry and research. 

The protection of intellectual property rights received paramount attention. The 

companies need a background understanding of the issues (e.g. extent of the problem, 

known cases etc.), develop a protection strategy, set up the appropriate internal procedures, 

identify relevant components and develop a measurement system for the effectiveness of 

their protection approach. 

Supplier management is the operationalisation of the long-term assessment of the 

buyer-supplier relationship. It deals with the development of a mutually trusted 

relationship, the securing of a dependable supply and the maintenance of a sufficient 

degree of influence over the supplier. Fast growth of the Chinese suppliers, several times 

higher than that of the Swiss customer, was cited as a main challenge to keep up a stable, 

long-term relationship, without the supplier abandoning the customer after a few years. 

The management of 2nd tier suppliers in China received a lot of attention with the 

companies who are increasing the size and depth of their supply network in China. It aims 

at increasing the reach of the customer to ensure high quality and reliable supply for the 

first tier suppliers by helping develop and monitor selected sub-suppliers. 

Summarizing, the exploratory case studies not only directly showed that supply chain 

risk management is of high interest for the involved companies, it also reveals topics that 

later proved to be relevant for supply chain risk management: as discussed below, SCRM 
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plays an important role in the reference process for global sourcing, as well as in the total 

cost of ownership (TCO) model. Furthermore, the long-term assessment of buyer-supplier 

relationships proved to be one of the important mitigation measures, as did intellectual 

property rights protection. 

3.2.2 Reference Model for Global Sourcing and Total Cost of Ownership Analysis 

Besides the direct relevance of supply chain risk management for global sourcing as 

shown by the exploratory case study described above, SCRM is also indirectly linked to 

global sourcing in two other ways: the process reference model for global sourcing (Alard 

and Oehmen, 2007, Publ. 12; Alard et al., 2007, Publ. 15; Hurschler and Oehmen, 2007, 

Publ. 14), and its role in total cost of ownership analyses (Bremen et al., 2007, Publ. 17). 

 

Figure 20: Reference Model for Global Sourcing (based on Alard et al., 2007, Publ. 
15) 

The process reference model for global sourcing (see Figure 20) contains 13 process 

elements and spans the activities from production demand to operative procurement. The 

process steps are as follows: 1. Define the supply demand; 2. Define the make-or-buy 

strategy; 3. Analyse and classify the supply demand; 4. Take the make-or-buy decision; 5. 

Define the global production and sourcing network strategy; 6. Define the structure of this 

network; 7. Conduct the procurement market research; 8. Evaluate possible suppliers; 9. 

Make the contract agreements with the selected supplier; 10. Make the organisational 

design of the supplier relationship management; 11. Adapt the design of the product; and 

12. Manufacture the prototype and ramp up production. Parallel to these 12 consecutive 

steps (or iterative as needed) is the last process, 13. Continuously execute the necessary 

supply chain risk management activities. All process steps should be included in an 

overlapping risk management process. This supports the management of strategic risks 
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regarding make-or-buy decisions and increases the robustness of a global production and 

sourcing network. On a tactical level, it supports the selection of the right suppliers by 

taking specific risk factors into account. On the operational level, it helps coping with 

fluctuations in quality and delivery by supporting a robust sourcing planning. 

In global sourcing, a total cost of ownership analysis aims at objectively quantifying the 

total cost associated with a procurement object. The four cost drivers of direct costs, 

indirect costs, investments & employed capital, and supply chain risks, are allocated to the 

relevant cost elements. This can be done either by direct cost allocation, activity-based 

costing, depreciation or the calculation of cost of capital, or by the evaluation of the supply 

chain risks and the taking of the appropriate provisions. The TCO cost elements are 

derived by analysing the sourcing process (see above) and mapping the cost drivers against 

the different steps in the sourcing process. The results are aggregated to the Total Cost of 

Ownership of a procurement object (see Figure 21). Since the additional costs through 

supply chain risks can quickly reach 15-30% (Oehmen et al., 2008, Publ. 5), the importance 

of supply chain risk management for TCO calculations becomes apparent. 

 

Figure 21: TCO Calculation Model (based on Bremen et al., 2007, Publ. 17) 

Both the reference process for global sourcing as well as the total cost of ownership 

calculation give a strong motivation for supply chain risk management: the reference 

process calls for continuing risk management activities during the entire sourcing process. 

The total cost of ownership calculations need risk identification and evaluation processes 

to properly assess a significant cost segment. 
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3.3 Research Question 2: Improvements to SCRM 

Methods 

3.3.1 The Introduction of System-orientation in SCRM 

After demonstrating the increasing complexity companies‟ 

face and the relevance of SCRM above, this section addresses 

the improvements that can be made to SCRM to make it a more 

useful tool when sourcing from China. The systems-thinking 

based supply chain risk structure and supply chain risk dynamics 

models are introduced. The section ends with a brief outlook 

regarding future application of system-oriented SCRM in early 

warning systems and integrated risk management frameworks. 

The presentation of the risk structure and dynamics model are 

based on (Ziegenbein et al., 2004, Publ. 18; Oehmen, 2008e; Oehmen, 2008d; Oehmen, 

2009; Oehmen et al., 2009, Publ. 2), whereas the outlook regarding integrated risk 

management and early warning systems is based on (Lessing et al., 2006, Publ. 19; Oehmen, 

2007a; Oehmen et al., 2007; Oehmen et al., 2008, Publ. 3; Mayr et al., 2009, Publ. 20). 

Based on the industry interviews, workshops and the literature, seven requirements 

regarding the modelling approach were defined: it must address the network character of 

supply chain relationships and supply chain risks; it must include risk causes; it must 

include the risk effects; it must illustrate the dynamic behaviour of the system, i.e. show the 

possible development paths of risks; it must support hierarchical structuring; it must show 

the interrelation of different supply chain risks; and it must support qualitative modelling 

and consider the future inclusion of quantitative modelling approaches. 

The modelling approach consists of a Supply Chain Risk Structure Model and a Supply 

Chain Risk Dynamics Model. The Structure Model is a system model that shows the 

important factors and their relationship to each other, which need to be considered in 

SCRM. The Dynamics Model is a state machine that can be used to model different states 

of the Risk Structure model (i.e. the system model developed beforehand). Thus, it can 

help to provide an understanding of the dynamic development of supply chain risks. The 

models thereby address two fundamental aspects: first, the static aspect of the system, 

helping to understand what the important influencing factors are and how they are related. 

Second, the dynamic aspect of events and the development of supply chain risks by 

describing the changes of the factors and their relationship over time. 

In addition to the literature review in Section 1.4, the literature regarding system-

orientation in SCRM and systems thinking is briefly discussed in the following: 

The modelling and understanding of complex causal relationships is one of the major 

goals of systems thinking. Regarding the modelling of the causes and effects of supply 

chain risks, as well as a process framework, an approach to SCRM developed at Cranfield 

University is very application-oriented and based on the three phases of identification, 

assessment and mitigation (CUSOM, 2003; Peck et al., 2003). (Peck, 2005) also uses a 

systems thinking approach to structure the supply chain into the four levels of value 
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stream, asset and infrastructure dependencies, organisational networks, and the 

environment. She then uses this framework as the basis for risk analysis. The approach 

stresses the fact that supply chain risks can only be identified and assessed after mapping 

the supply chain and understanding the system (Jüttner et al., 2003; Christopher and Peck, 

2004; Peck, 2005). Other research places more emphasis on the risk dynamics as well as the 

necessary management processes: a further approach to SCRM is represented by a case 

study conducted on Ericsson, the Swedish communication company (Norrman, 2003; 

Norrman and Jansson, 2004). By analysing and quantifying the impact of a supplier failure 

for the company, within certain system parameters, the approach implicitly includes 

elements of system theory. (Harland et al., 2003) propose a framework for risk in supply 

networks that consists of the following phases: map the supply network; identify risk and 

its current location; assess risk; manage risk; form and implement collaborative supply 

network risk strategy. The approach states that the system supply chain must be modelled 

with scenarios to assess the probability of occurrence and the business impact. (Hallikas et 

al., 2001; 2002; 2004; 2005) present a risk management process for a supply network that 

comprises, in addition to the risk management process for each individual company, a 

mutual process that is carried out in cooperation with all companies. The approach 

integrates the inter-organisational system view into the process.  

System-oriented management approaches are successfully used in various areas. In the 

field of engineering, systems theory found a practical application in the design and 

development of complex engineering systems (INCOSE, 2007). The research area of 

system dynamics, the dynamic of (usually economic) systems, is modelled with the help of 

feedback loops, stocks and flows, and time delays. Current system dynamics applications 

include a wide range of economic and political topics and are used to model and describe 

complex and non-linear system behaviour (Sterman, 2000). Beer introduced cybernetics 

and system thinking into management sciences in the 1950s (Beer, 1959). Based on the 

principles of systems thinking, cybernetics, and also the advances in systems engineering, a 

system-oriented management school emerged (Senge, 1990). In the last 50 years, system-

oriented management proved to be a powerful tool for the management of complex 

management problems. 

In the following section, the risk modelling approach will be introduced. It focuses on 

an application in supply chain management and is based on industrial requirements. The 

system-oriented SCRM focuses on understanding supply chain risks as part of a complex 

system. As discussed earlier, two main aspects have to be addressed: the structure of the 

system consisting of the system elements and their relationships, and the dynamic 

behaviour of this system. 

Therefore, based on the OMG Systems Modelling Language (Friedenthal et al., 2008; 

Weilkiens, 2008), two models will be introduced in this section. The Risk Structure Model 

shapes the relevant elements, their attributes and relationships, which are important for 

understanding the risks. The Risk Dynamics Model then describes possible dynamic 

developments of the system, as every node represents a certain state of the system defined 

in the Risk Structure Model. This is a valid approach to modelling complex systems. The 

OMG Systems Modelling Language also discerns between „structure models‟ to model 
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relevant system elements, their attributes and relations, and „behaviour models‟ to describe 

possible system states and their dynamics. 

As already stated in Section 1.4, the SCRM approaches discussed above implicitly use 

elements of system theory. As they only address singular supply chain risks, they can 

therefore be considered a first step towards a system-orientation in SCRM. The goal 

remains therefore to address the three main shortcomings: first, systems thinking, although 

a powerful tool for managing complexity, is not explicitly applied to SCRM, with the 

exception of (Peck, 2005). Second, no integrated models exist to describe SCRM that 

address both the causal factors and the dynamic development of these risks. Third, there is 

also no demonstration of how these models can be integrated into a risk management 

process framework and thus be practically applied in SCRM. These questions will be 

addressed in the following sections. 

3.3.2 The Supply Chain Risk Structure Model 

Causal loop diagrams are used to describe system elements and their relationships. They 

are utilised in systems dynamics applications for quantitative modelling and simulation 

(Sterman, 2000), but can also be used to qualitatively illustrate the structure of a system 

(Haberfellner and Daenzer, 2002). These consist of system elements, whose relationships 

form positive or negative feedback loops, and stocks and flows. The Structure Model is 

used to represent the main factors that affect the risks. These models can be understood as 

a special type of graph (Chartrand and Zhang, 2005). 

It is a structure of elements (vertices) en and their relations (edges) xc,d,b. Different types 

of relations b between the vertices c and d can be modelled (e.g. material and information 

flow). The system elements are further characterised by attributes an,j and the 

transformation functions fn,i that define the values of the outgoing relations and may 

change attribute values based on the current values of the incoming relations and attributes. 

The system elements can be hierarchically aggregated or refined. This means that several 

system elements can either be combined to an aggregated system element that encompasses 

their combined inputs, outputs, attributes and transformation functions, or separated into 

sub-elements (please refer to (Oehmen et al., 2009, Publ. 2) for a detailed practical 

example). 

3.3.3 The Supply Chain Risk Dynamics Model 

The Risk Dynamics Model illustrates the dynamic behaviour of the system that was 

modelled in the Risk Structure Model. The basic structure of the Risk Structure Model is 

that of a state machine (also a type of graph): different system states sm (vertices) are linked 

to each other by transitions or events yq,r (edges, linking the system states q and r). The Risk 

Structure Model is based on the augmented type of state machines, statecharts, developed 

by (Harel, 1987). 

The Risk Dynamics Model is linked to the Risk Structure Model. System states sm are 

determined by truth functions gm(Risk Structure Model System Attributes an,j, Risk 

Structure Model Relations xc,d,b), with „true‟ meaning that the state is active and „false‟ 

meaning that the state is inactive. The system states are true if a certain set of system 

attributes an,j and relations xc,d,b in the Structure Model have the specified values. The 
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linking event yq,r between system states changes the system state by changing the attributes 

of the system elements. The occurrence of the transition events is controlled by the 

probability distribution pq,r, which can also be a function of the attributes and relations of 

the Structure Model. 

Therefore, a risk is defined by a system state sm and its proceeding events yq,m. The 

business impact is defined by the values of the attributes, and the probabilities of the 

preceding events define the probability of reaching this state. 

As a statechart, the Risk Dynamics Model can discern between parallel and alternative 

system states. Here, the Dynamics Model differs from statecharts in the notation, and the 

representation chosen for the Risk Dynamics Model was found to be more practical in the 

case study. The modelling of parallel and alternate states can be achieved with the help of 

pseudo-states AND and OR, which can be used to fork or unite system states. Parallel 

system states can occur when the parallel states only address a subset of the system and 

have no common attributes. Alternate system states occur when two system states can 

follow a previous state and are based on common system attributes (please refer to 

(Oehmen et al., 2009, Publ. 2) for a detailed practical example). 

3.3.4 Integration into SCRM 

Introduction 

In this section, the Risk Structure and Risk Dynamics Model are applied to SCRM. The 

risk structure model discerns between risk causes (system elements that are relevant to 

describe the causes of risks), and risk effects (system elements that are needed to describe 

the business impact of risks; see Figure 22). 
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Figure 22: Example of Supply Chain Risk Structure Model (Oehmen et al., 2009, 
Publ. 2) 

Supply Chain Risk Structure Model: Risk Causes 

The system element „Causal System‟ encompasses all factors that are relevant for 

describing the causes of supply chain risks. It is broken down into the sub-elements of 

Company, Supply Chain and Environmental Factors. Different approaches are possible for 

detailing the element Company: it can be further described according to a process model 

(being either company-specific or a generic framework like Porter‟s value chain (Porter, 

1985)) or the SCOR reference process (Bolstorff and Rosenbaum, 2007), organisational 

structure representing the companies‟ departments or business units, or a project 

organisation, e.g. for large supply chain projects such as the introduction of VMI or global 

sourcing. The modelling of the supply chain constitutes the second part of the causal 

system. Furthermore, different approaches are fundamentally feasible. An intuitive 

approach is to model the supply chain on a map of the world based on the SCOR model. 

This can (and in most cases would) include the company, making the element Company a 

sub-element of Supply Chain. First-tier suppliers and important lower tier suppliers can 

also be represented. Headquarters of suppliers, although not directly part of the supply 
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chain, can also be included. This makes sense when strategic decisions about suppliers have 

to be accounted for, such as important licensers for IP-protected production steps and 

product parts. Between the parties, material, information and cash flow can be shown. For 

modelling environmental factors, there are again several options. This paper proposes 

basing the model on a PEST analysis (meaning political, environmental, social and 

technological factors), which is a commonly used and comprehensive framework to 

identify environmental factors (Williamson et al., 2004). Although, at first glance, this area 

might not seem very important, it addresses questions that are vital for a common 

understanding and an effective risk analysis. For example, are political factors addressed 

such as political stability and orientation (which might, for example, lead to local unrest, 

civil wars, terrorism or interstate wars)? Do economic changes such as a stock market 

crash, exchange rate fluctuations and the behaviour of competitors form part of the 

analysis? Are social factors like customer preferences and sensitivity to environmental and 

social standards addressed? Are technological advances, in one‟s own field or potential 

substitutes, in the scope of the analysis? In addition to the factors addressed by a PEST 

analysis, two supply chain-specific factors might be included: public (transportation) 

infrastructure, as it may, for example, have a decisive influence on the logistics in a 

developing country. The second additional factor is nature, i.e. catastrophes such as floods, 

earthquakes, storms and epidemics, which can have a strong influence on a supply chain. 

Supply Chain Risk Structure Model: Risk Effects 

The system element Supply Chain Risk Effects describes the potential negative impacts 

which the supply chain risks can have. We understand negative business impact as a 

negative impact on one or more company targets, or more specifically, supply chain targets. 

Therefore, the supply chain risk effect model is modelled analogously to the target system 

of the focus company, and risk effects are defined as the non-achievement of these targets. 

Consequently, these risk effects are as specific as the companies‟ supply chain targets, but 

the concepts of target areas from (Schnetzler et al., 2007; Schönsleben, 2007) are followed 

for this generic model, thus defining operational cost overrun, investment cost/cost of 

assets overrun, insufficient quality, insufficient delivery reliability and delivery lead time, as 

well as insufficient flexibility as possible supply chain risk effects. These ultimately lead to a 

decrease in the companies‟ EVA, either directly through cost increase, or indirectly through 

lost sales and decreased revenues. An additional risk effect that arose during the case study 

was damage to company reputation and image, especially with supply chains extending to 

low-cost countries. This risk effect would also lead to decreasing sales (see Figure 22). 

Supply Chain Risk Dynamics Model 

Supply Chain Risks are characterised by a state that defines the business impact by the 

values of its attributes, and the probability of the preceding events, which define the 

probability of the state. A generic structure of the Supply Chain Risk Dynamics Model can 

be comparatively simple. It is derived from the Supply Chain Risk Effect subsystem of the 

Structure Model. The assumption is that the final states of the system, from a risk 

perspective, are critical failures in one or more of the target areas. Therefore, these states 

mark the end of the Dynamics Model. On a generic level, more details of the Dynamics 

Model cannot be defined. The model is detailed by a root cause analysis starting from these 
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final states. This is achieved by fitting the identified risks into the model, connecting them 

with the appropriate final state, and filling the gaps in between by cause and effect analyses. 

See Figure 23 for a simplified application example. 

 

Figure 23: Example of Supply Chain Risk Dynamics Model (Oehmen et al., 2009, 
Publ. 2) 
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3.3.5 Application in the Risk Management Process 

The risk management reference process 

The two models introduced above have applications in all three main phases of the 

supply chain risk management process (see Figure 24): risk identification, with the sub-

steps of the delimitation of the risk identification, the description and visualisation of the 

supply chain, the identification of the risks and the summary in the risk catalogue. The risk 

assessment phase consists of the steps of qualitative risk analysis, the evaluation of the 

probability of occurrence and business impact, and the visualisation of the results in the 

risk portfolio. The last phase of risk mitigation follows the three steps of the evaluation of 

the risk mitigation measures, the analysis of the possibilities for action and the decision, 

implementation and monitoring of these actions and their results. 

 

Figure 24: SCRM Reference Process Elements Affected by Modelling Method 
(adapted from Ziegenbein, 2007) 

Supply Chain Risk Identification 

The first step in the risk identification is the delimitation of the scope, regarding both 

the causes and effects of supply chain risks. By building the Supply Chain Risk Structure 

Model, the scope of the risk identification is defined. First, the supply chain to be analysed 

has to be determined, i.e. the supply chain for a specific product group has to be chosen 

and mapped. Next, the other aspects of the causal system, the elements of the focal 

company and the environmental factors that should be considered as risk causes have to be 

defined. Following this, the effect system of the supply chain has to be modelled. From an 

overall objective, such as the company EVA, the objectives of the supply chain, i.e. 

operational costs, quality, delivery reliability and delivery lead time, should be derived, 

broken down and weighted according to the competitive and corporate strategies of the 

focal enterprise (Schnetzler et al., 2007; Schönsleben, 2007). This step is heavily dependent 

on an existing performance measurement system in the company or supply chain. 
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Consequently, supply chain risks will be measured by means of their threat to these 

prioritised supply chain objectives or deviations from them.  

For the effect system, the main focus areas have to be agreed upon, such as operational 

cost, quality, delivery lead time and corporate reputation. The final three factors can be 

linked to the final target area of EVA through the factor sales volume. 

Based on the complete Supply Chain Risk Structure Model, a risk matrix of risk causes 

(causal system) and risk effects (effect system) can be built. By means of this risk matrix, 

the relevant supply chain risks are given by the combinations of the risk causes and the risk 

effects, e.g. a sole supplier of an important component of the final product (cause) in 

combination with quality problems (effect). Note that the risks identified and structured in 

this way are not entirely accurate: As will later become clear, the risks may have causes 

beyond the area to which they have been assigned, and similarly might only cause the 

assumed effect after several other events have taken place. These questions will be 

addressed when the Supply Chain Risk Dynamics Model is built. The risk matrix serves as 

the basis for the discussion of the supply chain risks in Section 3.4. The risk matrix also 

provides transparency regarding blank spots in the identified risks that might indicate 

where further scrutiny is needed. To conclude the results of the identification phase, a risk 

catalogue should be created that describes the relevant supply chain risks expressed in 

terms of risk effect and risk cause of the Supply Chain Risk Structure Model. 

In the case study, the identification of supply chain risks was strongly supported by 

creating the matrix of the risk causes and risk effects (also see Table 13 in Section 3.4). By 

mapping the causes against the effects of supply chain risks, the workshop participants 

were able to follow a semi-structured identification process: after first conducting a 

brainstorming session, the results were structured with the help of the matrix. This risk 

collection was then completed by checking each field of the matrix against the structure 

model and making sure that all elements of the Structure Model and relationships between 

causes and effects had been addressed. This method yielded very good results, and the 

company participants were confident that no significant risks had been overlooked. In the 

process of identification, the Structure Model was frequently updated according to new 

insights. 

The risks identified in this way are specific system states that will be the basis for the 

Supply Chain Risk Dynamics Model. For example, the risk „creeping shift of order volume 

away from supplier‟ was put in the cell „own company – insufficient delivery‟. The implicit 

information behind this risk is that due to a lack of coordination inside the company, order 

volumes are shifted around suppliers in an uncoordinated manner, leading to a critically 

low order volume at a key supplier, who might then cancel the entire contract. This implicit 

information is made explicit when the Structure Model is built. 

Supply Chain Risk Assessment 

The objective of the risk assessment is a detailed analysis of the identified supply chain 

risks. The risks are prioritised based on the „probability of occurrence‟ and „business 

impact‟. Prior to this step, the Supply Chain Risk Dynamics Model is used to provide an 
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understanding of the development path and relationships between the risks that were 

previously identified. 

The Dynamics Model can be developed by translating the risk that is perceived as 

central into a system state. This is done by defining the critical attributes and their values, 

which adequately describe the risk. Based on this starting point, the Dynamics Model can 

be further developed by asking the questions „What event might occur after this state?‟ and 

„What event might have caused this state?‟ (similar to the 5-Why technique; see (Bicheno, 

2004)). In this way, related risks are modelled into one connected network, describing the 

dynamic development of these risks. In a first step, this modelling should be done 

qualitatively, without assigning numerical values to the attributes and probabilities of the 

event, but describing them verbally. The numerical values can be assigned during the 

following assessment steps. 

Based on the completed Supply Chain Risk Dynamics Model, either the individual risks 

can be assessed in their specific context, or supply chain risk scenarios of different 

incidences can be defined that summarise certain development paths at later stages (e.g. 

„loss of supplier A‟ based on the earlier system states of „order volume insufficient‟, 

„production of supplier disrupted‟ and „product line discontinued‟). 

In the case study, after the risks were identified and allocated in the matrix, the goal was 

to explore their relationships and make implicit assumptions explicit. This was achieved by 

developing the Supply Chain Risk Dynamics Model based on the previous risk collection. 

The individual risks were placed as events into the Dynamics Model, representing the 

development and mutual influences of the risks. In this way, it was usually possible to 

connect at least half to two thirds of the identified risks in one Supply Chain Risk 

Dynamics Model. This helped greatly in providing an understanding of the risks in their 

context, mutual relationships and development paths. Also, the risk identification could be 

completed if gaps in the development paths were discovered. The Supply Chain Risk 

Dynamics Model also helped to avoid discussions about which events were only causes for 

risks and which events actually constituted risks. 

The total loss of supplier X was chosen as a starting point (also see Figure 23). From 

there, the participants worked their way backwards by identifying the underlying causes. 

The main causes were the event „supplier cancels contract‟ based on the system state „order 

volume insufficient‟, „supplier does not deliver‟ due to a „disruption of the production‟ at 

the supplier (which was then further detailed into fire risks, natural hazards and operation 

failures), and again the supplier cancelling the contract because the product line was 

discontinued by the supplier itself. 

The next level of causes revealed that the discontinuation of the product line by the 

supplier was a more complex (and likely) event than was anticipated. The product line may 

no longer be profitable for the supplier; the supplier might change its business strategy and 

discontinue the production of the commodity products; the product technology might be 

outdated; second- and third-tier suppliers might no longer provide the required 

components; or the component may fail to fulfil new health and safety regulations such as 

the RoHS (Restriction of the Use of Certain Hazardous Substances in Electrical and 
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Electronic Equipment). As it turned out, the outdating of a product caused a dual pressure 

of both major customers of the supplier X as well as major suppliers: although our 

company was content with the performance of the components, other customers 

demanded an increase in performance, while at the same time, some suppliers discontinued 

old microprocessor lines. Both led to a re-design of the component, which necessitated a 

re-design of the product on the part of the company. Regarding the insufficient order 

volume, two causes were identified: one possibility was that insufficient control and 

coordination of orders through different business units led to a creeping shift of orders 

away from the supplier. The other possibility was that the sales growth of the supplier was 

significantly larger than the growth of the order volume of the company, thus leading to a 

decrease in the relative order volume. A high growth rate of the supplier was identified as 

the cause for another risk: production process instabilities are caused by high growth rates 

if key talents cannot be retained and an appropriate training programme for new employees 

established. 

The probability of the event that cause the risk occurring has to be estimated, based on 

the previous definition of either individual risks or risk scenarios. Analogously, the 

assessment of the business impact of the risks or risk scenarios is based on the Supply 

Chain Risk Dynamics Model. The business impact is defined by the attribute values in the 

effect system of the analysed state (or its following states, depending on the chosen 

analysis). Both qualitative and quantitative assessment of probability of occurrence and 

business impact are supported by the Structure and Dynamics Model, although only the 

qualitative assessment is addressed here: The case study found that a qualitative assessment 

is in most cases sufficient because the small benefit of a quantitative assessment often does 

not justify the effort involved. 

In the assessment of the risks, the Dynamics Model was consulted to determine at 

which level of their development the risks should be assessed. In addition, based on the 

categorisation of the risks into the different types of risk effects, different verbalisations for 

the severity of the risks along a common numeric scale were developed, so that the risks 

could be properly assessed. The Supply Chain Risk Dynamics Model helped greatly to 

assess the risks in proper relative proportion. For a qualitative assessment, a scale according 

to the FMEA method (failure mode and effects analysis) can be used. The scales were 

adapted to the different types of risk effects that were used (see Table 11 and Table 12), so 

that the practitioners are able to assess the risks in the right dimensions. The scales were 

also revised according to the companies‟ size and goal system. However, the structured 

analysis of the risks and their relationships in the Supply Chain Risk Dynamics Model 

could also serve as an important input for quantitative assessments like Monte Carlo 

simulations. 

Finally, the supply chain risk scenarios can be mapped in a supply chain risk portfolio 

according to their probability of occurrence and their business impact. The risks can be 

prioritised and the most serious ones („key risks‟) can be determined in order to develop 

possible mitigation measures during the next phase. In the case study, this step proved to 

be a powerful tool for summarising the results and presenting them in a format that is 

readily accessible to management. 
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Table 11: Scale for the Qualitative Assessment of Risk Effects 

Scale Impact / Effect of Risk 

 General 
Cost / 

Investments 
Delivery / 
Flexibility 

Quality Reputation 

0-3 

Low 

Manageable, 
short term 
negative 
influence  

Profitability 
marginally 
affected  

Minor lead 
time 
fluctuations  

Minor flaws, 
not noticeable 
by customer  

Short-term 
impact on 
product level  

3-5 

Medium 

Serious 
negative 
influence for 1 
year  

Profitability of 
product 
affected  

End product 
delivery slightly 
affected  

Flaws 
noticeable by 
customer  

Medium-term 
impact on 
product level, 
short term 
company  

5-8 

High 

Business unit 
endangered  

Profitability of 
product lost, 
noticeable 
influence on 
company 
results  

End product 
delivery 
seriously 
affected, loss of 
customers  

Flaws impair 
functionality  

Long-term 
product, 
medium-term 
company  

8-10 

Very High 

Company 
Endangered  

Potential 
bankruptcy  

End product 
cannot be 
manufactured  

Flaws endanger 
save operation, 
product recall  

Long-term 
negative impact 
on company 
level  

 

Table 12: Scale for the Qualitative Assessment of Risk Occurrence 

Scale Probability of Risk 

 By industry comparison 
By known 

occurrences 

0-3 Low  Event has never occurred and is unheard of in industry  Once every 5-10 years  

3-5 Medium  Event occurs in other companies, but not own company  Once every 1-5 years  

5-8 High  Event occurred in own company  Once every 3-12 months  

8-10 Very High  Event occurred in own company several times  Once every 1-12 weeks  

 

Supply chain risk mitigation 

In the final phase of the SCRM methodology, strategies and measures to mitigate the 

„key risks‟ are evaluated and implemented. Both the Supply Chain Risk Structure and 

Dynamics Model are suitable for identifying and analysing appropriate risk mitigation 

measures. Risks can be mitigated by remedy of the causes (reducing the occurrence) or by 

remedy of the consequences (reducing the impact) or both. Accordingly, potential 

measures have to be identified that are related to the identified causes or to the identified 

consequences or both along the development path of a risk. The potential mitigation 

measures should be analysed to see whether they are in accordance with the supply chain 

objectives and whether the business impact justifies the investment required for the 

mitigation measures at a rough guess. In order to monitor key risks and control the 
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fulfilment of the supply chain objectives and the effectiveness of the measures, supply 

chain risk monitoring and controlling should be implemented. 

In the case study, during the risk mitigation activities, the Supply Chain Risk Dynamics 

Model was helpful in determining root causes for critical risks. The Supply Chain Risk 

Structure Model helped in determining the type of measures. The three levels of causal 

factors presented here (company, supply chain and environmental factors) also reflect the 

degree of influence which the company has on these factors. Risks which mainly originate 

from inside the company should be controlled at the source and the causes minimised, 

whereas for risks that are mainly caused by environmental factors, usually only the impact 

can be minimised. In this example, the analysis put the coordination of sourcing activities 

among different business units back on the management agenda. On a supply chain level, a 

measure was taken to assess the back-up capabilities of the existing supplier in case the 

main supplier was lost. Furthermore, a minimum volume was assigned to these suppliers to 

retain their back-up ability. Considerations regarding the growth and business strategy of 

Chinese suppliers will also play a more important role in future strategic sourcing decisions. 

3.3.6 Integrated Risk Management and Early Warning Systems in SCRM 

The introduction of systems-orientation into SCRM opens up two possibilities: first, 

supply chain risks can now be integrated into an overall system of enterprise risk 

management, namely integrated risk management; secondly, the risk scenarios can be used 

as a basis for early warning systems. 

 

Figure 25: From Department-specific to Enterprise Risk Management (adapted 
from Lessing et al., 2006, Publ. 19) 
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Integrated or enterprise-wide risk management is based on the concept of the 

integration of department-specific risks into an overall enterprise-wide consolidated risk 

picture for the top management level. One main prerequisite is a scenario-based modelling 

of the risks, so that they can be easily integrated into company-wide scenarios (Lessing et 

al., 2006, Publ. 19). Figure 25 shows the four classic cases of risk management along the 

dimensions; frequency of occurrence of the risks; and type of risk analysis. The classic risk 

management approaches, as they are often used in companies, are based on concepts 

developed in finance and insurance. These often deal with well-defined singular risks that 

occur frequently enough for the risk manager to draw from a fairly accurate statistical 

database (e.g. regarding the volatility of investment alternatives). A network-oriented 

analysis of frequently occurring risks can be found in technology-oriented risk analyses, for 

example in aerospace engineering. A typical method would be a Failure Tree Analysis 

(FTA). Risks that occur relatively seldom are often of greater importance for the 

operational success of companies (e.g. the success of a business relationship with a specific 

supplier or customer), than risks which occur more often. As there is no reliable statistical 

data available, these risks cannot be analysed in isolation. However, if these risks are 

analysed individually and not as part of a complex cause-and-effect network, this leads to a 

pseudo risk management, as the obtained results have no practical relevance. They can, 

however, be analysed as part of a complex network, i.e. scenario-based. In this way, 

empirical data and professional judgement can be used to develop probable causal and 

effect-related networks. The model described in the previous section fulfils these 

requirements: it can be used as a basis to aggregate, both in the structure and dynamics 

model, complex and interdependent risks and reduce these to the main development paths, 

i.e. main risks. The model can integrate statistical and technical data, as well as professional 

judgement (Oehmen et al., 2008, Publ. 3). 

 

Figure 26: From Integrated Risk Scenarios to Early Warning Indicators (adapted 
from Mayr et al., 2009, Publ. 20) 

The modelling method is also well suited to support an early warning system (Oehmen 

et al., 2008, Publ. 3; Mayr et al., 2009, Publ. 20). The main challenge in early warning 

systems is the identification of the most relevant early warning indicators and their 

subsequent monitoring. The systems-oriented modelling approach is ideally suited for this 
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task (also see Figure 26): the supply chain risk analysis yields the integrated risk scenarios 

that can easily be broken down into the singular risks scenarios. Then, switching from the 

risk dynamics to the risk structure model, the main influencing factors can be identified and 

based on these, the appropriate early warning indicators. 

3.3.7 Summary and Managerial Implications 

In this section, a new supply chain modelling approach, consisting of the supply chain 

risk structure and the supply chain risk dynamics model, was presented and explained. 

After discussing its development from systems-thinking principles, the basic modelling 

approach and its application to supply chain risk management were explained. It was then 

shown that it is a suitable basis for enterprise risk management systems and early warning 

systems. 

There are several managerial implications in the different phases of the risk management 

process: firstly, during risk identification, the Supply Chain Risk Structure model allows a 

clear focus of the risk management effort on specific causal areas, for example Supplier X 

and Y, as well as specific risk effects, for example delivery lead times. The explicit inclusion 

and exclusion of certain elements can be clearly communicated and documented with the 

help of the model. The risk matrix, based on the Structure Model, is a good tool to 

combine a creative risk identification approach, such as brainstorming, with the structured 

approach of the risk matrix. This ensures a high level of completeness of the risk 

assessment, as well as an equally detailed analysis of all areas along with proper process 

documentation. It also creates transparency across a complex risk situation that is achieved 

by concentrating the individual risks into the connected Supply Chain Risk Dynamics 

Model. It can also be used to aggregate the individual risks into risk scenarios that are more 

meaningful to managers. 

Secondly, during risk assessment, the models increase the accuracy and confidence in 

the judgement of the probability of occurrence and the business impact: as previously 

implicit assumptions about risk causes and effects are explicitly discussed, it is possible to 

perform the assessment on a stronger factual basis and it is less distorted by individual and 

undisclosed assumptions. 

Thirdly, during risk mitigation, the application of the models has several managerial 

implications: the most important is that there can be fact based and reproducible decisions 

for or against mitigation measures. The decision process becomes transparent and 

understandable for people who were not directly involved. Moreover, the process can be 

properly documented with the help of the models by referring to its causal networks, 

system states or risk scenarios. 
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3.4 Research Question 3: Supply Chain Risks when 

Sourcing from China 

3.4.1 Introduction and overview 

In this section, the supply chain risks as identified with the 

industry partners (see Chapter 2) are introduced. As the 

significance of each risk varies with the industry partners, no 

attempt is made at identifying the „top five‟ risks, since the 

practical relevance of such lists is somewhat limited and general 

analyses already exist (see for example (Musy, 2006; Moder, 

2008; von Pfuhlstein, 2008)). The aim is to provide a general 

overview of the challenges that companies face when sourcing 

from China. This overview can be used as a source for general 

information, or as a starting point and checklist for company-specific supply chain risk 

identifications. 

The presentation of the risks follows the method established in Section 3.3. The risk 

collection and development scenarios are shown in a simplified form, as the results of the 

supply chain risk identification processes of all companies are presented together in a 

summarized form. The results presented in this section are based on (Oehmen et al., 2008, 

Publ. 5; 2008, Publ. 3; 2008, Publ. 4). 

 

Figure 27: Top Level Overview of Risk Scenario (Dynamics Model) 

The risk collection is shown in a risk matrix (Table 13, also see Section 3.3.5). For the risk 

effects, the four categories total cost too high; insufficient delivery reliability; insufficient 

quality; and damage to reputation were chosen. These proved to be very suitable categories 

of risk effects to identify and later assess the supply chain risks. As categories for the risk 

causes, the three levels of own company; supply chain; and external factors were selected. 

Total cost too 
high

Lost sales

Insufficient 
delivery 

reliability

Insufficient 
Quality

Reputational 
damage

Increased 
inventory

…

Unexpected 
coordination and 
travel expenses

…

…

see other risk 
scenarios

RQ 
3

Section 3.4:
Supply chain risks 

when Sourcing from 
China

What are the 
most important 

Supply Chain 
Risks?



56 3. Results: Managing the Supply Chain Risks of China 
 

These allow for a differentiated collection of the risks and also give an indication of the 

degree to which they can be influenced: supply chain managers are much more like to exert 

an influence on the causes (i.e. the probability of occurrence) of risks arising from within 

the company than those that are caused by external factors. For these risks, only the 

potential detrimental effects can be minimized or mitigated. 

Table 13: Risk Matrix of Supply Chain Risks in China 

  
Risk Effects 

  Total cost too high 
Insufficient delivery 

reliability 
Insufficient quality 

Damage to 
reputation 

R
is

k
 C

a
u

se
s 

O
w

n
 C

o
m

p
a
n

y
 

 Unplanned 
coordination efforts 
and travel expenses 

 Increased inventory 

 Difficult supply 
market research and 
supplier selection 

 Lost sales 

 Ramp-up problems 
in production 

 Design adaptation to 
local production 
technology 

 Knowledge transfer 
regarding product 

 Transfer of process 
know how 

 Insufficient controls 
internally and at 
suppliers 

 Insufficient 
communications 
management after an 
incident 

S
u

p
p

ly
 C

h
a
in

 

 Increased 
transportation costs 

 High demand 
transport capacities 

 Consolidation of the 
sourcing market 

 Loss of intellectual 
property 

 Increased price of 
procurement object 

 Long & variable lead 
times from China 

 Changing company 
strategy of supplier 

 Breakdown or loss 
of supplier  

 Sudden unavailability 
of product 

 High growth rate of 
supplier 

 Unauthorized 
subcontracting 

 Insufficient control 
of 2nd tier suppliers 

 Insufficient skill 
level at supplier 

 High fluctuation rate 
of personnel at 
supplier 

 Loss of bargaining 
power 

 Severe accident 

 Non-conformance 
to local or 
international 
regulations 

E
x

te
rn

a
l 

F
a
c
to

rs
 

 Increased wages in 
China 

 Currency and 
exchange rate risks 

 Changing customs, 
taxes, subsidies, 
quotas 

 Industrial espionage 

 Insecurity in judicial 
system 

 Increasing oil price 

 Energy shortage and 
loss 

 Social instability 

 Natural disaster 

 Low availability of 
qualified personnel 
and workers 

 Instrumentalisation 
of „Made in China‟ 
content by 
competitors  

 Public opinion and 
ethical concerns 
regarding China 

 Environmental 
damages 

 

As the simple collection of risks does not give any context of their relationship to each 

other, the four main risk scenarios for the four risk effects are presented in the following 

section. These are simplified representation of the supply chain risk dynamics models. 

Figure 27 explains the relationship of the four scenarios: the scenario „total cost too high‟ 
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can be regarded as the main scenario. The second scenario „insufficient delivery reliability‟ 

is linked to it via the two risks of lost sales and increased inventory. The third scenario is 

linked to the first via the same risks. Both, insufficient delivery reliability and insufficient 

quality, can also cause direct costs in case the final customer has a right to receive penalty 

payments (link not shown). The fourth and last scenario „damage to reputation‟ is again 

linked via the risk of lost sales, but also via the risk of unplanned coordination efforts. 

In the following sections, first an overview of the risk scenarios is presented. The single 

risks are then discussed, either as part of the risks that they cause, or single in more detail, 

depending on the attention they received from the industry partners. 

3.4.2 Risk Scenario ‘Total cost too high’ 

Overview and Relation to other Scenarios 

The risk scenario „Total cost too high‟ is the largest of the scenarios. This is due to the 

fact that it integrates the other three scenarios, and also attracted the highest attention with 

the industry partners. On the top level, five risks were identified: The loss of sales, 

increased inventory, unplanned coordination and travel expenses, increased transportation 

costs and increased price of procurement object (see Figure 28). 

 

Figure 28: Risk Scenario ‘Total cost too high’ 

Loss of Sales 

The potential of lost sales due to supply chain risks when sourcing from China has itself 

four risk scenarios that feed into it: the loss of intellectual property, which will be discussed 

in detail in the following. All three other main risk scenarios, insufficient delivery reliability; 

insufficient quality; and damage to reputation can also lead to a loss of sales: If delivery 

dates cannot be met because a product or component from China arrives late, a customer 

might step back from a contract. If prospective customers become aware of delivery 
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problems of the customers, they might not consider the company at all. The inability to 

deliver can also lead to penalty payments by the company to its customers, but this only 

being a risk if the company cannot forward these penalty payments to the supplier. It not 

only depends on the contractual agreements and the financial stability of the supplier, but 

also on the reliability of the local judicial system to enforce the contract (see discussion 

below). Insufficient quality leads to lost sales as unsatisfied customers will be lost. The 

same is true for reputational damage that will lead to concerned customers or a loss of 

prospective new customers. 

Loss of Intellectual Property 

Protection of their intellectual property was a main concern for the industry partners. 

The loss of intellectual property leads to a loss of sales, as competitors enter the market 

and unique selling points of own products are lost. It can differentiate between corporate 

espionage and government espionage: corporate espionage occurs during a buyer-supplier 

relationship, where confidential material is obtained illegally or used against contractual 

agreements. Government espionage addresses the focussed obtaining of strategically 

relevant technology information via their intelligence services that were restructured 

accordingly at the end of the cold war (Preuss, 2008). Western technology companies, 

small, mid-sized and large corporations alike, are prime targets for industrial espionage. The 

yearly damage through lost sales is estimated at 20 to 30 billion € for Germany alone 

(Sievers, 2008). China and Russia with their developing economies are the most active 

countries in this area. Today, 20% of all German companies have already been victims of 

industrial espionage, with a yearly increase in incidents of espionage of 10% (Preuss, 2008; 

WIK, 2009). 

Unreliability of Judicial System 

Chinas legal system largely stopped functioning during the Cultural Revolution (1966-

1976). Law schools were closed, courts stopped working and the Ministry of Justice was 

also closed. As a result, the current system is practically only 30 years old. The 

consequences are that the developing formal legal system is still competing with an 

established system of personal relationships (guanxi). Corruption is still a problem. The 

qualifications of the professionals vary greatly, as many open positions had to be quickly 

filled and the candidates were often drawn from the military and lacked the appropriate 

education. Also, the size and political structure of China as a quasi-federation make it hard 

to implement national laws and harmonize national and local legislation. This can lead to 

additional risks, as experience gathered in one part of China might not be directly 

applicable to other provinces. These can lead to several problems for western companies: 

firstly, it might be very difficult to get an objective ruling in the first place, the laws might 

not be entirely clear (local vs. national laws, regional protectionism). After obtaining a 

favourable ruling, it may also not be possible to enforce. However, the situation greatly 

improved with Chinas accession to the WTO. The establishment of a stable judicial system 

is high on the political agenda. The state of the system in the developed coastal areas today 

is fairly reliable, however there remain great deficiencies in the rural provinces (Regan, 

2007). 
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Increased Inventory 

An increase in inventory leads to additional costs via an increase in bound capital and 

the associated capital costs, as well as an increased risk of obsolescence of the stored 

components (depending on the component and the speed of the final product‟s life cycle). 

An increase in inventory is caused by the necessity to increase safety stocks. The 

fundamental reason is a heightened insecurity regarding the availability of components if 

they are delivered from China. The delivery lead times are longer (both by sea and air 

freight) compared to truck shipments inside Europe. Additionally, they might be more 

volatile in case the inland routes between the production site and the air or seaport are 

unreliable or if the demand for transportation exceeds the available capacities (see also the 

discussion of this point regarding increased transportation costs). Another reason to 

increase safety stocks is insufficient delivery reliability of a supplier and insufficient quality 

of the supplied goods (please refer to the discussions of these risk scenarios). 

Unplanned Coordination and Travel Expenses 

Unplanned coordination and travel expenses describe the additional costs for 

management and professional personnel dealing with unexpected problems regarding 

Chinese suppliers. These can occur due to any of the listed risks, but the main reasons are 

summarized here. Ramp up problems during the start of production usually require a 

significant amount of manpower on short notice. If ramp-up problems are not anticipated 

or the ramp-up phase prepared in detail, it might become necessary to send production 

experts from own production sites to China. These expatriate missions can last from a few 

weeks to several months, depending on the complexity of the problem. Not only are 

additional costs incurred by travel expenses and the compensation for the employees, but 

the expertise and contribution in their regular jobs will also be missed and may cause 

problems, especially if they had to leave on short notice. A breakdown or loss of a supplier 

(discussed in detail in the risk scenario „insufficient delivery reliability‟) might not only lead 

to penalty payments, but also require a huge effort on behalf of  the purchasing department 

to find a suitable replacement. The supply market research and supplier selection of 

Chinese suppliers is much more complex for a Germany or Switzerland based company 

than the similar process for a local supplier (also see the discussion of the global sourcing 

reference process in Section 3.2.2). As it requires (at least temporarily) a presence in China, 

it causes significant travel expenses. Also, the judging the suitability of the supplier is more 

difficult due to intercultural reasons (assessing the reliability of information) and different 

operational, legal and financial systems (obtaining relevant information). The process itself 

might become more complex and expensive than anticipated, and errors made during the 

supplier selection have a significant impact on all operational and performance aspects 

discussed here. Finally, if the companies reputation is damaged by incidents in China (see 

the discussion of the risk scenario „damage to reputation‟ below), an extraordinary amount 

of management attention and manpower in the communications department may need to 

be directed towards minimizing the impact and restoring the company's reputation, in 

addition to costs caused through the loss of customers and sales volume. 
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Increased Transportation Cost 

Sea freight is with 82% of the total volume of transports between China and Germany 

the most important transportation mode. Air freight is used for 17% of the volume, a 

combination of sea and air transport in 1% (Stolte and Fritzsche-Sterr, 2008). The 

transportation costs are driven by two main factors: the first factor is the demand for 

transportation capacities. As the fleet supply of freight ships changes only very slowly due 

to the investment costs and production lead times (currently over 10 years, as the shipyard 

capacities are also limited and an increase associated with large investments), the first main 

cost driver is the demand for transportation capacity. The second factor influencing 

shipping rates is the oil price, as fuel prices account for 25% - 35% of the operation costs 

of a ship. Due to these reasons, the price for sea freight changed dramatically in the last 

years. The Baltic Exchange Dry Index fluctuated in 2008 between 11‟793 and 663 base 

points, a factor of almost 18. Air freight shows smaller fluctuations, in 2008 between 138.5 

and 162.6 base points, equalling around 17%, see Figure 29 (Baltic Exchange, 2009; BLS, 

2009). However, the two indices cannot be directly compared, as the first captures the 

prices that the transportation vehicle operators charge, and the latter the final customers 

prices. These are decoupled via long-term contracts and 3rd party logistics providers (the 

Harper Petersen index would also represent the prices of container shipments more 

accurately, but the data is not freely available apart from the last 3 years). 

 

Figure 29: Development of Air & Sea Freight Rates (based on Baltic Exchange, 
2009; BLS, 2009) 

Increased Price of Procurement Object 

The last main risk scenario regarding an increase in total cost is the risk of an increased 

price of the procurement object itself. This can be caused by changes in customs 

regulations and quotas between China and Europe, and changes of taxes and subsidies 
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inside China. One example is the sudden reduction of export tax rebates in June 2007. 

These were originally announced only two weeks in advance with very little detail as to 

which product categories are actually affected. Due to the ensuing international irritation, 

some were later postponed. Export rebates are a form of subsidy for certain products (they 

are a rebate on the value-added tax for products not consumed domestically. These were 

suddenly reduced for roughly 2800 product categories, leading to a significant price 

increase and contributing to a wave of bankruptcy (for example in the Guangdong toy 

industry). The same effect can be caused by the European side, through changes in import 

quotes. One example hereof is the „bra war‟ in the textile industry in 2005, when Europe 

tried to limit the import of certain Chinese textiles after a worldwide WTO trade 

liberalisation earlier in the year. The other three main risks are a price increase through an 

increase of the Chinese RMB, increasing wages in China (both discussed below) and a loss 

of bargaining power (discussed in Section 3.4.3). 

Currency and Exchange Rate Risks 

Fluctuations in exchange rates are one of the major risks in international supply chains. 

Exchange rates between currencies can quickly change by several 10%. These changes 

translate directly into price changes sourced in this currency. Changes in this order of 

magnitude cannot be absorbed merely by diminishing profit margins, but would incur 

heavy losses. Larger corporations can either naturally hedge against this risk by levelling 

sourcing and sales volumes between currencies, so that an increase or decrease in the 

exchange rate would cause losses or gains on the sourcing side, but the same gains or losses 

on the sales side. Theoretically, other options include financial hedging of exchange rate 

risks (usually through forward exchange contracts (forex) or options), but these are not 

easily available for RMB hedges. These additional costs for hedging or for unfavourable 

changes in the exchange rate have to be considered. A short-term „hedging‟ is also possible 

by transferring the risk to the supplier by agreeing on a pricing in US$, € or CHF. In the 

long term, the influence of the exchange rate deviations will be so strong on the supplier 

that these contracts will also have to be changed. 
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Figure 30: The Chinese Foreign Exchange Reserves and RMB Exchange Rate 
(based on OANDA, 2009; SAFE, 2009) 

In terms of the exchange rate, China is a somewhat special case (see Figure 30). Most 

experts agree that the Chinese RMB is strongly undervalued, thus providing an indirect 

export subsidy by the government to the Chinese economy. The RMB is not freely traded, 

but the exchange rate controlled by the People‟s Bank of China (the Chinese central bank). 

Until the 21.7.2005, it was pegged to the US$, at a fixed exchange rate of 8.29 RMB/$. Due 

to the large trade deficit with the US, this meant that the Chinese government had to 

purchase large amounts of US$ to „stabilize‟ the dollar's exchange rate (i.e. keep the RMB 

cheap). This led to the build-up of dollar reserves in the staggering amount of almost 2 

trillion US$ (SAFE, 2009). Due to the international pressure on China to appreciate its 

currency, the central bank allowed for some flexibility in the exchange rate after July 2005. 

Between July 2005 and March 2009 the RMB became 21% stronger, from 8.29 RMB/$ to 

6.85 RMB/$. It is also apparent that the central bank discontinued the appreciation of the 

RMB after July 2008 due to the worldwide economic crisis. 

Several indicators hint at a stronger further appreciation of the RMB, thus making 

imports from China more expensive: First of all, China faces strong international pressure 

to let its currency appreciate more. Although the consumers in Europe and the US benefit 

from the cheap prices of the Chinese goods, this export subsidy makes it harder for 

western companies to compete with Chinese companies. Secondly, in order to support 

their currency, the Chinese government would need to continue to buy large amounts of 

US$. As the US cannot increase their foreign debt infinitely, the Chinese central bank will 

eventually not be able to obtain the necessary amount of dollars. Thirdly, and probably 

most importantly, China only profits from a weak RMB as long as it favours an export-

oriented economy. There are however strong indications that the Chinese government will 

switch its priorities away from an export oriented „workbench of the world‟ policy towards 
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domestic consumption. In this economic scenario, Chinese policy would be in favour of a 

strong appreciation of the RMB to give its economy more buying power to buy raw 

materials, import foreign products and acquire international companies. 

The question remains what the „right‟ exchange rate is. Based on an analysis of 

purchasing power parity (PPP), different experts argue that the RMB is still undervalued by 

40% - 200% (Ahearne et al., 2007; EIU, 2009; World Bank, 2009). This means that it can be 

expected that the prices of Chinese goods will increase from anything between a factor of 

0.4 to 2, making the price of most procurement objects very unattractive.  

Increased Wages in China 

Low labour costs are one of the main arguments to relocate labour-intensive production 

steps to China. Compared to Western Europe, there are great cost advantages, especially 

for low skilled labour. In the developed coastal areas, support workers are cheaper by a 

factor of 5-10, technically skilled workers, university graduates (engineers and business 

support staff) by a factor 3-4, and employees with a significant level of experience up to a 

factor of 2 (Eder, 2009). However, these figures are contrasted by a steep yearly increase in 

labour cost of 10% to 15%, or 50% and more if highly skilled employees have to be hired 

away from a competitor (Roberts, 2006; Feng and Oehmen, 2007). If taking an average 

wage increase of 10% into account, cost advantages by a factor of 2 will hold for 7 years, 

and a factor of 5 should still be an advantage in 17 years. However, if a job change every 3 

years is taken into account with an associated wage increase of 50%, a cost advantage by a 

factor of 2 will last 4 years, and the advantage of a factor of 5 will be gone in a bit over 8 

years. Taking into account that today East European countries (for example Romania) 

offer similar labour cost structures, cheap wages is not a strong argument to locate 

production volume in China. If it nevertheless is, there is a strong risk that it is not a valid 

assumption. 

3.4.3 Risk Scenario ‘Insufficient Delivery Reliability’ 

Overview and Relation to other Scenarios 

The risk scenario „insufficient delivery reliability‟ is linked to both lost sales (if products 

are not available to sell to the customer) and increased inventory (if a buffer is built to 

counteract the effect). 

There are three main reasons that can cause a significant decrease in delivery reliability: 

The ramp-up phase when new products are introduced or the production of products with 

a seasonal demand is restarted is especially critical. As will be discussed in Section 3.4.4, a 

large amount of know-how is necessary to deliver on time and on quality. The experience 

from the cases is that the Chinese suppliers are much more likely to ship goods with 

insufficient quality than not to deliver on time. Once the production ramp-up was 

successful, two main reasons that may lead to insufficient delivery reliability remain: the 

transportation lead times might fluctuate due to demand spikes, as discussed above in 

Section 3.4.2. The most important cause however is the sudden breakdown or loss of a 

supplier. 
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Figure 31: Risk Scenario ‘Insufficient Delivery Reliability’ 

Breakdown or Loss of Supplier 

The sudden breakdown or loss of a supplier can be caused by various factors: 

difficulties in the supply market research and supplier selection phase can lead to a wrong 

estimation of the supplier‟s abilities in the first and place and subsequent problems; the loss 

of bargaining power may give the supplier the opportunity to change the relation it its 

favour; and a disruption of production will directly affect the delivery reliability (these three 

main factors are described separately in following sections). 

An insufficient order volume (which is also related to the discussion of the loss of 

bargaining power, see below) can also cause a supplier to discontinue the supply of a 

product. This is the case when a supplier grows faster than the customer. As growth rates 

of 50% to 100% and more a year are not uncommon in the dynamic Chinese supply 

market, and European companies usually very happy with a 10% yearly increase in sales, a 

supplier can overtake its customer in 3-4 years. At that stage, it might no longer be 

attractive for the supplier to keep the European buyer as a customer. 

The product itself might also become suddenly unavailable. This might be caused by the 

supplier itself in case its production or market strategies change. This has been observed 

for commodity electronic goods when a previously reliable and high quality supplier 

decides to abandon certain „low tech‟ segments (e.g. simple LCD panels) and focus on 

products of higher technology level and complexity, and higher margins. A similar problem 
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arises when key 2nd tier supplier are lost for similar reasons. The additional problem here is 

that there is even less transparency and the loss might surprise both the supplier and the 

buying company. In both cases, the results are potential difficulties with delivery reliability, 

additional costs to repeat the supply market research and supplier evaluation process. 

There may also be additional costs incurred if all-time-buys become necessary in case the 

supplied product is needed for future production or spare parts, and a replacement supplier 

cannot be found in time. 

Difficult Supply Market Research and Supplier Evaluation 

The physical and psychological distance to China makes it hard to perform a 

professional supply market research and supplier evaluation. The involved risk is very high, 

as the selection of the wrong supplier leads directly to problems regarding delivery 

reliability, quality and finally cost. Two possible answers are shown in Figure 32. Own 

procurement employees in China are the optimum solution from a performance 

perspective. This mode ensures an efficient information exchange and high level of 

transparency and control of the sourcing company. The problem for small enterprises is 

the high level of associated costs that make this option only viable in cases of very high 

sourcing volumes from China. The alternative is the involvement of external service 

providers. These lower the level of (fixed) costs for small companies considerable, but also 

diminish transparency, information exchange and the level of control. 

 

Figure 32: Difference in Supply Market Research and Supplier Selection between 
Small and Large Companies (adapted from Stolte and Fritzsche-Sterr, 2008) 

Loss of Bargaining Power 

The loss of bargaining power during a buyer-supplier relationship with a Chinese 

supplier can cause a major cost increase and decrease in delivery reliability. Power is 

understood as the difference in the mutual dependence between buyer and supplier 

(Bacharach and Lawler, 1981). It can either lead to the loss of the supplier (see the section 

on the risk scenario of „insufficient delivery reliability‟) if the supplier is no longer willing to 

accept the customers cost, quality or lead time demands. If the customer wishes to keep the 

supplier, it is often associated with an increase of the price of the procurement object. The 
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loss of bargaining power does not occur in the beginning of the relationship: the supplier is 

often  interested in gaining a Swiss reference customer to attract more business. Also, if the 

new contract is technologically challenging, the supplier can often benefit from a know-

how transfer and can build up new production abilities, attracting even more customers. 

The previous discussion addresses the relative share of the sales or purchasing volume of 

the partner. This is one of the twelve factors that have been identified as having a decisive 

influence on the bargaining power (they will be discussed in detail in Section 3.5.2.). 

The result is shown in Figure 33: on the y-axis, the dependence of the supplier on the 

buyer is shown, on the x-axis the dependence of the buyer on the supplier respectively. The 

dependency is divided into the three categories of weak, medium and strong. The nine 

resulting fields characterize different structures of power in the relationship. These are 

determined by the differences in mutual dependency. 

 

Figure 33: Development of Power in Buyer-Supplier Relationship (based on 
Oehmen et al., 2009, Publ. 6; Oehmen et al., 2009, Publ. 7) 

Along the diagonal, the power is balanced. However, the mutual dependency increases, 

resulting in a loose, open cooperative and forced cooperative power structure (quadrants 7, 

5 and 3). The quadrants on each side of the diagonal describe different levels of dominance 

of one of the partners. In the most extreme case, the dependence of the buyer is weak, but 

the dependence of the supplier is strong (quadrant 1). This results in a power structure that 

is solely dominated by the buyer. In the two intermediate cases, the relative dependence of 

the supplier is higher than that of the buyer, resulting in a power structure that is mainly 

regulated, but not entirely dominated, by the buyer. If the dependence of the buyer is weak 

and that of the supplier is medium (quadrant 4), the buyer regulates the power structure 
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and is free to end the relationship at any time. If the buyer is however dependent to a 

medium degree on the supplier and the supplier strongly dependent (quadrant 2), the 

power structure is still regulated by the buyer, but it is now also dependent on the supplier 

and cannot end the relationship as easily anymore. The same applies respectively to the 

quadrants 6, 8 and 9. The usual pattern observed was that after a first period where the 

mutual dependence increases about evenly, the dependence of the buyer starts to increase 

while the dependence of the supplier decreases. This leads to a supplier-dominated (or at 

least regulated) situation, where the customer is either forced to accept much higher prices 

or change the supplier (Oehmen et al., 2009, Publ. 6; Oehmen et al., 2009, Publ. 7). 

Disruption of Production 

Several reasons can contribute to the disruption of the production, potentially leading to 

a breakdown or loss of the supplier: severe accidents, such as severe injuries, fire, or 

destruction of production equipment are more likely to occur if the supplier employs 

operators who are not sufficiently trained. This can for example occur in phases of fast 

growth or when labour-intensive and potentially dangerous equipment (e.g. in heavy 

industry) is used. 

Energy shortage, limitations and losses may occur during peak demand seasons in the 

summer or due to infrastructure problems. Whereas limitations are usually announced in 

advance and can be taken into consideration, a sudden loss of energy might jeopardize 

production batches that are currently being processed. In the coastal areas, this risk seems 

fairly well controlled, but it might still be an issue in the western inland provinces. 

Due to its geographic extent from desert to tropical rainforest, China is exposed to a 

large number of natural disasters, depending on the region. Examples include heavy floods 

(for example in the Yellow River and Yangtze River areas, the Three Gorges Dam also 

being a measure to control these), the 2008 snowstorms in the south and central parts of 

China and the 2008 earthquake in Sichuan (Zimmerli and Zhou, 2006). Besides the heavy 

human suffering and damage to infrastructure that these events can cause, they also disrupt 

any business activities in these areas. The risk that a supplier is exposed has to be assessed 

regarding its specific geographical location. 

Social instability in China remains one of the largest single risks that also has a profound 

impact on production. For a detailed discussion, please refer to Section 3.4.5. 
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3.4.4 Risk Scenario ‘Insufficient Quality’ 

Overview and Relation to other Scenarios 

If the quality of the products delivered from China is insufficient, the two possible main 

consequences are a loss of sales (if the customer notices the quality problems) or an 

increase in inventory to provide a buffer against low-quality production batches (see Figure 

34). 

The two main risks regarding product quality are insufficient design adaptations of the 

components and unreliable production processes at the supplier. 

 

Figure 34: Risk Scenario ‘Insufficient Quality’ 

Insufficient Design Adaptations 

The risk of insufficient design adaptations refer to the redesign of components that 

have been sourced locally or were manufactured in-house. This can involve minor changes 

to drawings to adapt them from German DIN to Chinese GB industrial standards. Larger 

changes may involve the redesign to fit the production capabilities and experience of the 

Chinese supplier (and also own cost expectations), e.g. by re-evaluating the tolerances of 

the measurements. Re-design of components and connections may also become necessary 

to optimize the production costs: this may mean, for example, changing snap-joints to 

screw joints, as snap joints are more expensive in production, but screw joints more labour 

intensive in assembly. Due to the lower labour costs, screw joints might be the better 

decision for a Chinese supplier. If necessary design adaptations are not made, this might 

result in the misinterpretation of the drawings by the Chinese supplier, resulting in low 

quality and high scrap rates. The same is true if the quality requirements set by the sourcing 

company do not reflect the technological or know-how level of the supplier, or the 

negotiated price level. 

Unreliable Production Process 

Unreliable and unstable production processes at the supplier are a major risk leading to 

the risk of low product quality. It might be due to a lack of knowledge transfer regarding 
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the product and its requirements, or regarding the specifics of the production process. It 

may be caused by 2nd tier suppliers, either through unauthorized subcontracting of 

production volume or through problems with a regular 2nd tier supplier. Finally, it may be 

due to supplier-internal problems, mainly regarding the skill-level of its employees. 

Insufficient Product and Production Process Knowledge Transfer 

Main problems can already occur in the 0-series and ramp-up phases: a certain amount 

of knowledge transfer regarding both the product itself and the production process needs 

to take place. The supplier has to understand the specific quality requirements of the 

customer. These have to be well documented. The existing documentation might not be 

sufficient if the production to date relied on implicit knowledge, e.g. when manufactured 

in-house or by a long-term local supplier. Similarly, the main parameters for the production 

process and used tools and operating supplies (e.g. specific lubricants or lacquers) have to 

be clearly defined and their importance communicated to the supplier and understood. 

Also, the test procedures have to be defined and understood, and the appropriate 

measurement equipment must be available (or made available if it is very product specific). 

Unauthorized Subcontracting and Insufficient Control of 2nd Tier Suppliers 

If the supplier cannot fulfil the demand of the customer, it might be tempted to 

subcontract part of the production volume to other companies or production sites. This 

obviously jeopardizes the product quality greatly, as there is a certain lack of experience at 

the subcontractor. A similar problem is posed by the control of 2nd tier suppliers. As the 

Chinese supplier relies on its local suppliers for needed components, the key 2nd tier 

suppliers also have to be included in the training and know-how transfer that the main 

supplier receives. 

Insufficient Skill Level at Supplier 

It is a major risk, if the level of skill of the operators and also the management team at 

the supplier is not sufficient. If the supplier is experiencing a high growth rate, new 

employees must be integrated into the company and trained to their jobs very fast. That 

not only binds capacities of the already trained operators and management, but also 

increases the amount of people with only a basic level of experience. The demand for 

qualified personnel is very high, and there are several challenges in attracting these people 

(see Figure 35). 
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Figure 35: Problems of Chinese Suppliers when Attracting Employees (based on 
Feng and Oehmen, 2007) 

The main problem HR professionals identify is a fundamental lack of suitable 

candidates, i.e. a severe lack of qualified personnel on the market. Once a candidate has 

been identified, the three following main challenges are the competition with high profile 

companies (usually large international brands), the inability to pay a competitive salary and 

a lack of opportunities for the candidate to advance their career in the future. 

Also, the fluctuation rate of personnel is usually a lot higher than in European 

companies, and a turnover of 20% - 30% is not uncommon (Feng and Oehmen, 2007). 

Most affected are employees that have been employed for 1-2 years at the supplier (see 

Figure 36): these account for 43% of the total turnover. Interesting to note is that long-

term employees that stayed for a company for more than 5 years are very unlikely to 

change their employer. 

 

Figure 36: Share of Employees in Personnel Turnover by Employment Duration in 
Chinese Companies (based on Feng and Oehmen, 2007) 
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3.4.5 Risk Scenario ‘Damage to Reputation’ 

Overview and Relation to other Scenarios 

The risk of damage to the company‟s reputation can lead to a decrease in sales when 

customers are lost and to a large amount of unexpected work to rectify the problem and 

the public perception of the incident. 

The main risks are summarized in Figure 37: these incidents that lead to a non-

conformance with regulations, followed by insufficient communication management in the 

aftermaths. The two other potential risks relate to the public perception of China: the 

„Made in China‟ content of the company‟s products might be exploited by the competition, 

and the public perception and ethical concerns of the public might become a problem. 

 

Figure 37: Risk Scenario ‘Damage to Reputation’ 

Non-conformance to Regulations and Insufficient Communications Management 

The most severe reputation risks arise from incidents in China due to insufficient 

internal controls and insufficient controls at the supplier, combined with an insufficient 

management of the incident and its communication in the aftermath. In addition to the 

indirect costs via lost sales and increased coordination efforts, high costs and legal 

consequences might occur as a direct result of non-conformance with regulations. 

The violation of labour standards addresses issues such as forced labour, child labour, 

discrimination in the workplace, working hours, minimum wages and overtime 

compensation. 
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Health and safety issues may arise from problems with emergency management, 

occupational injuries and illness, machine safeguarding and workplace safety, the safety 

management system or the sanitary infrastructure. 

Environmental damage may arise from the emissions of wastewater, solid waste and air 

emissions, or problems in the areas of safeguarding of chemicals and hazardous materials, 

environmental management system and obtaining environmental permits and 

conformation to the reporting requirements. 

Unethical behaviour of the supplier or company representatives refers for example to 

problems with corruption, bribery, fair business practices, protection of intellectual 

property or the disclosure of other confidential information. 

Environmental Damage 

The environmental situation in China has deteriorated dramatically with its economic 

development. In parallel, the awareness of ecological problems and the sensitivity towards 

them is rising in the Chinese population. The last example includes the banning of free 

plastic shopping bags from supermarkets, that was fully supported by the affected 

consumers (BBC, 2008). 

In 1972, Chinas position on the first UN Environmental conference was that “we will not 

stop eating because we are afraid to choke, and we will not refrain from developing our industry because we 

are afraid to pollute the environment” (Sternfeld and von Waldersee, 2005). In 2005, after the 

successful industrialization of the coastal areas, the Chinese Secretary for the Environment, 

Pan Yue, said in an interview: “Of course I am pleased with the success of China's economy. But at the 

same time I am worried. […] Acid rain is falling on one third of the Chinese territory, half of the water in 

our seven largest rivers is completely useless, while one fourth of our citizens do not have access to clean 

drinking water. One third of the urban population is breathing polluted air, and less than 20 percent of the 

trash in cities is treated and processed in an environmentally sustainable manner. Finally, five of the ten 

most polluted cities worldwide are in China” (Lorenz, 2005). Urbanization poses another 

challenge for China: due to the attraction of the jobs in the cities, there is a strong 

migration towards the industrial centres (Moncrieffe et al., 2008) which increases 

environmental pressure. In the last Yale environmental sustainability report, China ranked 

104th out of 117 (Esty et al., 2005). The total cost of environmental damages is estimated at 

around 13% of Chinas GDP (Sternfeld and von Waldersee, 2005). 

As China is not only affected by pollution, but also strongly by the risks of global 

warming, and since it became one of the main CO2 producers in the world, climate 

protection is one of the most important environmental goals in China (UNFCCC, 2005; 

Fahnestock, 2007). The rising environmental consciousness in China poses a risk if the 

environment is endangered in the production process as such or through accidents. On the 

other hand it also offers a chance to generate a positive image and positive publicity, both 

in China and in the home markets, if environmentally sound production practices are 

required from the supplier. 
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Instrumentalisation of ‘Made in China’ and Public Opinion 

The two other risks address the perception of the public and/or customers regarding 

China. As „Made in China‟ is still mainly associated with „cheap‟, the competition might try 

to capitalize their higher „Made in Europe‟ (or Made in Switzerland, Made in Japan etc.) 

content (Aiolfi, 2009). However, as most companies already source some part of their 

supplies from China, it strongly depends on the industry of the company as to whether or 

not this is a serious risk. For companies close to the consumer market, the public 

perception of China may also play an important role. The biggest risk here is the question 

of social stability and potential unrest, which is discussed in detail below. 

Social Unrest 

The question of potential social unrest in China remains one of the largest single risks, 

not only regarding the delivery reliability of Chinese suppliers, but also regarding peace and 

stability in Asia (Tanner, 2005; Lum, 2006). It would not only affect public perception of 

China and by association potentially damage the company's reputation, but also have a 

strong influence on the delivery reliability of the supplier. Several factors contribute to 

social tension and each of them has to be closely monitored in order to be aware of the 

current situation and risk exposure. 

 

Figure 38: Development of the Incidents of Social Unrest and the Gini Coefficient 
in China (based on Khan and Riskin, 1998; CEN, 2005; Shi and Nansheng, 2005; 

Tanner, 2005) 

Income inequality might be one trigger for social instability and unrest. The Gini 

coefficient is a measure that describes the inequality of the distribution of income. The 

higher the Gini coefficient, the higher is the income inequality (World Bank, 2008). Figure 

38 shows the development of the Gini coefficient for China between 1993 and 2005 and 

the number of incidents of social unrest according to the Chinese Ministry of Public 
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Security (Tanner, 2005). The number of incidents increased by a factor of 10 between the 

years 1993 and 2005. Related to the question of income are the concerns regarding high 

inflation rates of food and their impact on social stability (Bristow, 2007). 

The Chinese social system is also under immense pressure. The situation of the large 

number of migrant workers in the industrialized coastal areas remains difficult and they 

often lack proper payment, medical care and social insurance. Also, due to the one child 

policy, the number of working people in China will probably peak within the next 10 years, 

confronting China with a massive problem of ageing society and leaving large holes in the 

Chinese social security systems (Dong and Ye, 2003). 

The growing Chinese middle class is also increasingly sensitive regarding environmental 

problems (as discussed above), as are the larger numbers of farmers if their livelihood is 

threatened. 

The last possible contributing factor to social unrest is the tension between some of the 

56 different ethnic groups living in China. The tensions regarding Tibet feature 

prominently in the European press, other critical issues include the tensions in Xinjiang 

with the Muslim Uyghur minority and most prominently the unresolved issue regarding the 

status of Taiwan. With the „one country, two systems‟ policy that was developed to 

integrate Hong Kong and Macau, China also created the political policy for a potential 

reunification with Taiwan. As briefly discussed in Section 1.3.3, both Mainland China (the 

People‟s Republic of China, PRC) and Taiwan (the Republic of China, ROC) claim to be 

„China‟. An uneasy status quo exists between the PRC and the ROC, with Taiwan being 

practically an autonomous state, but never having officially declared their independence 

from the PRC. With the generally high level of patriotism in Mainland China, the vast 

majority of the population of the PRC is strongly in favour of a reunification. Combined 

with the strong political pressure and very clear position in the past (also to avoid and 

suppress separatist tendencies in other parts of the PRC, see the example of Tibet), most 

experts expect a military reaction of the PRC in case Taiwan would ever publicly declare its 

independence. Based on the constitution of the PRC that states in its preamble that 

“Taiwan is part of the sacred territory of the People‟s Republic of China” (PRC, 1982), the legal basis 

for an invasion of China was created in 2005 with the passing of the Anti-Secession Law. It 

reads in Article 8 that “In the event that „Taiwan independence‟ secessionist forces […] cause the fact of 

Taiwan‟s secession from China […] the state shall employ non-peaceful means […] to protect China‟s 

sovereignty and territorial integrity.” (PRC, 2005). To substantiate its threat, the PRC has massed 

about 30% of its conventional military forces, 80% of its naval forces and most of its 

short-range nuclear missiles along the Taiwan Strait (OSD, 2007; Pfaltzgraff and Cleave, 

2007). China even threatened the US with the use of nuclear weapons in case they should 

intervene (Kahn, 2005). The situation currently remains unresolved. 
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3.5 Research Question 4: Mitigation Measures for 

Key Supply Chain Risks 

3.5.1 Introduction to the Mitigation Measures 

In the previous section, the risks belonging to the risk 

scenarios of „total cost too high‟; „insufficient delivery reliability‟; 

„insufficient quality‟; and „damage to reputation‟ and their 

relationships have been discussed. An effort has been made to 

focus on China-specific risks. Besides the risks discussed here, 

there exists a large number of additional supply chain risks 

(especially macroeconomic risks) that are not China specific but 

still of high relevance. Examples include worldwide pandemics, 

the scarcity of raw materials, global terrorism or the 

development of the world economy (Tambourg et al., 2009). 

The risks were addressed according to the needs of the industry partners: one of the 

main benefits was the risk identification process itself, so that the supply chain managers 

had a clear picture of their risk exposure and could integrate that understanding in their 

decision making processes and day to day business. However, for some risks, specific 

mitigation measures were developed. These are summarized in Table 14, along with the 

mitigation measures that will be discussed in this section. 

The loss of bargaining power during the buyer-supplier relationship with a Chinese 

supplier was perceived as an important risk, as it has direct influence on the total costs and 

the delivery reliability. The mitigation measure „power management in buyer-supplier 

relationships‟ will be discussed in Section 3.5.2. The risk of difficulties in the supply market 

research and supplier selection process can be mitigated by small and medium sized 

companies through IT integration, which is discussed in Section 3.5.3. The risk of 

insufficient product and process knowledge transfer to the supplier can be alleviated 

through the right collaboration support in global design-manufacturing relationships 

(Section 3.5.4). The high fluctuation rate and low availability of qualified personnel can be 

handled with a professional human resource management in China, as will be discussed in 

Section 3.5.5 (this option is only viable if the customer has a strong influence on the 

operations of the supplier, e.g. as part of a joint venture agreement). The problem of 

increased inventories can be partially managed through the introduction of VMI and CPFR 

in specific cases (Section 3.5.6). The environmental damage in China caused by CO2 

emissions can be offset by proactive and reactive climate protection schemes (Section 

3.5.7). Finally, insufficient internal controls and at the supplier, business conduct can be 

eliminated by the introduction of a Supplier Code of Conduct concept, presented in 

Section 3.5.8. 
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Table 14: Risks and Mitigation Measures 

Risk Relevant Risk Scenarios Mitigation Measure 

Inside scope of this thesis 

Loss of bargaining 
power 

Insufficient delivery reliability, Total cost too 
high: 
leads to insufficient delivery reliability, 
associated with the risks of increased inventory 
and lost sales, as well as an increased price of 
the procurement object. 

Power Management in 
Buyer-Supplier 
Relationships 
 
Section 3.5.2 

Difficult supply market 
research and supplier 
selection 

Insufficient delivery reliability: 
leads to an increased risk of loss or breakdown 
of supplier, which causes in turn insufficient 
delivery reliability with the associated risks of 
lost sales and increased inventory. 

IT integration in supply 
market research and 
supplier evaluation 
 
Section 3.5.3 

Insufficient product & 
process knowledge 
transfer 

Insufficient product quality: 
leads to an unreliable production process, 
resulting in insufficient product quality, which 
in turn leads to lost sales and increased 
inventories 

Collaboration support 
in global design-
manufacturing 
relationships 
 
Section 3.5.4 

High fluctuation rate 
and low availability of 
qualified personnel 

Insufficient product quality: 
both risks lead to an insufficient skill level at the 
supplier, causing unreliability in the production 
process, leading to insufficient product quality, 
which in turn leads to lost sales and increased 
inventories. 

Human resource 
management in China 
 
Section 3.5.5 

Increased inventory Total cost too high: 
increased amount of bound capital and with 
that capital cost, as well as increased 
obsolescence risk. 

Global VMI and CPFR 
 
Section 3.5.6 

Environmental damage Damage to reputation: 
leads to non-conformance with regulations, 
causing reputational damage, leading to lost 
sales and unplanned coordination efforts and 
travel expenses, in addition to any costs and 
legal consequences directly caused by the non-
conformance with the regulations 

Proactive climate 
protection schemes  
 
Section 3.5.7 

Insufficient controls 
internally and at 
supplier regarding 
business conduct 

Damage to reputation: 
leads to non-conformance with regulations, 
causing reputational damage, leading to lost 
sales and unplanned coordination efforts and 
travel expenses, in addition to any costs and 
legal consequences directly caused by the non-
conformance with the regulations 

Supplier Code of 
Conduct 
 
Section 3.5.8 

Outside scope of this thesis 

Loss of intellectual 
property 

Total cost too high: 
leads to loss of sales and in turn to increased 
total costs. 

IP protection strategies 

Insufficient design 
adaptations 

Insufficient product quality: 
leads to low product quality and in turn to loss 
of sales and increased inventory. 

Total cost optimal design 
and collaboration support 
in global design-
manufacturing 
relationships (Section 
3.5.4) 

Insufficient 
communications 
management after 
incident 

Damage to reputation: 
leads to an increased damage in reputation after 
an incident, which in turn causes a loss of sales 
and unplanned management efforts. 

Perception and reputation 
management strategy 
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Some risks were addressed by others at the companies in the project DC-SC-M, but are 

not part of this thesis: the loss of intellectual property was also a main concern for many 

industry partners, and detailed intellectual property protection strategies were developed 

(Boutellier et al., 2007; Chen, 2008). Insufficient design adaptations might lead to low 

quality and additional costs. These problems can be addressed with at total cost optimal 

design (Hurschler, 2008). Insufficient communication management after an incident can 

drastically increase the reputational damage that a company suffers. This risk can be 

mitigated with a professional perception and reputation management strategy (Bullo and 

Alard, 2007). 

3.5.2 Management of Bargaining Power in Buyer-Supplier Relationships 

To mitigate the risk of a continuing loss of bargaining power, specific management 

techniques for the management of the power in buyer-supplier relationships can be 

employed. The following summary is based on (Oehmen et al., 2009, Publ. 6; Oehmen et al., 

2009, Publ. 7). 

The risk of a loss of bargaining power and the portfolio to describe the power situation 

in a buyer-supplier relationship were already introduced in Section 3.4.3. To describe the 

development of the relationship, a set of 12 factors is analysed for both the buyer and the 

supplier (see Table 15). 

Table 15: Factors to Assess the Power in Buyer-Supplier Relationships 

No. Factor Description 

1 Potential for substitution Possibility to substitute the sourced product with another 
product or different technology 

2 Relative share of sales or 
purchasing volume 

Degree to which a party is dependent due to the other 
parties share in its sales or purchasing volume 

3 Influence of the product on 
profit  

Degree to which the product is profitable for the 
supplier or value share in the buyers final product 

4 Capital position Degree to which cash or capital position of a partner 
gives resilience to endure confrontation 

5 Specific investments Size of specific investments the partners made in the 
relationship 

6 Potential threat of integration Possibility to forward/backwards integrate the value 
creation steps of the partner into own value creation 
process 

7 Access to Information Level to which negotiation relevant information is 
available on the other party and its industry 

8 Degree of concentration Level of concentration in the partners industries and 
power in the respective markets 

9 Barriers to market entry Degree of difficulty for companies to enter into the 
other parties market and lessen its influence 

10 Switching costs  Difficulty or cost to change to a competitor in the 
industry of the other party 

11 Degree of rivalry in industry Level of rivalry in industry and its influence on own 
bargaining position 

12 Significance in the market The significance of the other party in the own industry 
and resulting indirect advantages (e.g. prestige) 
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The dependency of buyer and supplier is derived by judging the 12 factors for both 

partners on a scale of weak, medium and strong. These factors were derived from the 

literature and augmented by the results from the case studies. After each factor has been 

judged, a total value for the dependence has to be derived. For example, the highest value 

assigned for any of the 12 factors was taken as the value for the total dependence. This 

follows the logic that a strong dependence in any of the factors leads to an overall strong 

dependence. This could however be modified by weighting the factors, assigning numerical 

values to the different classes of dependence, and calculating the total dependence as the 

weighted average. 

The cases have clearly shown that the bargaining power constellation in global sourcing 

exhibits a strong dynamic behaviour. This development can be separated into four distinct 

phases (see Figure 39). 

 

Figure 39: Dynamic Development of Power in Buyer-Supplier Relationship (based 
on Oehmen et al., 2009, Publ. 6) 

Phase 1: Initiation, evaluation and negotiation phase. At the beginning of the 

relationship in phase 1, both partners are independent of each other. A first contact is 

established, and both partners invest time and manpower in the evaluation and negotiation 

of a first contract. A first basis of mutual trust and relatively low level of dependence is 

established. 

Phase 2: Growth phase. During serial production, the dependence of both parties 

increases (e.g. due to specific investments on the supplier side and increasing switching 

costs on the buyer side) and the relationship develops balanced towards a higher degree of 

mutual dependence. Technology and know-how transfer take place in exchange for 

competitive pricing. The buyer usually has an advantage, as it takes up a large proportion of 
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the suppliers‟ sales volume. Due to its standing as a European company, it can also 

capitalize on its relevance as a future reference customer of the Asian supplier. 

Phase 3: Tipping phase. The supplier gains power in the relationship. The main causes 

are the possibility of the Asian supplier to use the experience and prestige gained so far to 

attract new customers to generate growth, in addition to a generally higher growth rate of 

the local industry and customer base. At the same time, the European buyer shifts a higher 

and higher percentage of its sourcing volume to the Asian supplier, as it is now able to 

realize significant cost advantages and maintain quality. But this shift can usually not 

compensate the higher growth rate of the supplier for any prolonged period. Thus, the 

relative share of the buyer in the supplier‟s sales volume therefore finally starts to decrease. 

Phase 4: Dependence phase. The relationship is governed by the supplier that sustains 

higher growth rates than the buyer, thus rendering the buyers turnover marginal. Also, it is 

able to expand and fortify its position in its industry, acquiring or overtaking rivals, aided 

by the initial know-how and technology transfer. With increasing quality, and bargaining 

power, the price generally also increases. 

There is a difference in the dynamic development depending on the complexity of the 

product. The supplier usually needs to make higher specific investments for a more 

complex product, thus increasing its initial investments. Also, it is not able to acquire new 

customers as fast as for a product with lower complexity, thus delaying the occurrence of 

the tipping point as the growth rate is smaller (the last point can be explained by assuming 

a relation between complexity and specificity of a product). 

In the majority of the analysed cases, the developments described above led to a 

termination of the relationship from the buyers‟ side after 3-6 years. This is dissatisfying for 

several reason: firstly, the arrangement was not financially attractive in the latter stages 

(phase 4) for the buyer; secondly, the search, evaluation and qualification of a new supplier 

incurs high cost, while potentially jeopardizing quality and delivery goals in the transition 

phase; thirdly, the time, money and know how invested in the first supplier is lost. 

Therefore, a list of proactive and reactive measures to enhance ones bargaining power 

was compiled and verified. In Table 16, the measures are summarized, as well as their 

applicability in the different phases of the relationship (if the phase number is given in 

brackets, the measure is only partially suitable in that phase). 

Table 16: Measures to Increase Bargaining Power 

No. Measure Phase 

1 Search for and threat to utilize alternative product / technology (3), 4 
2 Investment in R&D to develop substitute product / technology (2), 3, (4) 
3 Reduction of specificity of product (standardization, design change) 2, 3 
4 Bundling of sourcing volume (e.g. centralisation, alliances) (1), 2, 3, (4) 
5 Switch to smaller supplier (3), 4 
6 Accept higher prices (3). 4 
7 Pay lower prices (1), 2, (3) 
8 Introduce consignation stock 1, 2 
9 Adapt suppliers IT to own IT systems 1, (2) 
10 Use own internal norms at supplier 1, (2) 
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No. Measure Phase 

11 Avoid know-how transfer to supplier 1, 2, 3, 4 
12 Protect information on own customers 1, 2, 3, 4 
13 Protect information on other suppliers 1, 2, 3, 4 
14 Continuing research into supplier position and suppliers industry 1, 2, 3, 4 
15 Active information sharing with other customers of supplier 1, (2), 3, (4) 
16 Open book policy with supplier and free access to its facilities 1, 2, (3) 
17 Development and support of new, smaller suppliers 3, (4) 
18 Increase share of ownership in supplier 1 
19 Differentiate product (e.g. know how, patents, licences) (1, 2, 3, 4) 
20 Specific supplier development (e.g. support specific investments) 1, 2 
21 Specific long term contracts (e.g. price, quality, delivery conditions) 1 
22 Support competition between two about equal rivalling suppliers 1, 3 
23 Stress benefit of having company as new reference customer for supplier 1, 3 
24 Search and development of new sourcing base (new country, region) 2, 3, 4 
25 Partial in-sourcing of production (1, 2), 3, 4 
26 Build up of capital reserves (1), 2, 3, (4) 
27 Impede development of new, small suppliers in fragmented market 2, (3) 
28 Transfer logistic tasks and responsibility to supplier 1, (2) 
29 Cultivate relation with 2nd tier supplier (1), 2, 3, (4) 
30 Protect information on own company (e.g. capital situation, margins) 1, 2, 3, 4 
31 Early search for and evaluation of alternative suppliers (2), 3, 4 
32 Modularization & order splitting among suppliers to protect know how 1, 2, (3), (4) 

 

The approach presented above is suitable to manage the bargaining power of the buyer 

in a buyer-supplier relationship between a European buyer and Asian supplier. It consists 

of a model to analyze the current power situation as the difference in the mutual 

dependency, based on the judgement of twelve factors; a dynamic developing model of the 

power in the relationship encompassing four phases; and a collection of 32 measures, 

matched to the phase of the relationship, to improve the bargaining power of the buyer. 

The method was developed and proved effective in five case studies. 

3.5.3 IT Integration in Supply Market Research and Supplier Evaluation 

In Section 3.4.3, the difficulties of Swiss small and medium sized enterprises in supply 

market research and supplier selection were discussed. The involved risk is very high, as the 

decision for the sub-optimal supplier can lead to cost, quality and delivery reliability issues. 

Small and medium sized companies often cannot afford their own procurement employees 

in China. To minimize the management and travel efforts in Switzerland, it is therefore 

important to efficiently utilize the available IT and sourcing tools that are available today. 

These do not eliminate the need to travel to China for a final selection of the supplier. 

However, the early phases of the steps 7, 8 and 9 (procurement market research, supplier 

evaluation and contract agreement) and, depending on the platform or IT tools, also step 

10 (supplier relationship management) and the operative procurement can be supported 

and the efforts and travel needs minimized (see Figure 20 in Section 3.2.2 for an overview 

of the global sourcing process and its 12 steps). This IT support will be introduced in the 

following, based on (Oehmen et al., 2007, Publ. 8). 

Internet sourcing platforms offer the advantage that they can be used to obtain 

information on suppliers in a standardised format. A good comparison of suppliers is well 
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possible when sourcing commodities and goods of low complexity. SMEs with little 

experience can obtain reliable information on a number of potential suppliers. The 

sourcing platforms also offer the possibility for larger SMEs to incorporate company-

specific tools and functionality to serve as the companies‟ internet sourcing and supplier 

portal. The main challenge in the beginning is to select the right platform for the specific 

company needs (Alard, 2002). 

In order to assess the different available sourcing platforms, in a first step an elimination 

of non relevant platforms for the company requirements should be performed. Criteria can 

be the types of procurement objects (e.g. direct goods or indirect goods), the industry 

orientation (e.g. industry-specific or generic), a focus on specific countries or regions (e.g. 

Asia or China), the available languages (e.g. German, Chinese and English), the size of the 

participating companies (e.g. large or medium sized suppliers), and the orientation of the 

platform (supplier oriented, customer oriented or neutral). 

 

Figure 40: Catalogue of Criteria to Assess Internet Sourcing Platforms (based on 
Oehmen et al., 2007, Publ. 8) 
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of communication tools they offer. It ranges from platform internal mailboxes to video 

conferencing systems with multiple participants. Product catalogues contain the offers of 

the different suppliers. If they are based on a generic material classification, they can also 

be used to search the offers of multiple companies at the same time, bringing large time 

savings in the supply market research phase. The platforms usually offer functionality for a 

request for quotation. This can range from a platform-internal email, to standardized forms 

to an order workflow management. The possibility to post a bid invitation reverses the 

process, giving the suppliers the opportunity to apply for an order. 

The value added roles of the functional coverage include: the „depth of offer‟ addresses 

the number of process steps besides the procurement market research and supplier 

evaluation, such as contract negotiation and agreement, management of the supplier 

relationship and the operative procurement (e.g. order processing). News ticker offer 

information updates on supply market developments and specific industry branches. A 

knowledge database contains experts‟ advice and professional articles, studies or statistics 

on industry branches and specific procurement object groups. A discussion forum offers 

the opportunity to exchange information and experience. Electronic marketplaces and 

auctions offer support in price and contract negotiations, as well as during the operative 

procurement (e.g. release of an order). Calendars contain information on industry activities, 

such as trade fairs and customer events of large suppliers. The documentation and help 

explain the functionality of the platform and their use to the procurement professionals, 

ideally including real-life examples. Contact forms and hotlines can also be offered. 

Individual services include all additional services that cannot be automated, such as 

consulting services. 

The assessment category of costs includes the following criteria: one time and yearly (or 

monthly) fees describe such costs as subscription fees, software license fees or update 

service fees. Transaction-dependent fees are fees and costs that are calculated based on the 

transactions made via the platform, e.g. based on total number, frequency or volume of the 

transactions. In introduction and integration costs, all costs are summarized that are related 

to the company-internal introduction of the platform, such as software installation, training 

of employees and customization fees. 

In the category of quality, the following criteria were evaluated: a high number of users 

of a platform indicate a broad supplier basis and high level of usability. The frequency and 

duration of use determines how easy it is to reach the suppliers and how long it takes until 

a question or RFQ is noticed. The quality and authenticity of users determines if there are a 

large number of „real‟ users, i.e. companies that directly produce or sell the searched goods. 

Large numbers of anonymous users that only use the platform for information gathering is 

not attractive. This factor can for example be judged by the quality of the registration 

procedure or reference customers that are provided by the platform operator. The 

neutrality and partners of the platform operator are also important indicators for its quality: 

only if there is no biased selection of the suppliers by the operator can the platform be 

used for an objective procurement market research. The continuity of the platform is very 

important, if the company is planning to make a long-term decision regarding its exclusive 

use as supplier management tool. It can be assessed e.g. by analyzing the financing model 
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and recent growth of the platform. The age of the platform is also important, both as an 

indicator of its stability, but also because an advanced age indicates a broad data and 

statistical basis that is available through the platform. The ergonomics of the interface and 

its navigation is important to ensure a fast and efficient use of the platform. It also 

increases the chance of acceptance to use the platform both internally and at the supplier. 

The reaction time for the execution of standard operations is also important, especially on 

low-bandwidth connections if the company employees are travelling or a supplier is located 

in a remote location with slow internet connection. 

Regarding the technical design, the following are the main assessment criteria: the 

possibility to individualize the interface and displayed functionality increases the efficiency 

of platform use. A second stage is the implementation of company specific functionality, 

e.g. when the platform is used for company-wide supplier management. A high level of 

consistency and smart workflow management allows the flexible (e.g. continuing a process 

after logging of and on again) and efficient (e.g. automated import of master data into 

forms) use of the platform. A professional update management is necessary if the platform 

is not web-based but requires the installation of a software client. If the platform supports 

standardized interface formats (e.g. XML), it is easier to integrate it with the existing IT 

infrastructure for the import and export of data, or for process integration with ERP 

software (e.g. SAP). The last assessment criteria regarding the quality of the IT sourcing 

platform is security, as the platform is used to store and transmit sensitive data (e.g. 

drawings, order volumes and prices). 

Based on these criteria, 31 IT sourcing platforms have been analyzed to provide a 

general overview and first orientation for the industry partners. As discussed above, after a 

first pre-selection, the remaining platforms need to be reassessed based on the company‟s 

internal perception of the platforms and weighting of the criteria. 

 

Figure 41: Example Evaluation of Six Sourcing Platforms (based on Oehmen et al., 
2007, Publ. 8) 
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The results for six sourcing platforms that seem especially suited for European SMEs 

are summarized in Figure 41: Ariba offers a very high degree of functionality regarding the 

process support in supply market research, supplier selection and operational sourcing. 

Alibaba is one of the best known platforms with the largest user base. It focuses on 

communication tools and a professional marketing. Sourcingparts (now MFG) is popular 

with Swiss and German companies for sourcing from Asia. CCNE is a state supported 

initiative to link Western and Chinese SMEs. The website offers a large number of contacts 

and additional information. E-Plastichub is the best-rated industry-specific sourcing 

platform. B2B China Sources shows a very high degree of usability and transparency and 

the operating company has long years of experience in sourcing from China. 

In this section, the assessment criteria, collection and general assessment of 31 sourcing 

platforms was presented. It was developed to give SMEs an opportunity to improve their 

direct sourcing capabilities from China, without having to invest in a local sourcing office 

or employing the help of a third party. 

3.5.4 Collaboration Support in Global Design-Manufacturing Relationships 

Insufficient product and process knowledge transfer leads to an increased risk of the 

loss or breakdown of a supplier, causing insufficient delivery reliability, lost sales and 

increased inventory, as well as causing a quality risk (see discussion in Sections 3.4.3 and 

3.4.4). The collaboration between buyer and supplier is also important for the necessary 

design adaptations (Section 3.4.4). Both fundamentally lead to increased costs for the 

buying company. Therefore, a framework and assessment criteria for the collaboration 

support between European customers and Chinese suppliers were developed, which are 

currently being implemented into software as the „C2-Tool‟ at the Zhejiang Advanced 

Manufacturing Institute in Hangzhou, an institution of the Advanced Manufacturing 

Institute of the Hong Kong University of Science and Technology. The following is based 

on (Ebert et al., 2008, Publ. 21). Although the primary focus is on the design-manufacturing 

interface, the requirements stay the same for other types of knowledge transfer, e.g. 

between the production departments to transfer process and product know-how. 

In the context of an intercontinental, inter-organisational design-manufacturing 

interface (DMI) between Swiss manufacturers and Chinese suppliers, virtual teams are used 

to effect the knowledge transfer. Virtual teams present a generalization of the conventional 

team concept (Parker, 1996) by adding „geographical distribution of team members‟ as a 

third distributive dimension besides the „distribution of work content‟ and the „distribution 

of time to carry out activities‟ (Herczeg et al., 2000). 

The virtual team environment itself is provided by software systems, which are 

commonly known by the name groupware. Groupware systems are described by (Ellis et 

al., 1991) as “computer-based systems that support groups of people engaged in a common 

task (or goal) and that provide an interface to a shared environment”. Groupware enables 

team members to collaborate, coordinate, and communicate in order to perform. 

A conceptual framework is proposed, which allows for a high degree of flexibility. The 

framework can be applied to fully virtual environments emphasizing electronic 

communication as well as to collaboration which involves a high degree of personal 
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communication. The tasks to be carried out remain embedded in an organizationally and 

spatially distributed environment and in any case require IT support. In the course of a 

global sourcing project the focus between personal and electronic communication may also 

shift one or several times, depending on the players which need to be involved at certain 

points in time. In regards to the IT support of such a project, all phases need to be assisted 

equally well. 

 

Figure 42: Conceptual Framework for Collaborative Global Sourcing Activity 
(adapted from Ebert et al., 2008, Publ. 21) 
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However, the exact positioning of follow-up projects for entering the global sourcing 

process might vary depending on existing agreements between buyer and supplier, their 

relationship, their level of formality, and on internal procedural demands on the buyer‟s 

part. 

Collaborative Environment of the Project 

Employing the awareness evaluation model developed by (Neale et al., 2004) the 

collaborative environment of the project in the framework is highlighted by five levels of 

collaboration (see Figure 42): 1. Light-weight interaction; 2. Information sharing; 3. 

Coordination; 4. Collaboration; and 5. Cooperation (please refer to (Ebert et al., 2008, Publ. 

21) in the publications section for a detailed discussion). 

As the framework is intended to support numerous forms of global sourcing 

relationships, the five layers of collaboration are included to highlight the fact that the 

degrees of work coupling may vary throughout different phases of the project, by the 

nature of the project, by the intensity of the buyer-supplier relationship, and in respect to 

task distribution between the organizations, departments, and individuals. The location of 

the process steps on the different levels of collaboration is therefore considered flexible 

and requires adjustment for individual cases. How efficient coupled work can be carried 

out is mainly dependent on how well communication and coordination between team 

members work.  

Requirements for Collaboration Support 

Requirements for IT collaboration support in distributed environments are multifaceted. 

The identified requirements are divided into three groups (see Table 17): a. Support of 

DMI related tasks and characteristics; b. Assistance in issues arising from the Swiss-Chinese 

nature of the relationship; and c. Features of Information and Communication Technology. 

Table 17: Overview of Requirements for Collaboration Support 

No. Requirements for Collaboration Support 

 Support of DMI related tasks and characteristics 

1 Joint viewing and discussion of technical documents 
2 Offer flexibility for implicit coordination of unstructured tasks 
3 Document agreements to prevent misunderstandings 
4 Automate standardized business processes 
5 Monitor project status and report deadlocks automatically 
6 Enable leadership definition for Swiss buyer 
7 Allocate, structure, and provide created knowledge 
8 Enhance early-on communication and system‟s acceptance 
9 Support sporadic character of collaboration 

 Assistance in issues arising from the Swiss-Chinese composition of the relationship 

10 Facilitate communication of complex facts in a foreign language 
11 Bridge cultural distance between Swiss and Chinese 
12 Assist securing intellectual property 
13 Bridge time zones effectively 
14 Enhance translation of standards and norms 

 Features of Information and Communication Technology 

15 Enable low cost real-time communication 
16 Be robust 
17 Be scalable 
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Support of DMI related tasks and characteristics 

Joint viewing and discussion of technical documents: in accordance with the outcome of 

the industry interviews, communication, regarding the adjustment of product design to 

production processes as well as to clarify other technical details, is best accompanied by a 

joint view of the respective artefact.  

Offer flexibility for implicit coordination of unstructured tasks: in the work context of 

the DMI, arising problems and resulting tasks are seldom foreseeable and often require 

creative solutions. The unstructured nature of the tasks necessitates that the system offers 

as much flexibility as possible to team members. 

Document agreements to prevent misunderstandings: product specifications and 

possible specification changes require a high level of accuracy. Mix-ups can become costly 

and may lead to conflict between the collaborating parties. Documenting communication 

and agreements can prevent this from happening. 

Automate standardized business processes: to unburden workers, standardized business 

processes should be automatically dealt with by the system as far as possible. An example 

would be the handling of noncritical change requests that require sign-offs from designated 

persons in charge. 

Monitor project status and report deadlocks automatically: as the complexity of partner 

networks grows, procedures and operational sequences become increasingly obscure. 

Therefore, unaccomplished tasks that create possible deadlocks may remain undetected and 

can compromise the success of the entire project. Systems must implement means to reveal 

such disturbances at an early stage. 

Enable leadership definition for Swiss buyer: through role allocation, interactions can be 

structured between members, and functions can be defined dependent on specific roles. 

For buyer-supplier relationships involved in joint design and development, (Sobrero and 

Toulan, 2000) state that, “in general the purchaser tends to have the broadest breadth of knowledge of 

and communication with the supplier, and thus must play the role of relationship integrator and link 

between the various functions. […] However, given that knowledge of the supplier […] is not evenly 

distributed within the firm, the key is to identify that individual who serves as the node in the relationship 

with the supplier”. IT support should empower the designated person to take the lead in all 

collaboration activity. 

Allocate, structure, and provide created knowledge: throughout collaboration between 

buyer and supplier, knowledge is created concerning the product and production processes 

but also in form of information on roles, responsibilities, and capabilities of the respective 

counterpart. Collaboration towards the sourcing of parts may be repetitive in the way that 

either the same part is later sourced from another supplier, or other parts are sourced from 

the same supplier. To serve as a reference to current and future activity, all relevant 

knowledge should be stored in such a way that it is easily accessible for future reference. 

Enhance early-on communication and system‟s acceptance: groupware, as socio-

technical systems, should provide features to assist and foster the ease of access to 
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information as well as to collaboration partners, and they should minimize the resistance to 

seek collaborative solutions. 

Support sporadic character of collaboration: above, the nature of arising problems and 

resulting tasks at the DMI was already characterized as unforeseeable. The point of time of 

their occurrence is similarly unpredictable. Coordination and communication issues that 

occur sporadically and especially during ongoing production may require prompt reaction. 

Assistance in Issues Arising from the Swiss-Chinese Composition of the 

Relationship 

Facilitate communication of complex facts in a foreign language: whenever the agreed 

language of communication is not mother tongue for at least one participant, complex facts 

and details may be hard to grasp and fully comprehend in an instant. Systems applied at the 

DMI should be aware of this fact and find a remedy. 

Bridge cultural distance between Swiss and Chinese: nonverbal communication is a 

common principle and often defines the context for actual words said. Components of 

human behaviour and reaction form a silent language which people use to convey a mass 

of signals and information (Hall, 1959). Between different culture groups, use and form of 

silent language varies distinctively. To develop a common ground for understanding, 

bridging the cultural gap is essential and should be supported by the system to the greatest 

extent possible. 

Assist securing intellectual property: cultural differences, fear of low-cost competency 

and, as often perceived, the inexistent possibility to enforce liability on product piracy in 

China‟s legal system, are the roots for distrust that intellectual property might be exploited 

by the supplier. As long as this fear is in place, efficient functions should help guard 

intellectual property 

Bridge time zones effectively: not least the distribution across different time zones 

places greater demands on communication and synchronization when working in team 

environments (Boutellier et al., 1998). Group members have to be able to participate in 

collaboration and communication independent of working hours. 

Enhance translation of standards and norms: another problem, found in interviews, is 

that standards and norms applied, e.g. to describe materials or tolerances, may not only 

differ between Switzerland and China but may also vary from supplier to supplier. The 

time-consuming efforts of Swiss engineers to translate these norms to secure 

comprehension by their Chinese counterparts should be enhanced as long as the issue is 

not resolved ulterior. 

Features of Information and Communication Technology 

Enable low cost real-time communication: industry using the phone as preferred media 

for synchronous communication complained about the consequently high cost of 

communication. A groupware system should focus on utilizing economic communication 

channels without compromising quality. 
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Be robust: integrity, authenticity, confidentiality, non-repudiability, and availability are 

formal goals of security (Berger, 2001) that, considering the highly sensitive data conveyed 

and stored in groupware systems, need to be maintained. This in particular means securing 

the system against external attacks and access. 

Be scalable: systems must be scalable in two ways. Firstly, their application must serve 

one-on-one communication but must also be able to handle an increasing number of team 

members as supply chain networks grow. Secondly, scalability should be granted by the 

possibility to extend and adapt functionalities to changing requirements within the virtual 

team environment. 

Summary and Conclusion 

A proposal for a conceptual framework for collaborative global sourcing activity was 

presented. The framework combines a reference process, specifically designed for global 

sourcing activity from the buyer‟s perspective, with a project based work approach, and it 

includes the awareness evaluation model, which analyzes the impacts of different levels of 

work coupling on communication and coordination.  

Requirements and functionality for an ideal IT support of the DMI in Swiss-Chinese 

buyer-supplier relationships were identified based on the cooperation framework. Since 

much of a product‟s potential can be lost by the late or non integration of suppliers, it was 

decided to focus on collaborative organizational structures which help to avoid this 

particular scenario. The requirements address the support of DMI related tasks and 

characteristics, demand assistance in issues arising from the Swiss-Chinese nature of the 

relationship, and ask for particular features of ICT support. 

The framework and requirements are part of the basis for the development, evaluation 

and optimization of the C2 collaboration software platform currently developed at the 

Zhejiang Advanced Manufacturing Institute. The goal of the C2 platform is to support 

intra and inter-organisational collaboration with a special focus on the international design-

manufacturing interface. 

3.5.5 Human Resource Management in China 

Problems with personnel in China were previously identified as a trigger for several risks 

(see Section 3.4.4): an insufficient skill level of the employees can trigger severe quality and 

finally cost risks. In particular, employees who had been with the company for 1-2 years 

were most likely to leave, just after being trained to a satisfactory skill level. The solution to 

this problem is professional HR management in China. As the results of this section are 

based on (Fang and Oehmen, 2007), a workshop held with an experienced Chinese HR 

professional and several Swiss companies (see Table 7) they are informative, but not as 

reliable as the other published results presented in this section. The data quoted is based on 

a Chinese HR survey, but there is no access to the primary data. This mitigation measure is 

also only relevant if the buyer has a strong influence on the supplier, e.g. in the form of a 

joint venture. 
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Figure 43: Key Factors for Talent Attraction in China (adapted from Fang and 
Oehmen, 2007) 

 

Figure 44: Key Factors for Talent Retention in China (adapted from Fang and 
Oehmen, 2007) 
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It is interesting to compare to key factors for talent attraction (Figure 43) with the key 

factors for talent retention (Figure 44) in China (all factors shown relative to the most 

important one): for attracting qualified personnel, an attractive salary and benefits package 

is by far the most important factor. It is followed by career advancement and opportunities 

for professional development, but is by a margin of 45% less important for the prospective 

employee. Other important factors include meaningful and creative work, the 

organizational culture and the work/life balance. 

The importance of these factors changes drastically once the employee has joined the 

company: the first priority now is career advancement and the opportunity for further 

professional education, rising from 55% to 83%. It is followed by the most important 

factor for attraction, the appealing salary and benefits package, which declined from 100% 

to 72%. An attractive work/life balance is now in the third place, rising from 39% to 67% 

relative importance. The relationship to the supervisor or management also becomes much 

more important (up to 56% from 17%). The importance for meaningful and creative work 

stays the same (44%) as does the importance of the level of trust at work (28%). The factor 

of unique organizational culture looses strongly and slips from 39% to 17%. 

According to these findings, the five most effective talent retention policies (see Figure 

45) are not surprising: The most important HR policy is to develop individualized career 

development plans with key employees. This is closely followed by competitive pay, 

including fixed income and bonus and benefits. Overseas assignments and improved 

internal communication are also effective, but not as strongly as the first two options. 

Isolated training programs, without clear career development plans, are only about half as 

effective. 

 

Figure 45: Most Effective Talent Retention Policies of Chinese Companies 
(adapted from Fang and Oehmen, 2007) 
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option, competitive pay, in more detail (see Figure 46): the most heavily used form of 

bonus is sign-on bonuses, both by high profile companies (i.e. strong international brands, 

used in 75% of the companies) and smaller or less known companies (used in 40% of the 

cases). Retention bonuses, a bonus that increases with the duration of the employment 

with the company, are less frequently used, but still occur in about a third of the cases. 

Deferred bonuses that are only available after a certain time are not frequently used. 

Regarding the use of equity, stock options are the most popular form, used in over 65% 

of the high profile companies. Stock grant plans are used about as often as retention 

bonuses, in 25-34% of the cases. Simple stock purchasing plans are used less frequently, 

between 7% and 18% of the cases. 

Alternative benefit options are also very popular. Most of all, housing supplements, in 

different forms such as funds, loans or direct subsidies, are used (in 53% of the high profile 

companies and 30% of all participants). Saving plans (22%) and car purchasing loans (18%) 

are still important in high profile companies. Regarding all participants, supplemental 

pension plans (21%) are also a relevant benefit option. 

 

Figure 46: Use of Bonus and Benefit Options of Companies in China (adapted from 
Fang and Oehmen, 2007) 
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collaborative planning, forecasting and replenishment (CPFR), solutions with Chinese 

suppliers was one options discussed in order to minimize high levels of inventory (see the 
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discussion in Section 3.4.2). As our interviews in China showed, professional and large 

Chinese suppliers are able and willing to set up global VMI structures by using 3rd party 

logistics providers. However, regulatory issues remain as exports from China must be paid 

within a certain period of time, which cannot be guaranteed in VMI or CPFR models. As 

an effect, VMI and CPFR activities were limited to those Chinese suppliers that supply to a 

local (Chinese) production facility of the Swiss industry partners. 

The following is based on (Oehmen et al., 2007, Publ. 9) and describes the results of the 

analysis of global VMI and CPFR activities in order to evaluate and prepare a rollout in 

China. 

Collaborative planning, forecasting and replenishment are activities at the heart of 

supply chain management. There are several initiatives, models and standardization 

approaches discussed in literature regarding these topics (Min et al., 2005). CPFR is a 

standard of the Voluntary Inter-industry Commerce Standards Association (Seifert, 2003; 

VICS, 2007) and defined as a process that allows supply chain partners to jointly execute 

key activities in the areas of production and delivery. 

Based on existing CPFR implementations, a study was conducted to indentify the key 

success factors (see Table 18). The customer delivers a detailed weekly production 

programme to the supplier that includes a forecast for several weeks and the data from the 

previous week is updated. Based on this forecast, the supplier plans its own production and 

delivery to the supplier, and manages the consignation stock at the customer site. The most 

important criterion is the quality of the data that the customer submits to the supplier for 

the immediate future. Only if these are accurate and do not change on short notice, can the 

supplier achieve sufficient delivery reliability. Good cooperation also needs increased levels 

of willingness on both sides to share all necessary data. 

The diversity and scope of the products add complexity to the planning and forecasting 

tasks. A driver for a broad product scope is a large geographical area that is served by the 

customer, as the products might be adapted to different markets. Also, a high level of 

demand certainty makes the forecasting easier, as do a low number of changes in the article 

range. CPFR can only have a positive impact if there is enough potential for optimization, 

i.e. a minimum number of articles with a high enough volume so that a tangible 

improvement of the inventory can be achieved. 

The internal abilities of both supplier and customer are also important for success: if 

both speak the same language, it facilitates an easy cooperation. It has to be assured that 

the CPFR knowledge can be freely shared among different implementations sites to 

increase the learning speed. Also, a high level of preparation is necessary on both sides 

prior to the introduction, including an appropriate level of IT support. Both sides should 

have fixed contact persons to ensure reliable and easy communication. 

Regarding the human factors, a CPFR implementation greatly profits from existing close 

relations and cooperation between the customer and the supplier, as it requires a high level 

of communication and mutual trust. Also, the goals of the CPFR integration should be 

clearly defined internally and between the partners, e.g. regarding the lowering of inventory 
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levels and bound capital, increasing delivery reliability or how to share the gains between 

the partners. 

Table 18: Success factors in CPFR integrations 

No Success Factor 
Values 

Better Worse 

 Data quality    
1 Sales forecasting Effective sales and forecast match Effective sales and forecast do not 

match 
2 Demand changes Few medium-term and no short-

term demand changes 
Demands change on short notices 
and are not communicated as 
agreed 

3 Willingness of supplier 
and customer 

Supplier is willing to 
share all data 

Supplier changes data 
to include safety 
margins 

Supplier is not willing 
to share data 

 Product structure    
4 Diversity of products Low product diversity High product diversity 
5 Level of demand certainty Regular demand Seasonal demand Stochastic demand 
6 Frequency of changes to 

article range 
Low number of changes to article 
range 

High number of changes to article 
range 

7 Number of exceptions in 
article range 

Few exceptions Numerous exceptions that cannot 
be handled by an automated 
system 

8 Geographical scope Local National International 
9 Potential for optimization High demand volumes with large 

potential for optimization 
Low demand volumes with low 
degree of optimization 

 Abilities of supplier    
10 Language Supplier and customers have same 

language 
Supplier and customer have 
different language 

11 Knowledge transfer 
between CPFR locations 

Knowledge transfer follows clear 
process and works well 

Local knowledge at different 
locations 

12 Production capacity Always sufficient production 
capacities to fulfil demand 

Delivery dates cannot be met due 
to capacity shortages 

13 Implementation and 
introduction phase 

Intensive preparation on both 
sides 

Fast integration, customer leaves 
most decision to supplier 

14 Contact person One fixed contact person on both 
sides 

Different contact persons or 
frequent change of contact person 

15 Location of supplier Short distance, short travel time Long distance, long time needed 
for coordination and travel 

16 Existing IT systems Complete electronic 
integration possible 

Automated data 
exchange via 
customized interfaces 
possible 

Manual data exchange 

 Customer    
17 Production planning Production plan 

available for several 
weeks 

Production can be 
well forecasted based 
on historic data 

Forecast of 
production very hard 
/ not possible 

18 IT support IT support locally available 3rd party product, no local support 
 Human factors    
19 Cooperation Good and close cooperation, 

successful for the past years, both 
party willing to learn 

Supplier and customer just 
exchange data, no interest in 
mutual learning 

20 Goal orientation Both parties agree on goals No agreement internally and 
between parties on goals 

 

Based on the identified success factors, a model was developed to assess the effort and 

utility of CPFR implementations, depending on the range of articles that are integrated into 

the system (see Figure 47). It shows the curves for the cumulated effort and utility, based 
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on the cumulated values of the articles or the number of articles, ordered by decreasing 

value of the articles. The required effort shows a certain y axis intercept that is determined 

by the one-time efforts to develop and implement the CPFR system. It then increases 

linearly with the number of articles that are included in the system. The cumulated utility, 

i.e. a decrease in bound capital due to improved inventory management, is depended on the 

value of the articles. It increases strongly at the beginning, as the articles with the highest 

values are integrated first. The slope then decreases according to the decreasing added 

value of the new articles. It is therefore necessary to include a minimum number of na 

articles in the CPFR system to offset the one-time setup costs of the system. However, it 

does not make sense to include more than nb articles, as the effort becomes greater than 

the generated utility. 

 

Figure 47: Effort and Utility of CPFR Projects, Dependent on the Range of Articles 
(based on Oehmen et al., 2007, Publ. 9) 

Fundamentally, there are three ways to increase the overall success of CPFR 

implementations (see Figure 48). The first approach is to increase the utility of the CPFR 

implementation by increasing the sales volume of the managed articles, integrate more high 

value articles into the system, or optimize the overall scope of the CPFR integration by 

eliminating low value articles from the management system. 

The second approach is to minimize the one-time setup costs and thus lower the effort 

curve. This can be achieved by installing one dedicated contact person at the customer and 

the supplier, build on existing close relationships to a supplier, have a clear agreement on 

the goals of the CPFR implementation and employ a fast knowledge and experience 

dissemination between the CPFR sites. 
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The third approach aims at lowering the slope of the efforts curve by improving the 

short and medium term sales forecasts at the customer, decrease the number of product 

changes, increase the depth of the IT integration and have quick response IT support 

teams on the sites. 

 

Figure 48: Success Factors and their Impact on Effort and Utility (based on 
Oehmen et al., 2007, Publ. 9) 

The CPFR analysis presented here highlighted the 20 success factors, presented a model 

to assess the cumulated effort and utility of a CPFR implementation and made suggestions 

on how to improve the overall return. It can be used as a basis to improve existing CPFR 

integrations and judge the feasibility of potential new implementation projects. 

3.5.7 Proactive Climate Protection Schemes 

As discussed in Section 3.4.5, environmental concern is of growing importance in 

China. This is especially true for climate change, which greatly affects China. For 

companies trying to improve their image or demonstrate their environmental 

consciousness, the different mechanisms for international climate protection, both as 

defined by the Kyoto protocol and through the voluntary market, offer many different 

tools to do so. This section briefly introduces the different possibilities. It is based on 

(Oehmen et al., 2008, Publ. 10). 

The international UN framework convention on climate change, the Kyoto protocol 

and the following international agreements give companies a powerful tool to make a 

contribution to sustainable economic development and climate protection, and improve 

their image and public perception at the same time. The Kyoto protocol itself defines three 

mechanisms for climate protection (also see Table 19). In addition to these, there exists a 

fourth mechanism in the form of the voluntary carbon market. Emission trading, or ET for 

short, allows the parties to buy and sell emission allowances. The number of emission 

allowances is regulated by the participating countries and assigned by them to the regulated 
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companies (e.g. energy providers and refineries). These emission rights are reduced step by 

step every year. If companies emit more CO2 than their assigned allowances, they need to 

compensate by either buying more certificates, or reducing their emissions. The emission 

allowances are traded via emission certificate exchanges. 

The goal of international trading is to reduce CO2 emissions globally and where it is the 

most economically viable. In order to do this, projects that reduce climate gas emissions 

generate certain types of certificates that can then be sold at their production price (if the 

companies need the certificates themselves) or at the current market prices. Under the Joint 

Implementation (JI) regime, projects between the industrialized OECD countries and 

Eastern Europe are conducted. After certification of the project by a registered certification 

body, the certificates are granted according to the generated savings. 

Table 19: Mechanisms of International Climate Protection (based on Oehmen et al., 
2008, Publ. 10) 

 Mechanisms defined in the Kyoto protocol 
Voluntary 

Market 

Mechanism 
Emission Trading 
(ET) 

Joint 
Implementation 
(JI) 

Clean 
Development 
Mechanism 
(CDM) 

Voluntary climate 
protection project 

Type of 
certificate 

Emission right,  
Assigned 
Amounts Units 
(AAU) 

JI emission 
certificate, 
Emission 
Reduction Unit 
(ERU) 

CDM emission 
certificate, 
Certified 
Emission 
Reduction (CER) 

Voluntary 
Emission 
Reduction (VER) 

Type of 
generation 

Assigned by 
industrialized 
countries 

Projects between 
industrialized 
countries and 
industry 

Projects that 
companies from 
developed 
countries carry 
out in developing 
or newly 
industrialized 
countries 

Mostly projects in 
developing or 
newly 
industrialized 
countries 

Regulatory 
foundation 

Kyoto protocol, UN Framework Convention on Climate 
Change, national laws 

Following CDM 
and JI, 
internationally 
recognized 
standards 

 

More important is the Clean Development Mechanism (CDM), through which 

companies from industrialized countries can carry out projects in developing or newly 

industrialized countries. These countries themselves have no obligation to reduce CO2 

emissions under the Kyoto agreement. With around 1100 registered projects, it is already a 

multi-billion dollar market with a turnover of 12 billion US$ in 2007 that is projected to 

reach 50 billion US$ in 2012. For both CDM and JI projects, the proof of „additionality‟ 

must be made: it must be proven that the CO2 savings would not have occurred in a 

business as usual scenario, e.g. through the investment in newer production technology 

that would have needed to occur anyway in the next years. 



98 3. Results: Managing the Supply Chain Risks of China 
 

CDM projects give companies a flexible regulation to realize climate protection projects 

in developing or newly industrialized countries, for example China. The projects can be 

tailored to the own products, specific markets or customer groups. Most current CDM 

projects in China fall into the category of „large scale‟, translating into a saving of more than 

60‟000 tons of CO2 per year. But the CDM also offers the possibility to conduct „small 

scale‟ projects with less CO2 savings that also bring simplified project documentation 

requirements with them. These small scale projects also offer the chance to gather business 

experience in the countries that they are conducted in.  

Table 20: Areas of Application of Climate Protection Certificates (based on Oehmen 
et al., 2008, Publ. 10) 

 
Emission 

Trading (ET) 

Joint 
Implementation 

(JI) 

Clean 
Development 
Mechanism 

(CDM) 

Voluntary 
Climate 

Protection 
Project 

Affected 
companies / 
area of 
application 

Companies regulated by the Kyoto protocol, fulfilment of 
legal requirements 

All companies, 
voluntary climate 
protection 

Advantages 

 Easy trading 
on certificate 
exchange 

 Suitable for 
large amounts 
of certificates 

 Stable prices of 
certificates 

 Marketing of 
innovative 
technology 

 Support of 
corporate 
goals, e.g. 
entering new 
markets, gain 
customers 

 Stable and 
economically 
attractive 
certificate 
prices 

 Position 
company as 
sustainable and 
environmentall
y friendly 

 Gain new 
customers 

 Highly PR 
efficient 

Disadvantages 

 Volatile prices 

 Not suited for 
marketing / 
PR 

 High project 
costs 

 Only allowed 
for certain 
amount of CO2 
reduction 
target 

 Relatively 
complex 
project 
organization 

 Only allowed 
for certain 
amount of CO2 
reduction 
target 

 No consistent 
standard (e.g. 
VER+ 
standard or 
VER Gold 
Standard) 

 

The fourth mechanism is not regulated by the Kyoto protocol and the generated 

certificates also cannot be used to offset emission reductions under the Kyoto regulation. 

These voluntary climate protection projects are often used to make products, services, large 

events or even entire companies „climate neutral‟. Examples include the World Soccer 

Championship in 2006 or compensation for air travel. These projects offer a very high 

degree of flexibility, but are still strictly regulated by standards similar to the JI or CDM 

standards (e.g. the VER+ or VER Gold Standard). The different standardisation bodies set 

different priorities, so companies have to choose the standards that best reflect their own 

goals. 
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For companies active in China or sourcing from China who want to make a voluntary 

contribution to climate protection, the Clean Development Mechanism and Voluntary 

Climate Protection Projects are best suited. Both allow for the necessary flexibility to 

conduct tailored projects that make a positive contribution to climate protection, generate a 

positive company image, help gather business experience in China and might even be an 

economic success depending on the current certificate prices. 

3.5.8 Supplier Code of Conduct 

Introduction 

The risk of damage to the companies‟ reputation was discussed in Section 3.4.5 and a 

lack of internal controls and controls at the supplier identified as one of the main root 

causes. The social responsibility issues inherent in extending the supply chain to developing 

and newly industrialized countries are still neglected in literature. An efficient way of 

improving ethical behaviour in a company, i.e. corporate social responsibility (CSR), is by 

implementing a code of conduct (CoC) and supporting it with appropriate training (Dean, 

1992). In the following, the challenge of defining and implementing a Supplier Code of 

Conduct will be addressed. This section is based on (Oehmen et al., submitted, Publ. 11). 

One type of CSR and the associated CoCs are guidelines for suppliers and business 

partners. The document in which these guidelines are formalized is called a Supplier (or 

Business Partner) Code of Conduct (SCoC) and its acceptance is usually mandatory in 

order to establish contractual relationships. According to (Kleindorfer et al., 2005), social 

responsibility is part of sustainable operations management; the other elements being 

profitability and environmental friendliness (the so-called 3Ps of the triple bottom line: 

people, profit and the planet). The motivation to address social responsibility in the supply 

chain, and with it SCoCs are manifold: first of all, there is an ethical responsibility to 

address social issues not only in the own company, but also along the supply chain (Stainer 

and Stainer, 1995). Accordingly, the role and importance of the supply chain and SCoCs 

within CSR is increasing (Welford, 2005). Social responsibility in logistics is emerging as a 

necessary rather than optional component (Murphy and Poist, 2002). Several scholars also 

argue for a bigger role of social issues in supply chain management (New, 1997; Zheng et 

al., 2007). Also, the occurrence of social problems in the supply chain is seen as a major 

strategic risk (Kytle and Ruggie, 2005; Bekefi et al., 2006) and risk reduction as one of the 

main drivers of addressing CSR in the supply chain (Johnson, 2004; Welford and Frost, 

2006). It has also been shown that a stronger involvement with CSR and the 

implementation of a SCoC have a positive influence on supply chain performance, 

although there remains some controversy in literature regarding the functional chain 

(Stainer and Stainer, 1995; Verschoor, 1998; Carter and Jennings, 2002; Carter, 2005). 

In the following, the electronics industry is taken as an example. The electronics 

industry was selected as it is both relevant for consumer and industrial investment 

customer markets. Also, it is strongly dependent on global supplier networks. The 

following two questions are addressed: a) What is the state-of-the-art of SCoCs in the 

electronics industry? b) Based on this state-of-the-art, how can a SCoC be developed and 

customized for the specific situation of a company? 
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Need for action and contribution to the literature 

First, a literature review has shown that the state-of-the-art of SCoCs in industry is 

largely unknown (please refer to (Oehmen et al., submitted, Publ. 11) for the detailed 

review). Whereas several studies exist in regard to the retail and textile industry, or specific 

aspects such as child labour have been investigated in detail, the electronic industry is only 

addressed as one example in the paper by (Krueger, 2008). Although sufficient for the 

purpose of that paper, the analysis lacks the necessary detail and depth to serve as a basis 

for the customization of a company-specific SCoC. This gap in the literature is closed by 

the presented overview of the content of SCoCs in the electronics industry. 

Second, the need for customization for SCoCs has been clearly shown by the findings 

of (OECD, 2001; Harwood and Humby, 2008). The following will demonstrate how a 

state-of-the-art review helps in the development and customization of a company-specific 

SCoC. 

Third, the current lack of alignment between social and environmental goals (Blowfield, 

2000) is addressed, by integrating environmental aspects into the state-of-the-art analysis of 

existing SCoCs. 

State-of-the-art of Supplier Codes of Conduct in the Electronics Industry 

Five content categories were identified for the analysis of the state of the art of supplier 

codes of conduct in the electronics industry. These are: labour standards, health and safety, 

environment, ethics and compliance. The detailed criteria are summarized in Table 21. For 

a discussion of the content categories and the criteria, please refer to (Oehmen et al., 

submitted, Publ. 11). 

Table 21: Elements of SCoCs and their Frequency of Occurrence (based on 
Oehmen et al., submitted, Publ. 11) 

No. 
SCoC Element 

and frequency of occurrence (n=24) 
 No. 

SCoC Element 
and frequency of occurrence (n=24) 

1 Labour Standards    Environment (continued)  
1.01 Forced labour 83%  3.14 Policy (responsibility, stated) 33% 
1.02 Child labour 88%  3.15 Policy promotion/employee education 4% 

1.03 Juvenile workers 33%  4 Ethics  
1.04 Non-discrimination 79%  4.01 Fair business/competition 63% 
1.05 Harassment, inhumane treatment 50%  4.02 Protection of intellectual property 42% 
1.06 Respect and dignity 42%  4.03 Corruption, Extortion, Embezzlement 38% 
1.07 Freedom of association 50%  4.04 Gifts and hospitality (receive) 50% 
1.08 Working hours, rest periods and breaks 54%  4.05 Gifts and hospitality (give) 50% 
1.09 Minimum wages and benefits 42%  4.06 Whistleblowers 17% 
1.10 Overtime compensation 25%  4.07 Conflict of interest 4% 
1.11 Recorded terms of employment 17%  4.08 Disclosure of information 54% 
1.12 Employee privacy 8%  4.09 Accordance with local/international 

laws 
54% 

2 Health and Safety   4.10 Human rights 50% 
2.01 Emergency (preparedness and 

response) 
38%  4.11 Terrorism 0% 

2.02 Occupational injury and illness 33%  4.12 Community engagement 21% 

2.03 Machine safeguarding/workplace 
safety 

50%  5 Compliance  

2.04 Implement safety management system 33%  5.01 Company commitment 33% 
2.05 Sanitary infrastructure (incl. potable 

water) 
29%  5.02 Management 

accountability/responsibility 
29% 

2.06 Food preparation and storage facilities 21%  5.03 Performance objectives/implement. 
plan and measures 

21% 
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No. 
SCoC Element 

and frequency of occurrence (n=24) 
 No. 

SCoC Element 
and frequency of occurrence (n=24) 

2.07 Industrial hygiene / Safe and healthy 
work environment 

67%  5.04 Promotion/Communication (to 
employees) 

29% 

2.08 Product safety 13%  5.05 Training 17% 
2.09 comply with local health and safety 

laws 
33%  5.06 Subcontractors 25% 

3 Environment   5.07 Access to documentation/on-site 
inspections 

25% 

3.01 Wastewater and solid waste 38%  5.08 Audits and assessments 21% 
3.02 Air emissions 21%  5.09 Communication channels 

(feedback/participation) 
21% 

3.03 Noise 0%  5.10 Documentation and records 17% 
3.04 Safeguarding the health/safety of the 

public 
13%  5.11 Corrective action process 17% 

3.05 Chemical and hazardous materials / 
CMS 

46%  5.12 Implementation concept (more than 
mgmt system) 

13% 

3.06 Environmental Management System 
(EMS) 

50%  5.13 Monitoring concept 13% 

3.07 Comply with existing legislation and 
regulation 

46%  5.14 Examples 8% 

3.08 Environmental permits and reporting 21%  5.15 Assessment recommendations 0% 
3.09 Product content restrictions 58%  5.16 Waivers 0% 
3.10 Minimize waste/resources used 46%  5.17 General purpose/Introduction 29% 
3.11 Maximize recycling 38%  5.18 Supplier signature required 4% 
3.12 Environmental friendly 

processes/technology /operations 
42%  5.19 Risk assessment and management 17% 

3.13 Proactive approach/continuous 
improvement 

17%  5.20 Legal and customer requirements 17% 

 

Results and Interpretation - General findings 

Some companies embedded the SCoC in a special section for the suppliers; others 

published them together with the general corporate Code of Conduct in the Corporate 

Governance section. One third of the Forbes Global 2000 have developed their own 

SCoC, whereas amongst the top ten companies all have their own SCoC. This shows that 

the frequency of the codes decreases together with size and purchasing power of the 

company.  

Another general finding is the fact that there are regional differences: in Europe every 

second company of the biggest electronic equipment manufacturers have a SCoC, in Asia 

Pacific it is only every third company and in America only every fourth. 

Labour Standards 

Labour standards are by far the best covered issue in the codes. Forced and child labour 

are the most addressed issues in the code: it is mentioned in more than 80% of the SCoCs. 

This might be explained with the special attention the media is paying to this issue. But not 

all the companies differentiate among the under-aged workers in juvenile workers and 

children (only 33%). 

The criteria in connection with the human rights (such as non-discrimination, respect 

and dignity, etc.) are well covered. Most companies refer in this field, to the standards 

defined by the ILO (ILO, 1998). But the issues which are easier to check, such as overtime 

compensation (25%) or recorded terms of employment (17%) are not mentioned nearly as 

often. Some of the criteria go beyond local legislation such as freedom of association for 

the workers. Contrary to expectations, there is no clear indication that these criteria are less 
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frequent in certain countries. The fact that only 8% do require the respect of employee‟s 

privacy is noteworthy. 

It is striking that there is a greater focus on issues affecting employees than on issues 

impacting on the company. In the electronic industry sector, subjects related to the 

company‟s impact on society do not seem to be as significant as in other industries 

(O‟Dwyer and Madden, 2006). 

Health and Safety 

The electronic industry retains several health and safety challenges, which are well 

reflected in their SCoCs. Unlike in heavy industry, where, for example, safety management 

systems and occupational injuries are in the focus (mentioned by 33% of the codes), the 

electronic SCoCs are mainly requiring industrial hygiene and a healthy working 

environment (67%). Some codes are even explicitly addressing appropriate lighting 

conditions or protection from hazardous materials and gases. 

The criteria relating to the health and safety of employees are quite non-specific. This is 

due to the fact that these issues are often well covered by local bodies of regulation which 

are very industry specific. 

Product safety is only mentioned in 13% of the codes although there are great risks 

associated. We assume that this low number is due to the explicit inclusion of this point 

into manufacturing contracts. 

Environment 

Because of the relative novelty of the topic, the coverage of the criteria is variable. The 

most mentioned issue is the compliance with product content restrictions 58%, which 

seems to be a high risk in the electronic industry for the customer, as inspections on the 

customer side are declining. The standard measures such as the appropriate disposal of 

chemical and hazardous materials (46%), compliance with local regulations and 

environmental laws (46%), and Environmental Management System (50%) are mentioned 

often as expected. Emissions in the form of wastewater, solid waste, gases, and noise are 

addressed according to the occurrence in the electronic industry (noise i.e. is never 

mentioned supposedly to its low relevance in the production process). Remarkable is the 

high degree of proactive measures mentioned. Only 17% explicitly demand a proactive 

approach or continuous improvement concerning environmental issues, but other 

measures which can be characterized as proactive are referred to often: the minimization of 

waste or resources used (46%), the enforcement of environmental friendly processes and 

technologies (42%), and the maximization of recycling (35%) are the top three. 

Concerning environmental issues, there is generally a lack of defined mandatory actions. 

Every third code for example states that a company policy is required to commit to 

protecting the environment and saving natural resources, but only 4% demand the active 

promotion of the policy and the education of employees concerning environmental issues. 
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The analysis has clearly shown that environmental issues today are an established 

element of SCoCs, in accordance with the demands of the academic community (see 

discussion above). 

Ethics 

Most companies mention a combination of generally agreed prerequisites for ethical 

conduct and issues which are relevant for the electronic industry. The three basic and most 

cited issues are the commitment to fair competition (63%), the abidance by the local or 

international law (54%), and compliance with the human rights (50%), which implies that 

these are regarded as generally accepted international laws. 

Critical information seems to be an issue in the electronic industry since 54% of the 

codes mention the disclosure of information and 42% the protection of intellectual 

property. Corruption, Extortion, Embezzlement (38%) and the receiving (50%) or giving 

(50%) of gifts is often mentioned in the SCoCs, but with different formulations and terms 

which may have a negative impact on the frequency statistics used with content analysis. 

Compliance 

The most addressed issues are the clear commitment of the company (33%) and 

management (29%) to comply with the statements in the SCoC and to promote them 

inside the company (29%). But it is rarely mentioned in which form and through which 

channels of communication (21%) it should be done. The associated management (29%) is 

also rarely described in detail. The degree to which the particular elements of the SCoC 

system are mentioned is about the same, which shows that if they are mentioned the same 

aspects are addressed (i.e. audits and assessments, records keeping, etc.). Only a few codes 

are making the reference to related processes such as risk management (17%). 

Criteria which are very important and can have broad consequences for the committing 

company are the obligation to promote the SCoC further to the subcontractor and to 

provide access to documentation and on-site inspections. 25% of the codes require these 

two points. The first one is critical, as the company takes responsibility for all of its 

supplier to comply with the criteria in the SCoC, which involves implementation a SCoC 

system itself. The second one is significant, because there is no clause which assures that 

these on-site inspections are not misused to control other issues, not related to the SCoC. 

The structure of the SCoC documents is quite standardized. The low percentage of 

criteria concerning the appendices and special sections in the SCoC indicate that 

accompanying documentation is not often part of the code. Apart from a general purpose 

or introduction section (29%), all other sections have frequencies of below 15%. A search 

for further documentation, not included in the SCoC, was not included in this state-of-the-

art analysis, as content analysis as methodology would not be suitable. 
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Figure 49: Framework for the Development of a Customized SCoC (based on 
Oehmen et al., submitted, Publ. 11) 

Development of a customized SCoCs – an application example 

The state-of-the-art overview was used in action research to develop a customized 

SCoC in a company. The customization has been carried out in a globally active, medium 

sized company located in Switzerland, which produces electronic components and operates 

in the measurements and instruments industry. The process was discussed and verified with 

the help of a focus group, consisting of 10 companies from different industries. 

The framework (see Figure 49) for development of a customized SCoC is derived from 

(Kytle and Ruggie, 2005; Mamic, 2005). It consist of four steps: (1) creating a shared vision; 

(2) developing understanding and ability; (3) implementing the Code in the organization; 

and (4) feedback, improvement and remediation. The customization of the SCoC takes 

place in the first two steps of the process, where the state-of-the-art review played a major 

role. Step three and four deal with the implementation of the SCoC and are not discussed 

in the following. 

Customisation with State-of-the-art Analysis 

The creation of a vision involved a careful preparation phase. This consisted of the 

analysis of documents, opinions, and developments inside (company scan) as well as 

outside (environmental scan) the company. 

The environmental scan started with the state-of-the-art SCoC analysis of the 

competitors. The results were compared with the most cited SCoC literature written by 

international organizations and NGOs (see Appendix 1 in (Oehmen et al., submitted, Publ. 
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11), especially the EICC Code of Conduct). The recommendations of these organizations, 

which are industry and region specific, were considered for the development of an own 

SCoC. 

For the company scan, two aspects were analyzed: company values and operational 

requirements. Therefore, the content categories of the state-of-the-art analysis were 

compared (in form of a checklist) with the issues mentioned in the corporate value or 

vision statement. In addition, the topics covered in the corporate CoC were compared with 

the analysis and it was determined, which CoC principles required taking action in the 

supply chain. It was important that the SCoC was aligned with principles in the CoC, so 

that the demands towards the suppliers were also valid for the employees of the own 

company. 

The operational requirements were identified in discussions with the affected 

departments. In this case, the input from the legal, risk management, supply chain, 

sourcing, and purchasing department was obtained. The preceding analysis served as an 

excellent basis for discussion. Confronting them with the statements of other companies 

facilitated the formation of an opinion. Each department gave a statement which criteria of 

the state-of-the-art analysis were to include in the own SCoC, and what company-specific 

details should be taken into account. These discussions were a central part of the shared 

vision building process. Finally, the management had to decide on the basis of the analysis, 

which topics to cover in the SCoC, as management commitment is crucial for the success 

of the project. 

The next step was to ensure that the vision is understood inside the company as well as 

among the shareholders. The state-of-the-art analysis facilitated the explanation as to why 

certain issues are included and others are not. It highlighted the focus of the SCoC and also 

illustrated which elements were not included. The arguments for the divergence to the 

state-of-the-art had to be carefully prepared. They were also integrated into the 

communication and training material to promote the SCoC inside the company, as well as 

towards the suppliers. The communication and training materials were adapted to address 

the specific interests and needs of the different groups. 

Practical insights 

The use of the state-of-the-art review yielded several benefits: it served as a valuable 

guide in the early stages of the discussion and helped to frame the issues at hand and 

increase the precision of discussions. The review assisted a speedy process, as the 

discussions with different departments and stakeholders could be parallelized, since the 

topics were defined. It supported a positive working atmosphere, as all stakeholders and 

departments saw their specific needs addressed sufficiently right from the beginning. It 

yielded a high-quality SCoC, as the state-of-the-art review served as a “100%-list” against 

which the companies requirements could be matched. Based on the customized code, 

training material for internal use as well as for the suppliers was developed. A lean 

monitoring concept was developed and integrated into the existing supplier auditing 

process. The global roll-out has started with a very promising pilot implementation to gain 

the necessary experience for a company-wide application. 
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Summary 

In this section, an overview of the state-of-the-art in Supplier Codes of Conduct (SCoC) 

for the electronics industry was given. It has shown that although there are and have been 

standardization efforts, there is no “one size fits all” SCoC. The codes of different 

companies differ widely, as does the inclusion of specific elements. The analysis has shown 

that the integration of environmental aspects is feasible and already frequently used in 

existing SCoCs. The application of the review in the development of a customized SCoC 

showed its relevance and gave insights into its practical application. The close relationship 

of the development and implementation process of the SCoC with corporate risk 

management activities turned out to be helpful. This point has been discussed in literature 

(please refer to (Oehmen et al., submitted, Publ. 11) for the literature discussion) previously, 

and the close relationship in the area of reputational risks could be confirmed, from a 

process as well as a content point of view. 

3.6 Summary and Discussion of Results 

3.6.1 Summary of Results 

In this section, the results of the publications regarding the four research questions were 

presented. Section 3.2 addressed the first research question of the role of SCRM in 

sourcing from China. It was shown in this section that SCRM is not only directly relevant 

from an industrial perspective, but is also an important ingredient of total cost of 

ownership analyses and the global sourcing reference process.  

In Section 3.3, the second research question regarding process improvements in SCRM 

was answered by enhancing existing supply chain risk management methods to encompass 

elements of systems thinking. The supply chain risk structure and supply chain risk 

dynamics models were introduced and their application in supply chain risk management 

demonstrated. The advantages of the models from an industrial perspective were 

presented, and also the possibility of the integration of SCRM into enterprise risk 

management framework and early warning system. 

Section 3.4 explained the main supply chain risks that companies face when sourcing 

from China, addressing the third research question. These stem from the areas of the 

company itself, the supply chain, and external factors. The single risks were put into 

context and summarized in four risks scenarios addressing the four main risk effects of 

„total cost too high‟, „insufficient delivery reliability‟, „insufficient quality‟ and „damage to 

reputation‟. 

Section 3.5 presented the mitigation measures that were developed together with the 

industry partners for selected risks, answering the fourth research question. They include a 

method for managing the bargaining power in buyer-supplier relationships, IT integration 

in supply market research and supplier evaluation, collaboration support in global design-

manufacturing relationships, human resource management in China, global collaborative 

planning, forecasting and replenishment, proactive climate protection schemes and the 

introduction of a supplier code of conduct. 
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3.6.2 Applicability to other Sourcing Scenarios 

The results discussed in this chapter are based on the examples of Swiss companies 

sourcing from China. But how likely is it that these results are also meaningful in different 

sourcing scenarios? This section briefly discusses this point by comparing Switzerland to 

the five largest European countries (by GDP: Germany, the United Kingdom, France, Italy 

and Spain) as alternative bases for countries sourcing in China. Regarding the countries that 

companies may source from, China will be compared with the other three BRIC states 

(Brazil, the Russian Federation, and India), as alternative attractive emerging markets and 

large developing economies. 

Attempting for a rough estimation of the relevance and applicability of the results 

presented in this thesis (also see Table 22), one might argue that the importance of the 

imports and industry value added of a country can be used as an indicator of the relevance 

or applicability of the first research question: the more important global sourcing for a 

country (and its industry), the more important is supply chain risk management. Similarly, 

one might argue that the applicability of the risk management methods (second research 

question) depends on the similarity in company size, the country‟s development status, as 

well as the cultural distance between the countries. Finally, if the risks and mitigation 

measures (third and fourth research question) presented in this thesis can be transferred to 

other countries is again dependent on the company‟s size as well as the development status 

of the country. 

Table 22: Indicators to Assess Suitability of Results for Countries other than 
Switzerland 

 
RQ1: Role and 

relevance of SCRM 
RQ2: SCRM method 

RQ3 & 4: SC Risks 
and mitigation 

measures 

Imports    
Industry value 
added 

   

Company size    
Country 
development status 

   

Cultural distance    

 

The imports of a country and the value added of its industry are used in the following as 

a rough indicator of the importance of global sourcing and thus supply chain risk 

management in global sourcing, addressing the first research question. On a 

macroeconomic level, Switzerland is strongly dependent on imports, which account for 

45% of its GDP (also see Figure 50). This is roughly on the level with Germany (40%), but 

significantly higher than the figures for the UK (29%), France (28%), Italy (30%) and Spain 

(33%). This might indicate a stronger international orientation of Swiss and German 

companies in regard to their sourcing strategies, and thus a higher level of significance of 

the obtained results for Germany than the other countries. Looking at the role of industry 

in the different national economies, the differences are not as significant between the 

countries: Here, the value added by Swiss industry (28%) is on the same level as the value 

added by German (29%), Italian (27%) and Spanish (30%) companies. Only the British 
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(24%) and French industry contributes significantly less to the national GDP (21%). This 

might indicate a growing importance of the subject in Italy and Spain, if the companies 

orient themselves stronger towards international sourcing. 

 

Figure 50: Comparison of Imports and Industry Value Added between Switzerland 
and the 5 Largest Economies of Europe in 2007 (based on World Bank, 2009) 

The industry structure of the different countries, i.e. the size distribution of companies, 

can be analysed in terms of jobs (as a percentage of the total jobs) that are located in SMEs 

(see Figure 51). This is used as an indicator of the applicability of the results of the second, 

third and fourth research question (SCRM method, as well as supply chain risks and their 

mitigation measures), as it can be argued that these are dependent on the sourcing 

company‟s size. In Switzerland, 68% of the total jobs are provided by SMEs. This is similar 

to the distribution in Germany (60%) and France (61%). In the UK, significantly less 

people are employed in SMEs (54%), in Spain and Italy significantly more (79% and 81% 

respectively). 

 

Figure 51: Industry Structure of Switzerland and the 5 Largest European 
Economies in 2008 (based on BfS, 2009; EIM, 2009) 
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The general applicability of the method (RQ2) as well as the relevant risks (RQ3 and 4) 

is also dependent on the development status of the country, and thus the company-internal 

organization, processes and culture. A country‟s development status can be assessed with 

the Human Development Index (HMI), which is a composite index published by the UN 

based of social and economic factors (United Nations, 2008). In 2006, the highest (i.e. best) 

value was achieved by Iceland with 0.97, the lowest value of 0.33 by Sierra Leone. 

Regarding this measure, all countries are very close together (see Figure 52): Switzerland 

ranks high with 0.96 points, the same level as France. It is followed by Italy and Spain with 

0.95 and Germany and the UK with values of 0.94. This indicates that judging from the 

development level of the countries and the respective companies, the local conditions and 

expectations should be very similar. This would support the view that the method and also 

the risks (as they also depend on the point of view and priorities of the companies) should 

be applicable for all countries. 

 

Figure 52: Development Level of Switzerland the 5 Largest European Economies in 
2006 (based on United Nations, 2008) 

Regarding the supply chain risk management method (RQ2), it can also be argued that 

cultural similarity between the countries plays an important role, as it should have an 

influence on company-internal processes and methods. In order to analyse the cultural 

proximity or distance between countries in more detail, Hofstede‟s concept of the five 

cultural dimensions (Hofstede and Hofstede, 2005): They describe cultural differences 

among countries and organizations along the dimensions of power distance, individualism, 

masculinity, uncertainty avoidance and long-term orientation. A close proximity between 

countries would suggest that the risk management methods discussed in this thesis are also 

applicable in this country. To judge the cultural distance from Switzerland, the average 

distance based on the dimensions was calculated with the available national data provided 

in (Hofstede and Hofstede, 2005). Figure 53 shows the results: The average cultural 

distance across all dimensions is very small from Switzerland to Germany (3 points), and 

still small to Italy (10 points) and the UK (12 points). The difference to France (23 points) 
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and Spain (24 points) is more significant, suggesting the risk management method might 

need to be adapted for these countries. 

 

Figure 53: Cultural Distance between Switzerland and the 5 Largest European 
Economies (own calculations, based on Hofstede and Hofstede, 2005) 

Regarding the possibility to transfer the results of this thesis to companies from the five 

largest European economies, this means (also see Table 23): 

For Germany, the importance of imports as well as the industry value added is on the 

same level with Switzerland. This means that the results of the first research question 

regarding the importance of SCRM in global sourcing, should apply to the same degree. 

Regarding the developed method, Germany is similar to Switzerland in terms of industry 

structure, countries development status and also has a low cultural distance. These results 

should therefore be applicable as well. The same is true of the supply chain risks and 

mitigation measures, depending on the industry structure and the countries development.  

Regarding the United Kingdom, it imports less and the nations industry also contributes 

less to the GDP. That means that the overall relevance of SCRM in the UK might be 

lower. Also, the industry structure is different in the UK, but the country‟s development is 

the same as Switzerland, and it also still has a low cultural distance. The SCRM methods 

should therefore be applicable with minor modifications, as are the supply chain risks and 

their mitigation measures. 

For France, the situation of the imports and industry value added is very similar to that 

of the UK, thus leading to a relative low level in the importance of SCRM. However, the 

company structure of the French economy is similar to Switzerland, the countries 

development status very similar, but the cultural distance is significant. This leads to the 

conclusions that the SCRM methods should be applicable with minor modifications, and 

the supply chain risks and their mitigation measures should apply to a fairly high degree. 

The results for Italy and Spain are very similar, but for the cultural distance to 

Switzerland: The countries imports are significantly lower than those of Switzerland, but 
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the value added at about the same level. This leads to a somewhat lower, but still significant 

general importance of SCRM. The company structure shows an even higher level of SMEs 

than in Switzerland, and the countries development is also very close to Switzerland. For 

Italy, the cultural distance to Switzerland is still low, but for Spain it is significant. This 

leads to the conclusions that the SCRM method should be readily applicable in Italy and 

with minor modifications for Spanish companies, but the risks and mitigation measures 

should both by applicable in both countries. 

Table 23: Possibility to Transfer Results of the Four Research Questions to the Five 
Largest European Economies 

 
RQ1: Role and 

relevance of 
SCRM 

RQ2: SCRM 
method 

RQ3 & 4: SC 
Risks and 
mitigation 
measures 

Ranking of 
Applicability 

Switzerland     

Germany    1 

UK    5 

France    4 

Italy    2 

Spain    3 

 

This brief analysis leads to the estimation that the results of this thesis should very well 

apply to German industry, as well as Italian companies. They should mostly apply to 

companies from Spain, followed by French and British companies. 

The second interesting question is whether or not the results of this thesis can be 

transferred to sourcing scenarios where a company does not source from China, but from 

one of the other large and fast developing economies of the world (the so-called „BRIC-

states‟), i.e. Brazil, the Russian Federation, India, and as already discussed in detail, China. 

A similar set of indicators is used to discuss the applicability of the results. As the 

country that is sourced from is now analysed, their interpretation is slightly different: As a 

general indicator of the importance of a country as a target for global sourcing, and thus its 

relevance for SCRM, the exports (before: imports) of this country and the importance of 

its industry, again as its value added to the GDP, is used. This point is somewhat related to 

the first research question, the importance and role of SCRM. The SCRM method itself is 

not depending on the country that is sourced from. Although there might be differences in 

the availability of data or how that data is obtained, the SCRM method itself was developed 

based on the requirements of the sourcing company in global sourcing. It is not tailored to 

a specific country. To assess how different the risk situation and mitigation measures (third 

and fourth research question) in the country might be from China, three indicators are 

used. All three indicators have a fundamental impact on the way companies operate, how 

business is done and the larger macroeconomic context, and thus on the risk situation: the 

countries development status can be used as a proxy for the similarity of country-specific, 

macroeconomic risks. The cultural distance from China and, as a new indicator, the level of 
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corruption are used to assess the similarity of the risks on national supply chain and 

company level. 

Table 24: Indicators to Assess Suitability of Results for Countries other than China 

 
RQ1: Importance for 

Global Sourcing / 
SCRM 

RQ2: SCRM method 
RQ3 & 4: SC Risks 

and mitigation 
measures 

Exports  n/a  
Industry value 
added 

 n/a  

Country 
development status 

 n/a  

Cultural distance  n/a  
Corruption level  n/a  

 

Regarding the exports and industry value added, none of the other three countries 

reaches the level of China: While Chinese exports account for 42% of their GDP, for 

Brazil it is only a third of this value (14%), the Russian Federation two-thirds (30%), and 

India only half (21%). A similar picture emerges for the value added by industry to the 

GDP: The value for China is 49% of the GDP, for Brazil more than a third less (38%), the 

Russian Federation reaches 38%, while India does only marginally better than Brazil (30%).  

 

Figure 54: Importance of Exports and the Value Added of their Industry for the 
BRIC Countries in 2007 (based on World Bank, 2009) 

With the countries‟ development status (see Figure 55), a different picture emerges (see 

Figure 55, shown to scale with Figure 52): While China reaches a level of 0.76, the 

development status of Brazil and the Russian Federation are significantly higher with 0.81 

each, that of India significantly lower (0.61). 
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Figure 55: Development Status of the BRIC Countries in 2006 (United Nations, 
2008) 

The average cultural distance to China of the three countries is in all cases significant 

(see Figure 56, shown to scale with Figure 53): The average distance to Brazil reaches 27 

points, the distance to the Russian Federation even 46 points, and the distance to India still 

20 points. These values are all significantly higher than the values seen before for the 

average cultural distance of Switzerland to the other European countries. 

 

Figure 56: Cultural Distance from China to the Three Remaining BRIC countries 
(Hofstede and Hofstede, 2005) 

The last indicator, the level of perceived corruption, is more homogenous (see Figure 

57): With a score of 3.6, China scores slightly better than Brazil (3.5) and India (3.4), but 

significantly better than the Russian Federation (2.1). 
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Figure 57: Level of Perceived Corruption in the BRIC countries (Transparency 
International, 2008) 

Overall, these assessments lead to the following conclusions (see Table 25): As 

discussed above, the supply chain risk management method as such (RQ2) should be 

applicable to sourcing scenarios involving all BRIC countries. 

The importance of Brazil in global sourcing is the lowest of all countries, with the 

smallest values regarding exports and industry value added. Regarding the risk exposure 

itself, Brazil‟s development status would indicate similar risks to China, as does the level of 

corruption, which is also similar. However, there remains a significant cultural difference to 

China, indicating that the risks and mitigation measures need to be adapted. 

The Russian Federation plays a more important role than Brazil in India in terms of 

exports and the value added of the industry (although one might argue that this is largely 

due to the export of raw materials; but raw materials also play an important role in Brazil‟s 

economy). In terms of the specific risks, Russia‟s development is relatively close to that of 

China. But its cultural distance is very high and the level of corruption also much higher 

than in China. This indicates the risks and their mitigation measures would need to be 

significantly revised for an application in Russia. 

India‟s exports and industry value added do not reach the level of the Russian 

Federation, but are still significantly higher than those of Brazil. It can therefore be 

assumed that global sourcing and SCRM play a significant role for India, but lower than for 

China. The risk situation in India seems to be different due to the large difference in the 

country‟s development to China, as well as the still significant cultural distance. On the 

other hand, the level of corruption is similar to that of China. 
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Table 25: Applicability of Results to BRIC countries 

 
RQ1: Importance 

for Global 
Sourcing / SCRM 

RQ2: SCRM 
method 

RQ3 & 4: SC 
Risks and 
mitigation 
measures 

Ranking of 
Applicability 

China     

Brazil    2 

Russian 
Federation    3 

India    1 

 

Overall, it seems that India is closest to China in terms of the importance of global 

sourcing and the risk situation in the country. Brazil comes next, though its importance in 

global sourcing is the lowest. The least similar case seems to be the Russian Federation, as 

although it is important in global sourcing, the risk situation in the country can be expected 

to be very dissimilar to that of China. 
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4 Summary of Publications 

4.1 Summary of Publications as Main Author 

4.1.1 Sourcing from China - the Challenges of Swiss Companies (Oehmen et al., 

2007, Publ. 1) 

Citation 

(Oehmen et al., 2007, Publ. 1): Oehmen, J., R. Alard & P. Bremen, 2007. Sourcing from 

China - the challenges of Swiss companies. In M. Helander (ed.) Proceedings of the 2007 IEEE 

International Conference on Industrial Engineering and Engineering Management. Singapore: IEEE, 

1492 - 1496. 

Summary of Content 

Global sourcing and especially sourcing from China is growing rapidly in importance 

worldwide. This is also true for Switzerland. This paper presents the challenges facing 

Swiss companies of different sizes and depth of experience when sourcing from China, 

based on a case study of 8 companies. The 34 challenges are structured along a global 

sourcing process and the type of distance (psychic or geographical). The results show that 

severe problems remain not only in areas that attract current research interests, but also in 

areas that are well-established in literature. Scholars therefore face the double challenge of 

enhancing the state of the art in research, as well as transferring effectively already 

established concepts into the industrial practice. 

Role in the Cumulative Dissertation 

This publication is part of the discussion of research question 1. It addresses the 

relevance of supply chain risk management in the context of global sourcing, especially 

sourcing from China. It was used in Section 3.2.1. 

Description of the Place of Publication 

The IEEE International Conference on Industrial Engineering and Engineering 

Management (IEEM) aims to provide a forum to disseminate, to all branches of industries, 

information on the most recent and relevant research, theories and practices in IEEM. This 

conference has been hosted by leading universities in Asia and has grown over the years in 

tandem with the rising importance of industrial engineering and applications. The 

conference proceedings appear in the IEEEXplore database and are indexed by 

Engineering Index (EI). Extended papers may be considered for special issues of selected 

international journals, subject to further review (IEEM, 2009). 

4.1.2 System-oriented Supply Chain Risk Management (Oehmen et al., 2009, 

Publ. 2) 

Citation 

(Oehmen et al., 2009, Publ. 2): Oehmen, J., A. Ziegenbein, R. Alard & P. Schönsleben, 

2009. System-oriented Supply Chain Risk Management. Production Planning & Control, 20, 

343-361. 
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Summary of Content 

Due to increasing turbulence in global sales and supply markets, today‟s supply chains 

are exposed to numerous risks. Companies have discovered that a systematic management 

of potential incidences, e.g. supplier failures and unexpected demand changes, holds a 

competitive advantage. However, risk management in global supply chains is very complex.  

This paper contributes to the existing literature by making this complexity more 

manageable through the introduction of a system-oriented view into supply chain risk 

management. Two new, interrelated modelling approaches are proposed: a Supply Chain 

Risk Structure Model describes the system that determines the causes and effects of supply 

chain risks, i.e. the factors and their relationships. The second model, the Supply Chain 

Risk Dynamics Model, is used to model the possible dynamics of the risk development. 

This article also demonstrates how these models integrate into a supply chain risk 

management process framework. A case study with three companies shows the feasibility 

of the approach. 

Role in the Cumulative Dissertation 

This publication is part of the discussion of the second research question. It addresses 

process improvements to existing supply chain risk management processes in the light of 

increasing complexity in global sourcing. It is used in Section 3.3. 

Description of the Place of Publication 

Production Planning & Control is an international journal that brings together research 

papers on all aspects of production planning and control and the management of 

operations in all industries. The journal focuses on research that stems from an industrial 

need and can guide the activities of managers, consultants, software developers and 

researchers. It publishes accessible articles on research and industrial applications, new 

techniques and development trends. To be published in Production Planning & Control, a 

paper will have been reviewed and accepted by at least two competent experts in the field. 

Reviewers' comments are based on relevance to the field, particularly applicability in 

industry, as well as originality and scientific rigour. 

The journal has an impact factor of 0.561. It is abstracted and indexed in British Library 

Inside; Cabell' Management Directory; Cambridge Scientific Abstracts; EBSCO Databases; 

Electronic Collections Online; Engineering Information Inc; INSPEC; International 

Abstracts in Operations Research; ISI CompuMath Citation Index; ISI Current Contents - 

Engineering, Computing & Technology; ISI Science Citation Index; New Jour; OCLC 

ArticleFirst; Recent Advances in Manufacturing Database (RAM); Scopus and Zetoc (PPC, 

2009). 

4.1.3 Produktion & Beschaffung in China: Management komplexer 

Risikosituationen (Oehmen et al., 2008, Publ. 3) 

Citation 

(Oehmen et al., 2008, Publ. 3): Oehmen, J., V. Lagner & C. Sierpinski, 2008. Produktion 

und Beschaffung in China - Management komplexer Risikosituationen. In W. Kräußlich 
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(ed.) S&I Kompendium 2009, Das Referenzbuch für Sicherheit & Industrie. Munich: publish-

industry. 

Summary of Content 

The article „Production and Procurement in China – Managing Complex Risk Situations‟ 

is a short overview of the motivation of sourcing in China and addresses the risks that are 

caused by the company itself, the supply chain and environmental factors. It then continues 

to explain system-oriented risk identification and how this can be developed into risk 

scenarios. The article concludes by introducing the concept of early warning systems based 

on prognostic risk scenarios. 

Role in the Cumulative Dissertation 

This publication addresses the second and also the third research question. Its content is 

part of Sections 3.3.6 and 3.4. 

Description of the Place of Publication 

The „S&I Compendium – the Reference Book for Security and Industry‟ is a yearly 

reference publication for security and risk management professionals in industry. It 

addresses and summarizes the latest developments in risk management, security and safety 

management, as well as technological developments in the related areas. The goal is to give 

readers in executive positions in security and risk management areas a state of the art 

overview of current developments. To be published in the reference book, articles are 

invited by a call for papers, and then reviewed and selected by representatives from 

industry, research and risk management associations (Publish Industry, 2009). 

4.1.4 Interessensasymmetrien mit Lieferanten aus Deutschland und China 

(Oehmen et al., 2008, Publ. 4) 

Citation 

(Oehmen et al., 2008, Publ. 4): Oehmen, J., P. Schönsleben, M. von Bredow & G. 

Reinhart, 2008. Interessensasymmetrien mit Lieferanten aus Deutschland und China. 

Industrie Management, 24, 31-34. 

Summary of Content 

The article „Asymmetry in Interests with Suppliers from Germany and China – a 

Comparison‟ identifies supply chain risks through analysing the differences in interest 

between German and Chinese suppliers. The increasing competitive pressure leads to a 

reduction of the depth of value creation and therefore to a rising importance of suppliers. 

Additionally, globalization is the cause for a tighter international network in production. 

Asymmetries in interests can obstruct cooperation between companies and may endanger 

the commercial success. The article describes asymmetries in interests in the cooperation 

with local as well as Chinese suppliers. 

Role in the Cumulative Dissertation 

The publications addresses the specific asymmetry in interests and the resulting supply 

chain risks when sourcing from China, therefore the third research question. It was used in 

Section 3.4. 
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Description of the Place of Publication 

The journal „Industry Management – Journal for Industrial Business Processes‟ 

addresses all industrial business processes. It pursues an integrated analysis of strategy, 

organisation and IT support in operations and product development. For years it has been 

the leading German journal for technical management. Its target audience are decision 

makers and managers of industrial companies of all branches and sizes, as well as the 

technical experts in this field. It publishes case studies and articles by leading researchers. 

Submitted articles are reviewed by the scientific editors of the journal (IM, 2009). 

4.1.5 Der Produktionsstandort China und seine Risiken (Oehmen et al., 2008, 

Publ. 5) 

Citation 

(Oehmen et al., 2008, Publ. 5): Oehmen, J., P. Krebs, P. Schönsleben & G. Reinhart, 

2008. Der Produktionsstandort China und seine Risiken. io new management, 6-11. 

Summary of Content 

The article „The Production Location China and its Risks‟ addresses the specific risks 

that companies face when they produce in or procure from China. Producing with an 

advantageous cost structure goes along with specific risks. These risks can only be managed 

well and used as opportunities, if the decision makers recognise them explicitly and control 

them actively. The article addresses the question how this transparency can be created and 

how supply chain risks can be quantitatively assessed. 

Role in the Cumulative Dissertation 

This article is related to the third research question, as it discusses specific supply chain 

risks of China. It is part of the discussion in Section 3.4. 

Description of the Place of Publication 

io new management is one of the key management magazines in the German-speaking 

area of Switzerland. It addresses all those engaged in management and decision-making. 

Every month it delivers competent, current, hands-on information on corporate 

management, in easy-to-follow features authored by experts on the ground and in 

academia. Submitted articles are reviewed by the editorial staff and, if accepted, 

improvement suggestions made (IONM, 2009). 

4.1.6 Risk Minimization in Global Sourcing by Managing the Bargaining Power 

(Oehmen et al., 2009, Publ. 6) 

Citation 

(Oehmen et al., 2009, Publ. 6): Oehmen, J., P. Gruber, M. von Bredow & R. Alard, 

2009. Risk Minimization in Global Sourcing by Managing the Bargaining Power in Buyer-

Supplier Relationships. Proceedings of the 2009 CARV - 3rd International Conference on Changeable, 

Agile, Reconfigurable and Virtual Production. Munich. 

Summary of Content 

Global sourcing opened up many opportunities for European companies, but also 

carries its risks. One of these risks is the continuing loss of bargaining power towards the 
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suppliers over time. This article presents tools and processes to manage the bargaining 

power in global sourcing. The process consists of the three steps of a) description and 

analysis of the sourcing situation, b) assessment of the sourcing situation and c) decision on 

measures to defend or improve the bargaining power as customer. The tools presented 

include a model of dependence and power model to describe and analyse the current 

distribution of the bargaining power. It is based on the judgment of 12 factors describing 

the mutual dependence of buyer and supplier. Using the same model, the dynamic 

development and its phases of the bargaining power is shown for typical cases of global 

sourcing, which allows the companies to assess the current standing and options for future 

development. A collection of 32 measures to improve the bargaining power is presented 

according to the company‟s current position, offering concrete and actionable advice. The 

cases conducted as part of the research verified that many buying companies from Western 

Europe are dominated by their Asian suppliers after several years. This paper offers 

practical advice on how to improve the buyer‟s position and reach a long term, mutually 

beneficial cooperation. 

Role in the Cumulative Dissertation 

This article addresses the fourth research question, as it deals with the mitigation 

measure of „managing the bargaining power in buyer-supplier relationships‟ and is part of 

Section 3.5.2. 

Description of the Place of Publication 

The objective of CARV 2009 is to encourage discussion about the various aspects of 

Changeable and Virtual Production and to combine them in a synergetic and visionary 

view. The conference is intended to provide the international scientific community with a 

dedicated podium for the exchange of expertise. Results will be reported from research 

projects and industrial case studies in the field of Changeable and Virtual Production. Path 

breaking advances, unconventional and creative ideas as well as perspectives on future 

challenges are supposed to bring new impulses to industry and to boost further 

international research. Following a call for papers, submitted abstracts are screened and 

accepted or rejected. Authors of accepted abstracts are invited to submit full manuscripts, 

which are then peer-reviewed by the international Scientific Committee. Accepted papers 

are published in the conference proceedings (CARV, 2009). 

4.1.7 Strategische Machtfaktoren in Kunden-Lieferanten-Verhältnissen (Oehmen 

et al., 2009, Publ. 7) 

Citation 

(Oehmen et al., 2009, Publ. 7): Oehmen, J., P. Schönsleben, P. Gruber & G. Reinhart, 

2009. Strategische Machtfaktoren in Kunden-Lieferanten-Verhältnissen. Industrie 

Management, 25, 29-33. 

Summary of Content 

The increasing globalization gives western companies great new opportunities. China, in 

particular,  has gained increasing importance as a sourcing market in the last years. Despite 

these opportunities, a retreat of many companies from China could be witnessed in the 

near past. Among other factors, this is due to the fact that western companies cannot exert 



Managing Supply Chain Risks 121 
 

 

enough influence on the performance and price of their suppliers. This article presents 

tools and processes to successfully face this challenge and improve the own position of 

power as a customer. 

Role in the Cumulative Dissertation 

This article addresses the fourth research question, as it deals with the mitigation 

measure of „managing the bargaining power in buyer-supplier relationships‟ and is part of 

Section 3.5.2. 

Description of the Place of Publication 

The journal „Industry Management – Journal for Industrial Business Processes‟ 

addresses all industrial business processes. It pursues an integrated analysis of strategy, 

organisation and IT support in operations and product development. For years it has been 

the leading German journal for technical management. Its target audience are decision 

makers and managers of industrial companies of all branches and sizes, as well as the 

technical experts in this field. It publishes case studies and articles by leading researchers. 

Submitted articles are reviewed by the scientific editors of the journal (IM, 2009). 

4.1.8 Einsatz von Internet-Sourcing-Plattformen (Oehmen et al., 2007, Publ. 8) 

Citation 

(Oehmen et al., 2007, Publ. 8): Oehmen, J., P. Bremen & M. De Nardo, 2007. Einsatz 

von Internet-Sourcing-Plattformen zur Beschaffungsmarktforschung in China. 

Beschaffungsmanagement, 2, 19-21. 

Summary of Content 

The article „The Use of Internet Sourcing Platforms for the Procurement Market 

Research in China‟ addresses the possibilities that modern internet sourcing platforms offer 

companies to simplify their procurement market research. It discusses the criteria that can 

be used for a company-specific assessment of different sourcing platforms. It presents an 

excerpt of the generic assessment of over 30 platforms and discusses their specific 

strengths and weaknesses. 

Role in the Cumulative Dissertation 

This article addresses the fourth research question, specifically the mitigation measure of 

„IT Integration in Supply Market Research and Supplier Evaluation‟ (see Section 3.5.3). 

Description of the Place of Publication 

The journal „Procurement Management‟ is published by the „Swiss Association for 

Material Management and Procurement‟ (SVME, Schweizer Verband für Materialwirtschaft 

und Einkauf). The journal informs professionals in the areas of procurement, materials 

management and logistics about important developments. The goal is to help these 

professionals to keep pace with the fast developments and keep their professional 

knowledge up to date (SVME, 2009). Articles are submitted to the journal according to 

their scheduled main topics and reviewed by the editor. 
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4.1.9 Bewertung einer kooperativen Planung, Vorhersage und Wiederbeschaffung 

(Oehmen et al., 2007, Publ. 9) 

Citation 

(Oehmen et al., 2007, Publ. 9): Oehmen, J., C. Kuhn & A. Locker, 2007. Bewertung 

einer kooperativen Planung, Vorhersage und Wiederbeschaffung. Erfolgsfaktoren und 

Aufwand-Nutzen-Abschätzung am Beispiel eines Systemlieferanten für Verpackungen. 

Industrie Management, 23, 31-34. 

Summary of Content 

In Supply Chain Management, the coordination of information-, material- and value 

streams is of central importance. One possible approach is the Collaborative Planning, 

Forecasting and Replenishment Model. In the article „Assessment of a Collaborative 

Planning, Forecasting and Replenishment‟, the most important success factors from the 

areas of data quality, product structure, producer, customer and human factors are 

presented. A graphical method for assessing efforts and benefits, as well as optimizing the 

cost-benefit ratio, is presented. The method is verified based on an application example 

from industry. 

Role in the Cumulative Dissertation 

This article addresses the mitigation measure of „Global VMI and CPFR‟, which is part 

of the fourth research question. It is discussed in Section 3.5.6. 

Description of the Place of Publication 

The journal „Industry Management – Journal for Industrial Business Processes‟ 

addresses all industrial business processes. It pursues an integrated analysis of strategy, 

organisation and IT support in operations and product development. For years it has been 

the leading German journal for technical management. Its target audience are decision 

makers and managers of industrial companies of all branches and sizes, as well as the 

technical experts in this field. It publishes case studies and articles by leading researchers. 

Submitted articles are reviewed by the scientific editors of the journal (IM, 2009). 

4.1.10 Klimaschutz-Zertifikate (Oehmen et al., 2008, Publ. 10) 

Citation 

(Oehmen et al., 2008, Publ. 10): Oehmen, J., B. Seifert & P. Kistler, 2008. Klimaschutz-

Zertifikate: Hintergrund und Möglichkeiten für Unternehmen. io new management, 10, 12-16. 

Summary of Content 

The article „CO2-Certificates for Climate Protection: Background and Possibilities for 

Companies‟ presents background information on the different forms of carbon trading and 

the associated certificates. The advantages and disadvantages of emission trading, joint 

implementation, clean development mechanism and voluntary climate protection projects 

are discussed. Clean development projects and voluntary climate protection projects are 

identified as best suited for companies that wish to safeguard or improve their reputation, 

and make a contribution to climate protection. 
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Role in the Cumulative Dissertation 

The article addresses the risk mitigation measure of „Proactive Climate Protection 

Schemes‟, which is part of the fourth research question (see Section 3.5.7). 

Description of the Place of Publication 

io new management is one of the key management magazines in the German-speaking 

area of Switzerland. It addresses all those engaged in management and decision-making. 

Every month it delivers competent, current, hands-on information on corporate 

management, in easy-to-follow features authored by experts on the ground and in 

academia. Submitted articles are reviewed by the editorial staff and, if accepted, 

improvement suggestions made (IONM, 2009). 

4.1.11 Supplier Code of Conduct (Oehmen et al., submitted, Publ. 11) 

Citation 

(Oehmen et al., submitted, Publ. 11): Oehmen, J., M. De Nardo, P. Schönsleben & R. 

Boutellier, submitted. Supplier Code of Conduct – State-of-the-art and Customization in 

the Electronics Industry. Production Planning & Control. 

Summary of Content 

In the field of Corporate Social Responsibility (CSR), one efficient way to improve the 

ethical behaviour of a company is the implementation of a Code of Conduct. When 

focussed on suppliers, these codes are referred to as the Supplier Code of Conduct (SCoC). 

Specific, application-oriented research on SCoCs is rare. This paper uses the electronics 

industry as an example and presents a state-of-the-art overview of the content of SCoCs. 

There are five content categories: labour standards; healthy and safety; environment; ethics; 

and compliance. The practical relevance of this overview is demonstrated by its application 

in the development of a customized SCoC for a company. The review uses content analysis 

based on the website disclosures of the Forbes Fortune 2000; Technology Hardware & 

Equipment companies, yielding 24 SCoCs for analysis. The application was done in an 

action research framework with a partner company, and the results verified with the help of 

a focus group, consisting of 10 companies. 

Role in the Cumulative Dissertation 

This article addresses the fourth research question, specifically the mitigation measure of 

the „Introduction of a Supplier Code of Conduct‟, as discussed in Section 3.5.8. 

Description of the Place of Publication 

Production Planning & Control is an international journal that brings together research 

papers on all aspects of production planning and control and the management of 

operations in all industries. The journal focuses on research that stems from an industrial 

need and can guide the activities of managers, consultants, software developers and 

researchers. It publishes accessible articles on research and industrial applications, new 

techniques and development trends. To be published in Production Planning & Control, a 

paper will have been reviewed and accepted by at least two competent experts in the field. 

Reviewers' comments are based on relevance to the field, particularly applicability in 

industry, as well as originality and scientific rigour. 
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The journal has an impact factor of 0.561. It is abstracted and indexed in British Library 

Inside; Cabell' Management Directory; Cambridge Scientific Abstracts; EBSCO Databases; 

Electronic Collections Online; Engineering Information Inc; INSPEC; International 

Abstracts in Operations Research; ISI CompuMath Citation Index; ISI Current Contents - 

Engineering, Computing & Technology; ISI Science Citation Index; New Jour; OCLC 

ArticleFirst; Recent Advances in Manufacturing Database (RAM); Scopus and Zetoc (PPC, 

2009). 

4.2 Summary of Publications as Co-author 

4.2.1 Concept for evaluating Chinese suppliers (Alard and Oehmen, 2007, Publ. 

12) 

Citation 

(Alard and Oehmen, 2007, Publ. 12): Alard, R. & J. Oehmen, 2007. Concept for 

evaluating Chinese suppliers in the context of Global Sourcing. Proceedings of the eChallenges e-

2007. Den Hague. 

Summary of Content 

Global sourcing has become increasingly important for manufacturing companies. From 

a European perspective East European and Asian countries are first choice procurement 

destinations. Within the Asian region, China has gained the status of a manufacturing 

powerhouse and is of great importance from a European sourcing perspective. 

Nevertheless the Chinese procurement market is still a challenge for European companies 

and especially for small and medium-sized enterprises. The European buyers are 

confronted with many risks like e.g. the consistency of procurement and product strategy, 

long lead times, protection of Intellectual Property Rights (IPR), quality issues, supplier 

relationship management (SRM), long-term supplier performance, and social and 

economical standards. Within this paper, the challenges of sourcing from China and a 

concept for evaluating Chinese suppliers in the context of global sourcing are presented. 

This concept is based on the traditional strategic procurement process but has been 

enhanced by the addition of important strategic procurement process steps in order to 

cope with the challenges of Global sourcing, especially when sourcing from China. 

Role in the Cumulative Dissertation 

This article addresses the reference process for global sourcing and the role of SCRM 

within the reference process. It is related to the discussion in Section 3.2.2. 

Description of the Place of Publication 

The eChallenges e-2007 Conference & Exhibition was the seventeenth in a series of 

annual technology research conferences supported by the European Commission, which 

regularly attracts over 600 delegates from leading commercial, government and research 

organisations around the world to share knowledge and experience, lessons learnt and good 

practice in areas of applied Information Communication Technologies (ICT). Core 

thematic areas include ICT for Networked Enterprise, eGovernment and eDemocracy, 

Collaborative Working Environments, eHealth, Knowledge and Content Technologies, 

Security and Identity Management and Technology Enhanced Learning and ICT Skills. The 



Managing Supply Chain Risks 125 
 

 

goals of e-2007 were to stimulate take-up of applied ICT research results by industry and 

government, to promote knowledge sharing between industry, government and the global 

research community, to exchange experiences about the current state of eAdoption at a 

sectoral, national or regional level and open up the European Research Area (ERA) to the 

rest of the world (e-Challenges, 2007). 

4.2.2 China stellt industrielle Beschaffung vor neue Herausforderungen (Alard et 

al., 2008, Publ. 13) 

Citation 

(Alard et al., 2008, Publ. 13): Alard, R., J. Oehmen & P. Bremen, 2008. China stellt 

industrielle Beschaffung vor neue Herausforderungen. io new management, 18-21. 

Summary of Content 

This article “Industrial Procurement Faces New Challenges in China” was the 

introductory article to a series of four articles discussing sourcing from China for a focus 

edition of the journal. After introducing the role of procurement and China especially, it 

summarizes the challenges that Swiss companies face when procuring from China. These 

include an adapted process for global sourcing, the specific risks that companies face, 

adapted criteria and processes for supplier evaluation and ethical management principles. 

Role in the Cumulative Dissertation 

This article addresses some of the general challenges that companies face when sourcing 

in China, as discussed in detail in Sections 3.2.1 and 3.2.2. 

Description of the Place of Publication 

io new management is one of the key management magazines in the German-speaking 

area of Switzerland. It addresses all those engaged in management and decision-making. 

Every month it delivers competent, current, hands-on information on corporate 

management, in easy-to-follow features authored by experts on the ground and in 

academia. Submitted articles are reviewed by the editorial staff and, if accepted, 

improvement suggestions made (IONM, 2009). 

4.2.3 Erfolgreich in China beschaffen (Hurschler and Oehmen, 2007, Publ. 14) 

Citation 

(Hurschler and Oehmen, 2007, Publ. 14): Hurschler, P. & J. Oehmen, 2007. Erfolgreich 

in China beschaffen. Beschaffungsmanagement, 14-15. 

Summary of Content 

The article „Successful Sourcing in China‟ addresses the challenge of integrating Chinese 

suppliers into Swiss value chains. To secure the economic success of a company and to 

keep production processes with a high level of value creation in Switzerland, low cost 

countries such as China have to be integrated into procurement activities. Although Swiss 

companies are gaining more and more experience with Chinese suppliers, there still remain 

significant challenges. This article summarizes a process for the strategic procurement in 

China and introduces the cross-process functions of risk management, design adaptations, 
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IT integration, protection of intellectual property and the competence for intercultural 

communication. 

Role in the Cumulative Dissertation 

The article summarizes the strategic procurement process presented in Section 3.2.2 and 

its relation to supply chain risk management. 

Description of the Place of Publication 

The journal „Procurement Management‟ is published by the „Swiss Association for 

Material Management and Procurement‟ (SVME, Schweizer Verband für Materialwirtschaft 

und Einkauf). The journal informs professionals in the areas of procurement, materials 

management and logistics about important developments. The goal is to help these 

professionals keep pace with the fast developments and keep their professional knowledge 

up to date (SVME, 2009). Articles are submitted to the journal according to their scheduled 

main topics and reviewed by the editor. 

4.2.4 Reference Process for Global Sourcing (Alard et al., 2007, Publ. 15) 

Citation 

(Alard et al., 2007, Publ. 15): Alard, R., J. Oehmen & P. Bremen, 2007. Reference 

Process for Global Sourcing. Proceedings of the 2007 IEEE IEEM, 13th IEEE International 

Conference on Industrial Engineering and Engineering Management. Singapore, 367-371. 

Summary of Content 

Global sourcing is gaining more and more importance. For European companies, Asian 

procurement markets and especially China are becoming first choice destinations regarding 

procurement and manufacturing. Global sourcing, however often poses a lot of challenges 

and risks for the buying company due to very strategic implications of procurement from 

suppliers located worldwide. Therefore, the traditional strategic procurement process 

focusing on local or regional markets has to be adapted to cope with those challenges. In 

this paper, an enhanced reference process for global sourcing including important strategic 

aspects related to global sourcing is presented. 

Role in the Cumulative Dissertation 

This article discusses the reference process for global sourcing in detail and links with 

supply chain risk management. It is relevant to demonstrate the importance of supply chain 

risk management in global sourcing (first research question) and is one of the main articles 

that the discussion of the reference process in Section 3.2.2 is based upon. 

Description of the Place of Publication 

The IEEE International Conference on Industrial Engineering and Engineering 

Management (IEEM) aims to provide a forum to disseminate, to all branches of industries, 

information on the most recent and relevant research, theories and practices in IEEM. This 

conference has been hosted by leading universities in Asia and has grown over the years in 

tandem with the rising importance of industrial engineering and applications. The 

conference proceedings appear in the IEEEXplore database and are indexed by 
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Engineering Index (EI). Extended papers may be considered for special issues of selected 

international journals, subject to further review (IEEM, 2009). 

4.2.5 Total Cost of Ownership in Global Sourcing (Alard et al., 2009, Publ. 16) 

Citation 

(Alard et al., 2009, Publ. 16): Alard, R., P. Bremen & J. Oehmen, 2009. Total Cost of 

Ownership Considerations in Global Sourcing Processes. Proceedings of the Advances in 

Production Management Systems, APMS 2009. Bordeaux, 19.-23. September 2009. 

Summary of Content 

For many European companies, East European and Asian supply markets are very 

promising, as the importance of global sourcing increases. Nevertheless, global sourcing is - 

from a procurement perspective - a challenging topic with serious pitfalls. An interesting 

approach within this context is the Total Cost of Ownership (TCO) model which can be 

defined as an estimation of all direct and indirect costs associated with a specific In 

particular procurement object over its entire life cycle. An integral TCO approach is very 

valuable for the Make-or-Buy decision and supplier evaluation (ex-ante) as well for supplier 

development and supplier controlling in operative procurement (ex-post) in the global 

sourcing reference process. In particular, long-term implications of Global Sourcing 

activities are often not considered in a systematic way and may not even be calculated. The 

objective of this paper is to describe an integral TCO concept focusing on Global Sourcing 

projects. This concept covers relevant strategic and operative procurement processes and 

cost drivers in a quantitative and qualitative way. It is integrated within the framework of a 

global sourcing reference process model. 

Role in the Cumulative Dissertation 

This paper advances the reference process for global sourcing by integrating the total 

cost of ownership calculations. It is therefore relevant for the first research question, the 

relevance of Supply Chain Risk Management in Global sourcing, discussed in Section 3.2.2 

of this thesis. 

Description of the Place of Publication 

The International Conference on Advances in Production Management Systems 

(APMS) is the official conference of the IFIP Working Group 5.7 on Integrated 

Production Management. The 2009 conference addresses the theme „Production 

Management Systems: New Challenges, New Approaches‟. This includes the topics: 

operations inside enterprise networks such as supply chains or virtual networks; revision of 

enterprise processes to minimize the ecological impact; and the capitalization, management 

and reuse of knowledge inside companies. 

The final conference papers will be included in a conference proceedings book 

published by Springer. Selected papers will be considered for development into journal 

papers for a special issue in Production Planning and Control (APMS, 2009). 
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4.2.6 Cost-transparent Sourcing in China Applying Total Cost of Ownership 

(Bremen et al., 2007, Publ. 17) 

Citation 

(Bremen et al., 2007, Publ. 17): Bremen, P., J. Oehmen & R. Alard, 2007. Cost-

transparent Sourcing in China Applying Total Cost of Ownership. Proceedings of the 2007 

IEEE IEEM, 13th IEEE International Conference on Industrial Engineering and Engineering 

Management. Singapore, 262-266. 

Summary of Content 

Asia, eminently China, is gaining in importance regarding manufacturing especially for 

high volume, low-cost production. The request from industry in Switzerland to 

comprehend all costs related to global sourcing projects concerning China leads to the 

approach of total cost of ownership (TCO). In this paper, first a literature review regarding 

existing concepts with special focus on industry incentives, benefits, barriers and methods 

of structuring cost objects is conducted. Thereafter, an enhancement of the TCO approach 

is presented in order to achieve a holistic and transparent cost evaluation that takes supply 

chain risks into account. Finaly, methods for quantification of cost objects are discussed 

and critically evaluated. 

Role in the Cumulative Dissertation 

This article addresses total cost of ownership in global sourcing and also introduces its 

relationship with supply chain risk management. It therefore addresses Section 3.2.2 of this 

thesis, which is part of the discussion of the first research question. 

Description of the Place of Publication 

The IEEE International Conference on Industrial Engineering and Engineering 

Management (IEEM) aims to provide a forum to disseminate, to all branches of industries, 

information on the most recent and relevant research, theories and practices in IEEM. This 

conference has been hosted by leading universities in Asia and has grown over the years in 

tandem with the rising importance of industrial engineering and applications. The 

conference proceedings appear in the IEEEXplore database and are indexed by 

Engineering Index (EI). Extended papers may be considered for special issues of selected 

international journals, subject to further review (IEEM, 2009). 

4.2.7 Identifying and Assessing Supply Chain Risks (Ziegenbein et al., 2004, Publ. 

18) 

Citation 

(Ziegenbein et al., 2004, Publ. 18): Ziegenbein, A., J. Oehmen & N. Iliev, 2004. 

Identifying and Assessing Supply Chain Risks. Proceeding of the International Conference on 

Global Production Management. Bandung, 93-111. 

Summary of Content 

Due to the increased dynamics of the procurement and sales markets as well as trends 

like the reduction of the supplier base, companies and their supply chains face increased 

supply chain risks. These risks can occur from different sources, e.g. unreliable supplier 
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lead time and uncertain demand, and often negatively affect the financial result of the 

whole supply chain. Up to now, very few feasible solutions existed in industry and research 

to identify and assess supply chain risks to resolve them proactively. This paper develops a 

structured review over the different sources of supply chain risks and their impacts. 

Moreover, after an overview of different techniques for risk identification and assessment, 

an approach is presented that enables companies to identify the most serious risks in their 

supply chain. The presented qualitative approach is implemented in software and verified 

exemplarily in industry. 

Role in the Cumulative Dissertation 

This publication addresses the review and improvement of existing supply chain risk 

management approaches. It is part of the second research question and the discussion in 

Section 3.3. 

Description of the Place of Publication 

The international conference on „Global Production Management – Integrated Concept 

in Manufacturing Technology, Information Technology and People‟ was the yearly 

conference of the International Federation for Information Processing (IFIP) Working 

Group 5.7. It addressed current challenges in the area of integration in production 

management. Abstracts had to be submitted and the full articles were invited and reviewed 

after the abstracts‟ acceptance by the organizing committee. 

4.2.8 Integrales Risikomanagement (Lessing et al., 2006, Publ. 19) 

Citation 

(Lessing et al., 2006, Publ. 19): Lessing, G., C. Sierpinski & J. Oehmen, 2006. Integrales 

Risikomanagement. In W. Kräußlich (ed.) S&I Kompendium 2007, Das Referenzbuch für 

Sicherheit & Industrie. Munich: publish-industry. 

Summary of Content 

The article „Integrated Risk Management‟ discusses the challenges of an integrated 

enterprise-wide risk management system. It addresses risk identification, assessment and 

communication of risks and their consequences, generic risk management processes, the 

evolution of specific risk management approaches towards integrated risk management, the 

integration of early warning systems and the new roles and responsibilities of risk 

managers. 

Role in the Cumulative Dissertation 

This publication addresses the second research question, especially in regard to the 

relation of supply chain risk management and enterprise risk management (see Section 

3.3.6). 

Description of the Place of Publication 

The „S&I Compendium – the Reference Book for Security and Industry‟ is a yearly 

reference publication for security and risk management professionals in industry. It 

addresses and summarizes the latest developments in risk management, security and safety 

management, as well as technology developments in the related areas. The goal is to give 
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readers in executive positions in security- and risk management areas a state of the art 

overview of current developments. To be published in the reference book, articles are 

invited by a call for papers, and then reviewed and selected by representatives from 

industry, research and risk management associations (Publish Industry, 2009). 

4.2.9 Frühwarnung als Produkt-Lebensretter (Mayr et al., 2009, Publ. 20) 

Citation 

(Mayr et al., 2009, Publ. 20): Mayr, R., C. Sierpinski & J. Oehmen, 2009. Frühwarnung 

als Produkt-Lebensretter. Sicherheit & Industrie, März 2009, 12-15. 

Summary of Content 

The article „Early Warning Systems are Products‟ Life Savers‟ addresses the role that 

early warning systems can play in the life cycle of a technological product. It discusses the 

advantages and goals of an early warning system, specific risk factors, the early warning 

process, and the importance of scenario-oriented risk analysis. 

Role in the Cumulative Dissertation 

The article discusses early warning systems and their relation to scenario-oriented risk 

analysis. This is part of the second research question and presented in Section 3.3.6. 

Description of the Place of Publication 

The „Journal for Security and Industry‟ is a monthly publication for security and risk 

management professionals in industry. It addresses the latest developments in risk 

management, security and safety management, as well as technology developments in 

related fields. The goal is to keep readers in executive positions in security and risk 

management areas up to date with current developments. To be published in the journal, 

articles are invited by a call for papers and reviewed by the editor (Publish Industry, 2009). 

4.2.10 A Conceptual Framework for Collaboration Support (Ebert et al., 2008, Publ. 

21) 

Citation 

(Ebert et al., 2008, Publ. 21): Ebert, P., J. Oehmen, R. Alard & L. Zhao, 2008. A 

Conceptual Framework for Collaboration Support in Global Design-Manufacturing 

Relationships. In R. Smeds (ed.) Proceedings of the APMS 2008, International Conference on 

Innovations in Networks. Espoo, Finland, 161-170. 

Summary of Content 

Cost pressure and intensified competition are continuing to drive Swiss and European 

enterprises to move their sourcing activities to Asia. Collaborations between Swiss firms 

and Chinese suppliers demand increased coordination efforts, especially due to adjustment 

issues between product design, provided by the Swiss buyer, and production processes, 

overviewed by the production engineers of the Chinese supplier. In this paper, a 

conceptual framework for collaborative global sourcing activity, which allows for 

embedding the design-manufacturing interface, is developed. Further, we present a profile 

of requirements for an ideal IT-support of collaborative design-manufacturing interfaces in 

Swiss-Chinese buyer-supplier relationships. 
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Role in the Cumulative Dissertation 

The article addresses the collaboration support in global design-manufacturing 

relationships, which is part of the mitigation measures (fourth research question) and 

presented in Section 3.5.4. 

Description of the Place of Publication 

The International Conference on Advances in Production Management Systems 

(APMS) is the official conference of the IFIP Working Group 5.7 on Integrated 

Production Management. The 2008 conference addressed managing innovations in inter-

organizational networks. The final conference papers are included in a conference 

proceedings book published by Springer. Selected papers will be considered for 

development into journal papers for a special issue in Production Planning and Control 

(APMS, 2009). 
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6 Conclusions and Outlook 

6.1 Summary and Results 

In this thesis, four research questions were addressed: determine the role of SCRM in 

global sourcing; develop process improvements to SCRM; identify important supply chain 

risks regarding China; and develop mitigation measures for these risks. 

 

Figure 58: Research Questions, Expected Results and Achieved Results 

Figure 58 summarizes the achieved results in relation to the research question and the 

expected results discussed at the beginning, in Section 1.5. The relevance of supply chain 

risk management when sourcing in China was demonstrated based on the needs of the 

industry partners and its important role in the reference process for global sourcing and 

total cost of ownership analyses. Current supply chain risk management methods were 

improved by adding elements of systems thinking. The supply chain risk structure and 

supply chain risk dynamics model helped to model and understand complex risk situations. 

Their applicability to real-life supply chain risks and the advantages that they possess were 
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demonstrated. The potential supply chain risks that companies face in China were 

summarized in four interrelated risk scenarios. These are: „total cost too high‟, „insufficient 

delivery reliability‟, „insufficient quality‟ and „damage to reputation‟. The measures 

developed with the industry partners to mitigate selected supply chain risks were presented 

in the thesis: the „management of bargaining power in buyer-supplier relationships‟, „IT 

integration in supply market research and supplier evaluation‟, „collaboration support in 

global design-manufacturing relationships‟, „human resource management in China‟, 

„introduction of global VMI and CPFR systems‟, „proactive climate protection schemes‟ 

and the introduction of a „supplier code of conduct‟. 

6.2 Innovation and Contribution to the Literature 

The contribution to the literature regarding the first research question is the clear 

establishment of the importance of supply chain risk management in global sourcing. It 

showed that it is one of most important challenges perceived by the industry partners 

(Oehmen et al., 2007, Publ. 1, ranked B). 

Supply chain risk management was also integrated as a central element in an innovative 

total cost of ownership analysis to determine the supply chain risk costs, next to the direct 

costs, indirect costs and investments & employed capital (Bremen et al., 2007, Publ. 17, 

ranked B). Another innovation was its integration as a central element in a global sourcing 

reference process, where risk management had also been neglected so far (Alard and 

Oehmen, 2007, Publ. 12; Alard et al., 2007, Publ. 15; Alard et al., 2009, Publ. 16, all ranked 

B). 

Regarding process improvements to supply chain risk management, a new modelling 

approach was developed. Among other requirements, the main goals were to explicitly 

address and manage the complexity and network character of the risks in supply chains. 

This was achieved by integrating innovative approaches of system-oriented management 

into supply chain management. A new modelling method was developed that consists of 

two closely linked parts: first, the Supply Chain Risk Structure Model to model the causal 

factors and the effects of the risks, and second, the Supply Chain Risk Dynamics Model to 

model the dynamic development of supply chain risks. The thesis contributes to the 

existing literature by presenting an innovative, system-oriented, generic and compatible 

approach to describe the causes, effects and dynamic development of supply chain risks 

and showing its practical feasibility in a case study. The literature to date lacked both the 

explicit use of system thinking and the integration of causal and dynamic supply chain risk 

models (Oehmen et al., 2009, Publ. 2, ranked A). 

The third research question addressed the identification of supply chain risks when 

sourcing from China. Previously, the literature did not have a structured overview of these 

supply chain risks. This thesis adds an innovative overview of these risks. The developed 

risk modelling method was utilized to identify and describe the specific supply chain risks 

in the four interlinked risk scenarios of „total cost too high‟, „insufficient quality‟, 

„insufficient delivery reliability‟ and „damage to company reputation‟ (Oehmen et al., 2008, 

Publ. 4, ranked C). 
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The fourth research question dealt with the development of appropriate mitigation 

measures for the above risks. The following measures are especially innovative and 

contributed significantly to the literature in their specific areas. 

Regarding the management of bargaining power in buyer-supplier relationships, 

elements of existing assessment approaches were combined to form an integrated 

approach. Based on this, an innovative continuous assessment, management and 

monitoring process was developed. It is better suited than the existing processes to assess, 

visualize and manage the dynamic changes of bargaining power in the relationship 

(Oehmen et al., 2009, Publ. 6, ranked B; Oehmen et al., 2009, Publ. 7, ranked C). The 

validity of the approach can be further strengthened in the future by applying it to a greater 

sample of companies, which should also allow for the publication of the results in higher-

ranked journals. 

The collaboration support for global design-manufacturing relationships builds on 

several existing approaches. Global sourcing, project management and collaboration 

aspects are integrated together with industry requirements to form an innovative 

framework. This is then used to derive concrete requirements for a software development 

project (Ebert et al., 2008, Publ. 21, ranked B). 

In the area of the supplier code of conduct, two research gaps were addressed: the first 

regarding the state of the art of supplier codes of conduct in the electronics industry, the 

second gap regarding the customization of a company-specific SCoC based on the state of 

the art. Both questions could be addressed by the research presented in this thesis. The 

current state of the art was analysed and discussed in detail, and an innovative 

customization process introduced and validated in industry (Oehmen et al., submitted, 

Publ. 11, ranked A). 

6.3 Practical Relevance and Impact 

The research method employed in this thesis was geared towards a maximum degree of 

industry involvement to ensure a high level of practical relevance in the results. This is 

demonstrated by the successful case studies presented in the publications, the large number 

of C and especially D publications specifically addressed at an audience of professionals 

and practitioners in industry, the development of a training module for professionals and 

the development of two software tools that were supported by this research. 

The application of the proposed supply chain risk models brings with it some concrete 

advantages that were verified by the case studies presented in (Oehmen et al., 2009, Publ. 2, 

ranked A): by supporting a system-oriented and structured SCRM approach, the model 

shows the interrelated dependencies of supply chain risks and creates transparency in 

complex risk situations. Together with the graphical nature of the method, this not only 

helps to properly document the risk management process, but also leads to better 

comprehensible and reproducible results. This is further supported by ensuring a high 

degree of completeness in the risk identification and qualitative assessment. This in turn 

aids the decision making on the management level (for example regarding mitigation 

measures), as the decision process is based on well-documented and comprehensive results 
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of the risk management process. It also eases the management of the risk management 

process itself by making it possible to communicate the management requirements and 

expectations on the basis on the model (for example regarding the primary focus of the risk 

identification). On a broader level, well-documented SCRM results support organisational 

learning. The results are easily accessible through their graphical representation and can be 

continuously updated. Moreover, generic risk scenarios can be derived from the Supply 

Chain Risk Dynamics Model, which can be utilised for other management-related tasks, 

such as the assessment of strategic sourcing options. 

The practical implications of using a system-oriented supply chain risk management 

model have also been communicated to the practitioners‟ community, together with 

professionals from industry (Lessing et al., 2006, Publ. 19; Mayr et al., 2009, Publ. 20, both 

ranked D). This also applies to the role of supply chain risk management in the process of 

global sourcing (Hurschler and Oehmen, 2007, Publ. 14; Alard et al., 2008, Publ. 13, both 

ranked D). 

In addition to the methodological improvements, the supply chain risks that were 

identified all stem from the concrete experiences of the industry partners. The scenarios 

can, therefore serve as a basis for creating checklists in company-internal risk identification 

and assessment workshops. These were disseminated in publications specifically addressed 

at practitioners and professionals in industry (Oehmen et al., 2008, Publ. 5; Oehmen et al., 

2008, Publ. 3, both ranked D). 

As the mitigation measures were developed together with the industry partners and 

triggered by their needs, and based on the positive feedback that was received and the 

implementation examples, their practical relevance is also high. The management of 

bargaining power (already discussed in the innovation section above) was developed and 

validated with several industry partners. The results were also published in an application-

oriented journal (Oehmen et al., 2009, Publ. 7, ranked C). The integration of IT sourcing 

platforms into the strategic sourcing process (second mitigation measure) contains very 

practical advice on the advantages and disadvantages of over 30 sourcing platforms. These 

were also developed and validated with an industry partner and published in a journal for 

professionals (Oehmen et al., 2007, Publ. 8, ranked D), as is true for the development, 

validation and publication of the results regarding a CPFR implementation, the fifth 

mitigation measure (Oehmen et al., 2007, Publ. 9, ranked C), and proactive climate 

protection measures, the sixth mitigation measure (Oehmen et al., 2008, Publ. 10, ranked 

D). 

In addition to the dissemination by journal articles, a seminar for supply chain risk 

management was developed that addresses professionals from the field of SCM and 

procurement (BWI, 2009b). Parts of the results were also integrated into the seminar 

„Procurement from China‟ (BWI, 2009a). Both seminars are offered by the BWI 

Management Training. 

Finaly, two software tools benefitted from the research of this thesis: the C2 

collaboration tool currently being developed at the Zhejiang Advanced Manufacturing 

Institute in Hangzhou, China, aims at easing international design-manufacturing 
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cooperation between worldwide customers and Chinese suppliers (ZAMI, 2009). It 

benefitted directly from the research into the requirements for global collaboration that 

were used as additional requirements in the development. The software tool „Enrisma‟ 

developed by Lessing IRM (LIRM, 2009) is a solution for integrated enterprise risk 

management. It benefitted from the development of the system-oriented risk management 

and uses models similar to the risk structure and risk dynamics models to model complex 

and interrelated risk scenarios. 

6.4 Application in Industry: Using the Results of this Thesis 

This section will briefly outline how the results obtained in this thesis can be utilized by 

companies that wish to enhance their supply chain risk management process. As shown in 

Figure 59, this question has to be answered on the strategic, tactical and operational level 

(adapted from Rüegg-Stürm, 2005): 

 

Figure 59: Implementing Supply Chain Risk Management on the Strategic, Process 
and Operational Level 

On a strategic level, the company‟s leadership (i.e. the supervisory or management 

board) has to decide how serious it wants to take risk management as a whole, and supply 

chain risk management as an element thereof. This process can be triggered in various 

ways: In the ideal case, a proactive management realizes the importance of risk 

management and its potential to generate significant value for the company. Other triggers 

might include regulatory requirements, such as the Basel II capital accord, national laws as 

the Sarbanes-Oxley Act or a voluntary commitment to a corporate governance initiative 

(USC, 2002; BCBS, 2006; Seibert, 2007). Another reason might be a concrete risk that 

actually happened in the own supply chain, or a problem in the supply chain of a 

competitor or other companies, such as loss of a supplier through a fire or bankruptcy, or 

quality problems that led to high penalty payments. This thesis helps in assessing the 

significance of supply chain risks by offering a catalogue of potential risks: an overview can 

be found in Section 3.4.1, Table 13, a more detailed discussion of the main risk scenarios 

„total cost too high‟, „insufficient delivery reliability‟, „insufficient quality‟ and „damage to 

Strategic level:
How important is risk 

management in my company?

Process level:
How should SCRM be integrated 

into our sourcing processes?

Operational level:
What methods can we use? 

What are typical risks?



296 6. Conclusions and Outlook 
 

reputation‟ in the following sections. This collection can be perused to identify and roughly 

assess – in a first step – the significance of supply chain risks for the own company and 

thus support a decision to dedicate more resources to the subject. 

Once a decision has been made to pursue SCRM further, the question of its integration 

into the other risk management activities (e.g. as part of an enterprise risk management 

system) and into the sourcing process itself arises. In this thesis, a first orientation 

regarding these questions can be found in Section 3.2, especially Section 3.2.2: This section 

introduces a reference model for global sourcing and illustrates how supply chain risk 

management can be integrated into it as a cross-sectional process. Also, the role of supply 

chain risk management in total cost of ownership calculations is addressed, which might 

also be an important tool to explain and justify the introduction of SCRM. In section 3.3.6, 

information can be found on the role and integration of SCRM into an enterprise risk 

management framework. 

After the general decision for risk management and the integration of the supply chain 

risk management process into its neighbouring processes, the third and last question is how 

to conduct the risk management process itself and what tools to use. How this thesis can 

help in the SCRM process itself can best explained along the SCRM reference process (see 

Figure 60). 

 

Figure 60: SCRM Reference Process (adapted from Ziegenbein, 2007) 

In the risk identification phase, the supply chain risk structure model (see Section 3.3.2) 

can be used for an effective delimitation of the analysis regarding the risk causes, risk 

effects and supply chains that are to be analysed. Section 3.4.1 gives examples of what 

these causes and effects might be. For the identification of the risks, the risk matrix 

consisting of the two dimensions of risk causes and risk effects can be used. An example 

for a risk matrix with a collection of China-specific supply chain risks is presented in 

Section 3.4.1 (Table 13). This collection can be used as a checklist to verify the 
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completeness of own risk identification results, or may also serve as an input for a rough 

estimation of the own risk exposure. 

During risk assessment, the supply chain risk dynamics model (see Section 3.3.3) helps 

to build integrated risk scenarios from the single risks identified in the previous chapter. 

This thesis contains four large main risk scenarios with detailed descriptions of the single 

risks in Sections 3.4.2 - 3.4.5. These can be used as „schematics‟ to build company-specific 

risk scenarios, and also to check the completeness of the own scenarios. For the evaluation 

of the probability of occurrence and the business impact, this thesis contains example 

rating scales in Section 3.3.5 (Table 11 and Table 12), that can be used as they are or 

customized for company-specific needs. 

The last step of risk mitigation is supported by the mitigation measures presented in this 

thesis in Sections 3.5.2 - 3.5.8. These can be consulted for a first idea about possible 

mitigation measures, or also be used as the basis to plan own, similar measures. The 

detailed description of the mitigation measures should also allow for a quick first 

assessment of the implementation costs in the own company. 

6.5 Outlook 

The research that was conducted in this thesis can be taken further in several directions: 

first of all, regarding the risk management methods, there are two primary directions for 

future research: the model can be used as a basis to develop early warning systems for 

supply chain risks. The existing approaches in the literature all lack a sound modelling 

basis. This could be developed based on the modelling approaches presented in this thesis. 

The second possible research direction poses a more fundamental question: currently, risks 

are judged by their (negative) impact and probability of occurrence. But to make a sound 

business decision, the risk-return balance must be known in order to build a portfolio of 

high risk – high return and low risk – low return business activities, similar to a portfolio 

manager in investment. This question so far has not been explored in supply chain risk 

management and would probably lead to interesting and new research questions.  

The matter of concrete supply chain risks in China and their mitigation opens a vast 

field for research opportunities. The main question from the experience of past research is 

how to quantify the risks in a way that is easy, fast and „cheap‟ enough to be of practical 

relevance in industrial application. The second question addresses the risks arising from 

external factors, e.g. the possibility of social unrest in China: as these are independent from 

single companies, more effort and research could be invested into their quantification and 

the development of simulation and forecasting models. 

Meanwhile, the economic developments in the time span that this thesis covers have 

proven again that the world and its business challenges keep changing rapidly. It seems that 

the only certain element about risk management is that there will always be enough risks to 

manage. Fundamentally, the main research question remains open: What is the right 

decision under uncertainty? 
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