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1 Introduction

For about three decades, the increasingly fompetitive|environment of efficient cost man-
agement and quicker customer responsiveness has forced firms to develop new strategies
and technologies to reach and sustain competitive advantages (Chan, Chan, & Qi, 20006).
This constantly changing competition creates enormous challenges for the individual firms
themselves and for the supply chains they are part of (Lee, 2002). A major challenge in
supply chain management is the coordination of the different activities taking place be-
tween all the involved participants. Understanding the interdependencies and the complexi-
ty of these activities in a supply chain is elementary to actually managing it (Holmberg,
2000). Considering the philosophy “What you cannot measure, you cannot manage”, mea-
suring the supply chain performance becomes tremendously important for companies and
their supply chains in order stay competitive. What is challenging is that only a small num-
ber of performance measurement systems which can help to understand and improve a
supply chain’s overall performance exist (Chan et al., 2006). It can rather be found that the
supply chain performance measurement theory is often not considering the evaluation of
the whole supply chain (Holmberg, 2000; Lambert & Pohlen, 2001; van Hoek, 1998). Gen-
erally it is believed that a well organized system of supply chain metrics can help to im-
prove processes across multiple companies, target promising markets and gain competitive
advantages through better service and lower costs. Many companies which refer to their
metrics as “Supply chain metrics” use primarily internal logistic measures such as lead time
or complete fulfilled orders. Often these measures focus on financial values, instead of pre-
senting information of how key business processes perform or how well customer re-
quirements are met within the supply chain (Lambert & Pohlen, 2001). In order to develop
effective and efficient supply chain performance measurement systems there is a high in-
terest in the problems and challenges which might occur when trying to measure the per-
formance of the whole supply chain.

1.1 Purpose

The purpose of this master thesis is therefore to analyze supply chain performance mea-
surement systems and to identify problems and challenges in measuring the performance of
a supply chain. To achieve this, the following sub-purposes need to be fulfilled:

* Review of existing theoretical supply chain performance measurement approaches,
systems and tools.

* Identification of problems and challenges in supply chain performance measure-
ment theory.

* Evaluation of problems and challenges from a practical point of view in the opera-
tions of a supply chain.

*  Development of a list of common challenges when measuring the performance in
the operations of a supply chain.

By fulfilling these sub-purposes this master thesis will provide a guidance of what problems
and challenges might arise when developing a supply chain performance measurement sys-
tem for the whole supply chain.
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1.2 Disposition

To fulfill the purpose seven chapters (see figure 1.1.) will be carried out in this master the-
sis. Chapters one and seven build the frame of this thesis, with the introduction and con-
clusion. The researched problem is stated here, and a summary of the thesis is provided in
the end.

1. Introduction

2. Supply chain
performance measurement

3. Problems and Challenges of supply
chain performance measurement

5. Results of the
empirical study

6. Analysis of supply chain
performance measurement
challenges

7. Conclusion

Figure 1.1: Disposition of the master thesis

The second chapter will offer the reader a theoretical background of supply chain perfor-
mance measurement; a definition, systems, and different measures are presented. Built on
this information, chapter three gives an idea of what problems and challenges in supply
chain performance measurement have been found in previous research. The chapter will
end with a list of most important problems and challenges in supply chain performance
measurement theory. The fourth chapter introduces the research method that was chosen
and therefore describes details of the questionnaire used and the trustworthiness of the
empirical study. In the first section of chapter five the results of the empirical study are de-
scribed, details revealed and it is shown how supply chain performance measurement is
conducted in practice. The second section summarizes problems and challenges and
presents the most important ones. In chapter six, problems and challenges of supply chain
performance measurement are analyzed by accounting the theoretical and practical findings
of this work. The thesis ends with a conclusion and a recommendation for further research.



2 Supply chain performance measurement

This chapter focuses on the theoretical background of supply chain performance measurement and fulfills the

first sub-purpose of the thesis. Therefore supply chain performance measurement will be defined and re-
strained to other concepts such as supply chain controlling and monitoring. Furthermore, the differences of
internal and external supply chain performance measurement will be described, followed by an explanation
of performance measurement systems and metrics.

2.1 Definition and scope

The main objective of performance measurement is to provide valuable information which
allows firms to improve the fulfillment of customers’ requirements and to meet firm’s stra-
tegic goals (Chan, 2003). Therefore there is a need to measure how effectively the custom-
ers’ requirements are met and how efficient the utilization of resources to reach a certain
level of customer satisfaction has been (Neely, Gregory, & Platts, 2005). To support such
measurement, Hellingrath (2008) suggests supply chain performance measurement which
he understands as a system of measures to evaluate the effectiveness and efficiency of or-
ganizational structures, processes and resources not only for one firm but also for the en-
tire supply chain. To properly run a supply chain performance measurement system, the
participants of a supply chain should jointly decide on one commonly used system. Such an
effective performance measurement system can provide the basis for understanding the
whole system, influence the behavior and supply information about the performance of the
supply chain to participants and stakeholders (Simatupang & Sridharan, 2002). A perfor-
mance system can therefore help to link all the actions taken by the participants of the
supply chain to the overall performance of the whole supply chain. The usage of perfor-
mance measurement systems also supports the objectives of transparency and a mutual un-
derstanding of the whole supply chain (Simatupang & Sridharan, 2002).

2.1.1 Differences to supply chain controlling

One of the main tasks of supply chain controlling is to implement a common knowledge
and understanding of the processes in the whole supply chain (Otto & Stélzle, 2003). The
phrase 'supply chain controlling' indicates the construction and steering of the interactions
within the whole supply chain by using adequate controlling concepts (Hellingrath, 2008).
The objectives of supply chain controlling can be divided into direct and indirect objec-
tives. The direct objectives focus on the performance measurement of processes and re-
sources, while the indirect objectives concentrate on more strategic objectives, such as
competitiveness or gaining market shares (Westhaus, 2007).

Considering this brief description it is seen that supply chain controlling includes the stra-
tegic objectives of companies, while supply chain performance measurement focuses on ef-
fective and efficient operations only. Therefore supply chain performance measurement
could be seen as an element to support the supply chain controlling objectives. Supply
chain controlling defines the strategic objectives of the supply chain performance mea-
surement systems. In this master thesis supply chain performance measurement will be
seen as an element of supply chain controlling. The concept of supply chain controlling
covers all aspects of trying to control, measure or evaluate the performance in a complete
supply chain on the strategic, tactical or operational levels (Seuring, 2000).



2.1.2 Differences to supply chain monitoring

Theory states that the performance of supply chains should be monitored providing cost-
measures and non-cost related measures (Gunasekaran, Patel, & Tirtiroglu, 2001). The cen-
tral concept to monitor the supply chain and achieve higher visibility is called supply chain
monitoring (Hultman, Borgstrom, & Hertz, 2006). Hultman et al. (2006) define supply
chain monitoring as the effort of actors in a supply chain to manage and control visibility
of information regarding flows of products and services in different levels and directions in
a supply chain. The central key of a supply chain monitoring system is the exchange of in-
formation in form of standardized data between all the participants of the chain (Hultman
et al., 20006).

Therefore supply chain monitoring focuses on sharing information and data among the en-
tire supply chain, while supply chain performance measurement is directly connected with
specific goals, such as achieving effectiveness and efficiency.

In general it can be seen that the three approaches of supply chain controlling, supply chain
performance measurement and supply chain monitoring build up on each other.

SCM Level SCM measurement approaches

Supply Chain Controlling
Strategic

Supply Chain Performance
Measurement

Tactical T

Supply Chain
Monitoring

Operational <4mmmm——))

Figure 2.1: SCM level and the different measurement approaches (Own Source)

Figure 2.1 shows how these approaches can be related to the different strategic, tactical and
operational levels in supply chain management. On the strategic level, supply chain control-
ling focuses on the entire supply chain and the controlling of the objectives of the whole
supply chain. The tactical level is covered by supply chain performance measurement mea-
suring the effectiveness and efficiency of resources and processes based on the strategic
objectives of the supply chain. And last, on a more operational level, the supply chain mon-
itoring concept is based on the exchange of information and data. In sum, supply chain
controlling is the main phrase for measuring the performance of a supply chain, including
or using the other two approaches. Therefore supply chain performance measurement,
which will further be researched in this thesis, is a substantial element in controlling and
managing a supply chain.



2.2 Internal and external supply chain performance measure-
ment

Lambert and Pohlen (2001) state that in most cases articles about supply chain metrics
mainly consider internal logistics performance measures. In order to understand the prob-
lems and challenges of performance measurement in supply chains it is therefore significant
to separate internal and external performance measurement. The internal performance
measurement mainly focuses on the value chain or logistics supply chain within a single
company with its operational functions sourcing, inbound storage/transportation, opera-
tions, outbound storage/transportation and consumer distribution (Coyle, Bardi, &
Langley, 2003), while the external performance measurement has an emphasis on measur-
ing the performance of the efficient and effective flows of material/products, setvices, in-
formation and financials from the supplier’s supplier through various organiza-
tions/companies out to the customet’s customer (Coyle et al., 2003). The different charac-
teristics of these two fields of supply chain performance measurement will be further de-
scribed in the following two sub-chapters.

2.2.1 Internal supply chain performance measurement

Internal supply chain performance measurement primarily focuses on such measures as
lead time, fill rate or on-time performance (Lambert & Pohlen, 2001). These measures are
generated within a company and do not evaluate the whole supply chain. Taking only one
company into account can lead to situations where seemingly good measures lead to inap-
propriate outcomes for the entire supply chain. For example, if a company implements a
metric of complete orders shipped and thereby checks order fulfillment or customer ser-
vice, it might happen that the company still finds delayed orders, since some components
of the final product produced from other companies are not available in time. This causes
unacceptable lead or replenishment times, even though completely shipped orders of one
company might be 100% (Coyle et al., 2003).

The central roles of these internal supply chain performance measurement systems are hig-
hlighted by Chan et al. (2006) as measuring the performance of business processes, measur-
ing the effects of the companies’ strategies and plans, diagnosing of problems, supporting
decision-making, motivating improvements and supporting communication within a com-
pany. Furthermore, Chan et al. (2000) criticized such traditional roles of performance mea-
surement as short-term and finance oriented, lacking strategic relevance, strong internal fo-
cus, avoiding overall improvements, inconsistent measures and the quantification of per-
formance in numbers.

Bearing these roles of internal performance measurement and the connected criticism in
mind, it becomes obvious that these internal performance measurement systems can not be
adapted to external performance measurement systems, measuring the entire supply chain.
Therefore in modern environment it has become necessary to develop external supply
chain performance measurement systems which extend the limited scope of single compa-
nies and their individual functions (Coyle et al., 2003).

2.2.2 External supply chain performance measurement

Even though it might seem simple to extend old or design new performance measurement
systems which measure the performance of an entire supply chain, this task has created



many problems for researchers and practitioners. Performance measurement systems are
seldom connected with overall supply chain strategies, lack balanced approaches to inte-
grate financial and non-financial measures, lack system thinking and often encourages local
optimization (Gunasekaran et al., 2001). Due to increasing requirements of supply chain
management it is necessary to explore suitable performance measures and how accurate
performance measurement systems can meet the need of support in decision-making and
continuous improvement in supply chains (Chan et al., 20006).

Taking these challenges and the fact that more and more firms recognize the potential of
supply chain management into account, it becomes obvious that there is much request for
supply chain performance measurement systems for the supply chain as a whole. The exist-
ing performance measurement systems in supply chain environment often fail to fulfill the
needs due to the different vertical and horizontal influences in supply chains (Chan et al,,
2000).

2.3 Supply chain performance measurement systems

Neely, Gregory & Platts (2005) define a performance measurement system as the set of
metrics used to quantify the efficiency and effectiveness of actions. Supply chain perfor-
mance measurement systems put more emphasis on the two distinct elements of customers
and competitors than internal measurement systems do. Truly balanced performance mea-
surement systems provide managers with information about both of these elements (Neely
et al., 2005). According to Neely (2005), performance measurement systems consist of
three levels:

1. the individual performance measures;

2. the set of individual performance measures — the performance measurement system
as an entity; and

3. the relationship between the performance measurement system and the environ-
ment within which it operates.

Since the emphasis of this thesis is to identify the problems and challenges when applying
such a performance measurement system (step 2) to the environment of a whole supply
chain (step 3), two performance measurement system examples measuring the performance
of the whole supply chain will be described. The systems or models were chosen according
to their ability to evaluate a whole supply chain and their popularity in theory and practice.

2.3.1 SCOR-model

The supply chain operation reference model (SCOR) is a tool which offers the opportunity
to describe a complete supply chain (Becker, 2005). This model, a reference model, has
been developed by the Supply Chain Council (SCC), a non-profit organization, to imple-
ment a standard when modeling complete internal and external supply chains (Weber,
2002). Today the Supply Chain Council includes more than 1000 participants involved in
the constant improvement of the model (Bolstorff, Rosenbaum, & Poluha, 2007). Every
new version includes new organizational processes, figures for performance measurement
or best practice examples. The main objective of the model is to describe, analyze and eva-
luate supply chains (Poluha, 2007). The idea behind the model is that every company or
supply chain can be described with some basic processes. The SCOR-model offers a de-



tailed description, analysis and evaluation of a supply chain for the physical, information
and financial flows. A main emphasis of the model lays on the information flow.

Framework

As already mentioned, the SCOR-model (figure 2.2) can be used to consider the entire
supply chain from the supplier’s supplier to the customer’s customer. Thereby it is neces-
sary to describe all involved participants of the supply chain with standardized criteria. The
criteria are process types, SCOR-processes and the different hierarchy levels.

Plan

U

Deliver |
Suppliers’ | Supplier Customer | Customer's
sum]"er Internal or External Internal or External Customer

Figure 2.2: Scope of the SCOR-model (SupplyChainCouncil, 2009)

The criteria process types is separated in planning, executing and enabling processes and is
used to ensure the overall connection towards the SCOR-processes (Bolstorff et al., 2007).
The reason is that this way a more transparent documentation of the physical, information
and financial flows becomes possible. For further documentation the model also separates
the following company functions or SCOR-processes (Bolstorff et al., 2007):

Plan: The SCOR-process includes all planning issues from strategy to operational
manufacturing planning

Source: All purchasing activities are summarized here.

Make: This process focuses on the production, while also including quality
check-ups or the ordering of materials, for example with a Kanban-system.

Deliver: This SCOR-process is very comprehensive and complex since it combines
many different functions such as sales, finance and distribution.

Return: The process return considers all retour products which are defect or have
been broken. The element is seen twice for each company, since return can
be from customers or can be for suppliers, if they do not deliver the re-
quired standard.

With this classification of process types and SCOR-processes it is possible to easily stan-
dardize the documentation of completely different companies. The objective is to allow
companies to communicate and cooperate easily, however the separation of processes is
not enough. To achieve its objectives the SCOR-model includes hierarchy levels which en-
able the user to analyze specific processes or the complete supply chain (See figure 2.3).
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Figure 2.3: The hierarchy of the SCOR-model (SupplyChainCouncil, 2009)

The figure 2.3 illustrates how these hierarchy levels of the SCOR-model are structured and
organized. After the framework of the model has been described, it needs to be shown
how this model can help to measure the performance and how a performance measure-
ment system is included to analyze and improve a supply chain.

The SCOR-model is also called Process Reference model', since it combines such well
known concepts as business process reengineering, benchmarking and best-practice ap-
proaches (Bolstorff et al., 2007). The business process reengineering aims to document ac-
tual processes and set new ambitious objectives for the processes. The benchmarking con-
cept actually includes the significant performance measurement system of the model. All
the processes receive figures which enable the comparison with other companies (Poluha,
2007). The SCOR-performance measurement system thereby covers the first three hie-
rarchy levels. The first level contains figures for the entire supply chain focused on custom-
ers or internal values. The customer focused figures are evaluating reliability, responsive-
ness and agility, while the internal figures concern costs and assets (SupplyChainCouncil,
2009). Examples for used figures are perfect order fulfillment, order fulfillment times or
upside supply chain flexibility. The figures on the following level two and level three
present the broken down figures of the first level. This way a performance measurement
system of interdependent figures is created to measure the effects between the different le-
vels. In some cases there are measures used next to the system of diagnostic measures to



avoid unforeseen results or errors (SupplyChainCouncil, 2009). A great advantage of the
SCOR-model is that these figures can be benchmarked with the data of more then 1000
different companies. It also allows using a best-practice approach which offers the compa-
nies the opportunity to compare procedures and processes with successful companies and
learn from them.

The SCOR-model helps to document, analyze and evaluate the entire supply chain. Espe-
cially the performance measurement system as an important element allows measuring the
performance of the supply chain in a standardized way and helps to solve problems of
communication or complexity.

2.3.2 Modified balanced scorecard (Brewer and Speh)

Brewer and Speh (2000) state that the companies which will be competitive in the future
are distinguished by the ability to effectively coordinate their processes, focus on delivering
customer value, eliminate unnecessary costs of key functional areas and create a perfor-
mance measurement system that provides data on whether the supply chain is meeting the
expectations or not. The actual danger is that companies talk about the importance of
supply chain concepts but continue to evaluate their performance with performance mea-
surement systems that are either only slightly affecting or completely unaffecting supply
chain improvements. However, if a company takes action by linking their performance
measurement system to their supply chain practices, they will be in a better position to
achieve their supply chain initiatives (Brewer & Speh, 2000). In order to achieve such com-
petitive advantages for a company, Brewer and Speh (2000) developed a 'modified balanced
scorecard' which aims for being competitive in the future.

Framework

The key of the model is the linkage between supply chain management and the balanced
scorecard (see figure 2.4). Brewer and Speh (2000) found four essential supply chain man-
agement areas:

Supply chain management goals:

The essence of supply chain management goals is that waste reduction and enhanced
supply chain performance come only when there is high integration, sharing and coopera-
tion between internal and external supply chain processes. Therefore companies must fos-
ter a high coordination and integration of internal functions and the external participants of
a supply chain. These goals of supply chain management include waste reduction, time
compression, flexible response and unit cost reduction.

Waste reduction is achieved, for example, through minimizing duplication, harmonizing
operations and systems, and enhancing quality. Time compression is focusing on reducing
order-to-cycle time through accomplishing production and logistics in shorter times to save
costs. The next objective, flexible response, stresses the point of flexible actions towards
order handling or demand variation. The final objective, unit cost reduction, aims at reduc-
ing the costs per unit for the customer, for example, by reducing the logistics costs of a
product (Brewer & Speh, 2000).

Customer benefits:

If the supply chain achieves its goals which have been discussed previously, it will eventual-



ly create benefits for the customer. Generally these achievements should be passed on to
the customer, but it needs to be known to which extent the customer realizes these benefits
and what factors force that realization. Thus it is an objective to know the different de-
mands and desires of customers all along the supply chain and effectively manage them
(Brewer & Speh, 2000).

SCM Balanced d
SCM Goals
« Waste reduction » Business Process
+ Time compression Perspeclive
+ Flexible response

+ Unit cost reduction

Customer Benefits
+ Improved product/service quality Customer
+ Improved timeliness - Perspective
» Improved flexibality
+ Improved value

Financial Benefits
« Higher profit margins i )
+ Improved cash flows g Financial Perspective
+ Revenue growth
« Higher return on assets

SCM Improvement

» Product/process innovation Innovation and

+ Partnership management -

« Information flows Learning Perspective

» Threats/substitutes

Figure 2.4: Linking supply chain management to balanced scorecard (Brewer & Speh, 2000)

Financial benefits:

If supply chain management goals are achieved and the benefits flow down to the custom-
er, financial success should be experienced. The best-known financial benefits are lower
costs, leading to higher profit margins, enhanced cash-flow, revenue growth and higher rate
of return on assets. Therefore the financial benefits are closely dependent on the previous
two areas (Brewer & Speh, 2000).

Supply chain management improvements:

This area adds a dynamic element to the framework by accounting the fact that companies
need to continuously learn and innovate for their future. Companies thereby need to conti-
nuously improve their processes by redesigning processes and products, by sharing know-
ledge between the supply chain partners, by continuously improving the information flows,
and by exploring new threats or substitutes affecting the value delivered to the customer
(Brewer & Speh, 2000).

Taking these areas of supply chain management into account, the areas were then adapted
to the balanced scorecard approach (see figure 2.5) with the following perspectives of mea-
surement:
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Business Processes:

There are many examples for business performance measures. The measures for this mod-
ified approach vary depending on the company. Alternatives could be supply chain cost of
ownership measuring purchasing costs, inventory costs, poor quality or delivery failure.
Other suggested measures are supply chain efficiency, number of choices, average response
time or percentage of supply chain target costs achieved. It is important to recognize that
all these measures intend to measure the performance of the whole supply chain (Brewer &

Speh, 2000).

Customer Perspective
Goals Measures
1. Customer view of | 1. Number of customer
producyservice contact points
2. Quatomer view of | 2. Relative customer onder
timeliness TEApONR tine
3. Customer view of | 3. Customer perception of
flexibility flexible response
4. Customer value 4. Customer valuc ratio
Internal Business Perspective Innovation and
Goals Measures Learning Perspective
1. Waste 1. Supply chain cost of Goals Measures
redaction ownership . . .
2Time 2. Supply chain cycle efficiency > |} Produciprocess ;: Product E::;:;"“ paint
campresston . LP itment ratia
3. Flexible 3. Number Olfchotwqflvmge manag " 3. Number of s} data
response Tesponse lime Informati
4, Unit cost 4. % t?fslpply chain target costs iTI ‘:: flowes 4 wpﬁ oul:::a‘::ls res of
Teduction achicved substitulcs competing technologics
Financial Perspective
Goals Measures
1. Profit margine | 1. Profit margin by supply chain
partmer
2, Cash flow 2. Cash-to-cash cycle
1. Revenue 3. Customer growth &
growth profitability
4, Return on 4, Rerumn on supply chain assets
assels

Figure 2.5: A supply chain balanced scorecard framework (Brewer & Speh, 2000)
Customers:

Under the same setting as previously described, measures for customers might be number
of contact points, relative customer order response time, customer perception of flexible
response and customer value ratio. The intent of these measures is to measure and monitor
improvement of customer service of a supply chain over a certain time period (Brewer &

Speh, 2000).
Financial:

The financial measure could, for example, be profit margin by supply chain partner, cash-
to-cash cycle, customer growth and profitability and return on supply chain assets (Brewer
& Speh, 2000).

Innovation and Learning:

These measures focus on the inter-organizational innovation and learning. The measures
could be product finalization, product category commitment ratio, number of shared data
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sets per total data sets or performance trajectories of competing technologies (Brewer &

Speh, 2000).

Considering these perspectives Brewer and Speh created their modified balanced scorecard
model (see figure 2.5). As the system is implemented, dialogues evolve among the partici-
pants of the supply chains to further develop new measures when using this supply chain
performance measurement system. Applying this model can thereby achieve measurement
of the objectives of supply chain management from a holistic point of view, while gaining
competitive advantage through a better control and the possibility of constant improve-
ments (Brewer & Speh, 2000).

2.3.3 Advantages and disadvantages of the models

After describing the framework and functionalities of the SCOR-model and modified ba-
lanced scorecard, it becomes necessary to evaluate their advantages and disadvantages. The
following table 2.1 shows advantages and disadvantages of using these performance mea-
surement systems. Considering these two approaches it becomes clear that it is very chal-
lenging to develop a supply chain performance measurement system which can include all
the multiple influences of a supply chain. The presented models show one model being
more standardized in its structure (SCOR-model) and another more flexible (modified ba-
lanced scorecard).

Table 2.1: Advantages and disadvantages of the SCOR-model and modified balanced scorecard (Own Source)

Advantages | Disadvantages
SCOR-model
* Knowledge improvement of the em- | ® High abstraction
ployees * Not all processes are included
* Standardized documentation and me- | ¢ QOverall performance measurement still
trics difficult
* Benchmarking and best practice with | ¢ Individual measures after the third hie-
other companies rarchy level
* Better communication between supply | e No flexibility when changing measures
chain participants * High workload to apply the model to
* Defined measures that build up on each practice
other e Constant actualization of the model
* Processes to be measured are defined provides uncertainty

Supply chain balanced scorecard

* Wide range of metrics * No coordination along the supply chain
* Flexible adaptation of metrics * No optimization of interfaces

* A successful model creates the basis * Causes and effects are not visible

* Standardization along supply chain * Lack of synchronization of manage-
* Management strengthened through bet- ment processes and metrics

ter control

* Procedure for the generation of metrics

These two different approaches offer a good overview of supply chain performance mea-
surement systems and what kind of advantages and disadvantages are connected with usage
of such models.
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2.4  Metrics of external supply chain performance me  asurement

The basis of every supply chain performance measurement system are the metrics. Unfor-
tunately, most traditional measures of individual performance are irrelevant to the maximi-
zation of supply chain profits (Simatupang & Sridharan, 2002). Using traditional metrics is
often problematic since they lack strategic focus and are not integrated (Neely et al., 2005).
It is often found that there is an inability to connect measurement activities and the overall
supply chain strategy in many supply chains (Holmberg, 2000). This problem forces the
development of isolated metrics, resulting in outputs linked to the local companies rather
than the overall supply chain. Gunasekaran et al. (2001) state that many companies use a
large number of performance metrics without realizing that a smaller number would be
better for fulfilling their requirements. The problem of supply chain performance mea-
surement seems to be that many companies add new metrics to their measurement systems
without reviewing whether the metrics that have been used are still suitable for the overall
supply chain strategy (Holmberg, 2000).

Many authors agree that there is much need to develop new metrics for supply chain man-
agement to meet the new objectives of supply chains (Holmberg, 2000; Lambert & Pohlen,
2001; Neely et al., 2005; Simatupang & Sridharan, 2002). Therefore in this chapter supply
chain metrics concerning traditional fields, such as costs, time, quality and flexibility, will be
illustrated. These characteristics were chosen because they include very important points of
interest in supply chain management. There are other alternatives, such as financial and
non-financial metrics, but the chosen characteristics are believed to give the most appropri-
ate overview of supply chain metrics.

In the following, examples for possible supply chain measures are provided (Coyle et al.,
2003; Neely et al., 2005):

Costs: Finished goods inventory turns, days sales outstanding, cost to serve, cash-
to-cash-cycle time, total delivered cost, cost of goods, transportation costs,
inventory carrying costs, material handling costs, administrative costs, cost
of excess capacity or cost of capacity shortfall.

Time: On-time delivery/receipt, order cycle time, order cycle time vatiability, re-
sponse time or forecasting, planning cycle time.

Quality: Opverall customer satisfaction, processing accuracy, perfect order fulfillment,
on-time delivery, complete order, accurate product selection, damage-free,
accurate invoice, forecast accuracy or planning accuracy.

Flexibility: =~ New products, modified products, deliverability, volumes or resource mix.

These examples of measures could be continuously added and extended, but for the actual
use in supply chain performance measurement systems the interrelatedness of the metrics
needs to be considered as well (Lambert & Pohlen, 2001). It is important that the compa-
nies understand that their own performance is only under their own control to a certain ex-
tent due to the strong interdependencies with the environment that most companies are
part of (van Hoek, 1998). Therefore supply chain performance measurement systems need
to combine integrated and non-integrated measures so that companies are in the position
to evaluate the overall performance of the supply chain, as well as to improve the internal
processes which have a great impact on the competitiveness (van Hoek, 1998). Such a per-
formance measurement system will help to further increase the visibility and the under-
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standing of the supply chain processes and interdependencies (Lambert & Pohlen, 2001;
Simatupang & Sridharan, 2002). A greater visibility does not only help companies to de-
termine the priorities of improvement concerning their customer expectations, but also
enables an effective integration and optimization of inter-company processes, further in-
creasing the supply chain performance (Lambert & Pohlen, 2001). A challenge is, since the
focus lays on overall supply chain optimization, that some companies’ internal efficiency
might suffer. Therefore metrics are needed that are able to measure the benefits and bur-
dens of resulting functional shifts and cost trade-offs (van Hoek, 1998). While some com-
panies benefit from realignment, others suffer; therefore metrics must also provide a basis
for sharing benefits among the supply chain participants (van Hoek, 1998).

To support benefit sharing and to encourage aiming for an excellent overall performance,
supply chains must provide incentives that supply chain members really value (Simatupang
& Sridharan, 2002). Therefore many supply chain metrics focus, largely, on non-financial
aspects, since companies are better able to recognize weak performance in time or quality
(Erdmann, 2002). Financial measures are further used to overcome the weaknesses of non-
financial measures and thereby provide supply chain performance measurement systems
with financial results (Erdmann, 2002). Such measures enable supply chain participants to
evaluate the other participants’ performance concerning the overall objectives and thereby
allowing rewards and sanctions based on customer or supply chain issues instead of inter-
nal optimization (Lee & Billington, 1992).

The objective of supply chain metrics is to help companies to understand where their com-
petitiveness derives from, which is especially important in times of increasing competition
since it forces companies to differentiate products and services from the competitors’
(Keebler, Manrodt, Durtsche, & Ledyard, 1999). Selection of appropriate measures thereby
remains a huge challenge in supply chain performance measurement, since each supply
chain has its individual characteristics.
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3 Problems and challenges of supply chain perfor-
mance measurement

The following chapter reveals problems and challenges of supply chain performance measurement. In order to
do that, relevant literature is reviewed and analyzed. The chapter discusses five main issues: supply chain in-
Sformation sharing, learning, relationships, complexity and flexibility. These issues are described and later
produce the basis for the empirical survey carried out for this thesis. The chapter ends with a critical evalua-
tion of the problems and challenges complicating the supply chain performance measurement. Thereby the ful-
Sfillment of the second sub-purpose of the thesis is ensured.

3.1 Supply chain information sharing

Uncertainty in supply chains is observed quite often, since perfect information about the
entire chain cannot be secured. Most participants have perfect information about them-
selves, but uncertainties arise due to lack of information about others. In order to reduce
uncertainties, supply chain participants should collect information about others. The basis
for information sharing is that others are willing to share information, leading to a situation
where each member in a supply chain has more information about others. Information
sharing would improve the entire system’s performance, because each supply chain partici-
pant can improve its performance (Yu, Yan, & Cheng, 2001).

To be able to respond and quickly process information throughout an organization or a
supply chain, companies have invested large sums of money in information technologies. It
can be found that managers are seeking to improve operational and competitive perfor-
mance by developing more efficient and effective information sharing capabilities. Most of
the information sharing theories and practical approaches focus on the technological as-
pects of information sharing (Fawcett, Osterhaus, Magnan, Brau, & McCarter, 2007). Still
many companies are not content with the returns on their investments (Jap & Mohr, 2002).
A possible explanation for this might be that the implemented technologies have not been
supported by investments in the organizational culture of promoting open sharing of in-
formation. Therefore it can be found that the connectivity, for example, in the form of
technologies, and the willingness to share information are two fundamental elements of in-
formation sharing (Fawcett et al., 2007).

Connectivity has a very important role in information sharing. In most cases high connec-
tivity is reached through information technologies enabling companies to collect, analyze
and evaluate information among the participants of the chain to improve the decision mak-
ing. Connecting the participants of a chain across functional and organizational boundaries
provides them with relevant, accurate and actual information, reduces temporal and spatial
distances, allowing better and more coordinated decisions (Fawcett et al., 2007). Advanced
connectivity offers the change in competitive capabilities as well. The best known capability
of information is to replace inventory in the supply chain (Constant, Kiesler, & Sproull,
1994). Another aspect of actual connectivity enables detection of less tangible elements
such as environmental trends or inflection points to discover changing competitive rules or
changing customer demands (McGee, 2004).

Connectivity creates the basis for information sharing but people make the decision what
will be shared and when. In many cases individuals are unwilling to share information
which might place their organization in a competitive disadvantage. Even though these
fears might not be justified, an enormous amount of useful information is never shared and
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stays unavailable to decision makers (Fawcett et al., 2007). Organizational theory implies
that the company culture influences how willing an organization and its people are to share
information (Constant et al., 1994). Therefore to take full advantage of integrated informa-
tion in a supply chain, the participating companies must have a high level of willingness
among all key players. In sum, the technological connectivity of a company, combined with
the cultural willingness, will determine how much useful information will be shared to im-
prove the supply chain performance (Fawcett et al., 2007).

Furthermore, Fawcett et al. (2007) identified four different barriers of information sharing.
The first barrier concerns the costs and complexity when implementing such an informa-
tion sharing system. In many cases budgets are exceeded and the systems do not perform
as intended. The second barrier is found in system incompatibility. Sometimes different IT-
systems do not function together or some companies have not been able to invest in such
systems and still work manually. The third barrier are the costs created by incompatible sys-
tems, and since the investment and implementation costs for such systems are high, it is
important to reach the intended cost-saving through more effective and efficient processes.
Unfortunately, in some cases companies have advanced I'T-solutions, but, for example, all
the orders from customers are sent by fax instead of e-mail and must be entered manually
into the system, leading to enormous extra costs. The last barrier states that managers
simply do not understand the unwillingness of individuals to share information. Therefore
there are no investments into the organizational culture and valuable information is not
shared among the supply chain participants.

Effects on supply chain performance measurement

Information sharing is the basis for every functional performance measurement system.
Especially when trying to develop a supply chain performance measurement system for the
entire supply chain, the sharing of information beyond boundaries of organizations be-
comes essential. In sum, it can be stated that the barriers of information sharing need to be
overcome for a successful supply chain performance measurement system, since it can be
seen as an advanced development of information sharing in the supply chain.

3.2 Supply chain learning

Sharing information is essential for organizations to learn from each other in the supply
chain. The opportunity to learn from others can encourage continuous improvement of the
supply chain performance. Learning is very valuable for innovation and improvement. To
create innovative behaviors, organizations need to develop and support learning behaviors.
Learning offers the opportunity to question and challenge existing processes that different
workplaces institutionalize as standard behavior (Hyland, Soosay, & Sloan, 2003). One ex-
treme is that the existing or repetitive learning occurs through standardized or routine be-
havior, called “single-loop” or “lower-level” learning (Fiol & Marjorie, 1985), while the
other extreme, behaviors that verify, challenge or question existing processes, have been
named “double-loop” or “higher-level” learning (Senge, 1990). These capabilities of learn-
ing can only be implemented over time by progressive consolidation of behaviors, or by ac-
tions aimed at developing new assets or recognizing the stock of existing resources (Hyland
et al., 2003). Hyland et al (2003) identified four key capabilities of learning:

The management of knowledge
Managing and cultivating knowledge is a procedure of building, changing, displaying and
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proving organizational competence. In the right setting and circumstances, such a process
may lead to knowledge that can be shared with others and benefit the organization. Know-
ledge can be recorded, stored and distributed in the form of information sharing.

The management of information

Information and knowledge are no substitutable terms. Knowledge is new information
gained through interpretation, analysis and the context in which it is discovered (Kidd,
Richter, & Li, 2003), while information concerns known data that have been organized,
analyzed and interpreted by computers or people. One of the biggest mistakes is to ignore
the differences between knowledge and information or to assume that information tech-
nologies can overcome the difficulties of information gathering or knowledge generation
(Hyland et al., 2003). Concerning the management of information an organization should
generate, acquire, process and use information (Myburgh, 2000). Information sharing is not
perfect, especially in supply chains, and this complicates decision making and communicat-
ing with a holistic approach.

The ability to maintain and manage information technologies

Technology plays a very important role for supply chain learning. On the one hand, tech-
nology stores information, and on the other hand it can also help to search, structure, cate-
gorize and analyze the information. The use of information technologies is the basis for or-
ganizations and supply chains to maintain or extend their learning abilities (Hyland et al.,
2003). Furthermore, information technology can provide support in overcoming one of the
primary challenges of supply chain management, which involves the coordination of people
and processes between organizations (Clements, 2007).

The management of collaborative operations

Collaboration between internal and external partners is essential to create knowledge and
information in the supply chain. The creation of knowledge takes place when individuals
with different backgrounds collaborate and share information. This development is gaining
a growing importance in organizations in order to improve the overall supply chain per-
formance and to stay competitive.

These capabilities of learning can be seen as the basis of supply chain learning, but for the
implementation of a supply chain performance measurement system it is also interesting
what kind of learning behaviors exist for individuals and organizations. Hyland et al. (2003)
thereby found the following learning behaviors:

* Individuals and groups use the organization’s strategic goals and objectives to focus
and prioritize their improvement and learning activities.

* Individuals and groups use innovation processes as opportunities to develop know-
ledge.

* Individuals use a part of the available time or resources to experiment with new solu-
tions.

* Individuals integrate knowledge between different parts of the operation.

* Individuals transfer knowledge among different processes.
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* Individuals abstract knowledge from experience and generalize it for application to
new processes.

* Individuals try to understand and internalize knowledge from external sources.

* Individuals and groups make knowledge available to others by incorporating it in such
vehicles as reports, databases, product and process standards that can be more widely
disseminated and retained over time.

In most cases only a limited number of these learning behaviors can be found. Not all
companies are willing to learn or have a culture supporting organizational learning. The
most challenging element for organizational learning is trust (Kidd et al., 2003). Lack of
trust often hinders the sharing of information and therefore limits ability to learn from oth-
ers. A key element therefore is to develop trust throughout supply chain participants.

Effects on supply chain performance measurement

Learning from others in the supply chain and understanding the capabilities and learning
behaviors in organizations or supply chains is tremendously important when implementing
a supply chain performance measurement system. For the implementation it is relevant to
know how individuals react, analyze and adapt to a new measurement system and how they
learn from each other. The benefit recognition of a supply chain performance measure-
ment system is particularly challenging, as well as inspiring the supply chain participants to
learn to share information on the basis of trust.

3.3 Supply chain relationships

Supply chain relationships are complex, multi-stranded arrangements of exchange between
different actors in short, medium and long terms. Not only might there be several relation-
ships between two organizations around different products and services, but often there
are many individuals involved in establishing and maintaining supply chain relationships.
Research views relationships as processes involving short-term transactions of products,
services and payments, giving rise to an increase of social relations such as trust and reputa-
tion between the involved parties and thereby forcing social, informational and technologi-
cal exchange (Easton & Lundgren, 1992).

Such supply chain relationships have two major dimensions. The first dimension focuses
tangible aspects of relationships such as the volume and timing of materials and informa-
tion flows, product quality improvement, and cost minimization. The second concentrates
on intangible aspects such as trust, cooperation, and communication (Naude & Buttle,
2000). Trust is seen as the belief of a firm that another company will perform actions that
will result in positive actions for them, as well as not to take unexpected actions that would
result in negative results for them (Anderson & Narus, 1990). Cooperation refers to situa-
tions in which firms work together to achieve mutual goals (Heide & John, 1988). Com-
munication is the formal and informal sharing of meaningful information between firms
(Anderson & Narus, 1990).

In terms of high intensity of involvement, supply chain relationship may take the form of
partnerships or strategic alliances. A Partnership is a long-term process and should not be
seen as an instant cost saving exercise, but rather as an investment. Buying organizations
recognized that supplier are the experts in their own field of technology and that they can
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draw upon this expertise to create synergies within a supply chain. A partnership involves
the supplier as ‘co-producer’, working with fewer suppliers per customer, developing long-
term relationships, managing close interaction among all functions, and sharing physical
proximity (Cousins, 2002).

The most sophisticated form of cooperation between companies occurs when a strategic
alliance is formed between partnering firms. Strategic alliances enable the buying and sup-
plying firms to combine their individual strength and work together to reduce non-value
adding activities and improve performance. In order for both parties to remain committed
to this form of relationship, mutual benefit must exist. This is termed as developing “win-
win” relationships (Whipple & Frankel, 2000).

Trust is also often recognized as the important element in successful strategic relationships
with suppliers. It is related to many other elements such as reputation and credibility. Trust
can be examined from two distinct perspectives. Character-based trust examines qualitative
characteristics of behavior in partner’s strategic philosophies and cultures, and competence-
based trust examines specific operating behaviors and day to day performance (Whipple &
Frankel, 2000).

Since supply chains are made up of organizations linked by relationships, transparency may
also be of relevance when managing a supply chain. The concept of cost transparency with-
in the development of supply chain relationships was defined as the sharing of cost infor-
mation between customer and supplier, including data which would traditionally be kept
secret by each party. The purpose of this is to make it possible for customer and supplier to
work together to reduce costs and improve other factors (Lamming, 1993). It is important
to note that transparency refers to a two-way exchange of information; that is, that the cus-
tomer shares data with the supplier about its own operations, as well as requiring the sup-
plier to share. The development from a simple provision of data to two-way sharing of sen-
sitive information in the pursuit of a new value creation heightens the richness of the
knowledge environment between customer and supplier and in the supply chain (Jeong &
Phillips, 2001). Therefore, Lambert and Pohlen (2001) proposed 6 steps for forming and
maintaining supply chain relationships:

1. Perform Strategic Assessment
Decision to form relationship

Ewvaluate alternatives

A

Select partners
5. Structure operating model
6. Implementation and continuous improvement

These 6 stages are critical to the formation and success of supply chain relationships. It is
very important for supply chain participants to concentrate on improving quality, speed,
dependability, flexibility and cost through relationships.

Further aspects that need to be kept in mind are the different power positions the supply
chain participants can have. Power, in a more general sense, refers to the ability of an indi-
vidual or a group to control or influence the behavior of another (Hunt & Nevin, 1974).
Therefore when developing a supply chain performance measurement system it is impoz-
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tant to know who has the power to influence others in a relationship and how can this
power position be used.

Effects on supply chain performance measurement

Considering the different relationships a company is involved in, it becomes especially dif-
ficult to implement a supply chain performance measurement system accounting for the
entire supply chain. A functional measurement system relies highly on the relationships
with customers and suppliers in order to measure and evaluate important information and
data. These complex, multi-dimensional relationships involving internal and external part-
ners are the basis for performance measurement systems and are very challenging to man-
age, for example, due to constant changes. Furthermore, a lack of trust or transparency be-
tween partners can complicate the development of a reliable performance measurement
system.

3.4 Supply chain complexity

The more participants and levels are included in a supply chain, the more complex the
management becomes. The complexity of most supply chains makes it difficult to under-
stand how activities at multiple tiers are related and influence each other. It is challenging
for performance measures that they must reflect the complexity and consider cross-
company operations from original suppliers to the end customer (Lambert & Pohlen,
2001).

In general, the complexity of supply chains can be described in terms of several intercon-
nected aspects of the supply chain, including (Yates, 1987):

* Number of elements or subsystems.
* Degree of order within the structure of elements or subsystems.

* Degree of interaction or connectivity between the elements, subsystems and the envi-
ronment.

* Level of variety, in terms of the different types of elements, subsystems, and interac-
tions.

* Degree of predictability and uncertainty within the system.

Complexity refers to the level of structural and dynamic complexity exhibited by the prod-
ucts, processes and relationships (Bozarth, Warsing, Flynn, & Flynn, 2009). From this defi-
nition two classes of complexity can be defined. The structural complexity, defined by Fri-
zelle and Woodcock (1995), as associated with the static variety characteristics of a system.
The operational or dynamic complexity can be defined as the uncertainty associated with a
dynamic system (Frizelle & Woodcock, 1995).

In a dynamic environment such as a supply chain, even simple supplier-customer relation-
ships with structurally simple information and material flows have a tendency to demon-
strate operational complexity. The operational complexity of supplier-customer relations is
associated with the uncertainty of information and material flows within and across organi-
zations (Sivadasan, Efstathiou, Calinescu, & Huatuco, 2006). It can be observed within or-
ganizations on a daily basis in the form of orders, unreliable deliveries, changes to what has
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been ordered, alterations to specifications and other unpredicted variations (Sivadasan et
al., 20006).

The level of operational complexity that must be managed in supply chains is also deter-
mined by the dynamics of the markets companies are involved in. Different types of mar-
kets will have different levels of complexity, with regard to how predictable the market
conditions are. The location of the organization within the supply chain (whether it is lo-
cated towards the final customer or towards the raw material end) is governed by the dif-
ferent interactions that exist at various tiers within the supply chain. This means that add-
ing more levels to a system increases the complexity because each additional tier within the
supply chain acts as a further obstacle to the flow (Frizelle & Woodcock, 1995).

Supply chains are inherently complex in many different perspectives, since a large number
of firms operate simultaneously with many supply chain partners, interacting through a va-
riety of information and material flows in an uncertain way. These characteristics of supply
chains also rule the complex nature of individual supplier-customer relationships. Accord-
ing to Bozarth et al. (2009), the complexity of a supply chain can therefore be examined by
considering these elements:

* The complexity of the internal organization.
* The complexity at the supplier-customer interface.

* The complexity associated with the dynamic environment.

The internal complexity of organizations can be considered in terms of individual opera-
tional processes and organizational structures. The complexity of supplier-customer inter-
face is closely connected with characteristics of the products that a company manufactures,
both in terms of the variety of product categories and complex nature of the products.
Complex products embody more information than simple products and require greater
control. The dynamic environment causes constant changes, for example, due to changing
customer requirements (Sivadasan et al., 2000).

Effects on supply chain performance measurement

All of the aforesaid suggests that supply chains are complex. The complexity of supply
chains influences all suppliers and customers that participate in a supply chain. It is impor-
tant that companies are aware of complexity-inducing activities and actions in order to ef-
fectively control it. The significant challenge for performance measurement in supply
chains is to identify what should be measured and to focus only on the important elements
of the entire supply chain to reduce complexity.

3.5 Supply chain flexibility

Flexibility is viewed as an action against uncertainty. In a more global sense it can also be a
competitive advantage for supply chain management (Sanchez & Pérez, 2005). Flexibility is
described in two types: offering flexibility and partner flexibility. Offering flexibility is
linked to the ability of an existing supply chain to change products or services due to envi-
ronmental influences. Partner flexibility is linked to the ability of changing supply chain
partners because of changes in the business environment (Gosain, Malhotra, & Sawy,
2004). Next to these two types that separate the description of supply chain flexibility into
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products or partners, the following dimensions can be used to illustrate the flexibility
(Stevenson & Spring, 2007):

1.

Robust network flexibility: The range of events an existing supply chain structure is
able to handle.

Re-configuration flexibility: The ability with which the supply chain can be re-
configured (adaptability). The need to reconfigure is mainly determined by the
range of the existing supply chain structure.

Active flexibility: The possibility to act as a chain when responding to or in anticipa-
tion of changes.

Potential flexibility: The flexibility for a supply chain is partly a contingent resource, it
does not have to be a demonstrable capability.

Network alignment: The supply chain participants focus on combining their capabili-
ties to meet the supply chain objectives and compete as a whole.

The dimensions of supply chain flexibility offer a great opportunity to understand and eva-
luate the flexibility of a supply chain. The disadvantage of these dimensions is that they are
not describing where the flexibility can be routed back to. Therefore in the following table
3.1 several flexibility elements, described by Sanchez and Perez (2005), are arranged to fur-
ther explain the previously presented dimensions of flexibility. This offers the opportunity
to better understand the flexibility in supply chains and how it can cause enormous prob-
lems and challenges.

Table 3.1: Flexibility dimensions and elements (Own source)

1. Robust network flexibility

*  Product flexibility: The handling of non-standard orders and the ability to meet spe-

cial customer specifications. This flexibility requires high collaboration internally
between the different functions from purchasing to sales, while externally the sup-
pliers and customers of the supply chain need to be closely involved.

Volume flexibility: The ability to effectively increase or decrease volumes of the
supply chain or production depending on the customers demand. This often re-
quires close collaboration and coordination between the manufacturers and their
suppliers.

2. Re-configuration flexibility

Distribution or access flexibility: 'This flexibility covers the access to different markets.
This includes the geographical access, for example, through transportation net-
works, or the access to large companies such as Wal-Mart through volumes or
products desired by the customers.

Response to market flexibility: This flexibility captures an organization’s ability to re-
spond to the needs and requirements of target markets. In most cases the respon-
sibility for this flexibility is spread throughout the entire supply chain, since the
customers’ requirements need to be transported from the customer’s-customer to
the supplier’s-supplier.
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3. Active flexibility:

*  Routing flexibility: This is the capability of processing parts through various alterna-
tive routes by using different machines, flexible material handling and a flexible
transport network. Thereby negative environmental uncertainties and inefficiencies
in the production process can be reduced.

*  Postponement flexibility: Implies the capability of keeping a product in a generic form
as long as possible, so that the customer’s requirements are implemented in a later
stage.

*  Delivery flexibility: An organizations capability to adapt lead times to customer re-
quirements. For example, Just-in-Time deliveries.

4. Potential flexibility:

*  Launch flexibility: Launching new products quickly and with high reliability in the
market is very important. Therefore a high integration among many participants of
the supply chain is important. The ability to launch products quickly can gain
competitive advantage, for example, by being the first in the market.

*  Sourcing flexibility: Reflects the ability of an organization to easily replace or substi-
tute suppliers for specific components or raw materials. Many companies compete
through sourcing flexibility, making it quite important.

5. Network alignment

*  Trans-shipment flexibility: Ability to move stock between locations that are far apart,
with the same productivity where physical distances between demand and supply
location are small.

These elements provide a deeper overview of supply chain flexibility and where this flex-
ibility is found and why it is needed. The types, dimensions and elements of flexibility also
give a general idea of how complex the flexibility in a supply chain is. Even though it is
widely recognized as an important competitive advantage (Neely et al., 2005; Sanchez &
Pérez, 2005), it is difficult to measure the flexibility and existing measures are often criti-
cized to be subjective and situational. Furthermore, flexibility is multi-dimensional, mean-
ing that a supply chain might be flexible in one dimension such as supplier sourcing, while
in another, such as volume flexibility, it is not flexible at all. Until a solution is found to
measure supply chain flexibility in a sufficient way, it will be difficult to manage or to com-
pare the flexibility of different supply chains (Stevenson & Spring, 2007).

Effects on supply chain performance measurenent

Considering the implementation of a supply chain performance measurement system, flex-
ibility becomes a challenge. A functional supply chain performance measurement system
must be able to adapt to changes, but at the same time it needs to ensure comparable data
over longer time periods. Furthermore, such a system should include flexibility by measur-
ing the relevant figures and by accounting the different flexibility types, dimensions and
elements for a supply chain. Comparing the flexibility of different supply chains might still
be too complex to achieve due to many different factors influencing the flexibility.
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3.6 Summary of occurring problems and challenges

In the previous sub-chapters the most relevant problems for supply chain performance
measurement have been described. It was shown how supply chain information sharing,
learning, relationships, complexity and flexibility could affect the implementation of a
supply chain performance measurement system. The following table 3.2 summarizes the
problems found in the literature review and documents the challenges arising when imple-
menting a supply chain performance measurement system.

Table 3.2: Theoretical problems and the arising challenges for supply chain performance measurement sys-

tems (Own Source)

Problems

Challenges for Performance Measurement

1. Supply chain information sharing

Connectivity between supply chain
participants

Willingness to share information
among companies

Technologies are thought to en-
sure information sharing
Incompatible information sharing
systems

¢ Support efficient and effective information
sharing in a supply chain (reliable data)

¢ Make disparate information integrated and
compatible (technology as a supporting tool)

e Support the willingness to share information
by creating trust

* Overcome the four barriers of information
sharing (see 3.1)

2. Supply chain learning

No differentiation between know-
ledge and information

Insufficient sharing of knowledge
and information hindering the
learning process

Technology needs to be used right
to support the organization of
learning

Little collaboration between
supply chain participants
Individual learning behaviors

Lack of trust

¢ Understand the impact of new knowledge
and known information on the supply chain
performance system

e Learning and improving through sharing of
knowledge and information

¢ Technologies are only a supporting tool

¢ Support collaboration among the supply chain
participants

e Consider individual learning behaviors and
create trust

3. Supply chain relationships

Tangible aspects of relationships

0 Volume, timing, quality and
costs

Intangible aspects of relationships

0 Trust, cooperation and com-
munication

Relationship types (Partnership =

cost savings, or strategic alliance =

investment)

Lack of cost transparencies

Power distribution

¢ Measuring the tangible elements of relation-
ships

e Measuring the intangible elements of rela-
tionships

¢ Be able to measure the performance of rela-
tionships

¢ Provide transparency throughout the supply
chain

¢ Consider the power distribution within a
supply chain

* Achieve trust and excellent communication
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4. Supply chain complexity

Complex relations and influences
between the supply chain partici-
pants

Operational complexity (Changing
elements such as the environment)
Internal complexity in an organiza-
tion

Reduce complexity in the supply chain

Create an understanding of the complex rela-

tions and influences between the supply chain
participants

Consider the operational complexity so that it
can be mutually understood

Simplify and make internal, supplier-customer
interface and dynamic environment complexi-

¢ Supplier-customer interface com- ty visible
plexity ¢ Increase understanding of each supply chain
¢ Environmental changes causing partner

high uncertainty, which can not be .
properly controlled due to the

Avoid cultural misalignment through better
understanding

complexity of the supply chain * Reduce uncertainties in the supply chain
5. Supply chain flexibility ¢ Defining the type of flexibility which is in-
e Different types of flexibility in a tended to be measured
supply chain ¢ Defining the dimension of supply chain flex-
¢ Many dimensions of supply chain ibility which is intended to be measured
flexibility ¢ Identifying measures that can measure the
¢ Many different elements causing flexibility
flexibility ¢ |dentifying the cause and effects of flexibility

¢ Measuring and evaluating supply in supply chains

chain flexibility

Table 3.2 indicates that the implementation of a supply chain performance measurement is
highly complex and difficult. Each of the five analyzed problem fields already contains
enough challenges which are difficult to overcome on their own, but the combination of all
the fields makes it almost impossible. The difficulty for a supply chain performance mea-
surement system is also to evaluate the trade-offs between and within these problem fields.
For example building up close relationships with suppliers might cause trust and at the
same time lower flexibility to react to environmental changes. The problems themselves
and the connected complexity of these problems might also be an explanation to why such
models as the SCOR-model or the modified balanced scorecard are not very successful.

Even though there are many problems and resulting challenges found in the literature re-
view, some are more important for the overall success for a supply chain performance
measurement system than others. Following is a ranking of the most significant challenges
(beginning with the most important), based on the previous literature review:

1. Trust: Is the key for a successful supply chain performance measurement. The partic-
ipants of a supply chain need to trust each other in order to share information about
their performance. Therefore trust is the basis for all activities when implementing a
supply chain performance measurement system.

2. Willingness to share information: In order to measure performance it is mandatory
to share information with others. The sharing of information and learning from others
is highly dependent on the organizational cultures and willingness to share informa-
tion. If this is not created, a supply chain performance measurement system does not
function.
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3. Collaboration among supply chain participants: Working and improving processes
together in the supply chain is another challenge which needs to be solved so that a
measurement system can work and actually improve the weaknesses found from a ho-
listic point of view.

4. Transparency of processes and relationships: To support the understanding
among the supply chain participants it is necessary to have a high transparency of
processes and relationships to support the understanding of a supply chain. If this is
not provided, it is impossible to understand the complexity of a supply chain.

5. Understanding of the supply chain with effects and causes of action: In order to
explain and justify actions with a holistic view over the supply chain, it is important to
understand the effects and causes of actions. A supply chain performance measure-
ment system needs to provide this very reliably and flexibly in order to create and
maintain the trust of the supply chain participants.

6. Reduce complexity of the supply chain: Providing sufficient and understandable
measurement results implies that the complexity of the supply chain or the scope of
measurement is reduced to a manageable amount of nodes in the supply chain.

7. Technology is a supporting tool: Many managers see technology as a solution, but
even if a supply chain performance measurement system is implemented based on in-
formation technology, it needs to be lived by the employees working with it.

8. Implementation and maintenance costs: Implementing and maintaining a supply
chain performance measurement system will have costs. These costs need to be
weighted off by the savings such system could produce. The challenge here is to
communicate the benefits throughout the entire supply chain and justify the extra
costs.

Taking these challenges into consideration when implementing a supply chain performance
measurement system can provide a general idea about the challenges that could occur. An
interesting aspect after reviewing literature is now, what challenges arise in practice and
how this ranking should be changed or extended accordingly.
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4 Research method

This chapter states the applied research method of this thesis and how the empirical data is collected. A
qualitative research approach is described, as well as the process of data collection and analysis. Further-
more, the trustworthiness and the research method are evaluated. In sum the chapter describes the process of
how problems and challenges for supply chain performance measurement are found in a practical environ-
ment.

4.1 Qualitative research

The purpose of this thesis is to discover problems and challenges arising in supply chain
performance measurement. After reviewing literature and identifying problems and chal-
lenges stated in theory, it is necessary to reveal practical problems and challenges. There-
fore both qualitative and quantitative research methods are applicable. A qualitative re-
search offers the opportunity to carefully communicate with and capture the experience of
the interviewed participants, while a quantitative research requires standardized measures
and is often expressed in form of numbers to verify and test facts (Berkeley, 2005; Patton,
2002). Since this thesis aims at finding problems and challenges which highly differ and de-
pend on the individual companies and branches, a qualitative approach has been chosen
due to the wide variety of expected results.

In qualitative research a large amount of information and data is often gathered, in many
cases a surplus of information is collected (Hardy & Bryman, 2004). The actual problem of
qualitative research is not so much the collection of data, it is rather the making of useful
and valuable data relevant to the defined purpose. The qualitative data is often messy as a
result of a lack of clarity in the data required to answer the research questions (Richards,
2005). To organize the work and handle the collected data, researchers should divide it into
different categories or topics to simplify the transcribing process (Hardy & Bryman, 2004).
The information collected for this thesis was therefore separated into general information
about supply chain management and specific information about supply chain performance
measurement. This differentiation allowed to distinguish the different knowledge levels of
the participants about supply chain management and offered the opportunity to let the par-
ticipants become familiar with the general topic before answering more questions in detail.
Furthermore, the specific part was divided into general and detailed questions concerning
supply chain performance measurement problems and challenges. This way the questions
used provided a guidance to answer the questionnaire and at the same time forced the par-
ticipants to intensively think about their answers.

In general, qualitative research is based on three different kinds of data collection methods:
interviews, observation and written documents (Patton, 2002). Due to lacking access to re-
sources and time limitations, it was only possible to use interviews, even though the use of
all methods would have been preferred.

4.2  Sampling and collection of empirical data

The empirical data is the basis for every study, it is important to know where and how data
is collected in order to understand the final conclusion of a research. When choosing com-
panies or objects for research, there are two well-known alternative strategies: probability
and non-probability sampling. On the one side for probability sampling data is randomly
chosen out of a known sctland all units have théssame chance of being|chosen, while on
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the other side non-probability sampling is used when the researcher lacks a sampling
framework of the researched set or a probabilistic approach is not seen as a necessary re-
quirement. This is often the case when sensitive and personal data is collected based on
trust between the researcher and the participants (Blaxter, Hughes, & Tight, 2000).

In this thesis a non-probability sampling has been chosen, or more precisely, a purposive
sampling has taken place, choosing typical or specifically interesting cases (Blaxter et al.,
2000). Thereby the companies for this study were chosen through previously existing con-
tacts. The companies were contacted by the author through telephone and mostly replied
positively to participate in this study. From the 8 contacted companies 6 participated in the
study and agreed to be interviewed. The most important issue for the participating compa-
nies was to ensure the confidential handling of the collected data. Furthermore, the com-
panies were chosen due to their potential attractiveness in this study, based on the author’s
knowledge, as well as the ability to present a medium-sized business.

The study carried out for this thesis is based on 6 interviews including 9 participants. The
interviewed companies were 5 medium-sized businesses from different branches in Ger-
many. In order to ensure a broad representation of the medium-sized businesses in Ger-
many the most significant branches were picked. The researched branches were mechanical
engineering, automobile spare-parts, clothing textiles, electrical engineering and consulting.
This way the study allowed making general assumptions about problems and challenges for
supply chain performance measurement in German medium-sized businesses. Besides the
objective of presenting a general overview, the companies were chosen according to num-
ber of employees, turnover and supply chain involvement to guarantee the affiliation to
medium-sized businesses. The number of employees in these firms range from approx-
imately 3000' to 50 employees, the turnover has a maximum of around 500 million down
to 15 million Euros and the supply chain involvement was taken into consideration to en-
sure that the interview guide could be answered by the participants. A special position in
this study was taken by the consulting company, which differed from the other companies
since it does not produce or sell goods. It was still taken into account for this study, be-
cause of its great experience and involvement in supply chain management projects and the
ability to support the validity of this research. In conclusion, the study of this thesis fo-
cused on medium-sized business in Germany (where) researched with interviews (how).

4.3 Interviews

To better understand how the empirical data has been collected, the interviews and the ap-
plied procedure will be described in more detail. For a qualitative research, interviews are
the dominating method. Interviews can be held and structured in many different ways
(Richards, 2005). For example, interviews can be done via mail, e-mail, telephone or per-
sonal face-to-face interviews. Furthermore, interviews can involve only two individuals
with a participant and researcher or they can take place in group events concerning several
participants and/or researchers (Blaxter et al., 2000).

! Even though a company with 3000 employees and turnover of 500 million Euros exceeds the definition of a
medium-sized business, they were included in the study due to the fact that they see themselves as a big
medium-sized business and manage their business accordingly.
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Most of the interviews of this thesis were conducted face-to-face, which offered the oppor-
tunity of personnel reflection and to explain the asked question in more detail and to have
better control of the answers (Berkeley, 2005). Only one interview was conducted per tele-
phone because the participant did not have enough time. The telephone interview was
supported by a software-program making it possible to share the computer-screen of the
researcher and thereby highly increasing the quality of the telephone interview due to
shared information. Therefore the conducted interviews in this study all had a similar quali-
ty with an average questioning time of approximately 45 to 60 minutes. Four of the six in-
terviews were conducted with two individuals (researcher and participant), while the other
two were carried out in groups of three or four, with two or three participants and one re-
searcher. These group interviews provided a special opportunity since they allowed the par-
ticipants to further discuss their thoughts and to generate data which would have not been
contributed in single interviews (Blaxter et al., 2000). The interviews of this study therefore
created a balanced mixture of individual and group interviews offering a great basis of em-
pirical data.

As the interviews can be held in different ways, the structure can be different. Interviews
can use the form of informal conversational interviews, general interview guide approaches
or standardized open-ended interviews (Patton, 2002). The informal conversational inter-
view offers maximum flexibility to pursue in every direction which seems appropriate. It al-
so relies entirely on the spontaneous generation of questions in a natural flow of interac-
tions; therefore this type of interviews is often used when using an observation method.
The general interview guide approach involves an outline of issues which are necessary to
be explored with every participant. Such a guide serves as a checklist to ensure that all rele-
vant topics are covered. In comparison, the standardized open-ended interview includes
carefully worded and arranged questions aimed at taking each respondent through the same
set of questions. In such interview flexibility is more or less limited, depending on the cha-
racteristics of the interview and the interviewer’s experience. A standardized open-ended
interview is mostly used when it is important to minimize the variation of the questions
asked (Patton, 2002). In this thesis a standardized open-ended interview approach has been
chosen in order to be able to directly compare the asked questions. The main reason for
this approach was that the different companies and their different branches already create a
high complexity for the study, and it was therefore essential to ask standardized questions
to achieve comparable results. The used standardized interview guide included 9 general
and 306 specific questions (see appendix A).

The types of questions in an interview can mainly be in two different forms. The open
question where no answer categories are given and the closed questions which provide an-
swer categories. When using open questions it is likely that the answers differ from each
other. For an open question the participants have to think on their own and can answer in-
dividually, while for a closed question the researcher provides possible solutions and there-
by may influence the participants’ answers (Berkeley, 2005). For this thesis a combination
of both question types is used, and the reason for this approach is that the topic of supply
chain performance measurement is very complicated and therefore on the one hand a guid-
ance for the participants is needed, while on the other hand the participants are supposed
to provide their individual knowledge to the study. The questions were often used in a mix-
ture by starting with an open question to give a hint of a certain topic and then continuing
with a closed question to elaborate the thoughts. Furthermore, open questions were used in
the beginning and end of the interview to start the thinking process of the participants and
to ensure that all ideas are captured in the end.
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The last important element for the interviews is the capturing of information. Blaxter et al.
(20006) suggest two alternatives: audio-taping or taking written notes. Audio-taping allows
the researcher to concentrate on the interview and to have eye contact to show interest of
what the participant is saying. In contrast, it might make the participants anxious and not
willing to answer openly or, in the worst case, even to participate in the interview. Taking
written notes allows capturing key points of an interview easily and there is no need to
worty about initial sorting and categorizing of the collected data. A disadvantage is that tak-
ing notes is very complex, since simultaneous note taking, listening and question asking is
very challenging. Taking notes will not provide a verbatim record (Blaxter et al., 2006). Due
to the requirement of the participating companies to keep the data confidential and the fact
that in 4 out of 6 interviews the participants refused audio-taping, the study has been con-
ducted through note taking. This still provided excellent data due to the fact that the used
questionnaire was standardized open-ended, offering good guidance to take detailed notes.

4.4 Analysis of empirical data

A qualitative research is characterized by the interaction of data collection and analysis
(Hardy & Bryman, 2004). The major challenge of a qualitative analysis lies in making use of
the enormous amounts of data. This includes reducing the volume of raw information,
transferring data from trivial to significant, identifying important patterns and developing a
framework for communicating the results of the revealed data. It is problematic for the
analysis of a qualitative research that there are no common procedures for the analysis; the
only existing help are guidelines or procedural suggestions. But the application of guide-
lines requires critical judgment and creativity, since each qualitative study, as well as the
used analytical approach, is unique (Patton, 2002). For valuable results, it is important to
provide a systematical interpretation of the empirical data to be able to understand the final
conclusions of the study (Berkeley, 2005). Furthermore, it is necessary to recognize that the
decisions on how the data is collected and analyzed can have a long-term analytical conse-
quences on the results and therefore a holistic planning of the study from the beginning
should be encouraged (Hardy & Bryman, 2004).

The collected data of this study was processed in two separate steps, which offered the op-
portunity to reduce the amount of data and generate valuable results. The following steps
were conducted (see appendix B):

1. Collecting the answers of all interviews for each question
2. Interpreting the results of the answers for each question

The application of this procedure allowed a structured analysis of the empirical data. A
problem in the interpretation of the empirical data was that the interviews were conducted
in German and therefore may affect the result of the study due to translation errors. In or-
der to still ensure a high quality of the findings the processed data was sent out to the par-
ticipants for approval and confirmation, 2 or 3 days after the interviews.

45 Trustworthiness

The trustworthiness of the data is directly attached to the trustworthiness of the person
who is collecting and analyzing the data and his or her competences. The competence can
be demonstrated through verification and validation procedures necessary to ensure the
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quality of the analysis and the development of a record for quality work (Patton, 2002).
Thereby the researcher needs to ensure that the found empirical data is valid and reliable.
The validity refers to what extent the research reflects reality, and reliability defines to what
extent the findings of the study can be applied to other situations (Mirriam, 1998). Fur-
thermore, the researchers should be as objective as possible when collecting empirical data,
meaning that they should keep neutrality during interviews and not influence the partici-
pants’ opinions (Huberman & Miles, 2002).

The trustworthiness of this thesis was ensured through three elements. The first element
was to stay as neutral as possible during the interviews and explain questions in general
context without expressing any opinion. The second element was to confirm the contents
of the interviews with the participants shortly after it was conducted. This procedure en-
sured validity and reliability of the collected empirical data and reduced errors in the data
collection. This step was taken particularly seriously, since errors in the database might af-
fect the findings of the entire study. The third element concerned the analysis procedure,
which was designed to be a transparent and easily understandable process. Thereby the au-
thor aimed for valid, reliable and objective results to ensure a high trustworthiness of the
study.

4.6 Method evaluation

Evaluating the problems and challenges of supply chain performance measurement in me-
dium-sized businesses in Germany is very complicated. Therefore the qualitative research
approach with purposive sampling, standardized open-ended interviews and transparent
analyses was used in this study. This procedure is believed to generate valuable and suffi-
cient findings for the study. It allowed choosing potentially good participants for the inter-
views, providing high quality answers. To further improve and ensure the quality, the stan-
dardized interviews offered guidance as well. At last, the transparent analysis guaranteed
understandable results of the study. It was positive for the study that the trust between the
researcher and the participants allowed more open answers and detailed information.

Negative impacts for the study were difficulties to organize the company interviews from
Sweden, which reduced the contacting time, and the fact that companies without personal
contacts were not willing to participate in the study. Another problem was that the German
medium-sized companies differ in size/turnover and are involved in many different
branches. On the one hand, this made the comparison of the findings more comprehensive
and detailed, while on the other hand it became more complex. The last problem of the
study was the interview guide, which was of high quality concerning the contents, but
turned out to be a little too long to keep a high concentration of the participants through-
out the whole interview. In general, the chosen method was well organized and developed
from the beginning of the study and therefore provided the requested information.
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5 Results of the empirical study

The chapter describes the findings of the study conducted in this thesis. The empirical study also ensures the

Sulfillment of the third sub-purpose of the thesis. In the first section the most important findings will be de-
scribed in detail and the second section summariges the problems and challenges of supply chain performance
measurement systenmss.

5.1 Findings of the empirical study

Further on the findings of the study carried out in this thesis will be described. After eva-
luating the complete study (see appendix B) the most important findings were chosen to be
presented here. In order to understand which company gave which kind of statements, the
companies and their interviews were numbered from 1 to 6.

1. Mechanical engineering
2. Electrical engineering
3. Automobile spare-parts
4. Textile clothing

5. Consulting 1

6. Consulting 22

Using this procedure makes it simple to understand the answers of the companies and to
describe the findings in a more detailed way. While evaluating the study, the following
problems concerning supply chain performance measurement were revealed.

Different understandings of supply chain management.

An enormous problem found for the implementation of a measurement system covering
the entire supply chain was created by the different understandings of supply chain man-
agement. The findings show that the knowledge about supply chain management varies
widely in German medium-sized businesses

Companies 1 and 2 connect supply chain management with the complete supply chain
from supplier suppliers to the final customer. In comparison, companies 4 and 6 reduce the
supply chain management to manage transportation from production to the final customer,
while company 3 has a more internally focused view on supply chain management concen-
trating on the supply of goods. In contrast, company 5 only emphasizes that supply chain
management is important to manage the processes.

This creates a very challenging problem for the communication between the participants of
a supply chain, since almost everybody understands and means different things when talk-
ing about supply chain management. Therefore a huge problem found is the communica-
tion about supply chain management and what is actually meant by it. The result is that if

2 Consulting 1 and 2 are the same company. Since it is more convenient for the following description, they
are company 5 and 6.
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an advanced management tool such as a supply chain performance measurement system is
supposed to be implemented, it will lead to a lot of confusion and will cause much need of
communication and education throughout the supply chain.

Cost savings are essential in supply chain relationships

Working with others is always a challenge, especially in a supply chain where many differ-
ent interests are combined and are in conflict with each other. During the study, the Ger-
man medium-sized businesses evaluated the following characteristics: trust, commitment,
costs, quality, time, personal sympathy, gaining competences, reducing costs, and creating
value.

From the result of the study one can assume that reducing costs, creating value, trust and
commitment are the most important to the participants. This indicates that the companies
strongly intend to save costs when they work together with others and thereby create extra
value. Furthermore, it was found that the companies see trust and commitment as essential
elements of effective cost savings. The participants evaluated cost, quality and time as im-
portant characteristics, showing that the second most important objective is process opti-
mization under the requirement of saving costs. The weakest ratings were given to personal
sympathy and gaining of competences which were only ranked as rather important, demon-
strating that learning from others seems to play an inferior role when working in relation-
ships.

In sum it can be noted that companies have a major focus on cost savings when they work
with other participants in the supply chain. Therefore the other characteristics are seen as
necessities that need to be more or less fulfilled to reach cost savings and to see relation-
ships as successful.

The effects of the financial crisis on supply chain relationships

In order to implement a performance measurement system in the future it is interesting to
understand how the previously evaluated characteristics are jeopardized by such an event as
the financial crisis. It is particularly appealing to know which characteristics are most likely
to be affected.

The results in the study all confirm that the financial crisis will have negative effects on the
characteristics of supply chain relationships. There were two main aspects found that will
be particularly affected by financial crises. The first is the trust in relationships. For exam-
ple, it was feared that liquidity of the companies might not be ensured throughout a crisis
and hence the fear of losing money rules the relationships. This leads to situations of mi-
strust and skeptical behavior among supply chain partners. The second effect identified is
increased competition caused by falling prices. It was often found that in order to avoid
high inventories the companies started to sell products below production prices and there-
fore increased the competition in an economically difficult situation. Therefore these two
effects — forced by the financial crisis — cause the companies to see themselves more as he-
terogenic entities competing against each other in an environment of mistrust.

These findings are supported by other answers (see appendix B), where the participants of
the study argued that a mentality of “save what you can save” arose, no matter how it af-
fected others. If such a development occurs, it might make the supply chain management
philosophy obsolete, since companies focus on their own business and not the complete
supply chain when it comes to surviving an economic crisis.
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Challenges arising when implementing a supply chain performance measurement system

Whenever new approaches are going to be implemented, challenges occur. Therefore it is
important to identify them before the implementation of supply chain performance mea-
surement systems.

The study revealed a great variety of challenges when implementing a supply chain perfor-
mance measurement system. Important findings are that the measurement data has to be
consistent, available and analyzed to be propetly processed. Furthermore, company 1 men-
tioned that it is important that the employees and all involved participants in a supply chain
live and support a performance measurement system. Therefore it seems to be necessary to
successfully convince the supply chain participants to actively contribute to such a system.
Other important challenges identified were communication and coordination. The partici-
pants were concerned about how information is shared and how goods are delivered. The
answer of company 6 was also interesting, which stated that costs, time, quality and coordi-
nation will be enormous challenges during the implementation of a supply chain perfor-
mance measurement system, demonstrating that these dimensions need to be kept in mind
as well during the implementation phase.

In sum, the most important challenge found during the implementation phase was the
communication of advantages and disadvantages to convince the supply chain participants
to contribute to a supply chain performance measurement system.

Expectations for a supply chain performance measurement system

When implementing a new system it is also very significant to know what a system can and
cannot do. Providing this knowledge is tremendously important to avoid misunderstand-
ings and misguided expectations among the supply chain participants.

Many different reasons are illustrated in this study for why a supply chain performance
measurement system should be implemented. The most significant objectives the partici-
pants connected to a measurement system included transparency, cost reduction, inventory
management, control and optimization of processes, risk reduction and continuous im-
provement. One of the most desired reasons was to ensure and offer the opportunity to
better manage the supply chain with a measurement system. It was also seen that each
company had different expectations from a performance measurement system.

Knowing these expectations can be the key to success for the design and the implementa-
tion of a measurement system, since it can help to clearly communicate the strengths and
weaknesses of a performance measurement system. Thereby the commitment of the supply
chain participants to such a measurement system can be further ensured.

Internal and external measures for supply chains

To understand how challenging the implementation of supply chain performance mea-
surement system is, it is also necessary to know how familiar the participants are with
measures when they manage their companies. To identify this, several questions and addi-
tional sub-questions (see appendix A and B) were asked.

The findings of the questions confirmed that only a small number of medium-sized com-
panies measure their performance with figures. Only two of the questioned companies
stated that they measure their internal performance with cost, time and quality figures. The
companies 2 and 4 were only using the price as an indicator. The two consulting companies
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mentioned that their experience shows that many companies use internal measure but are
unaware of interrelations or lack knowledge of how to manage such measurement systems.
Therefore the study draws a picture that internal measures exist, but have not experienced a
widespread use in German medium-sized businesses.

An even more radical situation was demonstrated by another question about external
measures. Five out of the six companies stated that they do not use external measures to
control the supply chain or their suppliers and customers. Only company 1 is using cost,
time and quality measures to control suppliers and customers.

The results of the study also indicate a phenomenon: the bigger the company is in size and
turnover, the more likely it will be that they use performance measures to manage their op-
erations. It was seen that the largest companies of the survey, 1 and 3, used measures to
control their internal supply chain, while the smaller companies only used costs as a mea-
surement. The external supply chain is only measured by the largest company 1 and only
includes basic measures for suppliers and customers. Taking this phenomenon into consid-
eration it will hardly jeopardize the success of supply chain performance measurement sys-
tems, since there is only little experience with the management of measures among German
medium-sized businesses. The implementation of performance measurement systems will
therefore also depend on how successfully the smaller supply chain participants can be
convinced to participate.

Models to support the performance measurement of a supply chain

A common solution from scientists is the usage of models when implementing new ideas
or approaches such as supply chain performance measurement. Therefore it is important to
understand how models are accepted in practice and how they can be used.

A major issue of all the participants of the study was that scientific models are seldom able
to include the complexity of reality. The lower educated participants showed particular re-
sistance. Only company 4 believed that the balanced scorecard is a highly usable model, but
at the same time doubted the subjective results. Therefore using models and suggesting
them for implementation can be a cause of enormous conflicts between supply chain part-
ners and within the hierarchies of the companies. To still use models as guidance, it is es-
sential that the advantages of these models are communicated in practice, in order to
achieve a high acceptance and to reduce the resistance towards change.

Therefore a scientific model can only be applied as general guidance when it is extended by
the individual needs of the companies. Especially in the case of a whole supply chain, the
application of individual needs is particularly difficult due to the different vertical and hori-
zontal influences a supply chain is facing.

Willingness of suppliers and customers to participate in supply chain performance measurement systenss

In order to implement a performance measurement system that includes the entire supply
chain, it is important to know when suppliers and consumers are willing to participate in
such a system.

The results of the study vary highly from willing to rather not willing to participate in a
supply chain performance measurement system. Again, trust is essential for participation, as
well as the fact that the suppliers need to see their advantages and disadvantages. The com-
panies also need to be aware of workloads and utility of a performance measurement sys-
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tem. Company 2 also mentioned that the larger a company, the more likely it will partici-
pate. It is also interesting that, for example, company 3, among others, believes that cus-
tomers are only willing to participate in such measurement systems in exceptional cases.
The answer might refer back to the structure of the automobile-spare parts branch and the
position of company 3 as a distributor to the final customer. Their problem is that it is not
predictable when a car is going to break down; the only requirement the customers of
company 3 have is that the parts to repair a car are available in a very short time. Since this
is the only requirement the customers do care about, the evaluation of other measures
seems irrelevant to them. In general, it can be found that from the German medium-sized
businesses point of view, they do not require material or services from a supply chain as a
whole, they only see and think to the next supplier or customer and their company as a sin-
gle entity.

Therefore it is essential that the supply chain participants see utility in a supply chain and a
performance measurement system. It can be assumed that in most cases the participation
of customers and suppliers in a supply chain performance measurement system depends
highly on the advantages they can gain.

The most important characteristics of supply chain performance measurement

To further understand which characteristics are important for a supply chain performance
measurement system, the participants of the study were asked to evaluate the following
characteristics: strategic fit, development direction and speed, common culture, strategic in-
terest, power distribution, integration, understanding the customer and the supply chain,
commitment/trust, transpatency, benefit sharing and communication.

The results of the study show that almost all of the characteristics are important for a
supply chain performance measurement system. The most important characteristics for the
companies seem to be communication, commitment/trust, transparency, strategic fit and
integration. A little less important are development direction and speed, strategic interest
and the understanding of customers and the supply chain. Still important matters are power
distribution and benefit sharing, followed by a common culture.

Surprisingly none of the characteristics were evaluated as unimportant, demonstrating how
complex it would be to implement and successfully run a supply chain performance mea-
surement system by including all these important characteristics.

Problems of supply chain performance measurement

The last elements which were selected to be evaluated were the problem fields found in
theory. They were selected to have a direct comparison with how these problems are seen
in practice. Therefore several questions were used to evaluate the problems of supply chain
performance measurement (see appendix A and B) in this study.

The most significant problems found in the study are trust, complex structures and cost fo-
cus. These problems are followed by interactions between suppliers and customers, flexibil-
ity and information sharing. According to the companies, gaining knowledge and utilization
does not seem to be very difficult. In general, all characteristics are seen more or less as
problematic for supply chain performance measurement. Especially for the complexity,
sharing of information, learning and flexibility, more detailed questions have been asked
and thereby show the following results:
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Complexity

The six companies all agree that complexity is an enormous challenge for supply chain per-
formance measurement. The main concern of the companies is that many different aspects
need to be considered. It is essential to include supply chain participants to understand re-
lations between them and to manage internal and external interfaces. Other problems men-
tioned are the involvement of humans causing errors, high workload for measurements,
and the challenge to receive comparable results.

Information sharing

The majority of the companies said that they are very skeptical about the sharing of data.
They found that sharing of sensitive data causes competitive disadvantage and that the in-
formation is used against them. They also stated that trust is the basis for sharing informa-
tion. Exceptions were companies 5 and 6, which stated that sharing sensitive information is
the basis for optimization and improving the supply chain performance. These statements
lead to the consulting background, but they also said that according to their experience
German companies, especially in the medium-sized businesses, are very anxious about
sharing data.

Learning in supply chains

The companies agree that learning from others is very important to improve their perfor-
mance. The problems they eventually connect with learning is that it is mainly done parallel
to the daily work, the utilization is not measurable, knowledge is in the employees, not in
the organizations, learning from partners is not much accepted, and that a learning culture
needs to be lived in order to actually function. Therefore it can be stated that learning
needs to be supported by the culture of the companies to achieve valuable results.

Flexibility

For 5 of the 6 companies reacting flexibly to environmental changes is essential for the
success of performance measurement systems. They state that companies need to be able
to flexibly switch suppliers and customers, that a system should react to environmental
changes and can be extended accordingly to the demands. In comparison to flexibility, it is
also argued by company 2 and partly by company 1 that for the measurement of perfor-
mance it is important to have comparable data over a longer time period. Therefore they
request a static system or that the changes in the supply chain performance measurement
system should be carefully considered before they are realized.

In sum, the findings of the study show that supply chain performance measurement is very
challenging, and it is especially interesting that the study results have very strong emphasis
on communication, implying that the key to success is the detailed explanation of advan-
tages and disadvantages of supply chain performance measurement systems. Furthermore,
many different problems arose which need to be considered and which can jeopardize the
success of supply chain performance measurement. Therefore the findings of the study in-
dicate a wide variety of problems and challenges which need to be kept in mind for the im-
plementation of supply chain performance measurement systems.



5.2 Summary of the empirical findings

To properly summarize the findings of the study, the same procedure as in the literature
review is used. The found problems will be stated in the left column of a table and the re-
sulting challenges for supply chain performance will be stated in the right column. To final-
ly summarize the findings, a ranking of the most significant challenges found in the study
will be presented at the end of this sub-chapter. The following table 5.1 illustrates the prob-
lems and challenges of supply chain performance measurement discovered in the study of
this thesis.

Table 5.1: Practical problems and the arising challenges for supply chain performance measurement systems
(Own Source)

Problems Challenges for Performance Measurement
1. Definition of supply chain man- ¢ High need for sufficient communication and
agement education on what supply chain management
¢ Different understanding of supply means
chain management ¢ Communicating the advantages of supply
e Different scopes of internal and chain performance measurement
external supply chains
2. Cost focus and the effect of the fi- ¢ In order to implement a supply chain perfor-
nancial crisis mance measurement system investments
¢ Cost savings are the main focus for need to be made
every activity with external part- ¢ Cost savings cannot be directly predicted,
ners causing more difficult justification for invest-
¢ Egoistic behavior and seeing the ments
companies as an entity, not as a e Ensuring team spirit throughout the partici-
element of a supply chain pants of the supply chain to save costs to-
¢ Trust, commitment and other cri- gether
teria are seen as necessities * Cost savings are the main objective, even
e Processes are optimized only when though such criteria as trust and commitment
cost savings are achievable need to be in place first to reach these savings
¢ Social competences are only sec- ¢ Continuous improvement is not emphasized
ondary very strongly since social competences such
¢ The financial crisis jeopardizes as learning from others are not evaluated as
such criteria as trust and commit- significant
ment and forces increased compe- | * Creating and developing a new atmosphere of
tition trust after the financial crisis
3. Implementation challenges e Ensure data consistency over multiple links of
e Data consistency provided over the supply chain
the entire supply chain e Ensure that communication is clear and com-
¢ Sufficient and clear communica- monly understood by the participants
tion ¢ Work with many participants to coordinate
¢ Coordination of flows from suppli- any flows from supplier to customers
ers to customers
4. Expectations of a performance ¢ Fulfilling the expectations over the entire
measurement system supply chain
» Transparency ¢ Trade-offs between the expectations
* Cost reduction ¢ To know all the expectations supply chain par-
¢ |Inventory management ticipants can have

38



¢ Control and optimization of
processes

¢ Risk reduction and continuous im-
provement.

Communicate why certain expectations can
not be fulfilled

Argue and present advantages and disadvan-
tages according to the expectations to reach
higher acceptance

5. Internal and external measures

¢ Internal measures are used, but
knowledge about them is often
lacking

¢ Internal measures are not as wide-
spread as thought

e External measures are hardly used
to measure the performance of a
supply chain

The handling and use of measures to make
management decisions is not widespread,
making it difficult to justify a supply chain per-
formance measurement system

Knowledge and belief in numbers in man-
agement is rather low, many decisions are
made from personal experience

The larger the company, the more likely it is
to use measures

External measures are almost never used in-
dicating that the implementation of a perfor-
mance measurement system is a new field of
management

6. Models as supporting tools
¢ Ability of models to capture the
complexity of practice
¢ Ability to adapt to specific situa-
tions
¢ Participants do not see models as
solutions to their problems

Provide a supply chain performance mea-
surement model which is adaptable to prac-
tical problems

Communicate and present the advantages of
using models

Overcome the skeptical opinions of the partic-
ipants to introduce a performance model on
which the actual measurement system is built
on

Use a model to present an understandable
measurement system for the entire supply
chain

7. Willingness of suppliers/customers
to contribute

¢ The willingness of suppli-
ers/customers is only there when
they gain advantages

¢ The building of trust

e Utility and workloads need to be
clearly defined

Communication of advantages and disadvan-
tages to the suppliers and customers
Transparent presentation of the supply chain
performance measurement system

Detailed description of the utilities and work-
loads, as well as costs, for the contributing
companies

8. Important characteristics of per-
formance measurement

¢ Many important characteristics

* Most important ones are strategic
fit, integration, transparency and
communication

¢ The variety of characteristics show
the complexity of supply chain per-
formance measurement

* Almost all of the characteristics

Evaluation of which characteristics are impor-
tant to the specific needs of a measurement
system

Ensure that most of the characteristics are
considered in a measurement system
Manage the complexity of each single charac-
teristic

Ensure the practical implementation of the
characteristics

Manage the trade-offs between the different
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given for evaluation were eva-
luated as important

characteristics

9. Problems of performance mea-

surement
Trust, complex structures and cost
focus are the most important
problems
Interaction between supplier and
customers
Complexity causes many elements
that need to be considered
Information sharing and especially
the sharing of sensitive data is
seen as problematic
Learning is done parallel to the
daily work and not explicitly in-
vested to improve the perfor-
mance
Flexibility is necessary, but should
not jeopardize measurement re-

Building up trust with a performance mea-
surement system can only be secured over a
long term time horizon by delivering accurate
and valuable results over longer time periods
The continuous cost focus can endanger the
implementation of a measurement system,
since the investments need to be taken at
first and might not pay off on short term basis
The interaction between many suppliers and
customers increases the complexity and
forces the companies to encounter many dif-
ferent aspects

The open sharing of information has to be
the basis for supply chain performance mea-
surement

Continuous learning needs to be supported
and provided to improve measurement re-
sults

sults ¢ Reacting flexibly to environment changes and
at the same time securing the measurement
results is essential for success

The summary of the problems show that — similar as for the literature review — many dif-
ferent challenges can be found. The difference is that the challenges found aim for more
specific issues which occur in practice. The variety of challenges also indicates that the idea
of a supply chain performance measurement system, which includes the supply chain from
a holistic point of view, has not entirely reached the German medium-sized businesses.

In order to further summarize the findings, the following list of most important challenges
found in the study was developed. The list includes a ranking beginning with the most im-
portant challenge:

1. Communication: The most important challenge for a supply performance mea-
surement system is communication. Initially and especially during the implementa-
tion phase everything depends on how advantages and disadvantages are communi-
cated. Communication and the transparent presentation of a supply chain perfor-
mance measurement system are the keys to success. Communication also establish-
es trust and supports other elements, such as commitment, requested by the supply
chain participants. The problem with communication is that it often fails due to
lack of skills and interest of the participants in a supply chain.

2. Strong cost focus: The study showed that almost all the decisions of the compa-
nies were taken from cost aspects. Whenever a company makes an investment, it
wants to know directly what the expected utilities are and how long it takes to gen-
erate them. For a supply chain performance measurement system in particular, this
is a tremendous challenge, since it can not be directly identified where and how
much savings can be made.
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Common language: Since communication is evaluated as the most important
challenge, it is also important to speak the same professional language. For supply
chain management in particular, the different understandings of supply chains can
endanger the success of supply chain performance measurement systems. It is
therefore necessary to ensure that all supply chain participants talk about the same
thing when they work together.

Trust: An excellent and open communication will lead to trust, which also has
enormous importance for successful relationships between the supply chain partic-
ipants. These relationships are the basis for the implementation of a performance
measurement system and need to function properly. Trust is seen as an essential
element for working together in a team or supply chain.

Willingness to share sensitive data: Without sharing sensitive data and the wil-
lingness to do so on an extensive basis, a supply chain performance measurement
system will not function. Sharing the information and passing it on to third parties
is a key for improvement, but in many cases the companies refuse to do so because
they fear disadvantages in negotiations with their suppliers and customers. There-
fore it is again essential to clearly communicate between the involved parties.

Present advantages, disadvantages and utilization: Knowing the advantages
and disadvantages, as well as the workload with the connected utilization, was a ma-
jor concern for all the participants of the study. Therefore it is important to present
and communicate these elements in a clear way in order to increase the willingness
to actively contribute to and to participate in a performance measurement system.

Education and willingness to learn from others: Education and the willingness
to constantly learn from other supply chain participants is essential to improve the
performance of a supply chain. To ensure a common understanding and an im-
proved performance of the supply chain it is necessary to implement a culture of
learning in the supply chain.

Overcome resistance towards new approaches: A culture of learning can fur-
thermore help to reduce the resistance of change and allow for easier implementa-
tion of new management approaches, such as supply chain performance measure-
ment. It is very important that all the participants of the supply chain react flexibly
to changes and are willing to adapt to new environmental settings. This does not
only include managers in single firms of a supply chain, it especially includes those
employees which would actually have to work with a performance measurement
system on an operational level.

The important elements found in the study of supply chain performance measurement
problems and challenges indicate that the implementation of such measurement system will
face many challenges. The most relevant skill for a successful implementation is communi-
cation. Communication and detailed presentation of advantages and disadvantages are key
to convince others to participate in a performance measurement system. Besides, many
other challenges can be overcome with excellent communication, since it can, for example,
facilitate trust, which then allows sharing of sensitive data. The key finding is that commu-
nication is the glue between the participants of supply chain performance measurement
systems and needs to be maintained throughout the entire system to guarantee successful
measurement results and performance improvements.
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6 Analyses of supply chain performance measure-
ment challenges

The following chapter analyzes the theoretical and practical findings of the thesis. Therefore the two lists of
challenges are discussed and combined in a final list. This list also ensures the fulfilling of the last sub-
purpose of this thesis by providing the most important challenges for supply chain performance measurement
Sfound in this study.

After identifying the problems and challenges both from theoretical and practical points of
view it is necessary to analyze the findings and to develop a final list of challenges that can
be expected to occur when measuring the performance of a supply chain. The following
table 6.1 presents the findings of the literature review and empirical study in a short over-
view.

Table 6.1: Theoretical and practical challenges of supply chain performance measurement (Own source)

Theoretical challenges Practical challenges
1. Trust 1. Communication
2. Willingness to share information 2. Strong cost focus
3. Collgl?oranon among supply chain 3. Common language
participants
4. Transparency of processes and rela- 4. Trust
tionships 5. Willingness to share sensitive data
5. Understand the SuPPlY chain with ef-| 6 pregent advantages, disadvantages and
fects and causes of action utilization
6. Red lexity of th ly chai
cauee comP ey o ‘e SUPPY B 7 B ducation and willingness to learn
7. Technology is a supporting tool
. L 8. Overcome resistance towards new
8. Implementation and maintaining costs
approaches

The comparison of the found challenges demonstrates many similarities, as well as some
significant differences. Often the descriptions used aim for the same objectives and influ-
ence each other. For example, the fourth point of theoretical challenges “transparency of
processes and relationships™ is closely related to the practical challenge “present advantag-
es, disadvantages and utilization”, since a high transparency of processes is necessary to de-
scribe the advantages of supply chain performance measurement system in detail. By eva-
luating these interdependencies and the importance of each of the challenges the following
final list was developed™:

1. Communication (P1/P3):

The challenge of communication was chosen as the most important for performance
measurement, since it affects and can help to overcome most of the other challenges.

3 The letters in the brackets show which theoretical and practical findings in table 6.1 have been combined
together. Example: Trust (T1/P4) means theoretical finding 1 and practical finding 4 have be combined in
this final challenge.
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It is the glue between the participants|of a supply|chain in order to build up excellent
relationships. Theory states that the commectomof participants through communica-
tion in a supply chain across functional and organizational boundaries can provide
them with relevant, accurate and actual information, reducing temporal and spatial dis-
tances, allowing better and coordinated decisions (Fawcett et al., 2007). Particularly
problematic are the different understandings of supply chain management and the re-
sulting interpretations (Larson, Poist, & Halldorsson, 2007). The findings in the study
indicate similarities, for example, it was found that misunderstandings of supply chain
management can be solved by communicating with a common professional language.
Furthermore, it was seen that in order to make coordinated decisions, it is a necessary
requirement to communicate the advantages and disadvantages of the implementation
of a supply chain performance measurement system throughout the entire supply
chain.

To conclude, an open communication within a supply chain supports the implementa-
tion of trust and helps to avoid misunderstandings among the supply chain partici-
pants as the basis for supply chain performance measurement systems.

Trust (T1/P4):

Anderson and Narus (1990) see trust as the belief of the company that another com-
pany will perform actions that result in positive actions for the company, as well as not
take unexpected actions that would result in negative outcomes for the company. A
lack of trust often hinders organizational learning and is therefore seen as a tremend-
ous barrier in relationships (Kidd et al., 2003). The study as well demonstrated that to
work closely and be able to overcome the multi-dimensional conflicts in a supply chain
it is essential to facilitate trust between the involved participants. Trust is also identi-
fied as the characteristic which is necessary to convince others to participate in a
supply chain performance measurement system. A special challenge for the generation
of trust was found in such a negative economic event as the financial crisis, since most
of the companies in the German medium-sized businesses stated that they see a rising
mistrust between the companies and strong focus on individual companies.

Considering these theoretical and practical findings of trust, it has been chosen as the
second most important challenge for supply chain performance measurement. Based
on excellent communication, it is important to generate a high level of trust in order to
work together and share information among supply chain participants.

Strong cost focus (T8/P2):

In theory it was stated in many cases that investments, for example, into information
sharing technology, have been taken, but the results have not been satisfying (Jap &
Mohrt, 2002). Possible explanations are that investments in technologies have not been
supported by investments in the organizational cultures, for example, to support the
sharing of information (Fawcett et al., 2007). The study emphasized that almost all of
the decisions taken by German medium-sized companies are made according to costs.
Clearly, when the companies invest, they want to know what the expected utilities are
and how long it takes to generate them. If the results of investments are not directly
measurable, the companies often refuse to invest.
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Therefore the strong cost focus has been chosen to be the third most important chal-
lenge, since in a supply chain performance measurement system the cost saving can in
most cases not be predicted in advance. In order convince others to invest and partici-
pate it is necessary to overcome the first challenge and to communicate the trade-offs
and advantages of a measurement system in the long run and explain how it supports
the supply chain management.

Willingness to share information (T2/P5):

A prerequisite for sharing information is that others are willing to share information,
leading to a situation where each member has more information about others (Yu et
al., 2001). On the one side of information sharing is the connectivity between supply
chain partners supported by technologies, while on the other side there is the willing-
ness of people to share information. Often people are unwilling to share information,
because they fear that this might place their organization in a competitive disadvantage
(Fawcett et al., 2007). The arguments found in theory are supported by the findings of
the study. Most of the companies are rather skeptical about sharing data. It was widely
believed that sharing information leads to competitive disadvantages and that this in-
formation is used against them in negotiations.

The challenge of willingness to share information was therefore ranked fourth, since
the sharing of sensitive information is essential to improve the performance of a
supply chain. If this is not achieved, a supply chain performance measurement can not
be implemented and function.

Learning and collaboration among the supply chain participants (13/P7):

The opportunity to learn from others encourages continuous improvement and inno-
vation. To create innovative behaviors, organizations should develop and support
learning behaviors. Learning offers the opportunity to question and challenge existing
processes (Hyland et al., 2003). To further improve the learning in supply chains, a
close collaboration between the participants can be a solution. The most sophisticated
form of collaboration occurs when a strategic alliance is formed between partnering
firms. Strategic alliances enable buying and supplying firms to combine their individual
strengths and work together to reduce non-value adding activities and to improve per-
formance. In order for both parties to remain committed to this form of relationship,
mutual benefit must exist. This is termed as developing “win-win” relationships
(Whipple & Frankel, 2000). The study demonstrated that the companies see learning as
important in improving the supply chain performance. The challenges they see is that
learning has to be done parallel to the daily work, utilization is not measurable, know-
ledge is in the employees, not in the organizations, inability to learn from partners, and
that a learning culture needs to be lived to achieve valuable results. A close collabora-
tion is evaluated very skeptically by the German medium-sized companies; they do not
see this as a justification to intensify learning and improvement. In general, it was
found that the questioned companies see themselves as a single entity and not as a
member of a network such as a supply chain.

The learning and collaboration among supply chain participants was chosen as the
fifth challenge, because, after the previous challenges, it includes the most important
element that is supposed to be achieved by a supply chain performance measurement
system: the improvement of the supply chain. A learning culture and collaboration
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among supply chain participants is essential to eventually improve the supply chain
and achieve a better performance together.

Reduction of complexity (T6):

In a dynamic environment such as a supply chain even simple dyadic relationships be-
tween supplier and customers have a tendency to exhibit operational complexity. The
operational complexity of supplier-customer relations is associated with the uncertain-
ty of information and material flows within and across organizations (Sivadasan et al.,
20006). Therefore the complexity of most supply chains makes it difficult to understand
how activities at multiple tiers are related and influence each other. It is challenging for
performance measures that they must reflect the complexity and consider cross-
company operations from original suppliers to the end customer (Lambert & Pohlen,
2001). The study shows that it is critical to reduce the complexity in order to unders-
tandably present the structure of a supply chain. It was suggested by the companies to
limit the scope of the supply chain and to only include important elements of the
supply chain to make it manageable. Furthermore, it was found that in many cases
there are no guidelines in the form of models to effectively reduce the complexity.
Additionally, many companies were not aware of this challenge. For example, when
they implemented internal performance measures, they often only added new meas-
ures, instead of revising the previous measurement system and adding measures only
where it is reasonable.

This challenge was chosen because it is very important for a supply chain performance
measurement system to define the scope and to ensure the manageability. Only if the
complexity of performance measurement systems is reduced to a reasonable level will
it be possible to generate excellent measurement results that support continuous im-
provement in a supply chain. If this is not achieved, it will be impossible to properly
manage the supply chain and to communicate the advantages and disadvantages of a
supply chain performance measurement system.

Transparency of processes, advantages and disadvantages (T4/P6):

Transparency refers to two-way exchange of information, that is, that the customer
shares data with the supplier about its own operations, as well as requiring the supplier
to share. The development from a simple provision of data to two-way sharing of sen-
sitive information in the pursuit of a new value creation heightens the richness of the
knowledge environment between customer and supplier and in the supply chain
(Jeong & Phillips, 2001). In the study it was additionally found that there is much re-
quest from the participants before they participate in a supply chain performance mea-
surement system to understand the advantages and disadvantages, as well as the work-
loads with the connected utilization. If this is not offered, most German medium-sized
companies indicated that they would not be willing to support a supply chain perfor-
mance measurement system at all.

This challenge was chosen because it is very important to convince other participants
to contribute to a supply chain performance measurement system in order for it to
function. Transparency helps to easily understand how processes work or how they in-
fluence the supply chain. Furthermore, the advantages and disadvantages can be pre-
sented in a more transparent way, making it easier to convince others to participate in
a measurement system.
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8. Handling of new management approaches (T5/P8):

Collaboration between internal and external partners, by considering the effects of
their actions on the supply chain, is essential to create knowledge and information.
The creation of knowledge happens when individuals with different backgrounds col-
laborate and share information. Therefore learning from other is extremely valuable to
innovation and improvement of new performance measurement systems (Hyland et
al., 2003). The study also demonstrated in many different ways that participants had a
certain resistance against change. Some of the participants showed a general negative
attitude against new approaches such as supply chain management, while others ques-
tioned the general use of such new approaches as supply chain performance measure-
ment.

This challenge is significant for the success of a supply chain performance measure-
ment system. The involved companies need to implement an organizational culture
which easily adapts to change and supports the employees to do so. Only if the partic-
ipants on all hierarchy levels of the companies in the supply chain accept new ap-
proaches and are continuously willing to learn, a supply chain performance measure-
ment system will be a success.

9. Technology as a supporting tool only (T7):

It can be found that managers are seeking to improve operational and competitive per-
formance by developing more efficient and effective information sharing capabilities.
Most of the information sharing theories and practical approaches focus on the tech-
nological aspects of information sharing (Fawcett et al., 2007). The companies that
took part in the study emphasized in many situations that a possible solution is always
connected with IT-systems. There was even a request for more IT-support and ma-
thematical solutions. It is also stated that it is crucial to understand that I'T-systems can
offer the opportunity to share information quickly and reliably, but the key is that the
employees working with the system can handle it and accept working with it.

Even though this challenge has been previously mentioned, it still seems significant to
name, since many companies still believe that technology can solve their problems and
see it as more than only a supporting tool. I'T- technology can not ensure the success
of supply chain performance measurement systems; the key is that it is lived by the
participants of the supply chain.

The final list of challenges indicates that there are many elements that need to be included
for supply chain performance measurement. The fact that very few companies have any
experience with measuring the performance of the supply chain makes it particularly diffi-
cult. The main tasks will be to communicate the reasons for supply chain performance
measurement and to convince other supply chain participants to contribute.

In sum, supply chain performance measurement is a new field of research and has not been
widely spread in German medium-sized enterprises. Therefore it is essential to further ex-
plore methods of how to measure the performance of a supply chain by considering the
arising challenges.
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7 Conclusion

The purpose of this thesis was to analyze existing supply chain performance measurement
systems and identify problems and challenges of measuring the performance of the opera-
tions in a supply chain. To achieve this objective several sub-purposes have been presented
and fulfilled.

The first sub-purpose concerned relevant supply chain performance measurement litera-
ture. Thereby the topic of the thesis was further delimited and the scope was defined. The
chapter included a definition of supply chain performance measurement, a description of
internal and external supply chains, different performance measurement systems and a de-
scription of applicable measures.

The second sub-purpose evaluated problems and challenges of supply chain performance
measurement identified in theory. The chapter focused on supply chain information shar-
ing, learning, relationships, complexity and flexibility. The theoretical findings were sum-
marized and a final list of theory based challenges was developed.

The third sub-purpose concerned the identification of problems and challenges for supply
chain performance measurement from a practical view. Therefore the used qualitative re-
search method was described. The presentation of empirical findings was done similarly as
in the theoretical part. In the first section the problems and challenges for supply chain
performance measurement were presented. In the following second section the findings
were then summarized and a list of practice based challenges was developed.

The last sub-purpose discussed the theoretical and practical challenges found in this thesis.
Thereby the found challenges were combined and a final list of challenges for supply chain
performance measurement was developed. The developed list included the nine following
challenges:

1. Communication

Trust

Strong cost focus

Willingness to share information

Learning and collaboration among the supply chain participants
Reduction of complexity

Transparency of processes, advantages and disadvantages

el A o

Handling of new management approaches
9. Technology as a supporting tool only

With the development of this list the purpose and sub-purposes of the thesis to identify
problems and challenges in the performance measurement of a supply chain were fulfilled.

It was critical for this study that it has only been carried out in a small number of compa-
nies, as well as in many different branches in only one country. Therefore the results — or in
this case the challenges — might not be explicitienough-to provide sufficient recommenda-
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tions to companies and the individual characteristics of their branches. Another criticism of
the study is that it only focused on medium-sized businesses which have rather seldom
been involved with supply chain performance measurement, leading to the fact that the re-
sults of the study were mainly based on their thoughts and predictions about performance
measurement and not on their actual experience.

For further research it would be an interesting approach to investigate how the results of
the empirical study change in another environment. The research could be conducted in
only one branch and therefore ensure that the found challenges match the branch and its
characteristics. Additionally, it would be fascinating to know, for example, how companies
see these challenges in an international environment and how the cultural differences influ-
ence the problems and challenges. To further extend the reliability it would also be helpful
to conduct a quantitative study to verify the results by using a larger survey group. This way
the relevance and ranking of the analyzed problems and challenges can be further im-
proved.

Other necessary objects of research that are not directly connected to this study are guide-
lines or models for supply chain performance measurement. Without a guideline or a mod-
el it is almost impossible to communicate and implement a supply chain performance mea-
surement system. Unfortunately only few up-to-date guidelines or models exist that can be
propetly adapted to supply chain performance measurement. The development of such a
guideline or model will help to communicate something more tangible to the companies
and to illustrate how to improve and adapt the supply chains of the individual companies.

The findings of this thesis can therefore be used as the basis of further research by offering
a list of challenges which need to be kept in mind for a successful supply chain perfor-
mance measurement. By conducting the research requests, the use of supply chain perfor-
mance measurement systems can be further improved for the future.
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Appendix A: Interview guide for empirical research

,Supply chain performance mea-
surement problems and challenges*

Interview guide
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Interview guide for the evaluation of supply chain performance measure-
ment problems and challenges

Hello, my name is Christoph Lindner and | am from the Jonkdping International
Business School. | am writing my master thesis on the topic ,Supply chain per-
formance measurement and the occurring problems and challenges®. For this
reason | would like to ask you to take some time to answer the following inter-
view guide questions.

Please answer the questions openly and honestly. If you have any questions,

do not hesitate to ask. Your data will of course be kept confidential and will only
be used for this empirical study.

General part

1. What do you associate supply chain management wi  th?

2. How much can supply chain management support you and your busi-
ness in the future?

. 1 | 2 [ 8 | 4 [ 5 | 6 | 7 |

1 = very significantly, 6 = very little, 7 =no com  ments

3. What is your opinion on how well your company is managing its
supply chain? Do you have a...

O very good opinion

O good opinion

O not that good opinion
O bad opinion?

O no comments

4. What do you think is particularly good when mana  ging your part of the
supply chain?
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5. What do you think is particularly bad when manag ing your part of the
supply chain?

6. ,l take care of, support or work in supply chain optimization
projects...”

regularly

once in a while
seldom

never

no comments

oooon

7. How important do you think are the following cha racteristics when
working with an important supplier or customer ?

1 2 314 |5 ]| 6 7

Trust

Commitment

Costs (inventory, infoutbound freight, stock out)

Quiality (order fulfillment, complaints, material errors)

Time (lead time, on-time delivery, cash-to-cash cycle)

Personal sympathy

Gaining of competences, sales (win-win)

Reducing costs

Creating more value (for customers/companies)

1 = very important, 6 = unimportant, 7 = no comment s

8. Do you think the financial crisis will affect th e characteristics of ques-
tion 7? In what way will they be affected?

9. What do you think could help to further improve your supply chain
management?
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Special part

Now | would like to ask you some questions considering supply chain perfor-
mance measurement.

10.What are the biggest challenges in your opinion when installing a
supply chain performance measurement system which i ncludes the ex-
ternal supply chain?

ok

11.Why should such a supply chain performance meas  urement system be
installed?

ogkrwbE

12.Do you think measuring the performance of asup  ply chain can help
you manage the supply chain ?

O Yes,why:

O No,why:

13.Would you separate performance measurement into internal and ex-
ternal supply chain performance measurement, or con sider it a single
system for the entire supply chain?

O Internal/external, why:

O One system, why:

N
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14.Do you have internal supply chain performance m  easures for your
supply chain?

O Yes - continue with question 15
O No - continue with question 19, why not:

15.What kinds of measures do you use?

O Cost measures

O Quality measures

O Time measures

O Non-quantitative measures

16. Considering your system of internal supply cha in performance meas-
ures, how well do you think it supports your manage ment activities?

.1 [ 2 [ 3 [ a4 [ 5 | 6 | 7 |

1 = very well, 6 = very poorly, 7 = no comments

17.What do you think is working particularly well?

18.Where do you see your major problems?

19.Do you have external performance measures fory  our supply chain?

O Yes - continue with question 20
O No - continue with question 24, why not:

20.What kinds of measures do you use?

O Cost measures

O Quality measures

O Time measures

O Non-quantitative measures
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21.Considering your system of external supply chai n performance meas-
ures, how well do think it supports your management activities?

.1 [ 2 [ 3 [ a4 [ 5 | 6 | 7 |

1 = very well, 6 = very poorly, 7 = no comments

22.What do you think is working particularly well?

23.Where do you see your major problems?

24.Do you agree that measuring the external supply chain is important in
order for a company to be competitive in the future ?

. 1 | 2 [ 3 | 4 [ 5 | 6 | 7 |

1 = totally agree, 6 = totally disagree, 7 =noc omments

Why do you think so?

25.What models for measuring the supply chain perf ~ ormance are you fa-
miliar with?

O None

26.Do you believe that new models, such as the SCO R-model, or the ex-
tension of such existing models as the balanced-sco recard, can help
you to measure your supply chain performance?

1 | 2 | 3 | 4 | 5 [ 6 | 7 |

1 = totally agree, 6 = totally disagree, 7 =noc omments

Why do you think so?
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27.What kind of measures would you suggest when tr  ying to measure the
external supply chain? (If the answer to question 2 0 was yes, what

other measures could be helpful?)

O Cost measures

O Quality measures

O Time measures

O Non-quantitative measures

28.What characteristics are very important to you
chain performance measurement system.

for an excellent supply

1 2 3

Accuracy

Visibility

Facilitates trust

Easy to understand

Encourages appropriate behavior

Measures only what is important

Measures are quantitative

Measures are defined and mutually unders-
tood

Measures are multidimensional

Encompasses both in- and out-puts

1 = very important, 6 = unimportant, 7 = no comment s

29.Do you think your suppliers/customers would be

willing to participate

in a supply chain performance measurement project?

L1 [ 2 | 3 | 4 | 5

| 6 [ 7 |

1 = entirely willing, 6 = not willing, 7 =no com  ments

Why do you think so?

30.What is necessary, from your point of view, to
pliers/customers to participate?

convince/support sup-
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31. How important do you think are the following c

haracteristics for a

successful supply chain performance measurement?

1,234 ,5|6

Strategic fit (effective/responsive)

Development direction and speed

Common culture

Strategic interest

Power distribution

Integration

Understanding of the customer and the supply
chain

Commitment /Trust

Transparency

Benefit sharing

Communication

1 = very important, 6 = unimportant, 7 = no comment s

32. Do you think measuring the performance in the

plex?

supply chain is com-

L1 | 2 | 3 | 4

| 5 [ 6 | 7 |

1 = totally agree, 6 = totally disagree, 7 =no c

Why do you think so?

omments

33.What problems do you see in the complexity in t

he supply chain?

34.How can the complexity in supply chain performa

overcome?

nce measurement be
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35. Would you be willing to share sensitive dataw ith a supplier/customer
to improve the supply chain performance?

.1 [ 2 [ 3 [ a4 [ 5 | 6 | 7 |

1 = entirely willing, 6 = not willing, 7 =no com  ments

Why do you think so?

36. What kind of problems do you see with data sha  ring in the supply
chain?

37.How can problems with data-sharing in supply ch ain performance
measurement be overcome?

38.How important is it to learn from suppliers/cus tomers to improve the
supply chain performance?

1 [ 2 | 8 | 4 | 5 | 6 | 7 |

1 = very important, 6 = unimportant, 7 = no comme  nts

Why do you think so?

39.What kind of problems do you see with learning focused on supply
chain performance measurement?

40.How can the problems with learning in supply ch ain performance mea-
surement be overcome?

41.Reacting flexibly to environmental change isvi  tal; do you think a per-
formance measurement system should be able to adapt to changes
quickly?

O Yes,why:
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O No,why:

42.What kind of problems do you see with flexibili ty focused on supply
chain performance measurement?

43.How can the problems with flexibility in supply chain performance
measurement be overcome?

44. Do you see the following characteristics as pr ~ oblems in supply chain
performance measurement?

Interactions between Suppli-
ers/Customers

Trust

Gaining of knowledge

Information sharing

Flexibility

Complex structures

Utilization

Cost focus when deciding on
implementation

1 = enormous problem, 6 = no problem, 7 = no commen ts

45.Do you see other problems occurring when measur  ing the supply
chain?

Thanks for your participation!

Thank you very much for finding the time to partici pate in my question-
naire. The results will be kept confidential and wi [l only be used for this
master thesis, as mentioned in the beginning. | wis h you the very best and
a nice day.
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Appendix B: Findings and analysis of the study

In the following appendix the findings of the study carried out in this thesis will be de-
scribed and analyzed. Each question will be processed in two steps. In the first step, all the
findings for each interview will be described, while in the second step the findings will be
analyzed. In order to properly fulfill this, the companies and their interviews are numbered
from 1 to 6.

1. Mechanical engineering

2. Electrical engineering

3. Automobile spare-parts

4. Textile clothing

5. Consulting 1
6. Consulting 2 4

Using this procedure it will be possible to carefully describe and analyze all the findings of
the interviews.

General part
1. What do you associate supply chain management wi  th?

1. Connection of the single partners throughout the supply chain.
2. The delivery process from the supplier’s-supplier to the final customer.

3. Securing the supply of goods for a business through organizational and manage-
ment activities.

4. Goods transportation form the production to the customer.
5. Important function in a company, basis of the process chain.

6. Complete chain from production to final customer.

The findings in question 1 show that knowledge about supply chain management is widely
spread in German medium-sized business. What is interesting in this finding is that the un-
derstanding of supply chain management differs. Companies 1 and 2 associate supply chain
management with the complete supply chain from suppliet’s supplier to the final customer.
In comparison, companies 4 and 6 reduce the supply chain management to manage the
supply chain and transportation from production to the final customer, while company 3
has a more internally focused view on supply chain management, concentrating on the
supply of goods. In contrast, company 5 emphasizes only that supply chain management is
important to manage the processes.

4 Consulting 1 and 2 are the same company. Since it is more convenient for the following description, they
are company 5 and 6.
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Analysis:

The different understanding of supply chain management in medium-sized businesses in
Germany leads to conclusion that communicating between and even within companies can
be very challenging. It becomes clear that there is no common language and knowledge
concerning supply chain management.

2. How much can supply chain management support you and your busi-
ness in the future?

1 2 3 4 5 6 7
16,6% | 66,8% | 16,6%

1 = very significantly, 6 = very little, 7 =no com ments

The findings of question 2 show that the companies see supply chain management as from
very significant to rather significant, implying that they are aware of the importance. An as-
pect to point out is that the mechanical engineering company, which was the largest in this
study, saw supply chain management as very significant, while the electrical engineering
company, which is focused on installing electrical equipment, evaluated supply chain man-
agement only as rather significant.

Analysis:

Question 2 shows that the evaluation of how supply chain management can support a
business is strongly dependent on how supply chain management is viewed internally by
the companies. For the electrical company it seems to be odd that they knew what supply
chain management is and then only saw it as rather significant in question 2. This can be
seen as a result of internal conflicts between the interview partners who strongly disagreed
about the importance of supply chain management. Therefore it becomes obvious that dif-
ferent knowledge about supply chain management is not only a problem externally, it is al-
so internal. In general, question 2 revealed that supply chain management is seen as impor-
tant for companies in the future, but with challenging internal and external problems with
understanding of supply chain management that need to be solved.

3. What is your opinion of how well your company is managing its supply
chain? Do you have a...

O very good opinion

O good opinion 83,4%
O not that good opinion 16,6%
0 bad opinion?

0 no comments

This question showed that the participants mainly have a good opinion of how their supply
chain is managed. 5 companies had a good opinion and only one had a not so good opi-
nion.

65



Analysis:

These findings refer back to the fact that all participants thought that their supply chain
could gain some improvement, while at the same time they were quite pleased with the per-
formance of the chain. In some cases, it might have been a tactical decision not to say that
their supply chain works poorly, so downsizing their own work, since the participants are
mostly involved in the supply chain management. Company 3 had not such a good opinion
about their supply chain; this probably was an open answer, since the company is family
owned and the participants were family members (free from hierarchy influences) seeking
to improve their supply chain. In sum, question 3 implies that all participants see improve-
ment potential in their supply chains, even though the general impression of their supply
chains is rather good.

4. What do you think is particularly good when mana  ging your part of the
supply chain?

1. Communication between purchasing and other functions, supplier contacts and re-
lationships, good IT support, logistic, purchasing and distribution processes.

2. Standardized papers, invoice processes, standardized purchasing processes, quality
management, it is lived in the company’s culture.

3. Connection between product demand and purchasing. Close interactions between
purchase and sales department, leading to a high product availability.

4. Distribution within Germany, goods are available from China in a very short time
through excellent third party logistic providers.

5. Good customer relationships, quality of the service.

6. Communication between different functions, results are transparent, leading to
highly motivated employees.

The findings of question 4 show a high concentration on internal elements of the supply
chain when naming good elements. Only for companies 1 and 4 it is found that external
elements are named as functioning well in the supply chain.

Analysis:

Question 4 emphasizes that the companies are mainly focused on internal elements when
they manage the supply chain. It can be assumed that they do not include other companies
in their supply chain management, except in the supplier selection. This leads to the inter-
pretation that many German medium-sized companies see themselves as single entities, op-
timizing their own processes and not the entire supply chains.

5. What do you think is particularly bad when manag ing your part of the
supply chain?

1. Sales are not using all the available IT-tools, integration of supply chain partners
with a common IT-tool.

2. Coordination between the departments, often the easiest way is selected.
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3. Implementation of new goods and the associated development of a new supply
chain to provide high availability. Coordination between demand and inventory of
certain products is not functioning.

4. Sorting of goods in the warehouse.
5. Supply of materials and missing systematic working procedures.

6. Knowledge about supply chain management is not 100%, causing communication
problems and misunderstandings.

Question 5 shows that all the companies have individual problems. There are several
common elements though that concern coordination. The problems that seem to occur are
mainly focused on internal coordination. The only company referring to external partners is
company 1, seeing a problem in the external coordination with suppliers. Companies 5 and
6 emphasize a need for structure and knowledge to be improved, while 2, 3 and 4 focus on
very specific problems.

Analysis:

As noticed in the previous question, it can be found that the companies focus mainly on
their own company when improving the supply chain. Companies 5 and 6 refer to the need
of better structured processes and the need of knowledge, showing that they found general
solutions how to overcome problems in supply chains. These findings are of course related
to the long term consulting experience of these participants. In general, it can be found that
the companies rather focus on their own needs when solving problems.

6. ,l take care of, support or work in supply chain optimization
projects...”
O regularly 33,4 %
O once in a while 66,6 %
O seldom
O never
O no comments

This question is used to confirm that the participants work in supply chain projects and are
therefore able to answer the interview guide. The findings can also support the fact, men-
tioned earlier in question 3, that the participants believe that their supply chain is function-
ing good since they are involved in the supply chain management.

7. How important do you think are the following cha racteristics when

working with an important supplier or customer? (in percentage terms)
1 2 3 4 5 6 |7
Trust 17,7 | 83,3
Commitment 17,7 | 83,3
Costs (inventory, in/outbound freight, 33,3 |33,3|17,7 | 17,7
stock out)
Quiality (order fulfillment, complaints, material | 0,5 | 33,3 | 17,7
errors)




Time (lead time, on-time delivery, cash-to- 17,7 | 66,6 | 17,7

cash cycle)

Personal sympathy 33,3 |33,3| 33,3
Gaining of competences, sales 0,5 | 17,7 | 33,3
(Win-win)

Reducing costs 33,3 | 66,6

Creating more value (for custom- 33,3 0,5 | 17,7
ers/companies)

1 = very important, 6 = unimportant, 7 = no comment s

The findings of question 7 show that trust, commitment and reducing costs vary from very
important to important to the participants. Cost, quality, time and creating value range
from very important to rather important, while personal sympathy and gaining of compe-
tences are only from important to rather unimportant.

Analysis:

The characteristics that are important can clearly be separated in three groups as described
above. It becomes obvious that for a successful relationship with suppliers and customers
trust, commitment and cost reduction are essential elements. As long as these elements are
tulfilled, a relationship can function successfully. The other elements are also important
since they can affect the first three elements, but they are secondary or third for successful
relationships. Therefore it is necessary to establish trust, commitment and reach cost reduc-
tion in a supply chain management when including customers and suppliers.

8. Do you think the financial crisis will affect th e characteristics of ques-
tion 7? In what way will they be affected?

1. Yes, the trust in the market will be reduced, commitment will need to rise, other
aspects will stay the same.

2. Yes, suppliers will aim for better relationships with the company, suppliers will be
more likely to suffer.

3. Yes, reduced trust, reduced liquidity of companies, more securities through higher
stocks and less availability of products.

4. Yes, reduced quality due to high price pressure, might also cause time problems.

5. Yes, price reduction, banks deny financing, risk sharing becomes more relevant,
supplier or customer should finance products depending on the financial situation.

6. Yes, lower orders in many branches will cause difficulties. Trust will be lost in the
market.

The findings of this question all confirm that the financial crisis will affect the characteris-
tics of supply chain relationships. There are two main elements that the financial crises will
affect negatively: the trust in relationships, since companies might not be able to pay their
bills or cannot finance investments, and falling prices combined with more intense compe-
ttion.
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Analysis:

It is shown that the financial crisis will make the management of supply chains more diffi-
cult. Important elements of trust and commitment need to be built up again to install effec-
tive supply chain management. The tendency of some managers during the interviews was
that at the moment a mentality of “save what you can save” arose. In that situation most
companies focus on their own survival and not on that of the supply chain, making the
supply chain management irrelevant.

9. What do think could help to further improve your supply chain man-
agement?

1. Understanding of partners with IT-support and mathematical models which are
generally confirmed.

2. Continuous employee development and new ideas and solutions.

3. IT- analysis programs to calculate mathematical models for inventory and product
availability.

4. Better communication between administration and warehouse.

5. More standards and systematic work.

6. Continuous improvement, teams to improve process on the basis of collaboration.

The companies named several elements to improve their supply chain management: I'T-
tools as support, mathematical models, continuous improvement and employee develop-
ment, improved communication and coordination, and standards and systematic working
processes.

Analysis:

The questioned companies are aware of many supply chain management problems and
they are also aware of solutions. The focus of these solutions mainly considers internal as-
pects except for the suggestion of company 1, requesting an I'T-support for partner under-
standing. The challenge arising from this internal focus is that the companies are unaware
of the effects of their actions on the whole supply chain and how it can be managed.

In sum, the questions of the general part imply that the medium-sized businesses in Ger-
many are aware of supply chain management, but that it has not reached a widespread op-
erational level. Major challenges are employee education on supply chain management and
transferring the thinking behind this management philosophy.

Special part

Now | would like to ask you some questions considering supply chain perfor-
mance measurement.

10.What are the biggest challenges in your opinion when installing a
supply chain performance measurement system which i ncludes the ex-
ternal supply chain?
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1. Data has to be consistent, available and analyzed the willingness to believe in num-
bers and manage according to them, less measures are sometimes more.

Interfaces, short distances and fast communication with all supply chain members.
Estimation of future demands for certain parts, supplier involvement.
Fast delivery of goods from Asia, inventory management.

Internal and external coordination of the processes.

AR

Costs, time, quality and coordination.

The findings of question 10 emphasize a great variety of challenges when implementing a
supply chain performance measurement system. Important findings were data consistency,
referring to the fact that data is the basis and needs to be shared over the entire supply
chain. Another important challenge found is the communication and coordination of
flows. The participants are concerned of how information is shared and how goods are de-
livered. Furthermore, it is mentioned by company 1 that such a system needs to be lived
throughout all the involved participants. Therefore it seems to be very important to suc-
cessfully convince the supply chain participants to support and implement a measurement
system.

Analysis:

The findings indicate that companies already see many different problems in the implemen-
tation of a supply chain performance measurement system. The problems found show that
some companies are worried about communication patterns in such a system and how cor-
rect and valuable data can be transported throughout the complete supply chain. The an-
swers of the question present that data management, communication and coordination of
information and material flows, and the fact that a measurement system needs to be lived
are keys to success.

11.Why should such a supply chain performance meas  urement system be
installed?
1. Transparency, management support, quality improvement.
2. One contact person, less personnel, higher customer satisfaction.
3. Less inventory and high availability, less bound capital, risk reduction.
4

Optimal inventory, high quality delivery, less mistakes, goods delivery and control
of finances.

o

Control of processes, benchmarks for measuring, figures for cost reduction.

6. Continuous improvement, realization of cost reduction potentials, lead time reduc-
tion, process optimization.

Question 11 illustrates many different reasons why a supply chain performance measure-
ment system should be implemented. The most significant objectives the participants con-
nected to a measurement system include transparency, cost reduction, inventory manage-
ment, control and optimization of processes, risk reduction and continuous improvement.
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Analysis:

The answers to this question clearly state what a performance measurement system should
provide and what improvements it should achieve. An interesting aspect is that almost all
companies expect cost reduction or are aiming for it. For the usage of supply chain per-
formance measurement system, this can only be reached on a long term basis, since such a
system needs to function propetly before it can identify cost reduction potentials. This high
expectation towards cost reduction can lead to disappointment and failure of such projects.

12.Do you think measuring the performance of a sup  ply chain can help
you manage the supply chain ?

Yes, processes become visualized through measures.

Yes, it helps to identify problems.

Yes, it improves the management of low inventory and high availability.

Yes, weaknesses and problems are found and can be optimized.

AN o S

Yes, data can be collected to support management.
6. Yes, indicators can present what functions and what does not function.

All the participants indicate that a supply chain performance measurement system can pro-
vide them with valuable information about problems and where improvements can be
achieved.

Analysis:

It is very interesting that all the participants agree that a supply chain performance mea-
surement could improve the companies’ processes. The question arising from this is why
do the companies not have such systems to measure their performance?

13.Would you separate performance measurement into internal and ex-
ternal supply chain performance measurement, or con sider it a single
system for the entire supply chain?
1. One system; a holistic view of the supply chain is necessary.
2. One system; because the processes are not so complicated. (for the own company)

3. One system; customer satisfaction, just-in-time deliveries are possible, low invento-
ry and high availability.

4. One system; control of the complete material flows.

5. One system; connection between internal and external supply chains is very close,
therefore it is one system.

6. One system; internal and external supply chains affect each other.

Question 13 gives an idea about the reasons why companies face challenges in implement-
ing supply chain measurement systems. They are all aware of the fact that in order to con-
trol the supply chain it needs to be viewed as one system consisting of all supply chain par-
ticipants, internal and external supply chains.
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Analysis:

This view from all the participants raises the problem of highly complex systems that are
difficult to manage. The companies seem to be aware of their environment, but at the same
time mainly intend to focus on their own matters. (See general part) This is an indicator
that a supply chain is so complex for the companies that they do not see an opportunity to
manage it. (This is a part of the answer to question “Why companies are not implementing
a supply chain performance measurement system, even though they are aware of the ad-
vantages)

14.Do you have internal supply chain performance m  easures for your
supply chain?

O Yes - continue with question 15 33,4 %
O No - continue with question 19 66,6 %

This question combines the answers of questions 14 -18

1. Use of cost, quality and time measures. Did not answer question 16-18 because of
internal political reasons.

2. Only the price is accounted.

3. Use of cost, quality and time measures (inventory level, bound capital, inventory
turnover, warchouse and customer complaints). Question 16 is between good and
decent. Questions 17 -18 were not answered due internal political reasons.

4. Not using any measures, but they are in the development process. (price is a meas-
ure)

5. Could not answer this question because of the consulting background. Stated that
companies often use a set of internal measures, but are often unaware of interrela-
tions and effects of the measures.

6. Could not answer this question, because of the consulting background. Found that
many companies are trying to develop measurement systems, but lack knowledge
on how to manage them.

Only two companies questioned stated that they measure their performance with figures.
Both companies confirmed that they measure cost, time and quality. The other two com-
panies are only using price as an indicator. The two consulting companies mentioned that
their experience shows that many companies use internal measures, but are unaware of in-
terrelations or lack knowledge on how to manage such measurement systems.

Analysis:

The findings cleatly state that most companies lack the ability to build up internal mea-
surement systems which provide easily understandable measures that actually support the
management activities. This is also stated by the fact that the two companies having meas-
ures did not know what particularly was supported by these measures or chose not to an-
swer because of serious problems with the measures. Therefore it can be found that the in-
ternal measurement systems lack quality and need to be improved first, before the entire
supply chain can be included.
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19.Do you have external performance measures fory  our supply chain?

O Yes - continue with question 20 16,6 %
O No - continue with question 25 0,833 %

This question combines the answers of questions 20 -23

1. Use of cost, quality and time measures. Did not answer questions 16-18 because of
internal political reasons.

Not used, only the price counts.
Generally no, only for unique situations.

Are not measured.

A I

Could not answer this question because of the consulting background. Are seldom
used in consulted companies.

6. Could not answer this question, because of the consulting background. Are seldom
used in consulted companies.

It is observed that five out of the six companies state that they do not use external meas-
ures to control the supply chain or their suppliers and customers. Only company 1 is using
cost, time and quality measures to control suppliers and customers.

Analysis:

The findings are evidence of the fact that none of the companies are actually controlling
their supply chain beyond their own boundaries, other than performance measurement of
suppliers and customers, but in these cases the measurement is limited just to the next sup-
plier and customer and not beyond them. In sum, it can be stated that no holistic supply
chain performance measurement is actually taking place.

24.Do you agree that measuring the external supply chain is important in
order for a company to be competitive in the future ?

1 2 3 4 5 6 7
66,6 % 33,4 %

1 = totally agree, 6 = totally disagree, 7 =noc omments

The only opportunity to stay competitive.
If there is no material, then there is no customer satisfaction.
It is not relevant in spare-parts retailing.

Internal processes are motre important.

AN o S

Relationship with the customers is very important, quality and the processes of the
product can be controlled.

6. Processes need to be known to optimize them.
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Companies 1, 2, 5 and 6 believe that the external supply chain is very important for compe-
titiveness in the future. In contrast, companies 3 and 4 focus more on internal processes or
do not see the potential in external supply chain.

Analysis:

The results of this question indicate two findings. First, some companies see the external
supply chain as their future field for competitiveness where they should focus and develop.
The second finding is that other companies are more focused on the improvement of in-
ternal processes or they do not see any relevance of the external supply chain to their com-
pany. In conclusion, this means that there are many different strategic intentions concern-
ing supply chain management, causing enormous problems when cooperating with each
other.

25.What models for measuring the supply chain perf ~ ormance are you fa-
miliar with?

1. Balanced-scorecard, SCOR-model and many others.
2. None.
3. Not really known.
4. None.
5. None.
6. None.

Only company 1 knew any models supporting the supply chain performance measurement.
This can be explained by the fact that the questioned person had just received his PhD de-
gree. Other than that nobody knew models supporting the supply chain performance mea-
surement.

Analysis:

There was almost no knowledge of scientific models found during this survey. This also re-
fers to the fact that some people working with supply chain management have never stu-
died or are just not aware of this rather young management field.

26.Do you believe that new models, such as the SCO R-model, or the ex-
tension of such existing models as the balanced-sco recard, can help
you to measure your supply chain performance?

1 2 3 4 5 6 7
166% | 0,5% | 334%

1 = totally agree, 6 = totally disagree, 7=noc omments

1. Practice is too complex, models are too abstract.
2. Skeptical, models are too abstract, might help for some projects.

3. Not adaptable to practical matters.
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4. The balanced-scorecard can support everything, but the question of reliability stays.
5. Skeptical whether a model can capture the entire supply chain.
6. Objectivity is not always provided, but it can help to visualize processes.

The major concern of the participants is whether a model is able to capture the complexity
of practice and if it is adaptable to specific situations. The participants were quite skeptical
whether such models are usable, except for company 4, which believed that the balanced
scorecard is highly usable, but at the same time questioned the results.

Analysis:

The participants are very skeptical about the usage of any model. Models often receive re-
sistance and are seen as academic work, unusable in practical environments. The challenge
for a performance measurement system is therefore to be highly relevant for practical usage
and to overcome the employees resistance.

27.What kind of measures would you suggest when tr  ying to measure the
external supply chain? (If the answer to question 2 0 was yes, what
other measures could be helpful?)

1. Costs, quality and time.
2. Costs, quality and time.
3. Costs, quality and time.
4. Costs, quality and time.
5. Costs, quality and time. Qualitative measures are too subjective to evaluate.
6. Costs, quality and time.

All participants see cost, quality and time as the essential measurements. None wanted to
measure qualitative measures because they are too subjective to evaluate, as company 5
stated.

Analysis:

Question 27 implies that all companies want to measure the traditional elements of cost,
quality and time. Therefore a supply chain performance measurement system should con-
centrate on such measures and not include unwanted qualitative measures.

28.What characteristics are very important to you for a excellent supply
chain performance measurement system. (in percenta  ge terms)

1 2 3 4 5 6 7
Accuracy 83,4 | 16,6
Visibility 0,5 | 334 16,6
Facilitates trust 16,8 | 33,3 | 33,3 | 16,6
Easy to understand 66,7 | 33,3
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Encourages appropriate behavior 16,7 | 66,6 16,6

Measures only what is important 66,7 33,3

Measures are quantitative 83,4 16,6

Measures are defined and mutually unders- 66,7 | 33,3

tood

Measures are multidimensional 33,5 33,3 16,6 16,6

Encompasses both in- and out-puts 66,7 | 33,3

1 = very important, 6 = unimportant, 7 = no comment s

The findings of question 28 mainly indicate that all the suggested characteristics are either
very important or important for the participants. It is interesting that facilitating trust is not
indicated as very important, it is spread from 1 to 4. This finding is rather odd, since pre-
viously the participants found trust to be very important. Other findings are that company
2 placed their evaluation for visibility and multi-dimensional measures at 0, rating these
characteristics as unimportant. When asked why during the interview, they said that their
processes are so simple that they do not need these characteristics.

Analysis:

The results state that the companies request high accuracy, visibility, easy understanding,
encouragement of appropriate behavior, measuring only what is important, quantitative
measures, defined, multidimensional and mutually understood and encompassment of both
in- and out-puts. The odd element is that a supply chain measurement system should not
necessarily facilitate trust. An explanation for this might be that the participants see trust
more on a personal level which should be there beforehand between supply chain partici-
pants and is nothing that a measurement system can help to build up by numbers.

29.Do you think your suppliers/customers would be willing to participate
in supply chain performance measurement project?

1 2 3 4 5 6 7
33,3% | 33,3% | 33,4%

1 = entirely willing, 6 = not willing, 7 =nocom  ments

Why do you thinks so:

1. Lack of trust; transparence and openness is reduced.
2. The larger the company, the more likely it will participate.
3. Only exceptional customers, suppliers would be willing if they see advantages.

4. Workload and utility need to be compared. If the utility is higher, the partner will
participate.

5. 1If the utility is visible and the workload manageable.
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6. Communicating reasons and opportunities. Presentation as a support management
tool.

The answers range from willing to rather not willing to participate in a supply chain per-
formance measurement system. Again, trust is essential for participation, as well as the fact
that the suppliers need to see their advantages and disadvantages. The companies also need
to be aware of workloads and utility of a performance measurement system. Company 2 al-
so mentioned that the larger a company, the more likely it will be to participate.

Analysis:

Participation in a supply chain performance measurement system is based on trust and
utility for the participating company. The companies, in this case, suppliers and customers,
clearly want to know what their advantages are and how it improves the performance. Only
if this can be communicated, the companies will participate.

30.What is necessary, from your point of view, to convince/support
suppliers/customers to participate?
1. Trust.

2. They either want to participate or they do not. (The size of the company is impor-
tant)

3. Information about advantages; partners need to see the economic advantages.

4. Advantages for customers and suppliers need to be visible. The best way is to dem-
onstrate in figures.

5. Information, utility and win-win.

6. Communicating the advantages and disadvantages of a supply chain performance
measurement system.

In order to convince companies to participate, the companies named similar aspects as in
question 29. Namely this were trust, communication of advantages and disadvantages, win-
win situations and the size of a company.

Analysis:

For the analysis see question 29.

31. How important do you think are the following c haracteristics for suc-
cessful supply chain performance measurement? (in p ercentage
terms)

Strategic fit (Effective/responsive) | 66,6 | 16,6 | 16,6

Development direction and speed | 16,6 | 0,5 | 33,4

Common culture 33,4 66,6
Strategic interest 33,4 0,5 | 16,6
Power distribution 168222 3 1833 16,6
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Integration 66,8 | 16,6 16,6
Understanding of the customer 16,8 | 0,5 | 16,6 16,6
and the supply chain

Commitment /Trust 16,8 | 0,5 | 16,6 16,6
Transparency 66,7 | 16,6 | 16,6

Benefit sharing 33,4 | 33,3 33,3
Communication 83,4 16,6

1 = very important, 6 = unimportant, 7 = no comment s

The most important characteristics for the companies seem to be communication, strategic
fit, integration and transparency. A little less important are development direction and
speed, strategic interest, commitment/trust and understanding of the customer and the
supply chain. Important matters are power distribution and benefit sharing, followed by a
common culture. The points given on the scale higher then four show individual opinions
and can not be evaluated concerning any specific finding.

Analysis:

It is interesting that the companies mainly focused on terms that can be supported or
solved by technical solutions, such as communication or transparency. They also feel that
strategic fit is very important. The key point in the answers of this question is that they do
not see social competences such as company culture or understanding of the custom-
er/supply chain as the most important. This emphasizes that most of the companies have
the tendency to expect technical solutions to solve their problems without investing in the
social competences of their companies.

32. Do you think measuring the performance in the supply chain is com-
plex?

1 2 3 4 5 6 7
83,4 % | 16,6 %

1 = totally agree, 6 = totally disagree, 7 =no com ments

Taken into consideration in the following two questions.

33.What problems do you see in the complexityint  he supply chain?
(structural/organizational)

1. Complicated, not easy to understand relations within the chain, dynamic within
short time periods.

2. The larger the structure or the supply chain, the more complex it is, a lot of work,
ignoring the system if it is too complex (search for the easiest way).

3. Integration, many heterogenic organizations, internal and external interfaces are
very complicated.
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4. Very high workloads for the entire supply chain, very complex when starting, data
security, humans are involved. The larger the supply chain, the easier is the loss of
visibility and control.

5. Many things need to be included, structural and organizational elements from ques-
tion 31 need to be evaluated.

6. Many things need to be included, high workload for measurement and comparabili-
ty needs to be secured.

The six companies all agree that complexity is an enormous challenge for supply chain per-
formance measurement. The main concern of the companies is that many different aspects
need to be considered. It is essential to include supply chain participants, understand rela-
tions between them and to manage internal and external interfaces. Other problems men-
tioned are involvement of human errors, high workload for measurement and the challenge
to receive comparable results.

Analysis:

All participants agreed that supply chain performance measurement is highly complex, stat-
ing that heterogenic organizations and the dynamic changes in the environment of a supply
chain cause tremendous challenges in understanding and in control.

34.How can the complexity in supply chain performa nce measurement be
overcome?
1. Clear structures and rules.
2. Transparency, reduction and focus on the important elements of a supply chain.

3. Stepwise implementation of easy and understandable instruments, integration from
internal to external, transparence of suppliers and customers.

4. Transparency and better communication.
5. Focus on the important elements, concentrate on core-competences.

6. Standardization, simplification, transparency, the more structured, the easier it is to
work.

Transparency, standardization and communication are the most named points. The com-
panies value these elements as essential in managing the complexity of the supply chain.

Analysis:

The answer of this question confirms the findings from question 31 which also evaluated
transparency and communication as the most important. Therefore it can be assumed that
these characteristics are very important for a successful supply chain performance mea-
surement system.
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35. Would you be willing to share sensitive dataw  ith a supplier/customer
to improve the supply chain performance?

1 2 3 4 5 6 7
16,6 % | 16,6 % | 0,5% | 16,6 %

1 = entirely willing, 6 = not willing, 7 =no com  ments

Taken into consideration in the following two questions.

36.What kind of problems do you see with data shar  ing in the supply
chain?

1. Company secrets, lack of trust with handling of data.

2. Company secrets, sharing can lead to disadvantages.

3. Threat of passing information, such as purchasing prices, to third parties.
4

Human behavior of being unwilling to pass information (it is power). No prices for
goods can be passed. It is trust based. It can cause lose of customers, lead to price
agreements and higher price pressure.

5. It is needed for a holistic approach of supply chain performance measurement
based on trust. Losing know-how and sensitive data is problematic.

6. Requirement for optimization of processes, use of the data by the competitors, who
knows the supply chain, knows how the company works.

The majority of the companies said that they are very skeptical about the sharing of data.
They found that sharing of sensitive data causes competitive disadvantages and that the in-
formation is used against them. They also stated that trust is the basis for sharing informa-
tion. Exceptions were companies 5 and 6 which stated that sharing sensitive information is
the basis for optimization and improvement of the supply chain performance. These
statements lead to the consulting background, but they also said that according to their ex-
perience, German companies, especially in the medium-sized businesses, are very anxious
about sharing data.

Analysis:

Sharing sensitive data seems to be a major issue for the companies. They are not willing to
share information on an open basis and almost refuse it. For supply chain performance
measurement systems, sharing of information will be a major challenge that needs to be
overcome.

37.How can problems with data-sharing in supply ch ain performance
measurement be overcome?

1. Laws and rules, but they are often broken.
2. Absolute trust necessary, but it does not exist and therefore it is not done anymore.

3. Trust is necessary but seldom completely given, contracts and punishments for
passing data can be used.
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4. Through trust.
5. With contracts and trust.
6. Intensive trust, no security provided, the company is either willing to share or not.

The basis for information sharing is trust. Furthermore, contracts and agreements can help
to secure sensitive information.

Analysis:

As found the in the previous question, trust is the basis for information sharing, but even
with contracts it cannot be secured to 100%. Therefore the companies tend to refuse to
share this information at all, since they fear loss of power and to suffer disadvantages in
competition.

38.How important is it to learn from supplier/cust omer to improve the
supply chain performance?

1 2 3 4 5 6 7
66,7 % | 16,6 % | 16,6 %

1 = very important, 6 = unimportant, 7 = no comme  nts

Taken into consideration in the following two questions.

39.What kind of problems do you see with learning focused on supply
chain performance measurement?

1. Time, workload and utility.

2. Big companies can help with their experience and the others are too small.

3. Know-how transfer, informal relations of employees, rivalry of employees, people
need to live such system of customer feedbacks or forecasting.

4. Knowledge is in employees, not in the organization, learning can always be done
and improve the performance.

5. Tack of acceptance of partners’ skills and the power distribution, who can and is
willing to learn from whom.

6. Collection of experience, time problem, since it needs to be done parallel to work,
everybody has the same knowledge, high education expenses.

The companies agree that learning from others is very important to improve their perfor-
mance. The problems they eventually associate with learning is that it is mainly done paral-
lel to daily work, the utilization is not measurable, knowledge is in the employees, not in
the organizations, lack of consent to learn from partners and that a learning culture needs
to be lived in order to actually function. Therefore it can be stated that learning needs to be
supported by the company’s culture to achieve valuable results.

Analysis:

Learning seems to be very problematic for the companies, it is an intangible asset and
therefore does not receive too much attention. This is also found in question 31, which

81



states that social competences are not valued as much as technical assets. Therefore it can
be said that learning is not as supported as it should be to allow companies to adapt to
changes or implement a supply chain performance measurement system.

40.How can the problems with learning in supply ch ain performance mea-
surement be overcome?

Investment in learning, the willingness to do so, sustainability of the supply chain.

Observation and learning, learning by doing (Best-practice).

Education seminars and information.

Employee binding and social aspects.

Openness, trust, close relationships, flat hierarchy and fair power distribution.

SR o M

Standardized learning and controlling does not necessarily mean improvement, it
can also mean blaming others, learning modules building up on each other.

To overcome the problems in learning, the companies suggested a broad variety of solu-
tions. They range from seminars on learning by doing to employee binding and social of-
ferings. Also very interesting is the comment that controlling does not only mean im-
provement, it can also encourage blaming others. This is a valuable statement since it can
cause many problems when implementing a performance measurement system, maybe
even leading to failure.

Analysis:

The key for learning is the willingness of the company to invest in learning. The companies
are all aware of solutions of how to learn, but most of them are not directly investing in
learning. The trade-off which needs to be settled is how much does the learning improve
performance and how much does it cost to educate the employees. The basis for success
when implementing a supply chain performance measurement system is that the employees
learn and understand the need of such a system. If that is that not given, situations such as
blaming of others occurs.

41.Reacting flexibly to environmental change is vi tal; do you think a per-
formance measurement system should be able to adapt to changes
quickly?

1. Yes, for structural changes, and Noj since the forecast and measures need to be
comparable over a long time. (Not every environmental change should be eva-
luated, only the important ones)

2. No, short term changes should not be considered. Data is not comparable other-
wise.

3. Yes, environment of market, laws and requirements changes. Integrated system.
Suppliers and customers disappear or change; this needs to be adapted in a supply
chain performance system.

4. Yes, should be able to react quickly, changes and extensions should be possible.

5. Yes, basis for the functionality of the system. Short product life-cycles. Supplier
change is not as flexible.
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6. Yes, high flexibility and experience collection and sharing are requirements. Orga-
nizational freedom of decisions. Highly dependent on each participant’s flexibility
in the supply chain.

For 5 of the 6 companies, reacting flexibly to environmental changes is essential for the
success of performance measurement systems. They name that companies need to be able
to flexibly switch suppliers and customers, that a system needs to react to environmental
changes and can be extended accordingly to the demands. In comparison to the flexibility,
it is also argued by company 2 and partly by 1 that for the measurement of the perfor-
mance it is important to have comparable data over a longer time period. Therefore they
request a static system or that the changes in the supply chain performance measurement
system should be carefully considered before they are realized.

Analysis:

The finding of this question emphasizes that a supply chain performance measurement sys-
tem on the one hand needs to be highly flexible to adapt to environmental changes, while
on the other hand it needs to provide comparable data about the performance of the
supply chain on a long term time horizon. The challenge is therefore to balance flexibility
and static elements in one system to achieve optimal measurement results.

42.What kind of problems do you see with flexibili ty focused on supply
chain performance measurement?

Answers are given in question 41.

43.How can the problems with flexibility in supply chain performance
measurement be overcome?
1. Not solvable, continuous changes.
2. Static system, only long term changes are evaluated.
3. Seminars and information.
4

Constant actualization and consideration of new procedures. Evaluation of effects
and changes on the entire system.

o

Transparency of processes allows quick reaction to environmental changes.

6. Communication about why flexibility is necessary for the supply chain and its per-
formance measurement system.

The companies could not suggest and identify common solutions on how to overcome
flexibility problems. The suggestions range from a static system to transparency and com-
munication. It is evident that there is no real solution found. Company 1 even states that
there is no solution to manage flexibility.

Analysis:

According to these findings, problems of flexibility can not be solved, they can only be ac-
cepted. It is problematic that flexibility can always jeopardize performance measurement
systems, since adaptation to changes is needed, while at the same time the results need to
be comparable. This is an enormous challenge for supply chain performance measurement.
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44. Do you see the following characteristics as pr  oblems in supply chain
performance measurement? (in percentage terms)

1 2 3 4 5 6 7
Interactions between Suppli- 0,5 | 16,6 | 33,4
ers/Customers
Trust 33,4 | 66,6
Gaining knowledge 0,5 | 16,6 | 33,4
Information sharing 16,6 | 0,5 | 16,6 | 16,6
Flexibility 16,6 | 33,4 | 0,5
Complex structures 33,4| 0,5 16,6
Utilization 16,6 | 33,4 | 33,4 | 16,6
Cost focus when deciding on 0,5 | 33,4 | 16,6 | 16,6
implementation

1 = enormous problem, 6 = no problem, 7 = no commen ts

The most significant problems found by the companies were trust, complex structures and
cost focus when deciding on implementation. These problems are followed by interactions
between suppliers and customers, flexibility and information sharing. Not as problematic,
according to the companies, are gaining knowledge and utilization. In general, all the cha-
racteristics are seen more or less as problems.

Analysis:

The findings of question 44 illustrate that almost all of the issues are seen as problematic
for a supply chain performance measurement system. The companies see these characteris-
tics as essential to overcome in order to successfully implement a supply chain perfor-
mance measurement system. It is interesting that, similarly to previous questions, trust and
costs issues are evaluated as the most challenging problems. In conclusion, this question
demonstrates that supply chain performance measurement is facing a wide range of prob-
lems and challenges.

45.Do you see other problems occurring when measur  ing the supply
chain?

1. Practical applicability and feasibility with the help of IT-systems with the right informa-
tional value.

2. None.

3. Know-how transfer and knowledge concentration in several employees.

4. Human failure, for example, when entering data into a system.

5. Not accepting a new system by the employees can disturb the processes, a system
needs to be lived.

6. None.
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The companies identified 4 additional problems when measuring the supply chain. The
practical application with IT-systems, the knowledge-transfer between participants, the in-
volvement of humans leading to failure and the ability of the employees to live such a mea-
surement system.

Analysis:

The human element seems to be a major issue for the companies. The fear of human fail-
ure, not living a system and the knowledge concentration in few employees state that there
is a high need to invest in these social competences when implementing a measurement
system. Furthermore, the practical application in general and the support through IT-
systems is questioned, indicating that a common IT-solution for the supply chain is far
from reality. Since it is almost impossible to implement a performance measurement sys-
tem without IT-support, tremendous challenges arise. Therefore it can be concluded that
the development of an IT-system with high investments in the social competences of the
involved employees is important for success.
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