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Abstract

This Doctoral Thesis addresses the topic of measurement of excellence and cost in a 
supply chain. In this thesis, a framework for monitoring and analysing of cost in 
the supply chain is developed. A model for analyzing excellence in a supply chain is 
also developed. The work aims to facilitate improvements and to improve 
decisionmaking regarding Supply Chain Management (SCM) and excellence 
and cost improvements in supply chains.

The thesis contains an introduction, a literature review and five papers. The first paper 
considers performance measurements in supply chains within companies having 
business in Sweden. An empirical study was initiated in order to investigate what 
performance measurements they use to measure the performance in the supply chain. 
Main focus has been on excellence and cost. Interviews with supply chain 
professionals within the selected 30 companies have been conducted in Sweden. In 
the second paper, a framework is suggested for measuring cost in the supply chain. 
The framework defines Supply Chain Cost (SCC). Total SCC is the sum of 
Manufacturing cost, Administration cost, Warehouse cost, Distribution cost, Capital 
cost and Installation cost.

The third paper considers measurement of excellence in a supply chain. An 
"Average Logistic Index", ALi was suggested as a method for measuring 
excellence in the supply chain. This index combines the cost concept and the 
customer service concept. In paper IV the SCC framework from paper II and the 
excellence model in paper III are used in a framework for evaluating changes in 
a supply chain. Two scenario analysis are based on a five step approach 
measuring SCC and customer service measures, delivery precision and lead- 
time, before and after a performed or planned change. Paper V considers 
how offshoring and outsourcing activities are affecting excellence and 
SCC in the supply chain. Ten managers from different companies were 
interviewed. Pitfalls when handling decisions about offshoring and 
outsourcing and criterias for successful offshoring and outsourcing were identified.

The papers in this thesis can be used in different ways and in that way help 
companies in taking the right decisions about improvements in the supply chain. 
People within the industry who are active in the supply area would then get models 
and frameworks for measuring excellence and SCC in the supply chain. 
Implementation of the models and frameworks are recommended to be implemented 
in Enterprise Resource Planning (ERP) systems in order to simplify and secure the 
measurement of excellence and SCC in the supply chain.

Key words: SCC, supply chain excellence, SCM, performance measurements.



Sammanfattning

Den här avhandlingen behandlar mätningar av totalkostnaden i en försörjningskedja
och mätningar av excellens i en försörjningskedjan. En modell för uppföljning och
analys av totalkostnaden i en försörjningskedja är utvecklad i avhandlingen. En
annan modell är framtagen för att mäta excellens i försörjningskedjan. Syftet med
modellerna är att ge ett verktyg för att identifiera förbättringar och optimera
beslutsfattande gällande förbättringar av excellens i försörjningskedjor.

Avhandlingen innehåller en introduktionsdel, en litteraturstudie och fem artiklar. Den 
första artikeln handlar om hur prestationsmätningar görs inom svensk industri. En 
empirisk studie initierades för att undersöka vilka prestationsmätningar som görs för att 
följa upp hur försörjningskedjan presterar. Intervjuer gjordes med ett antal 
yrkesverksamma inom försörjningskedjan i olika svenska företag. I den andra artikeln 
föreslås en modell för att mäta totalkostnaden i en försörjningskedja. Totalkostnaden är 
summan av kostnaderna för tillverkning, administration kaptalbidning, lager, 
distribution och installation.

Den tredje artikeln handlar om excellens i försörjningskedjan. Ett index, 
"genomsnittligt logistik  index", ALi  föreslås som en metod för att mäta excellens. 
Detta index kombinerar kostnadsperspektivet och kundserviceperspektivet. I artikel 
fyra används modellen från artikel två, som mäter totalkostnaden och modellen som 
mäter excellens från artikel tre i ett ramverk som används till att utvärdera 
förändringar i försörjningskedjan. Ramverket testades på två förändringar inom ett 
företag och är uppbyggt som en femstegsmetod. Totalkostnad, ledtid och 
leveransprecision före och efter en utförd eller planerad förändring mäts. Den 
femte artikeln behandlar hur offshoring- och outsourcingaktiviteter påverkar 
totalkostnaden och kundnöjdheten i en försörjningskedja. Tio chefer från olika företag 
intervjuades. Fallgropar vid beslutsfattande och kriterier för att lyckas med 
offshoring och outsourcing identifierades.

Artiklarna i den här avhandlingen kan hjälpa företag att fatta rätt beslut om förbättringar 
i försörjningskedjan. Anställda inom industrin som är aktiva i försörjningskedjor kan 
använda modellerna för att mäta totalkostnaden och excellensen i sin försörjningskedja. 
Modellerna kan implementeras i affärssystem för att uppnå en enkel och säker mätning.

Nyckelord: Totalkostnaden i en försörjningskedja (TKIF), excellens i 
försörjningskedjan, styrning av försörjningskedjan, prestationsmätningar



Dissertation Outline

This dissertation is entitled Measurement of Excellence and Cost in a Supply 
Chain and is constituted by an introductory part and five papers, of which 
four are published in journals and one submitted for publication. The 
introductory part contains a problem introduction, an overview of previous 
research, a summary of the papers and a discussion of applicability as 
well as future research possibilities. The papers are listed below indicating 
the origin and the state of publication.

Paper I

Pettersson, A. I. and Segerstedt, A. (2011). Performance measurements in supply 
chains within Swedish industry, International Journal of Logistics Systems and 
Management, 9 (1), 69-88.

Paper II

Pettersson, A. I. and Segerstedt, A. (2013). Measuring Supply Chain Cost, 
International Journal of Production Economics, 143 (2), 357-363.

Paper III

Pettersson, A. I. and Segerstedt, A. (2012). Measurements of excellence in a supply 
chain, International Journal of Logistics Systems and Management, 13 (1), 65-80.

Paper IV

Pettersson, A. I. and Segerstedt, A. (2013). To Evaluate Cost Savings in a Supply 
Chain: Two Examples from Ericsson in the Telecom Industry, Operations and 
Supply Chain Management, 6 (3), 94-102.

Paper V

Pettersson, A. I. and Segerstedt, A . (2015). Offshoring and Outsourcing: the effect 
on Supply Chain Cost, Working Paper, Luleå University of Technology (submitted 
for publication).
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1. INTRODUCTION

This chapter includes a short description of the research area in this thesis. It also 
includes the purpose, the research questions, scope, limitations and thesis outline.

1.1 Background

This research project is initiated to fulfil a goal for more knowledge about models for 
measuring excellence and cost in the supply chain. My definition of excellence in the 
supply chain is to have excellent performance towards the customers, i.e. short lead-
time, high delivery precision and strong support to the customers and at the same 
time have low cost for handling the supply chain, i.e. low SCC. The focus in this 
study is to present methods and models for measuring excellence and SCC and to 
suggest a quantitative method to seek to evaluate excellence based on both 
performance towards the customers and cost for the own company.

I have been working with Supply Chain Management at Ericsson AB and Flextronics 
since I finalized my MSC in Mechanical engineering and my MBA in Accounting. 
Performance measurements and excellence measurements have been two interesting 
areas during my work. From other people also working in the supply chain of these 
two companies I have noticed an interest for more information and knowledge 
concerning the performance measurement area. To consider both performance 
towards the customers and the cost in the supply chain at the same time can 
be a challenge. I have noticed a trend that the focus shifts during the time 
between customer focus and cost focus. During one period the focus is on reducing 
cost and for the next period the focus is on high performance towards the 
customers. It has been a great inspiration to do this study. Naturally, the 
environment and the daily work at these two companies influence me, but by 
strong supervision, literature reviews, many interviews with other companies, I 
hope I have broadened my knowledge and can avoid general categorical 
statements.

1.1.1 The need for reducing cost in a supply chain

Organizations focus on reducing costs in their supply chains to increase the net 
income. The margins for many companies are becoming smaller and smaller due to 
increasing demands from the customers to obtain lower prices. Continued 
deflationary trends in many markets around the world are also creating greater 
pressure for cost reduction in order to maintain better margins (Christopher and 
Gattorna 2005). Solvang (2001) writes that one of the biggest challenges for 
manufacturing supply chains is to continuously improve their performance,



so that their competitiveness can be sustained in a long term perspective. 
Tummala et al. (2006) state that making changes to the supply chain helps to 
lower cost and enables a company to more easily compete based on the price. To be 
able to survive on the market the companies have to cut cost in all areas and focus on 
SCM.

1.1.2 The need for measuring Supply Chain Cost

In order to reduce costs in the supply chain it is good to know how to measure SCC. 
Quinn (1998) and Hoole (2005) describe measures of SCC that have been performed. 
Quinn (1998) describes a study done by the research and consulting firm of Pittiglio 
Rabin Todd and McGrath. The firm found that companies considered to be best 
practice companies in moving a product to market had a 45% supply chain cost 
advantage compared to the average competitor. The lead-time for order was half and 
their inventory days were 50% less compared to their competitors. Further on, 
their delivery precision was 17% better. Christopher and Gattorna (2005) point 
out the need to take a supply chain view of cost. According to Hoole (2005), the 
total SCC can vary by 5–6% of annual revenues between companies in the same 
industrial sector. This is based on a benchmarking of more than 500 supply chains. 
Hoole found in his research that companies that have a mature supply chain are 
reducing costs more quickly than those with less mature supply chains. The SCC 
savings provide opportunities for increased profits. Jung and Jeong (2005) 
discuss the conflict between different departments or organisations in a supply 
chain. They say that each part tries to minimize its own costs and is not 
considering the whole supply chain. The part can be organization units within the 
company, but also units in another company. An improvement in production that 
presents a lower Manufacturing cost is positive for the production department or the 
company that handles the production, but the change may cause an increase in the 
installation cost that is greater than the decrease in the manufacturing cost. The 
total effect for the supply chain is then negative.

1.1.3 The need for measuring performance in the supply chain

Supply chain excellence requires that the actors in the supply chain know how to do 
performance measurements according to Keebler et al. (1999). Charan et al. (2009) 
mean that the lack of awareness about performance measurement systems in supply 
chains is a significant barrier for implementing measurement systems. Supply chain 
performance measurements are of particular relevance at a time when supply chain 
networks have become more complex according to Mondragon and Lalwani (2011).



The measurement system shall be designed to focus on strategic decisions and 
inspire action, Vitale and Mavrinac (1995). The performance measurements shall 
support the linking of long-term strategy with short-term actions. 

There are a lot of criterias to think about when setting up the 
performance measurements. Wong and Wong (2007) suggest the two models, 
the technical-efficiency model and the cost-efficiency model. Both models are 
using Data Envelopment Analysis (DEA) in measuring internal supply chain 
performance. They argue that the models help managers to identify 
inefficient operations and i  s  a help for improvements. Wickramatillake 
et al. (2007) study a real case company that executes a large-scale 
construction project and its supply chain. According to them, supply chain 
progress measurement is an emerging concept and needs to be 
addressed. Vanteddu et al. (2006) suggest a spreadsheet-based tool that 
incorporates cost and time periods. This will according to them help 
management to understand what it takes to achieve improved compatibility.

1.1.4 Offshoring and outsourcing as an instrument to reduce cost.

Companies outsource services overseas for a variety of reasons. Cost is often 
the overriding factor according to Honeycutt et al. (2012). Reducing cost has been 
the main reason for offshoring and outsourcing, but the importance of other 
factors has increased over time (Lewin and Peeters, 2006).  Hutzschenreuter et al. 
(2011) states that the benefits with offshoring are reduced in less personnel 
intensive support functions. The competitive market requires both ongoing 
reductions in cost and improvements in the level of service. In the early 
stages of white-collar offshoring, companies were willing to compromise on 
the service level to get cost advantages by reducing cost. The importance of high 
service level has gained in importance, which has affected the perception of 
offshoring according to Hutzschenreuter et al. (2011).

1.2 Problem statement

The focus on reaching better margins has led to high pressure to reduce 
cost within many companies. The SCC is in many companies a candidate for 
cost reductions. In order to reduce costs, a company needs to know how to 
measure SCC. At the same time a company focus on reducing cost, it is 
important to have good performance towards the customers. The performance 
of a supply chain network decides the company’s success according to Lahti 
et al. (2009). If the performance towards the customers is not good enough 
there is a risk that the customers choose another supplier. Therefore it is 
important to know how to balance the cost reductions and the performance 



towards customers. According to Christopher (1998), the future market leaders will 
be the ones that have sought and achieved the twin peaks of excellence. They should 
have gained both cost leadership and service leadership. Companies use various 
methods and systems to collect and analyze data. To extract information from 
collected data is often a challenge. With supporting performance measurements it is 
easier to take the right decisions.

Outsourcing and offshoring have become popular ways of working for reducing 
cost. Outsourcing and offshoring do not always result in cost savings. The cost 
per worked hour is lower in low cost countries like for example India. It is 
important to consider both production cost and transaction cost to get a realistic 
view on cost savings according to Lacity & Rottman, (2010). According to them 
offshoring gives higher transaction cost, but lower production cost. There are 
more factors like restructuring of work, cost for hiring, lay off staff and lower 
productivity to consider than just the cost per hour. Larsen et al. (2013) mean that 
hidden costs occur in offshoring. There are implementation costs that are 
ignored or unexpected by decision makers. Managers often find that the initial 
objectives of strategic decisions are really undermined by hidden costs of 
implementation according to Dibbern et al. (2008). When companies are applying 
offshoring and outsourcing strategies it is important to be able to measure how 
it will affect the cost and the performance towards customers.

In this thesis, a model for monitoring excellence in a supply chain is developed. The 
model includes measurements for the cost in the supply chain and the 
performance towards the customer. The model aims to support optimization of 
decision-making regarding supply chains and improvements. There is a specific 
focus on decision-making regarding offshoring and outsourcing.

1.3 Purpose statement

The purpose of the research is to get more knowledge about how to measure 
excellence and cost in the supply chain. What can be found in literature and how is 
the industry handling those measurements? What are the challenges with excellence 
and cost reduction when offshoring or outsourcing? 

The literature review has been an input to the development of the model for 
measuring excellence in a supply chain. It has also been an input for formulating the 
questions to the two studies that were performed during the research period.



1.4 Research questions

This thesis contains the work that has been done based on the following three 
research questions (RQs).

RQ 1 How can SCC be measured and how is it used within the industry?

RQ 2 How can excellence be measured and how is it measured within the industry?

RQ 3 How is offshoring and outsourcing affecting excellence and cost in the 
supply chain?

1.5 Linkage of research questions and appended papers

The main linkage between the research questions and the appended papers is shown 
in Table 1.1.

I II III IV V
RQ1 X X X

RQ2 X X

RQ3 X

Table 1.1 Linkage between the research questions and the appended papers.

X

X



1.6 Outline

Problem description and justification of the research appear in chapter one. Chapter 
two presents a literature review covering Supply Chain Management, SCC, supply 
chain excellence, Offshoring and Outsourcing. Chapter three contains the 
research methodology. In chapter four each individual paper appended to this 
thesis is summarized. Chapter five presents the conclusions of the research 
project and also points out future research possibilities.



2. LITERATURE REVIEW

This chapter includes a review of the literature related to the RQs described in 
chapter 1.4. The literature set up is described in the method chapter, see 3.2.1. Parts 
of the review given below are found in the appended papers. A supply chain from a 
general perspective as well as the management of a supply chain is described. 
Questions being discussed include how a supply chain should be managed in order to 
be considered excellent and what models support the management of a supply chain.
Offshoring and outsourcing are also included. The literature review has been an input 
to the development of the model for measuring excellence in a supply chain. It has 
also been an input for the formulating of questions to the two studies that were 
performed during the research period.

2.1 Supply chain

Currently a lot of definitions of a supply chain exist. Different people define the term 
”supply chain” in different ways. For instance, Christopher (1998) defines the supply 
chain as “the network of organisations that are involved, through upstream and 
downstream linkages, in the different processes and activities that produce value in 
the form of products and services in the hand of the ultimate customer. Ballou (2004) 
says that supply chain refers to all those activities associated with the transformation 
and flow of goods and services, including their attendant information flows, from the 
sources of raw materials to end users.

Many aspects of supply chain may be discussed. Some discussed aspects are: the 
number of companies involved in the chain, supply chain versus demand chain, chain 
perspective versus the own company and which parts of a company are involved in 
the supply chain

According to certain definitions of supply chains there has to be more than one 
company involved in the chain in order for it to be defined as a supply chain. 
Holmberg (1997) claims that at least two organisations are required to form a supply 
chain. Shapiro (2001) says that a supply chain comprises geographically dispersed 
facilities where raw material, intermediate products or finished products are acquired, 
transformed, stored or sold and transportation links that connect facilities along with 
products flow. The facilities can be operated by the own company or by vendors, 
customers, third party providers or with other companies with which the company has 
business arrangements. The definition supply chain may not be depending on the 



number of companies involved in the chain, but rather on what functions are 
involved. 

To be able to discuss SCM and SCC it is very important to define what parts of the 
company that should be considered to be a part of the supply chain.

Common functions in a company are:

Research and Development (R&D)

Marketing and Sales (M&S)

Supply 

Service

General administration and business controlling

R&D is the function of the company in which products are developed. The ways the 
products are developed have a deep impact on the Supply. Thus, it is very important 
with a close co-operation between R&D and Supply to reach the lowest possible 
SCC. For example, if the product developers develop a product in different variants 
that the customer can choose from, this has the effect of a higher Supply cost in the
end. The company that manufactures the product needs to have more variants of 
components in stock to manufacture the different variants. More variants of 
components in stock create more inventory cost.

What is contained within the function marketing and sales differs between different 
companies. For a telecom company that deliver base stations, this function includes 
the people who are out selling the product and all activities related to marketing. 
Marketing activities may include commercials in newspapers, events and so on. For a 
company selling groceries M&S also includes advertising activities. For such 
companies, the cost for the store and the personal working in the store is related to 
Supply (cf. ICA, Axfood and Coop).

The Supply function includes inbound logistics, outbound logistics, sourcing, 
production and distribution. In the Supply part, claims and warranty handling is also 
included. Inbound logistics is taking care of material flows going into the company 
and outbound is taking care of material flows going out from the company. Sourcing 
is responsible for contract agreements with the suppliers of material.



Service is the function of the company taking care of after sales activities. This means 
that they take care of selling spare parts and providing technical support after the end 
of warranty period of the product.

General administration and business controlling is the function within the company 
taking care of activities that cannot be related to the other four parts. The general 
management is part of this. Business controlling and other administrative support 
functions are also a part of this if they cannot be related to any of the other. A person 
working with business control for the Supply part is a part of Supply.

Out of these five functions of a company, Supply is part of the supply chain, but also 
parts of the other functions may be included in the scope of the supply chain.

The supply chain structure differs between different types of products and services. 
Examples of three types of general supply chains are:

1. Supply chain for products that are sold in a store

2. Supply chain for products that are ordered from a supplier

3. Supply chain for services.

Figure 2.1 Supply chain for products sold in a store

Figure 2.2 Supply chain for products ordered from a supplier

Figure 2.3 Supply chain for a service

In the grocery industry, customers go directly to a store and purchase what they 
would like to have. The supply chain in figure 2.2 starts with the customer placing an 
order to the supplier. The supplier books the order and starts production. The product 
is then delivered to the customer. Specific for supply chains for services on the other 
hand, is that no physical product is delivered. The service can be delivered in many
different ways, such as in a Hair Salon, by mail or by phone. Irrespective of the 
differences between what function of the company that is taking part of the supply 



chain and how the product or service is delivered, the term supply chain is applicable 
to describe the chain. The supply chain can describe the activities that are involved in 
the chain, or the companies, or the different functions.

There are different types of supply chains. One common thing for all supply chains is 
that all actors in the flow are suppliers to the end customer. Fisher (1997) states that 
the reason for problems in many supply chains has been the mismatch between the
product type and the type of supply chain. A customer can require different supply 
chains over time. Collin (2003) has found that it is important for a supplier to have 
the right supply chain for a customer in different business situations.

Mattson (2002) describes a plain supply chain without starting with the customer.

Figure 2.4. A plain supply chain. Mattson (2002)

All companies are part of a supply chain and all have suppliers and customers 
according to Mattson (2002). The companies in a chain affect each other’s excellence
more or less. Co-operation can give synergy effects or eliminate negative effects. For 
example a good co-operation in forecasting between two companies in the supply 
chain benefits both companies. One of the two companies is supplying parts that are 
used in the production by the other company. The company that deliver the parts 
benefits by getting a good forecast and can plan their material supply in a better way. 
This can lead to that the company can sell their parts to the other company for a lower 
price. The other company benefits by getting a lower cost for the parts they are 
purchasing. When taking actions like changing suppliers or giving up customers the 
whole chain has to be considered. The supply chain for a company is all activities 
related to Supply of products or services to the end customer. The activities can be 
within the own company, but also outside the own company.

Christopher (1998) writes that many discussions in the literature focus on the supply 
chain from the chain perspective meaning that the whole supply chain shall be 
optimised and that you cannot focus on just one company. This is from the 
perspective that you have to consider the whole supply chain when you manage it to 
achieve the best result, but it is always the profit of the own company that is the most 
important. This thesis focuses on the supply chain from the own company 
perspective. This means that the supply chain shall support the company to maximize 
their profit. Most often other companies are involved in the supply chain and have to 
be considered in the management of the supply chain. Win win situations for all 



companies shall be aimed for, but in the end is it the own company that must be as 
profitable as possible. Buffers can for example be avoided in the own company, but 
can be a part of the supply chain. Another company in the supply chain can be 
requested by the own company to put up a buffer to be able to provide a short lead-
time. The cost and the risk for the buffer can be taken by the other company or by the 
own company.

There is also a discussion about supply chain versus demand chain. People that talk 
about Demand chain mean that everything starts from the demand from a customer 
and therefore it should be called demand chain instead of supply chain. This is right, 
but there is still a Supply of products or services from a supplier to a customer and 
therefore supply chain is a better term. According to Christopher (1998) there was 
criticism towards SCM that it is not customer oriented and then the term demand 
chain management was coming up. Hoover et al. (2001) defines the demand chain is 
the chain of activities communicating the demand from markets to suppliers.

Figure 2.5. Supply chain, based on Hoover et al. (2001)

Figure 2.6. Demand chain, based on Hoover et al. (2001)

Hoover et al. (2001) says that a new concept describing customer relationship is 
needed to take the next step in SCM. This step is to create demand-supply chains. 
The purpose of the Demand chain thinking is to give the customer an extended choice 
that also includes the relationship level according to Hoover et al. (2001). Demand-
supply chain management requires a closer co-operation between the Supply function 
and the Marketing & Sales function in a company. 

One of the most important trends in the second half of 1990 has been the 
concentration to core business. More outsourcing means that the supply chain is 
increasing and it gets more important to manage the supply chain. It is important to 
be part of the right chain according to Paulsson et al. (2003).

Mattson (2002) says that the way people look at supply chains have become wider 
during the years. The information flow has become more important, the overall 
perspective is more important and the end customer has come in focus. Mattson talks 
about two types of supply chains. The first supply chain has internal actors from 
departments or functions within the own company handling value adding or moving 



of material. It could be purchasing, manufacturing, assembly, customer order 
handling and distribution. All these departments can be customers and suppliers to 
each other. Customers and suppliers are part of the systems surroundings, but are not 
within the system boundary. The second type is supply chains with external actors. 
Now more than the own company is included in the supply chain.

2.2 Supply Chain Management

The term SCM came up around 1980 by the Boston Consulting Group, but came in 
focus in the beginning of 1990. There is according to Mattson (2002) and Paulsson et 
al. (2003) no clear definition of the term SCM. Mattson (2002) says that the 
definition is not clear, neither in the literature nor in the practical use. Paulsson et al. 
(2003) says that there is a lack of a clear definition of SCM and the term has 
developed over time.

There are according to Cooper and Ellram (1993) three reasons for companies to 
engage in SCM. The reasons are to reduce inventory holding cost, increase customer 
service and increase competiveness of the supply chain.

2.2.1 Supply Chain Management and Logistics Management

Mattson (2002) writes that the terms Logistics management and SCM are used as 
synonyms in many cases. Christopher (1998) says that the scope of logistics spans the 
organisation from the management of raw materials, through to the delivery of the 
final product. The mission of logistics management is to plan and co-ordinate all 
those activities necessary to achieve decision levels of delivered service and quality 
at lowest possible cost according to Christopher (1998). SCM is an extension of 
Logistics management. Logistics management is primarily concerned with 
optimisation of flows within the organisation while SCM wider external. The concept 
SCM has been derived from logistics management. LaLonde and Maters (1994) 
discuss that a supply chain strategy should always include two or more companies in 
a supply chain entering into a long-term agreement.

2.2.2 Supply Chain Management definitions

There are many definitions of SCM in the literature. The definitions focus on 
different things. There is cost focus, customer service and inventory cost focus and 
the flow focus. Shapiro (2001) writes that the traditional objective of SCM is to 
minimize the total SCC to meet fixed and given demand. This total cost may include 
the following:



Raw material and other acquisition costs.
Inbound transportation cost
Facility investment costs
Direct and indirect manufacturing cost.
Direct and indirect distribution cost
Inventory holding cost
Interfacility transportation cost
Outbound transportation cost

Christopher (1998) defines SCM as the management of upstream and downstream 
relationships with suppliers and customers to deliver superior customer value at less 
cost to the supply chain as a whole.

Johnston (1995) defines SCM as the process of strategically managing the movement 
and storage of materials, parts and finished inventory from suppliers through the firm 
to customers. Krantz (1996) defines SCM as the effort involved in producing and 
delivering a final product from a supplier’s supplier to the customer’s customer.

Carter et al. (1995) define SCM as a co-ordinated approach for managing the flow of 
goods from suppliers to ultimate customers, and that the goal is to meet customer 
service objectives while minimising inventory and related costs. Simchi-Levy (2000) 
says that SCM is a set of approaches utilized to efficiently integrate suppliers, 
manufactures, warehouses and stores, so that merchandise is produced and distributed 
at the right quantities, to the right locations, and at the right time, in order to 
minimize system wide costs while satisfying service level requirements.

2.2.3 The scope of Supply Chain Management

Why SCM? Many companies are discovering that excellent SCM is what they need 
to focus on in order to increase profit and market share. There are companies that 
have reduced their manufacturing cost as much as is practically possible and then the 
key issues is SCM. The company has to focus on the whole supply chain to find new 
areas where cost can be reduced. Chandra and Kumar (2000) mention that many 
firms have moved aggressively to improve SCM to balance customers demand with 
the need for profitable growth. Hoover et al. (2001) mean that a difficult part of SCM 
is to offer better value to the customer and at the same time reduce costs.

Hoover et al. (2001) state that the objective of SCM is efficiency improvements of 
the product delivery process from raw material suppliers to the end customer. The 



primary purpose for the efficient supply chain is to fulfil demand at the lowest 
possible cost. The objective of SCM is excellence improvements of the product 
delivery process from raw material suppliers to the end customer according to 
Hoover et al. (2001). SCM can also impact the important customer value of price by 
significantly reducing costs. Customer value is also important for determining the 
type of supply chain required to retain customers. A customer supply chain strategy is 
determined by the type of products or services it offers and the value of various 
elements of this offering to the customer.

Pagh and Cooper (1998) present a model and a classification for generic supply chain 
strategy:

1. Full speculation: activates both manufacturing and logistics processes based on
forecast before a real customer order is received.

2. Manufacturing postponement: some manufacturing operations as assembly and
packing are only performed when the real customer order is received.

3. Logistics postponement: manufacturing is based on forecast and logistics is based
on postponement.

4. Full postponement: both manufacturing and logistics activities are postponed until
the customer order is received.

SCM has a wide scope. Simchi-Levy (2000) say that SCM takes into consideration 
every facility that has an impact on cost and plays a role in making the product 
conform to customer requirements. The objective of SCM is to be efficient and cost 
effective across the entire system. Cost excellence means consideration of the total 
system wide costs, from transportation and distribution to inventories of raw 
materials, work in process and finished goods and that the cost is minimized. SCM is 
not simply about minimizing transportation cost and reducing inventories, but rather 
on taking a system approach to find improvement areas.

The theories within the SCM area are connected to many different areas. There is a 
need to move from atomistic theory generation towards holistic and cross-
disciplinary theory generation beyond the traditional boundaries of SCM according to 
Svensson (2003). SCM should be considered to come from economics, engineering, 
operation management, production management and logistics. This requires a holistic 
theory generation writes Svensson (2003). 

SCM spans over all levels in a company.



The strategic level deals with decisions that have long–lasting effect on the firm. This 
includes decisions regarding the number, location and capacity of warehouses and 
manufacturing plants and flow of material through the logistics network.

The tactical level includes decisions that are typically updated anywhere between 
once every quarter and once every year. These include purchasing and production 
decisions, inventory policies and transportation strategies including the frequency 
with which customers are visited.

The operational level refers to day-to-day decisions such as scheduling, lead-time 
quotations, routing and truck loading.

Most research has tended to focus on specific operational and tactical aspects of the 
supply chain such as client-contractor relations according to Love (2004). SCM
includes activities from purchasing, order handling, production and distribution. All 
these areas include other activities. All these activities have to be considered when 
setting up a supply chain

Figure 2.7 Activities within a company that are parts to consider in SCM. 

It is important that the top and highest management in a company understand what 
SCM is and it’s importance. These people are deciding about the strategies and focus 
areas for the company. They have to show interest for SCM and make it visible 
within the own company to get the right focus for all employees within the company 
and reach a good result. The supply chain has in the industry for a long time been 
something that just should work and nothing that the management has to put focus 
on. The managers in the supply chain are the critical dimension writes Van Hoek et 



al. (2002). A survey undertaken by Price-Waterhouse Coopers of 400 of the largest 
European companies found that the biggest barrier to change in European supply 
chain projects was culture and not language or IT systems as one may expect 
according to Van Hoek et al. (2002).

Fernie (1995) carried out an international comparison of SCM in the grocery retailing 
industry. He found significant differences in inventory held in the supply chain by the 
US and European grocery retailers, which could be explained by their SCM adoption. 
The European had come further in the Supply development and had been able to 
reduce inventory. Companies are on different levels of Supply knowledge. The levels 
differ between different lines of business and in different parts of the world. An 
example of a company that are good in SCM or particularly in supply chain 
collaboration is Zara. The company is a fashion retailer and they have synchronised 
its global production networks with customer requirements so that it would be able to 
respond quickly to the changing tastes of fashion-conscious customers according to 
Walker et al. (2000). Supply chain collaboration can be defined as two or more 
independent firms jointly working to align their supply chain processes so as to create 
value to end customers and stakeholders with greater success than acting alone 
describes Horvath (2001). When chain members involve in collaboration, there can 
be a dilemma between accommodating decisions that take into account the interest of 
the supply chain as a whole and preserving decisions in the interest of an individual 
firm. Companies benefit from focusing on identifying the constraint that prevents the 
chain members from achieving overall profitability. The constraint can be either 
physical or non-physical and internal or external.

According to Mentzer et al. (2001) SCM was still in the early 2000s a very popular 
development area among companies. The importance is especially significant in the 
area of high tech industry. To set up an excellent supply chain strategy requires high 
knowledge in the SCM area. Profit maximization, maximum competitive advantage, 
select service level and minimal asset deployment is part of the strategy to set up the 
supply chain defines Bowersox (1996).

Christopher (1998) means that the whole purpose of logistics strategy is to provide 
customers with the level and quality of service that they require and do so at less cost 
to the total supply chain. 

There are a lot of factors to consider when deciding how to set up a supply chain. 
Mattson (2002) mention:

Number of suppliers



Number of sub suppliers. Module suppliers or many sub suppliers

Distance to supplier

Size of supplier

Co-operation with the supplier

Direct shipments

Storage location local, regional or central

3PL (third-party logistics) distributors (provides logistics services to other 
companies) 

Number of distribution alternatives.

There are three types of flows to consider when starting up on improving the supply 
chain according to Paulsson et al. (2003). The three types are product flow, 
information flow and monetary flow. Holmes (1995) has also described the three 
flows in SCM, see figure 2.8.

Figure 2.8. The three flows in SCM (Holmes, 1995)

It might be difficult for Supply managers in the industry to understand all theories 
and methods. This makes it difficult to choose the right things. A lot of strategies and 
methods are under the SCM umbrella, see figure 2.9. In the production area Lean 
production and agile manufacturing are two strategies that are in focus. Schonberger 
(1996) describes agile manufacturing as being able to respond quickly to shifts in the 
life-cycle. Lean production is according to Paulsson et al. (2003) based on the 
Japanese aim to reduce unnecessary time stoppers and work assignments. In 
automotive industry the term just in time has been in focus. Textile and retail industry 
have worked with quick response. The telecom industry lead-time improvements, 
delivery precision and outsourcing have been key areas within SCM. Other common 



terms within SCM are 6 sigma, vendor managed purchasing, direct shipments, RFID, 
yield improvements, ITO, 3PL, VMI, E-commerce and cross docking.

ITO is Inventory Turn Over, which is the number of times the stock in a company 
turns around. 3PL is third part logistics and means that an external part takes care of 
the distribution services. VMI is Vendor Managed Inventory and means that the 
supplier managed the stock for the customer. E-commerce is selling and buying of 
products and services over electronic systems like Internet. Cross docking is a term 
for unloading materials from an incoming truck and loading these materials in 
outgoing trailers with no or little storage in between.

Figure 2.9. SCM umbrella

The objective of SCM is to be efficient and cost effective across the entire system 
according to Simchi-Levy (2000), but what does cost effective mean?

2.3 Excellence in the supply chain

What are supply chain excellence and an efficient supply chain? According to 
Christopher (1998) will the future market leaders be the ones that have sought and 
achieved the twin peaks of excellence. They should have gained both cost leader ship 
and service leader ship. The purpose of SCM is to support the company to earn as 
much money as possible. This means as low cost as possible and at the same time sell 



as much as possible. Low cost means that the SCC shall be as low as possible. To 
achieve a low SCC the company need to have best possible internal and external 
performance. Internal performance can be for example yield, production lead-time. 
External performance is affecting the customers. Examples of parameters for external 
performance are delivery precision, lead-time, customer service and price. To achieve 
market leadership in the world of networks competitors have to focus on network 
management as well as upon internal processes according to Christopher (1998). To 
remain competitive in the new global environment companies will have to seek ways 
to lower cost and service enhanced in accordance with Christopher (1998). This 
means that supply chain efficiency and effectiveness will become even more critical.

Effectiveness is defined by Mentzer (1991) as the extent to which goals are 
accomplished.  Efficiency is the measure of how well the resources expended are 
utilized according to (Beamon 1999). Efficiency in these thesis is used as describing 
how well a company optimize the supply chain to maximize profitability. The overall 
objective of any logistics system is to maximize profitability writes Dornier (1998). 
When having an excellent supply chain the company can provide products to its 
customers that are of high quality (De Meyer et al. 1989), at low cost (Goonatilake, 
1990), within short lead-times (Haug, 1985) and give the requested customer support, 
(Hoover et al., 2001).

Collin (2003) says that it can be concluded that the success of supply chains are 
composed of three different dimensions:

1. customer service

2. capital employed

3. total cost

Performance towards a customer and cost are opposite poles, which have to be 
balanced to get the best result for a company, i.e. achieve supply chain excellence, 
see figure 2.10. Cutting cost in the supply chain can result in for example a longer 
lead-time due to that the company cannot have buffer stock. Improvements of lead-
time can be done by putting up a buffer stock, but this cost money both in tied-up
capital and risk of scrapping. It is very important for a company to find the balance 
between SCC and performance towards the customers. There is no general balance 
that can be used for all companies and all products. Each company have to find their 
own balance to maximize the profit for the company. Some companies have different 
balance situations for their product portfolio. Some customers require very high 



customer service and are willing to pay for that. For other customers are the costs the 
most important factor and these companies tolerate reduced customer service.

Figure 2.10. Supply chain excellence – the balance between SCC and performance.

Christopher (1998) means that in examinations of the efficiency of supply chains it is 
often found that many of the activities that take place add more cost than value. The 
consideration of both cost and level of customer service is essential when setting up a 
Supply strategy. Bowersox (1996) says that it is necessary to evaluate the relationship 
between customer services levels and associated cost when finalizing a logistical 
strategy. The total cost concept is one of the central fundaments of today’s SCM. If 
the consumer is excluded any generated theory of SCM will not reflect the real world 
since the consumer is the crucial key for the outcome of successful SCM.

What is then customer service in the supply chain perspective? Customer service is 
all activities and performance that adds value for the customer. Low price, short lead-
time and accurate delivery dates are three important areas that are important for a
customer. According to Bowersox et al. (2000) there are at least three perspectives to 
create value for customers through supply chains:

Economic value

Market value

Relevancy value

There are a lot of different measurements that can be used to evaluate the excellence
of a supply chain. This will be discussed more in detail in chapter 2.4, which is about 
Performance measurements. Collin (2003) describes that one of the most used 



performance indicators to analyse the effectiveness of a supply chain is the inventory 
rotation that indicates how fast the material is moving further in the supply chain.

According to Collin (2003) internal states and processes of organisations need to be 
contingent upon environmental characteristics for a supply chain to be efficient. 
There is not a single supply chain that suits all customers. Customer’s environmental 
requirements should determine the appropriate structure for a supply chain. It is not 
enough for a company to have competitive products and the right supply chain for the 
average customer. Hoover et al. (2001) means that the supply chain has to be right for 
the individual customer as well 

To reduce cost and improve service levels, efficient supply chain strategies must take 
in account the interactions at the various levels in the supply chain according to 
Simchi – Levi (2000). The supply chain can also be referred to as the logistics 
network. The supply chain consists of suppliers, manufacturing centres, warehouses, 
distribution centres and retail outlets, as well as raw materials, work-in-process 
inventory and finished products that flow between the facilities.

In a supply chain with external actors is it important to think about that excellence
improvements have to consider the whole supply chain. There is no good solution 
when the own company makes profit at the expense of another part for example a 
supplier. This is short-term profit and will for sure result in an increase of price in the 
long term. An individual, when optimising its own success has to consider both how 
it best utilizes its internal resources and how it best benefits of collaborative efforts in 
the supply chain.

There are two important parts for excellence and that is SCC and performance 
measurements. Performance measurements will be described in chapter 2.4 and SCC
in chapter 2.5.

2.4. Performance measurements

Performance measurements are becoming more and more important when SCM is 
coming into focus. Neely (1999) presents 7 drivers for the increasing focus on
performance measurements.

1. The changing nature of work. The cost of direct labour related to cost of
material has dropped rapidly since the 1950s.

2. Increased competition



3. Specific improvements initiatives ex JIT, TQM, BQR (Business process
reengineering)

4. National and international quality awards

5. Changing organizational roles changing from control to empowering
employees by management by objectives

6. Changing external demands. Firms in the public sector must present
information about their performance

7. The power of information technology

What types of performance measurements are used today, are these measurements 
supporting system thinking and can we measure supply chain excellence are 
questions that will be discussed in this chapter. 

There are a lot of different measurements for a company to choose from. Therefore it 
can be difficult to set up the right Performance measurements in a company. Some 
measurements are coming into more focus than others. Consultants companies 
working with supply chain related questions are influencing companies with the 
terms they have chosen to work with.  It is difficult to measure the performance in 
supply chains according to Schmitz and Platts (2003). According to Harrison and 
New (2002) half of the companies they contacted in their research had limited 
possibilities to do performance measurements in their supply chain. 19 percent 
couldn’t measure at all. Chibba (2007) writes that large companies often measure the 
effectiveness by key performance indicators and that these are too broad to fully 
capture supply chain effectiveness.

2.4.1 Types of performance measurements

Performance measurements based on financial accounting have for a long time been 
the primary tool according to Adams et al. (1995). The changes in the business 
environment from controlling of cost to customer value have changed the focus in 
performance management. The scope is larger writes Adams et al. (1995) and 
includes measurements in the customer service area like delivery precision and lead-
time, in the internal efficiency area like ITO and yield and in the financial area like 
distribution cost and scrap cost. The main purpose of the traditional performance 
measure systems was to control costs and cash flows in the organization Vitale and 
Mavrinac (1995) describe.



In the end of the nineties two types of performance measurements dominate in the 
literature according to Beamon (1999). These were cost and customer responsiveness. 
Customer responsiveness usually includes lead-time, stocking probability and fill 
rate. Cost is the sum of inventory and operating cost. Fill rate is a measure for in 
which grade a stock is filled. Keebler et al. (1999) had the same thoughts and wrote 
that there are three principal categories of measurements, namely time, quality and 
cost. Both time and quality can be included in the customer responsiveness scope. 

To summarise the development for SCM you can see that the way companies 
measure the quality of their product and services has evolved from internal quality 
assurance to external customer satisfaction and from there to customer value.

The types of performance measurements are discussed with different focus. The 
focus can be on:

Quantitative and qualitative measurements

What level “SCM” should be measured

Financial and non-financial measurements

What measurements should be included

Internal and external measurements

Beamon (1998) categorizes performance measures in existing literature into two 
groups qualitative and quantitative. Qualitative measurements can’t be quantified. 
Some examples of qualitative measurements are customer satisfaction and HCI 
(Human capital index). Customer satisfaction can be measured by asking the 
customers to rate the company from a scale 1-5. HCI measures the empowerment and 
other things related to the persons working on the company. Some examples of 
quantitative measurements are delivery precision and Inventory Turn Over (ITO). 
Delivery precision measure how many orders that are delivered in time. In time 
means the date that has been stated on the order-acknowledgement. ITO measures 
how many times the inventory turns around per year.

Gunasekaran et al. (2004) discuss on what level “SCM” should be measured and 
mean that the measurements shall include all three of strategic, tactical and 
operational levels. The highest management in a company can be interested in 
measuring “SCM” on a strategic level and consider the whole company. Management 
on level two or three can be interested in “SCM” measurements on a tactical level 



meaning that they measure on a part of the company. Measurements of “SCM” on 
operational level will be interesting for people working on operational level. ”SCM” 
measurements are a good tool for managing the daily work. Gunasekaran et al. (2004)
say that the supply chain performances should be measured beyond the organizational 
boundaries rather than focusing locally. For the performance management process in
the buyer–supplier connections, very few standardised metrics exist and consequently 
the use of such metrics is not common (Forslund and Jonsson, 2009).

Holmberg (2000) and Van Hoek (1998) say that there is a lack of balanced approach 
to integrate financial and non-financial measures. Examples of financial measures are 
SCC and manufacturing cost per produced item. SCC is the total cost to run the 
whole supply chain. Examples of non-financial measures are lead-time and yield. 
Lead-time means the time starting when a company receives an order and ends when 
the material on the order has been delivered to the customer. Yield is the amounts of 
items passing through the production process without any faults divided by the total 
amount of produced items. Atkinson et al. (1997) write that in a time when customer 
value is an important driver for success companies can’t only use conventional 
financial information in their performance measurements. 

According to Atkinson et al. (1997) performance measurements are focusing on cost 
often in conflict with strategic goals and objectives. Shapiro (2001) says that a 
company should also concern about non-monetary objectives such as customer 
service, quality and time. Ghalayini and Noble (1996) say that areas like lead time, 
delivery precision and customer satisfaction most often are difficult to measure in 
monetary terms.

Another focus in the “SCM” performance measurement is what measurements should 
be included. Beamon (1999) identifies three types of measures resources, output and 
flexibility. Resources mean how efficient the personal resources in a company are 
used and how effective other resources like for example production equipment is. 
Output measures are for example number of products shipped and invoiced amount 
of money. Differentiated lead-times and differential customer service levels can for 
example be flexibility measures. According to Keebler et al. (1999) there are three 
principal categories of measurements, namely time, quality and cost. There are based 
on these three categories a lot of different measurements. Bowersox (1996) describes 
the perfect order as a part of optimal operational performance. Quality in a supply 
chain is to do everything right the first time. The order should be complete in terms of 
service from order receipt to delivery. Bowersox (1996) sees the concept of a perfect 
order is the logical extension of quality.



Another focus is on internal and external performance. Internal performance 
measures how a company perform from an internal perspective. Internal measures are 
important for detailed organisational monitoring. External performance measures 
how the company perform against the external customers. Bowersox and Closs 
(1996) say that External performance is important to understand to be able to 
maintain the focus on customer perspective. One way to perform the external 
measurements is to send surveys to customers. Examples of categories in Internal 
performance measurements are according to Bowersox and Closs (1996):

1. cost

2. customer service

3. productivity shipped/employee

4. asset management

5. ITO

6. quality claims

The term customer service includes many factors. Service as a competitive factor 
includes the availability of the product, delivery speed and delivery reliability 
according to Dornier (1998). 

Simchi-Levy (2000) describes that improvements in internal performance normally 
lead to cutting of cost, but improvements in external performance normally lead to 
increased cost. Simchi-Levy (2000) is discussing conflicting objectives. Every system 
has conflicting objectives, which have to be balanced to achieve a good result.  It can 
be lot size versus inventory, inventory versus transportation cost and production 
variety versus inventory. The most comprehensive trade-off is between customer 
service and SCC. Improving customer service often means that the total SCC 
increases. There are optimisation models that can assist management in 
evaluating objectives. The Efficient Frontier is according to Christopher (1998) 
the curve for how the total cost increase with higher service level. Higher service 
level means more service for the customer. The service can for example be short 
order-acknowledge time and high delivery precision.



Figure 2.11. The Efficient Frontier Christopher (1998)

Beamon (1999) recommends a mix of measures; the measurements should cover the 
whole supply chain. Vitale and Mavrinac (1995) say that the measurements systems 
focus on short term results. The ideal measurement system covers both short term and 
long term results. The risk with measurements covering only short term results is that 
the management of the supply chain might not lead to the best result in the long term. 
An example is a company that focus on minimizing stock levels and reaches a very
good result in the short term. The cost for tied up capital in stock is low and the 
company can still deliver material to their customers. In the long term the company 
runs into problems with low delivery precision and long lead-time. 

2.4.2 Methods for performance measurements

Balanced scorecard, SCOR model and benchmarking are three methods that are used 
for performance measurements within the industry. These methods are also 
frequently discussed in the academic world.

2.4.2.1 Balanced scorecard

The Balanced Scorecard is a model for measurements of the performance in an 
organisation. The scorecard includes both financial and non-financial data. There is 
no general definition of what measurements that shall be included in the scorecard. 
The measurement criteria differ between companies and also between departments in 



the same company. Kaplan and Norton (1996) have identified four general 
categories:

Financial measures

Customer-related measures

Internal performance

Learning

Financial measures focus on economic value added and return on investment. 
Customer-related measures are customer satisfaction and market share. Internal 
performance includes quality, response time and cost measures. The learning 
category includes employment aspects such as skill development, retention and 
information technology. Schary and Skøjtt-Larsen (2001) describes a similar model.

Figure 2.12. The Balanced Scorecard Model. Schary and Skøjtt-Larsen (2001)

The supply chain mission shall be linked to the Balanced scorecard model.
Management decides what shall be included in the scorecard. The scorecard can for 
example be divided into areas like financial, customer, competitive position, internal 
efficiency and employee.

2.4.2.2 SCOR model

The Supply chain Council has developed the SCOR model. The model is a reference 
model and SCOR stands for Supply Chain Operations Reference. 



The purpose for the model is to:

1. provide a standard language for SCM that can be used cross-industry

2. facilitate external benchmarking

3. establish a basis for analyse of supply chains

4. compare the current supply chain with the target for the future

The aim of SCOR is to provide a standard way to measure supply chain performance 
and to use common metrics to benchmark against other organisations according to 
Christopher (1998).

The SCOR model is based on four management processes:

Plan: balances Supply and demand

Source: procurement of products and services

Make: transforming of products and services into finished goods

Deliver: delivery of products and services.

The SCOR model has three levels:

Top level: defines the scope and content for the supply chain.

Configuration level: designs the supply chain

Process element level: gives detailed information on each process.

A process is composed of process elements and the elements are composed of tasks. 
Tasks are a set of activities. The activities are standardized to make comparison 
between supply chains possible. The SCOR model has 12 performance metrics. The 
most effective way to develop a close customer relationship is by understanding 
customer behaviours and designing and sustaining a supply chain tailored to deliver 
value to each customer segment.

The 12 metrics are according to Huan et al. (2004):

1. Delivery performance

2. Fill rate



3. Order fulfilment lead time

4. Perfect order fulfilment

5. Supply chain responsiveness

6. Production flexibility

7. Total logistic management cost

8. Value-added employee productivity

9. Warranty cost

10. Cash to cash cycle time

11. Inventory days of Supply

12. Asset turns

Figure 2.13. The SCOR model. Schary and Skøjtt-Larsen (2001)

2.4.2.3 Benchmarking

A formal definition of benchmarking is that it consists of a systematic procedure for 
identifying the best practice and modifying actual knowledge to achieve superior 
performance according to Camp (1989). Benchmarking is a process for comparison 
against best practise. It is important with common metrics that can be used when 
comparing companies. Benchmarking has five basic purposes described by 
Splendolini (1992):



Strategy: planning for short and long term

Forecasting: predict trends

New ideas: stimulate new thoughts

Process comparisons

Setting objectives and targets: base them on best practice

Benchmarking can be used both internally within the own company and externally. 
The internal benchmarking can be used to compare different departments, but also the
check how one department change over time. External benchmarking can be used to 
compare the own company with competitors or with companies that have high 
performance.

2.4.3 System thinking in performance measurements

Are the performance measurements considering the whole supply chain and do them 
support system thinking? Beamon (1999) discuss the weakness of single supply chain 
measurements. Beamon concludes that the most common weakness of a measurement 
is that it not covering the whole scope. It must measure all related aspects of the 
supply chain and not be sub optimised. A company deciding to use cost as the only 
measurement of its supply chain performance can end up with a supply chain 
operating under minimum cost, but with a high risk of poor customer response, poor 
tome performance or lack of flexibility. Many researches are sceptical about the 
possibility to create a well-functioning supply chain measurement system. The 
reasons for this are that it is difficult to measure supply chain performance and some 
supply chain performance are hard to quantify says Lambert (1998). Chronéer (2005) 
finds that there is tendency for upstream companies in the supply chain, compared 
with downstream companies, to be more interested in working in networks to acquire
new information and competences. How companies are working with performance 
measurements is studied in RQ 2.

2.5 Measurements of supply chain excellence

To reach supply chain excellence it is essential that the actors in the supply chain 
know how to do performance measurements according to Keebler et al. (1999). What 
is the reason for performance measurements?  There are several reasons and they 
vary between different companies. 

Parker (2000) has identified the following reasons for measure performance within an 
organisation:



Identify success

Identify whether the organisation understand its processes

Identify whether the company are meeting customer requirements

Identify bottlenecks and where improvements are necessary

Ensure decisions are based on facts

Show if planned improvements actually happened

Geanuracos and Meiklejohn (1993) said that most business people are coloured by 
the manufacturing environment rather than service focused business. Richard 
Schonberger does a performance measurement based on ITO. The companies are 
classified in different groups depending on their ITO improvements over the years. 
Some companies are doing well despite unimpressive ITO trends according to 
Schonberger (1996).  An example is Coca Cola.  This measurement gives information 
about the success in Inventory Turnover and with that decreasing tied up capital. An
overall success for the whole supply chain doesn’t automatically follow this. A 
company can have a very high ITO and a good trend in improvements, but can still 
not be classified as a company that achieve supply chain excellence due to for 
example very high transport cost and long lead-time. Having a comprehensive view is 
the essential thing in SCM and in the aiming for supply chain excellence.

Supply chain excellence is in this thesis a balance between SCC and customer 
service. Parasuraman et al. (1991) write that customer service expectations have two 
levels desired and adequate. The desired level is the service the customer hopes to 
receive. The adequate service level is what the customer finds acceptable. This is 
important to have in mind when setting up the supply chain towards a customer. The
purpose of SCM is to set up a supply chain that meets the service level expected by 
the customer at as low SCC as possible. The desired level can be totally out in the 
blue and can lead to a very high SCC that will have an effect on the customer in the 
end. Therefore it is very important to understand the customer expectations and more 
focus on the adequate level. Paulsson et al. (2003) mean that some customers have 
higher expectations than others concerning for example a shorter lead-time. These 
expectations can in same cases be met depending on the situation and if it is 
profitable from a business perspective.

Dornier (1998) defines the performance criteria in two categories.

Order winning criteria



Qualifying criteria

In qualifying situations the supplier often is willing to have smaller margins meaning 
that the company can offer customer support that pass the line for what is profitable. 
The supplier requires higher margins in order wining situations. In this situation the 
supplier already has qualified as a supplier and in the future business they require 
higher margins.

The performance measurements shall support the linking of long-term strategy with 
short term actions. Kaplan and Norton (1996) have designed the Balanced scorecard 
due to the weakness in other performance measurements. The Balanced scorecard is 
frequently used in the industry, but it could be difficult to get a good Balanced 
Scorecard covering the overall performance in the company and that includes an 
excellence measurement. There are a lot of criteria to think about when setting up the 
performance measurements. How companies are working with measuring efficiency 
and how excellence in a supply chain is measured is studied in RQ 2.

2.6 Supply Chain Cost

The difference between Logistics cost and SCC, what is included in SCC and 
difficulties measuring SCC are questions that will be discussed in this chapter. 
According to Schary and Skøjtt-Larsen (2001) revenue and cost describe the supply 
chain. In their opinion cost data gives more information regarding the supply chain 
than any other source.

2.6.1 Logistics cost versus Supply Chain Cost

Logistics cost and SCC are two terms that are used both in the industry and the 
academic world. SCC cost has a wider definition than Logistics cost in accordance 
with the wider scope for SCM compared to Logistics Management. Logistics cost is 
normally referred to as cost components related to distribution cost and cost for 
warehouse as reflected by the definition of logistics according to Lambert et al. 
(1998). SCC is the total cost in the supply chain.

Bowersox and Closs (1996) define SCC as cost components related to:  

Order handling

Purchasing

Stock handling 



Systems needed to handle the Supply like for example the order system.  

Manufacturing  

Ayers (2001) writes that the SCC is sometimes considered being the same as 
Logistics Cost. Due to this, some misunderstandings regarding these two terms may 
exist.

2.6.2 Definition of Supply Chain Cost

In this thesis, SCC is defined as all cost in a supply chain. Analysis of SCC can be 
performed in different ways. Different kind of grouping of cost can be found in the 
literature. Bowersox and Closs (1996), Chen (1997), Sachan et al. (2005) and Byrne 
and Heavey (2006) have done similar definitions. These definitions use for example 
different terms for the same thing like Production cost in the definition of Chen 
(1997) and Manufacturing cost in the Bowersox and Closs (1996) definition. Su et al. 
(2005) make a general definition without defining the cost types into different groups.

Chen (1997) says that SCC can be placed in the five categories:

Production cost

Transportation cost

Warehousing cost

Inventory carrying cost

Internal material handling cost.

Sachan et al. (2005) have studied the total SCC in the Indian grain chain. They define 
the total SCC as the sum of farmer’s price, total additional cost, total mark-up and 
total wastage.

Farmer’s price is the cost of growing and processing the grain and the margin for the 
farmer.

Additional cost includes:

Inventory holding cost

Materials holding cost

Transportation cost



Order processing cost

Packaging cost

Total mark-up cost is the amount added to the cost price to get the selling price. Each 
participant in the chain has his or her own mark-up percentage. 

Total wastage may be due to one or more of the following three reasons:

obsolete losses

transit losses

pilfering losses

Byrne and Heavey (2006) break down the SCC into five different categories: 

1. Transportation cost

2. Order processing cost

3. Production setup cost

4. Inventory cost

5. Backorder cost.

Transportation cost is the shipment cost between finished stock in Company A and 
the stocking location of the distributor. Order processing cost is the cost for 
processing the orders. Production set-up cost is the cost associated with an order 
being set-up in the processing areas. Inventory cost is the cost for holding stock for 
one period. The period can for example be one month or one year. Backorder is the 
cost for backorders for one period.

Su et al. (2005) define the total SCC as the amortized fixed cost and the periodic 
operating cost.

2.6.3 Measurement of Supply Chain Cost

Solvang (2001) says that cost is one of the most important performances of a supply 
chain. When measuring SCC it is important to know what you would like to measure.
There are different ways of measuring SCC, Quinn (1998) and Hoole (2005). Quinn 
(1998) describes a study that shows improved delivery precision, lower SCC and 
shorter order-cycle time for companies considered to be best practice companies 
compared to the average competitor. The total SCC can vary by 5 percent to 6 



percent of annual revenues between companies in the same industry sector According 
to Hoole (2005). A benchmarking of more than 500 supply chains was the source for 
this finding. Companies that have a mature supply chain are reducing cost faster than 
less mature supply chains, (Hoole 2005)

Researchers have focused on SCC savings, conflicts between different units and new 
customers influence on SCC. Byrne and Heavey (2006) write that improved 
information sharing and forecasting techniques can lead to total cost savings up to 
9,7 %. Christopher and Gattorna (2005) discuss SCC savings as a result of creative 
pricing strategies combined with efficient SCM. The SCC savings provide 
opportunities for increased profits.

Kumar and Kropp (2006) found in their study that new customers and new products 
could drive up the SCC. Product cost calculating is an important part to SCC. 
Alnestig and Segerstedt (1997) say product calculation is a comparison of revenue 
and costs. Product calculation is used to set a manufacturing cost, to estimate the 
value of items in inventory, to check if a product is profitable, to support the 
decisions of sales prices, and a part in analysis of customer profitability.

SCC is concentrating on the costs connected to the supply chain as described above. 
However this cost can in practice be estimated in different ways and with different 
accuracy. Rough mark-ups can be used to cover for example transportation costs, 
order-processing costs etc. Actual costs can be reported directly to a customer order 
or a customer project. The latter is naturally to prefer if an accurate SCC is preferred 
and supports for correct decisions are wished. But even for the most accurate SCC a 
mixture of standard costs, from the companies’ budgets and cost accounting systems, 
and actual invoiced costs is necessary. Some cost drivers must distribute indirect 
costs. Therefore measuring an accurate SCC can be difficult. One reason for the 
difficulties in measuring SCC is that the set up of the accounting systems in a 
company are not adjusted to SCC measurements. According to Christopher (1998), 
conventional accounting systems group costs into broad aggregated categories which 
do not allow more detailed analysis which is necessary to identify the true costs of 
servicing customers. Christopher (1998) describes two principles for logistics costing 
that also are applicable for SCC. 

The two principles are:

1. The system should reflect the flow of materials. It should be capable of
identifying the costs that result from providing customer service in the market
place.



2. The system should be capable of enabling separate cost and revenue analysis to
be made by customer type, market segment and distribution channel.

Christopher (1998) also summarizes the dissatisfaction with conventional cost 
accounting related to logistics management as follows:

There is a general ignorance of the true cost of servicing different customers, 
channels or market segments.

Costs are captured at a too high level.

Full cost allocation still reigns supreme.

Conventional accounting systems are functional rather than output oriented 

Companies understand product costs, but not customer costs.

He suggests that activity based costing (ABC) should be used instead of traditional 
methods to support the logistics management better. RQ1 is considering how SCC is 
measured in the industry and a framework for measuring SCC.

2.7 Offshoring and Outsourcing

Offshoring and Outsourcing are becoming more and more popular within companies. 
Offshoring of manufacturing started in the 1960s or even earlier according to 
Dunning and Lundan (2008). The focus has been on the relocation from high-cost 
countries to low-cost countries. The offshoring of jobs in the service sector began in 
response to the early 1980s recessions. Farrell (2004) says that companies increased 
focus on their core mission and contracted out peripheral activities to other 
companies. White collar offshoring increased steadily in the beginning of 2000.

During the past decade, offshoring has become more and more established. It is more 
common to offshore less advanced tasks and keeps more advanced tasks closer to the 
core activities of the company according to Dunning and Lundan (2008). The 
majority of jobs offshored have been call centers and low-wage technology jobs,
Davis et al. (2006). They state that the less attractive jobs are offshored and more 
attractive jobs stay central.

Offshoring is internal and external sourcing of tasks and services from a location 
outside the home country with support from global and domestic operations 
according to Contractor et al. (2010).  Mitra and Ranjan (2010) defines Offshoring as 
the sourcing of inputs (goods and services) from foreign countries. There is a 
difference between Offshoring and Nearshoring. In Offshoring are the client and the 



supplier are geographically far away from each other. India and China are classified 
as offshoring for countries in Europe as they are geographically far away according to 
Kehal and Singh (2006). In Nearshoring the supplier of the client is located in a
neighbour country. A swedish company can for example nearshore to Finland. 
Offshoring can according to Honeycutt et al. (2012) take three forms:

1. Onshore-offshoring : A company employs an outside company located within the
home country.

2. Offshore-insourcing: The company locates a facility outside the company and hires
and manages residents of that country as direct employees providing services to
clients in the home country.

3. Offshore-outsourcing: Services being conducted by subcontractors in other
countries. The employees are outside the own company.

Another reason for offshoring can be a shortage of qualified engineers in their home 
countries, Lewin et al. (2009). The company’s decision to outsource can be based on 
to gain access to local market. Offshoring may not be an acceptable way of 
conducting business from the customer perspective according to Honeycutt et al. 
(2012)

Companies believes in cost savings due to offshoring, but the invisible cost are 
unclear and may give cost increases instead of cost savings,  Honeycutt et al. (2012).
Bhalla et al. (2008) means that net benefits of offshoring does not need be as high as 
the wage differentials would indicate. There may be ‘‘hidden’’ costs such as, travel 
cost vendor search cost, transition costs, cost for layoffs, and ongoing costs of 
managing the contract according to Barthelemy (2001).

Kumar et al. (2009) found in their research that companies with a strategic, rather 
than an opportunistic approach to offshoring decisions are likely to reach better cost 
savings. They are also more accurate in their savings expectations. They also found 
that error in cost estimations are significantly higher in offshore outsourcing than in 
internal offshore. In internal offshoring, hidden costs increase with increased task-
level complexity in the case of offshore outsourcing. 

Companies continue to increase the offshoring activities without properly considering 
the associated risks Kumar et al. (2009). According to Aron & Singh (2005) half of 
the organizations that have shifted processes offshore have failed to reach the 
expected cost benefits. Rajkumar & Mani (2001) showed that more than 50% of 
outsourcing partnerships fail due to relationship issues and not because of bad 



contracts or financial issues. Carter (2006) highlights the problem with poor quality 
of work performed by teams situated offshore 

One of the findings from a study with 45 participating companies was that it is 
important to keep up to date with current labor costs, Kumar et al. (2009). Another 
finding was that is difficult to evaluate if the offshoring still is a good deal a couple of 
years into it. The study included 45 business professionals from many industries. 
Professionals participating in the study were heads of companies, senior management 
and back-room employees. The companies participating in the study were coming 
from many industries such as telecommunications, property management, retail, 
spare parts distribution, health care and engineering services.

Honeycutt et al. (2012) state that using services from overseas providers can be 
challenging because of perceived cultural differences and communication difficulties. 
It is very important to identify and address customer concerns, otherwise companies 
may not benefit from a services offshoring strategy according to them. Customers 
rate domestic service providers as being better problem solvers and easier to 
communicate with than offshore service providers, Bharadwaj & Roggeveen (2008).

Chesbrough and Teece (2002) illuminate another problem that offshore outsourcing 
can damage the ability of companies to innovate. There are also risks with the 
geographic separation from the vendor, and from not transforming their organization 
appropriately (Aron et al., 2005). Citizens express great concerns over impact of job 
losses on the domestic economy due to services offshoring according to Metters 
(2008).

Carmel and Agarwal (2002) propose a four-stage Maturity model for offshore 
outsourcing:

First stage:  Companies that outsource only domestically.

Second stage: Companies that outsource a project or two to cut costs without 
coordination within the company.

Third stage: Companies that have the capability to manage their offshore 
relationships and therefore have a more positive attitude to outsource their non-core 
activities, such as maintenance and testing.

Fourth stage: Companies that form a strategic alliance with an offshore vendor to set-
up a dedicated offshore delivery center or set-up a wholly owned offshore captive 
center.



Hall and Liedtka (2005) state that worse performing companies offshoring more and 
that offshoring is a game for losers. Ajay et al. (2008) found in their study that it is 
important to investigate the benefits by studying when companies  should offshore 
and what the factors behind successful offshoring are. They also found that 
performance measures should be on more detailed level to be able to investigate the 
benefits of offshoring.  The measurements should be more applied to division level 
rather than the whole company level. Offshoring can also distract the management in 
a company from running its other activities according to (Ajay et al., 2008). 
Offshoring more in a company may lead to that the company does not gain any 
competitive advantage over their competitors as their own level of control over the 
output remains low. This s especially true lower down in the company, i.e. at the 
lower two-three levels of the company.

Lewin & Massini, (2003) state that the first empirical studies regarding offshoring 
indicated that only a few firms are involved in the early stages of shaping and are
developing such a strategy. The most companies adopt it once there is a certain level 
of standardization.

Hutzschenreuter et al. (2011) believes that managers are forced to steadily monitor 
offshoring activities and to re-decide if needed. Cha et al. (2008) states that even then 
managers need to carefully consider the pros and cons of offshoring, because back
shoring normally is costly.

Little (2007) describes two challenges companies are likely to see when they 
offshore. The first one depends on that the activity is in another country in another 
time zone. This leads to longer response time when it is time for changes. The second 
challenge is difficulties with communication. This inhibits new ideas coming up in 
dialogues.

Herath and Kishore (2009) desribe the following risks with offshoring:

Higher total cost than expected.

Hidden cost

Loyalty from the internal people when their jobs will disappearing abroad

Language barriers can easily occur with misunderstandings as a result.

Higher total cost than expected is cost that wasn’t covered in the cost analysis that 
was done before the decision to offshore. The offshore company fails to deliver the 
desired result due to lack of competence for the new workforce which means that you



need to educate them. This can result in extra costs for a mentor and high overhead 
cost. Prikladnicki, et. al. (2007) found in their empirical study regarding offshoring 
risk for misunderstanding coming from language barriers that can higher the cost.

According to it is a common situation that a company tries to copy another com-
panies outsourcing set up. They also state that many companies outsource because 
their competitors do that or just because it is a trend.

When companies are applying offshoring and outsourcing strategies it is important to 
be able to measure how it will affect the cost and the performance towards customers. 
Paper V concerns RQ 3.

2.8. Summary of literature review

This chapter concludes the literature review. The research in this thesis focuses on 
measurement of excellence in a supply chain, measurement of SCC and how 
offshoring and outsourcing is affecting excellence and cost in the supply chain. 
According to chapter 2.2.3 most research has tended to focus on specific operational 
and tactical aspects of the supply chain such as client-contractor relations and there is 
a need to move from atomistic theory generation towards holistic and cross-
disciplinary theory generation. The purpose of SCM is to manage the supply chain as 
efficiently as possible. This means that the supply chain shall maximize the revenue 
for the company. A difficult part of SCM is to offer better value to the customer and 
at the same time reduce cost according to chapter 2.2.3. According to chapter 2.2 it is 
important to combine cost and customer service. The future market leaders are the 
ones that have sought and achieved the twin peaks of excellence. They should have 
gained both cost leadership and service leadership

According to chapter 2.4 it is difficult to measure performance in a supply chain. 
Furthermore half of the companies contacted in a research performed by Harrison and 
New (2002) had limited possibilities to perform performance measurements in their 
supply chain. 19 percent could not measure at all. Furthermore there are a lot of 
performance measurements to choose from. In the end of the nineties two types of 
performance measurements dominated in the literature according to chapter 2.4.1. 
These were cost and customer responsiveness. As discussed in chapter 2.6.2 different 
kind of grouping of SCC can be found in the literature.

To be able to measure the excellence in a supply chain four topics have to be 
investigated:

Determination of what measurements should be included in the performance 



measurements to provide a good measurement of how excellent a supply chain 
is.

Determination of how SCC and performance towards a customer should be 
combined in a measurement to give a good picture of the excellence of a 
supply chain.

Determination of what should be included in the measurement of SCC.

Determination of the possibility to measure performance for a company.

The research in this thesis will cover these four topics and also offshoring and 
outsourcing and their impact on excellence and cost in the supply chain.

The literature review includes five areas, see figure 2.14. The first area was 
excellence. To understand excellence measurements I found it important to include 
SCM in the literature review. SCM is the general picture you have to understand to 
be able to define excellence measurements. Performance measurements and cost 
measurements are two important areas that were included because they are essential 
to be able to manage the supply chain in a good way and measure excellence.
According to Sink and Tuttle (1989) you can’t manage if you can’t measure. Table 
2.1, 2.2, 2.3, 2.4 and 2.5 provides an overview of the main areas in the literature 
review.

Figure 2.14. The five areas of the literature review



SCM versus Logistics 
management

LaLonde and Maters (1994)
Christopher (1998)
Mattson (2002)

SCM definitions Carter et al. (1995) 
Johnston (1995)
Krantz (1996) 
Christopher (1998) 
Simchi-Levy (2000)

Logistics Management Fernie (1995) 
Holmes (1995) 
Bowersox (1996) 
Schonberger (1996) 
Christopher (1998) 
Pagh and Cooper (1998) 
Chandra and Kumar (2000)
Simch-Levy (2000) 
Walker et al. (2000)
Hoover et al. (2001)
Horvath (2001) 
Mentzer et al. (2001)
Mattson (2002) 
Van Hoek et al. (2002)
Paulsson et al. (2003) 
Svensson (2003)

Table 2.1. The literature review summary Supply Chain



Logistics cost versus SCC Bowersox and Closs (1996) 
Lambert et al. (1998) 
Ayers (2001)

SCC definitions Bowersox and Closs (1996) 
Chen (1997)
Byrne and Heavey (2006)
Sachan et al. (2005)
Su et al. (2005)

Measurement of SCC Alnestig and Segerstedt (1997)
Christopher (1998)
Quinn (1998)
Solvang (2001)
Christopher and Gattorna (2005)
Hoole (2005)
Jung and Jeong (2005)
Byrne and Heavey (2006)
Kumar and Kropp (2006)

Table 2.2. The literature review summary SCC



Types of performance 
measurements

Adams et al. (1995)
Vitale and Mavrinac (1995)
Bowersox (1996)
Bowersox and Closs (1996)
Ghalayini and Noble (1996)
Atkinson et al. (1997)
Beamon (1998)
Christopher (1998)
Dornier (1998)
Van Hoek (1998)
Beamon (1999)
Keebler et al. (1999)
Holmberg (2000)
Simch-Levy (2000)
Shapiro (2001)
Gunasekaran et al. (2004)

Methods for performance 
measurements

Camp (1989)
Parasuraman et al. (1991)
Splendolini (1992)
Geanuracos and Meiklejohn (1993) 
Vitale and Mavrinac (1995)
Kaplan and Norton (1996)
Schonberger (1996)
Christopher (1998)
Dornier (1998)
Lampert (1998)
Beamon (1999)
Keebler et al. (1999)
Parker (2000)
Schary and Skøjtt-Larsen (2001)
Paulsson et al. (2003)
Huan et al. (2004)

Measurement of Supply 
chain excellence

Parasuraman et al. (1991)
Geanuracos and Meiklejohn (1993) 
Vitale and Mavrinac (1995)
Kaplan and Norton (1996)
Schonberger (1996)
Dornier (1998)
Keebler et al. (1999)
Parker (2000)
Paulsson et al. (2003)

Table 2.3. The literature review summary Performance measurements



Discussions in Main points

De Meyer et al. (1989) Excellent supply chain when a company provides products with high 
quality

Goonatilake (1990) Excellent supply chain when a company provides products at low cost

Mentzer (1991) Effectiveness is defined as the extent to which goals are accomplished.

Haug (1995) Excellent supply chain when a company provides products with short 
lead-time.

Bowersox (1996) Relationship between customer services level and cost is important.

Christopher (1998) The future market leaders will be the ones that have achieved cost and 
service leadership 

Dornier (1998) The overall objective of any logistics system is to maximize 
profitability

Beamon (1999) Efficiency is the measure of how well the resources are utilized

Bowersox et al. (2000) Three perspectives to create value for customers are economic, market 
and relevancy value

Simch-Levy (2000) Efficient supply chain strategies must take in account the interactions at 
the various levels

Hoover et al. (2001) Excellent supply chain when a company provides requested customer 
support

Collin (2003) Success of supply chains are composed of Customer service, Capital 
employed, Total cost

Table 2.4. The literature review summary Efficiency



Definitions and pros, and 
cons.

Barthelemy (2001)
Hall and Liedtka (2005) 
Kehal and Singh (2006).
Bhalla et al. (2008)
Dibbern et al. (2008)
Kumar et al. (2009) 
Contractor et al. (2010) 
Mitra and Ranjan (2010) 
Rottman & Lacity, (2010)
Hutzschenreuter et al. (2011)
Honeycutt et al. (2012) 
Honeycutt et al. (2012)
Larsen et al. (2013)

Risks and opportunities Rajkumar & Mani (2001) 
Chesbrough and Teece (2002)
Aron & Singh (2005) 
Aron et al.(2005)
Carter (2006)
Prikladnicki, et. al. (2007)
Bharadwaj & Roggeveen (2008)
Cha et al. (2008)
Metters (2008)
Herath and Kishore (2009)
Kumar et al. (2009)
Hutzschenreuter et al. (2011) 
Little (2007)
Honeycutt et al. (2012)

What, when, why Carmel and Agarwal(2002)
Lewin & Massini, (2003) 
Farrell (2004)
Lewin (2005)
Cullen et al. (2006)
Davis et al. (2006) 
Lewin and Peeters, (2006)
Ajay et al. (2008) 
Dunning and Lundan (2008)
Lewin et al. (2009) 
Honeycutt et al. (2012)

Table 2.5. The literature review summary Offshoring and Outsourcing



3. RESEARCH  METHODOLOGY

This chapter describes the research methodology used in this thesis.

3.1 Research design

The research in this thesis is divided into four steps

1. Problem statement, defining the purpose and specifying research questions

2. Data collection

3. Data analysis

4. Conclusion

The first step was described in chapter one. Data collection is done by a literature 
review and is described in chapter two and two case studies described in chapter 3.2.2 
and 3.2.3. Analysis of data is connected to research question 1-3 and is described in 
paper I-V. The conclusion includes a framework for measuring SCC, a model for 
measuring excellence in a supply chain and a discussion about how offshoring and 
outsourcing are affecting SCC and the performance in the supply chain

The aim with the research has been to comprehend the present situation in literature 
and within the industry considering measuring excellence and cost in a supply chain. 
A case study methodology has been combined with a literature review considered to 
be the most suitable research strategy for answering the research questions in chapter
1.4. The literature studies and the case study performed within 30 companies showed 
a need for more developed tools to use for measuring excellence and cost in a supply 
chain. 

The aim and the research questions in this thesis are of an explorative nature. The 
research questions are considered to explore how literature describes cost and 
excellence measurements and how the industry measures cost and excellence in the 
supply chain. The research design chosen in this thesis is a combination of 
quantitative and qualitative approach. The main approach for formulating the 
questions to the two case studies is qualitative approach. The analysis of the 
responses from the different companies participating in the studies was handled with 
a quantitative approach.



3.2 Data collection

The data collection was done in three steps. The first step was the literature review 
covering, supply chain, SCM, efficiency in the supply chain, performance 
measurements, measurement of supply chain excellence, SCC, offshoring and 
outsourcing. Step two was consisted of interviews with 30 companies having 
business in Sweden. In step 3, 10 professionals from the industry were interviewed 
about offshoring and outsourcing.

3.2.1 Literature review

The literature review was started within the area of supply chain and SCM. Focus 
areas were SCM versus Logistics management, definitions of SCM and scope for 
SCM. Next area that was reviewed was SCC with focus on Logistics cost versus 
SCC, definitions of SCC and measurement of SCC. Performance and efficiency was 
also reviewed. Performance was reviewed with the focus on type of measurements, 
methods and measurement of excellence in the supply chain. The last part of the 
literature review covered offshoring and outsourcing. Definitions, pros and cons, 
risks and opportunities, what to offshore or to outsource, why and when were areas 
that were covered. Scopus, Emerald and Wiley were used as sources. The following 
search terms were used: SCM, Supply Chain Cost, supply chain, excellence in a 
supply chain, efficiency in a supply chain, offshoring and outsourcing.

The information was found in:

Journals and conference papers
Published books
Internet (Interviewed companies web pages)

The aim for the analysis of literature has been to create a theoretical platform from 
which the author could use in the forthcoming research steps. Literature showed a 
need for managing the supply chain with a holistic view and there are a lot of 
performance measurements to choose from. The theoretical platform has been 
considered when formulating the questions for the two case studies.

3.2.2 Interviews with 30 companies operating in Sweden

The first case study was initiated in April 2006. The interviews with SCM
professionals within the 30 companies were conducted between May 2006 and 
December 2007. 



The study was set up to get answers on the following questions: 

How is an excellent supply chain defined?

Is SCC measured?

What performance measurements are the most common?

Correlation between Supply’s position in the company and definition of 
efficient supply chains.

Position of Supply in different sectors.

Measurement level

Five questions were set up to cover the mentioned focus areas above. The questions 
were:

1. Is Supply an own part of the organization?

2. What is an excellent supply chain in your company?

3. Is the company measuring SCC, and how?

4. How is performance measured in the supply chain?

5. On what organisational levels are the measurements performed?

These questions were open with follow-up questions based on the answers. The 
author has been aware of the possibilities of influencing the answers during the 
interviews. However, the author’s intention has been to ask the questions with a 
neutral and objective attitude.

General Information about the companies were collected to get an overall picture of 
the participating companies with reference to the sector they work in and the size of 
the company, see table 6.1. The size of the company is defined by Net Sales and 
Head count. Information about Net sales and Head count is coming from annual 
reports 2006 and information from the company. Kitron is the participating company 
with lowest Net Sales and Headcount. They have 0, 3 BUSD in Net Sales and 1300 
employees in headcount. The company with highest Net Sales is Siemens with 138,3 
BUSD. The company with highest headcount is Flextronics. 



Company Sector Net sales Headcount
1 SSAB Materials 5,2 BUSD 8737
2 Ovako Materials 2,2 BUSD 4300
3 LKAB Materials 2,2 BUSD 3737
4 ABB Manufacturing industry 24,4 BUSD 108000
5 Sandvik Manufacturing industry 3,0 BUSD 37045
6 SKF Manufacturing industry 8,9 BUSD 41090
7 Siemens Telecommunication industry and 

others
138,3 BUSD 475000

8 Ericsson Telecommunication industry 29,9 BUSD 63781
9 Telenor Telecommunication industry 17,9 BUSD 35600
10 Elektrolux Commodity industry 17,5 BUSD 59500
11 Autoliv Commodity industry 6,2 BUSD 41800
12 Ikea Commodity industry 27,4 BUSD 118000
13 Korsnäs Paper industry 1,2 BUSD 1900
14 Smurfit Kappa Paper industry 11,1 BUSD 40000
15 SCA Paper industry 17,0 BUSD 51022
16 AstraZeneca Pharmaceutical/ medical 

technology industry
26,5 BUSD 66600

17 Gambro Pharmaceutical/ medical 
technology industry

2,5 BUSD 19143

18 Pfizer Pharmaceutical/ medical 
technology industry

48,4 BUSD 115000

19 Flextronics Contract manufacturer 18,9 BUSD 136600
20 Kitron Contract manufacturer 0,3 BUSD 1300
21 Solectron Contract manufacturer 10,6 BUSD 44500
22 JM Construction industry 2,0 BUSD 2400
23 Skanska Construction industry 21,2 BUSD 56000
24 NCC Construction industry 9,4  BUSD 21784
25 Axfood Consumer products industry 4,8 BUSD 7007
26 Coop Consumer products industry 4,4 BUSD 8500
27 Ica Consumer products industry 11,3 USD 11698
28 Saab (part of GM) Automobile industry 207,3 BUSD 284000
29 Scania Automobile industry 11,9  BUSD 32000
30 Volvo (part of Ford)  Automobile industry 160,1 BUSD 283000

Table 3.1. Participating companies

The interviews were conducted by phone or face-to-face with people who are familiar 
with the supply process in their companies. One person in each company was 
interviewed. The interviewed people were selected by a first contact with a 
management-level person working with SCM in the company. The selection of 
companies used for this study is rather small, but the companies included do cover a 
large part of the largest companies operating in Sweden, and they are active in 10
different industrial sectors. Many are international companies with activities in many 
countries.



The companies that participated in the empirical study have different conditions for 
measurements in the supply chain based on the type of business and the tradition in 
the sector they have their business in. I have therefore chosen different sectors to get 
a wider view of the performance measurements among companies having business in 
Sweden. For companies in the Automobile industry group and in the 
Telecommunication industry group, purchasing, production and distribution are 
important parts in the supply chain. This differs from the Materials group and Paper 
industry group where production has to be considered the important part. The reason 
for production to be the important part is that the machine equipment used in 
production is very expensive to purchase. In comparison with material cost, 
administration cost, distribution cost and capital cost, the cost for machine equipment 
is the essential part. Therefore these companies focus on production and to maximize 
the utilization of the machinery. Purchasing is the important part for the Construction 
industry group. For this group the purchased material is the highest cost in the supply 
chain and therefore the highest focus is on purchased material.

Notes were written during all interviews, which were later filed in a database. The 
database enables the researcher and other stakeholders to find information when 
needed. The notes were sent to each respondent for review and approval. The 
respondents confirmed whether the interviewer had got the right information and 
were able to make corrections.

3.2.3 Interviews with 10 professionals within 10 companies

The second case study was initiated to identify the challenges companies have when 
offshoring or outsourcing and what to do to succeed with offshoring or outsourcing. 
Professionals from 10 different companies were interviewed, with focus on 
offshoring and outsourcing. Interviews were conducted by phone or in person with 
people who were familiar with the offshoring or outsourcing process in their 
companies or in the company they were supporting. One person in each company was 
interviewed. The interviewed people were selected by a first contact with a 
management-level person working with offshoring or outsourcing in the company.

The criteria for selection of these companies where that they should represent 
companies that have experience from offshoring or outsourcing. The selection of 
companies used for this study can be considered rather small, but should be
considered big enough to draw conclusions. To discuss problems with offshoring and 
outsourcing is a sensitive topic for many companies. My experience is 
that employees at many companies feel that they are not comfortable with talking 
about negative experiences.



The interviewed companies are Flextronics, AstraZeneca, Siemens, Atlascopco, 
ABB, Exsupero, Alcatel-Lucent, Oracle, Baxter and Ericsson.

Flextronics is an American company. The company offers manufacturing, design, 
distribution and aftermarket service. Flextronics is the second largest global EMS 
(Electronics Manufacturing Services) company by revenue. They have manufacturing 
operations in over 30 countries and 200 000 employees.

AstraZeneca is a British-Swedish multinational pharmaceutical and biologics
company It was the world's seventh-largest pharmaceutical company 2012, in their
field of prescription of drug sales and they have operations in over 100 countries. 
AstraZeneca has a portfolio of products for a variety of diseases. They have 
approximately 50 000 employees.

Siemens is a German company. It is the largest engineering company in Europe. The 
divisions of the company are Industry, Energy, Healthcare, and Infrastructure & 
Cities. Siemens employ approximately 349 000 people in 190 countries.

Atlas Copco is a Swedish industrial company that was founded in 1873. It 
manufactures industrial tools and equipment within Compressor Technique, Mining 
and Rock Excavation Technique, Construction Technique and Industrial Technique. 
The company manufactures products at about 100 production sites in more than 20 
countries and employs more than 40 000 people.

ABB is a multinational corporation with headquarter in Zurich Switzerland. It is one 
of the largest engineering companies operating mainly in robotics and the power and 
automation technology areas. ABB has operations in around 100 countries and 
approximately 150 000 employees.

Exsupero is a management consulting company in Sweden. The company is working 
in the three areas Interim management, Management consulting and Project 
management. They have senior project managers helping other companies within the 
areas Accounting, IT, Energy, Retail, Telecom and Industrial.

Alcatel-Lucent is a French global telecommunications equipment company, with 
headquarter in Boulogne-Billancourt in France. Alcatel-Lucent has operations in 
more than 130 countries and has approximately 62 000 employees The company 
focuses on fixed, mobile, and converged networking hardware, IP technologies, 
software, and services. 

Oracle is an American computer technology corporation with headquarter in 
California United States. The company is developing and marketing computer 



hardware systems and enterprise software. Oracle has approximately 122 000 
employees and was 2011 the second-largest software maker by revenue.

Baxter is an American health care company with headquarters in Illinois. The 
company has two businesses: Bio Science and Medical Products. Baxter has 
approximately 61500 employees and has manufacturing facilities located throughout 
the world.

Ericsson is a Swedish telecom company. The company provides communications 
technology and services. The company employs more than 110000 people and work 
with customers in more than 180 countries. Ericsson is marketing mobile networks, 
core networks, microwave transport, Internet Protocol (IP) networks and fixed-access 
solutions for copper and fiber. 

One person from each company, their names and positions are listed in the chapter of 
references, was interviewed. The interviews started in January 2014 and were 
conducted between January 2014 and October 2014. The interviews were conducted 
by phone or in person

The interviews were based on 9 questions. 

1. Describe the type of offshoring or outsourcing your company has done?

2. What was the driving factor behind the decision to outsource or offshore?

3. What was the objective with the offshoring or outsourcing?

4. Was a Business case presented before and after the change?

5. Did you perform any measurements of cost and excellence?

6. What were the biggest challenges with outsourcing or offshoring?

7. Who in the company took the decision?

8. For how many years is the Business case valid?

9. Are your company continuously measuring the result of the outsourcing or
offshoring?

The interviews have been based on open questions. The starting question has been to 
describe an offshoring or outsourcing activity the company has done. Notes were 
written during all interviews, which were later filed in a database. The database
enables the researcher and other stakeholders to find information when needed. The 
notes were sent to each respondent for review and approval. The respondents 



confirmed whether the interviewer had got the right information and were able to 
make corrections.

3.3 Data analysis

The data analysis was done in two rounds. In the first round the data from the first 
empirical study was analyzed. In the second round data from the second empirical
study was analyzed. This study was focusing on offshoring and outsourcing.

3.3.1 First empirical study

Data concerning the five questions used in the interviews with the 30 companies 
participating in the study were gathered in a type of a database. The analysis of the 
data was performed in three steps. The first step included setting up the rules for 
quantifying the answers and identifying groups among the answers. In step two all 
answers were placed into the identified groups. Analysis of the result was performed 
in the third step. All three steps were performed for each of the five areas:

1. Definition of excellence

2. Measurement of SCC

3. Measurement of performance

4. Measuring level in the company

5. Position of Supply in the organisation

The data from the question about how the company define an excellent supply chain 
were divided into three groups. The first group is definitions including only cost. The 
second group includes definitions only relating to performance measurements, but no 
cost. Group number three includes excellence definitions that consist of both 
performance measurements and cost. The representative of the company were asked 
to formulate how she/he defined an excellent supply chain, from the answers I 
classified the company in one of these mentioned groups.

The performance measurements were then divided into two groups: external 
performances and internal performances. External performance is the performance 
measurements related to performance towards the customer, for example delivery 
precision and lead-time. Internal performance is the performance measurements 
related to performance within the own company affecting cost for the company, for 
example ITO and yield.



The analysis of SCC measurements was made by dividing various cost aspects into 
different groups, i.e. administration cost, manufacturing cost, warehouse cost, 
distribution cost, capital cost and installation cost if this cost is applicable. The 
warehouse cost, distribution cost, capital cost and installation cost should be or other 
measurable object. The manufacturing cost can be based on a fixed manufacturing 
cost per product that has been defined by a product calculation. The administration 
cost can be based on a mix of actual cost and on add-ons based on a percentage share. 
The administration cost from general support functions and higher management in a 
company is in general coming from a percentage add-on. Data from the question 
whether the company is measuring Supply Chain Cost is divided into five groups. 
The first group consists of companies that don’t measure SCC at all. These
companies don’t use the term SCC and don’t measure any costs related to the Supply 
chain at all. Group number two measures part of the SCC, but only based on 
estimated costs. This means for example that one company measures distribution 
cost, but the estimated cost is based on rough mark-ups, a percentage add-on cost, 
and not the accurate actual cost as it should be when SCC is properly measured. The 
third group measures part of the cost in the supply chain. This means that the 
company uses the term SCC, but only measures part of the measurements that are 
normally included in SCC. To measure all parts in SCC, all administration cost, 
manufacturing cost, warehouse cost, distribution cost, capital cost and installation 
cost should be included in the SCC measurement. Installation cost is only applicable 
when this cost is included in the supply chain. Group number four includes answers 
where the company doesn’t use the term SCC, but still measures all cost connected to
the supply chain. This means that the company doesn’t use the term SCC, but 
measures all parts included in the supply chain. The fifth group “use the term” means 
that the company uses the term SCC, measures based on actual cost and measures all 
parts that should be included in the supply chain.

The answers from the question about which performance measurement the company 
use are divided into eight groups. The groups are:

1. Delivery precision: Material delivered in accordance with what is promised.

2. Lead-time: The tine from starting an order until it is ready.

3. Cost: All types of cost measurements. Example distribution cost and capital
cost.

4. Inventory turnover: Measurements regarding tied up capital. Example ITO, tied
up capital in money and number of days in stock.



5. Internal performance: Measurements regarding how internal performance.
Example yield in production, ordering entry time and capacity utilization.

6. Customer satisfaction: All types of customer satisfaction measurements.

7. Quality: Quality from the customer’s point of view. Example number of claims
and number of replacement of goods. Service grade: Measurements regarding
service grade towards customers. Example fill rate and back order.

Data from the question about measurement level in the company is divided into 11 
groups. Measurement level means what level in the company can the company 
measure on. The level can for example be product level. Product level can for Volvo 
be V50 and XC90, for Ericsson GSM and WCDMA and for Axfood fruit and bread. 
The 11 groups are:

1. Region: Measurement on region level. Example Europe, Africa, Asia and
America.

2. Warehouse: Measurement for each warehouse the company have.

3. Business unit/division: Measurement on business unit level or division level.

4. Selling company: Measure meant for each selling company. Example the
selling company in Singapore, Munich and Sao Paulo.

5. Order: Measurement for each order.

6. Supplier: Measurement for each supplier that supply material to the company.

7. Product: Measurement for different products or product groups in a company.

8. Department: Measurement for different departments within the company.

9. Production plant: Measurements for the production plant within the Supply
chain.

10. Customer: Measurements for different customers the company have.

11. Company: Measuring the whole company. Example a total delivery precision
for the company.

The answers from the question about the position of Supply in an organization were 
divided into three groups. Position of Supply means if there is a part of the 
organisation including organizational parts belonging to the supply chain. The first 
group is no and means that the organizational parts belonging to the supply chain are 



spread in the company. Order handling can for example be part of Marketing & Sales 
department, production part of different divisions and distribution part of the 
Sourcing department. The second group is yes and means that the company have all 
parts in the supply chain in one organizational part. Group three is partly and 
companies are classified into this group if they have some parts of the organizational 
parts belonging to the supply chain together in an organisation. Companies belonging 
to this group have for example purchasing, order handling and stock handling in one 
common organisation, but production and distribution are included in another part of 
the organisation.

3.3.2 Second empirical study

The aim with the second empirical study was to explore how offshoring and 
outsourcing is affecting excellence and cost in the supply chain. Data concerning the 
nine questions used in the interviews with the 10 companies participating in the study 
were gathered in a type of a database. The analysis of the data was started with the 
setup of rules for quantifying the answers and identifying groups among the answers.
Two groups were identified. The first group includes criterias for successful 
offshoring and outsourcing. The second group includes problems the interviewed 
people have experienced when handling decisions about offshoring and outsourcing.

3.3.3 Model formulation

One model and two frameworks were formulated during the research project. The 
first framework was for measuring SCC. This framework is based on the literature 
review and the first case study. Two principles for the framework were to clearly see 
where the cost comes from and that it covers the total cost in the supply chain.

The model was for measuring excellence in the supply chain. This model is built on 
the SCC framework and the cost concept is combined with the performance towards 
the customer concept. The idea behind this is the conclusion from the literature 
review that it is important to combine cost and customer service, see chapter 2.8. 
Findings from the first empirical study indicated that it is difficult to get a 
comprehensive view on the excellence in a supply chain. There is a risk that 
companies focus on one measurement at the time. A company can for example focus 
on delivery precision and forget cost focus and resource utilization. The idea with the 
excellence model is that the index will help the managers in the companies and the 
supply chain to consider the overall scope with both cost focus and customer service 
focus.



The literature review showed that the most common performance measurements 
related to performance towards the customer are availability of the product, delivery 
speed and delivery reliability. The empirical study showed that the performance 
measurements used by the 30 participating companies related to customer service are 
delivery precision, lead-time and customer satisfaction

Therefore, it is suggested that customer related performance is represented by a key 
figure Performance External, that is a combination of delivery precision, lead-time 
and a more general customer satisfaction measurements. Performance External is 
suggested to be a measurement that measures customer service. The reason for using 
these three measurements is that they cover the most common performance 
measurements related to customers’ expectations in accordance with the empirical 
study and the literature review. To get a total view of the excellence in a supply 
chain, the SCC measurement and the performance towards the customer 
measurement is combined in an excellence measurement. The area of application for 
the excellence model was extended in the work with a framework for evaluating cost 
savings in a supply chain. This is described in paper IV



4. SUMMARY OF PAPERS

This chapter presents a summary of the five papers appended to this thesis. It also 
includes a co-author statement. 

4.1 Paper I: Performance measurements in supply chains within Swedish 
industry 

Paper I considers performance measurements in supply chains for companies having 
business in Sweden. An empirical study was initiated to investigate what 
performance measurements that are used to measure the performance in the supply 
chain. Interviews with supply chain professionals within 30 companies have been 
conducted in Sweden. The SCM professionals represented different companies in ten 
different sectors, i.e. paper industry and automobile industry. The interviews were 
performed from spring 2006 until the end of 2007. 

The paper considers how an excellent supply chain is defined, how SCC is measured,
what performance measurements are used, supply`s position in a company related to 
how efficient the supply chain is and on what level in the company the measurements 
are done, for example SCC is measured on company level and delivery precision is 
measured on department level.

The key findings from the study are that delivery precision, ITO and lead-time were 
the most common performance measurements. The companies definition of an 
excellent supply chain is more focused on getting a satisfied customer than having a 
low cost for the own company and therefore the performance measurements like for 
example delivery precision and lead-time are in focus. Some kind of SCC was 
measured in all 30 companies, but very few companies cover the total SCC. 
Regarding what level the performance measurements are measured on, the most 
common levels to measure on is production level and production plant level. 
Organisational parts included in the supply chain were still not an own natural part of 
the organisations. This makes it more complicated to get a total view of the 
performance in the supply chain.



4.2 Paper II: Measuring supply chain cost 

In paper II, a framework is suggested for measuring SCC. The framework considers 
the cost in the supply chain controlled by the company or organisation in question. 
This is based on the view that companies are commonly divided into different 
functional areas or departments. The departments are Marketing and Sales, Research 
and Development, Supply, Sourcing, After Sales, Finance, Human Resources and 
General Administration. Each area is responsible for its own cost and also for 
optimizing its own work and ways of working. The total cost in a company includes 
the cost for all areas. SCC is the cost for handling the supply chain area, i.e. the entire 
supply chain controlled by the company.

It is suggested that SCC is divided into five main areas plus a sixth area that is 
applicable for supply chains where installation cost are a necessary part and included 
in the sales price. The six areas are:

1. Manufacturing cost

2. Administration cost

3. Warehouse cost

4. Distribution cost

5. Capital cost

6. Installation cost

The framework considers the cost in the whole supply chain and shows where SCC 
arises. Total SCC is the sum of Manufacturing cost, Administration cost, Warehouse 
cost, Distribution cost, Capital cost and Installation cost. A SCC ratio (SCCR) is 
discussed. In a profitable company, the Net Sales is greater than the total SCC. A 
company should strive to keep the total SCC as low as possible. However chasing 
cost alone is not the way for a company to survive and to be successful. The company 
must also focus on providing the right products and services and using efficient 
processes.

 salesNet
 SCC- salesNetSCCR

The use of SCC within companies having business in Sweden is also covered in the 
paper. The discussion is based on the empirical study that was performed during 2006 
and 2007 and was described in paper I. The empirical study including 30 companies 



showed that many companies do not measure the total SCC. Instead, they only 
measure parts of the SCC such as Manufacturing cost complemented with the 
Distribution cost.

The paper also includes a practical example of a SCC measurement. A small case 
study was done at an anonymous company with business in Sweden. The aim with 
the study was to highlight the difference between measuring SCC based on calculated 
cost compared to actual cost. The study showed a significant difference in result 
when measuring SCC based on calculated cost and actual cost. SCC based on 
calculated cost showed a positive margin, saying that the business is doing well. SCC 
based on actual cost shows that the SCC is higher than Net Sales, meaning that the 
company is losing money when selling the product. The important finding from the 
study is that if standard costs that are used are too rough, the right information about
the SCC will not be observed. 

4.3 Paper III: Measurements of excellence in a supply chain 

The purpose with paper III was to identify and suggest a model that can be used for 
measuring excellence in a supply chain. 

The cost concept is represented by an index for the SCC ratio presented in paper II, 

see chapter 4.2. The index is 
 salesNet

 SCC- salesNetSCCRi . The service concept is 

represented by a key figure Performance External index ( iPE ) that is a combination 
of delivery precision, lead-time and a more general customer satisfaction 
measurement. Each of the three measurements is constructed by a ratio that gives a 
percentage value. The measurements are multiplied together to make the iPE value.

iiii CSLTDPPE

iDP is a delivery precision index; calculated as the number of orders delivered in time 
compared to the total number of orders delivered over specific time interval, e.g. last 
week or last month. ”In time” means on confirmed delivery date. What in this 
measurement is meant by “in time” can differ between companies and products. At 
the exact promised day and hour, may in some delivery situations be necessary, in 
another situation it is enough for example with promised day with a complementing 
interval of plus and minus 2 days. A rough measure as “in right week” is nowadays 
mostly not precise enough.



iLT is a lead-time index or a delivery time index; calculated as the number of orders 
delivered on requested time from the customer compared to the total number of 
orders delivered also over a specific time interval. The lead-time in question for this 
measure is the time from when the customer places an order until the ordered product 
is delivered. To separate this lead-time from other lead-times, between items in the 
company’s bill of material, it can also be called the delivery time. As for iDP it 
should be defined in the specific situation how far from the requested time it is 
allowed and how far from it is not allowed.

iCS is a customer satisfaction index; designed and built on questions asked to the 
customers. A customer satisfaction survey, or interview, can for example be set up 
with different questions. Examples of questions:

1. Do you get the order acknowledgement in time?

2. Do you get proper answers on your order related questions?

3. Is it easy to get hold of people by phone?

4. Do you have the proper information about lead-times?

5. Are the order instructions good enough?

The answers can be organized according to a 1-5 Likert scale; transformation to a 
percentage is then rather easy. However, the customer satisfaction index can be set up 
in many different ways, it should reflect the situation of the company in question. The 
number of questions can differ and also the number of participants in the study. The 
important thing to keep track of is if the company has improved or deteriorated since 
the previous customer satisfaction survey, this should be captured in the Customer 
satisfaction index.

The combination of the cost concept and the customer service concept gives the 
Average Logistic Index ( iAL ).

iiiiiii SCCRCSLTDPSCCRPEAL
iSCCRiCSiLTiDP SCCRwCSwLTwDPw

The goal for the Average Logistic index cannot be a 100 percent goal; due to its 
construction that every part is less than 1 or 100 percent. The measurement, iAL
should be used as a guideline to keep track of if the company is moving in the right 
direction. The important thing is to combine the Performance External index ( iPE )



and the Supply Chain Cost Ratio index ( iSCCR ) to maximize the profit for the 
company. The company should not focus on just one of the measurements. It is the 
important message the Average Logistic index ( iAL ) presents to the user.

The best way to combine iPE and iSCCR varies between companies. Each company 
has to find their own right mix for iPE and iSCCR with focus to maximize the 
profitability for the company. Some companies earn most money with a low price 
and other with a high external performance. In some cases a company can charge for 
excellent customer service. 4.0iAL , for one company may be more successful than 

6.0iAL in another company.

4.4 Paper IV: To Evaluate Cost Savings in a Supply Chain: Two Examples from 
Ericsson in the Telecom Industry 

Paper IV illustrates a framework for evaluating changes in a supply chain. The SCC
in the two examples is measured according to the framework and definition in paper 
II, see chapter 4.2. The two scenario analysis are based on a five step approach 
measuring SCC and customer service measures, delivery precision and lead-time,
before and after a performed or planned change. “Before” means that SCC is 
measured in the supply chain as it is designed before the change. “After” means that 
SCC is measured after the change in the supply chain. The first step in this evaluation 
framework is to define the supply chain that will be studied. Next step is to measure 
SCC and customer service measures in the defined supply chain. The third step is to 
define improvements or define changes that have been done. In the fourth step the 
SCC and customer service measures are measured again and in a fifth step the 
measurements from step 2 and step 4 are compared and analyzed. 

Two different examples from the company Ericsson are presented to illustrate the 
framework. The definition of the supply chains used as an example in the study was 
performed in a group of colleagues within the supply organization at Ericsson. Costs 
elements to the SCC measurements were collected from Ericsson’s Enterprise 
Resource Planning (ERP) computer system. This study is performed on a supply 
chain Ericsson is in control of and responsible for. Some parts in the supply chain are 
within Ericsson boundaries and some parts are bought as a service from companies 
outside Ericsson. 

The first example is direct deliveries to customers instead of passing a delivery 
center. The second is move of production to low-wage countries. In the first case, the 
framework was used for evaluating a suggested improvement and in the second case, 



the framework was used for evaluating a change in the supply chain that already had 
been implemented.

This supply chain analysis framework can also be used for comparing different 
alternatives. A company can for example identify two different alternatives to design 
their supply chain. To be able to decide which alternative is the best, the company 
can use this suggested framework to measure and evaluate SCC for the two, or 
several, alternatives

4.5 Paper V: Offshoring and Outsourcing: the effect on Supply Chain Cost

Paper V considers how offshoring and outsourcing activities are affecting SCC and 
the performance in the supply chain. Ten managers from different companies were 
interviewed. Questions that have been discussed are the type of offshoring or 
outsourcing the companies have done, the reasons behind these decisions, the 
objective with the offshoring or outsourcing, if an analyze of costs and excellence 
have been performed before and possibly after the change. What were the biggest 
challenges for outsourcing or offshoring, who in the company took the decisions, for 
how many years have this business situation been valid and if the company 
continuously is measuring the result of the outsourcing or offshoring, were 
other questions taken into considerations.

Based on the problems the interviewed people have experienced, several pitfalls have 
been identified when handling decisions about offshoring and outsourcing. These can 
be divided into four categories:

1. The Cost syndrome: focus on cost per hour, but forget the total cost

2. The Trend syndrome: Do outsourcing and offshoring because other companies
do it

3. The Time syndrome: Reduce cost right now, but what happens in 2 to 5 years

4. The Service syndrome: The effects of poor service are difficult to put a price
label on. They are not shown in measurements.



The interviews in this study have shown that successful offshoring and outsourcing 
are the ones that are meeting the following criterias:

A solid Business case where the total cost is considered has been done

Cases that have a clear purpose

Activities suitable for offshoring and outsourcing

Decision taken by the right person

Decision taken with an open mind, i.e. open for changes

4.6 Co-Author Statement 

The papers in this thesis are co-authored with my supervisor professor Anders 
Segerstedt.

The idea for paper I came up from a work with performance measurements at 
Ericsson AB in Kista Sweden, which the author of this thesis took part in. The author
of this thesis wrote the paper, while Anders Segerstedt commented on and discussed 
it. The author of this thesis performed the empirical study.

Paper II is written by the author of this thesis. This paper extends paper II and focuses 
on SCC. The author of this thesis established the framework for measuring SCC and 
Anders Segerstedt commented on and discussed it. Anders Segerstedt presented the 
framework as a plenary speaker at the Sixteenth International Symposium on 
Inventories, Budapest, Hungary in August 2010.

Paper III extends both paper I and paper II and focus on how excellence in a supply 
chain can be measured. The paper is written by the author of this thesis, while Anders 
Segerstedt commented on and discussed it. The author of this thesis developed the
model for measuring excellence in a supply chain and came up with the examples 
from the industry.

Paper IV is written by the author of this thesis, while Professor Anders Segerstedt
commented on and discussed it. The author of this thesis developed the framework 
for evaluating changes in a supply chain. The author also tested the framework on 
two supply chains within Ericsson AB.



Paper V is based on interviews with ten managers from different companies working 
with offshoring and outsourcing. The interviews were done by the author of this 
thesis. The paper is written by the author of this thesis, while Anders Segerstedt
commented on and discussed it.



5. Conclusions and Extensions

This chapter presents the conclusions of the research project, discusses the conducted 
research and points out some future research possibilities.

5.1 Conclusions

This thesis has considered excellence and cost measurements in a supply chain. The 
objective was to get more knowledge about how to measure excellence and cost in 
the supply chain by identifying what can be found in literature and how the industry 
is handling those measurements. The purpose was also to connect those 
measurements to offshoring and outsourcing by investigating the challenges with 
excellence and cost reduction when offshoring or outsourcing. 

The aim was to present results that contribute to the general scientific discussion and 
at the same time striving for models and frameworks that are applicable for the 
industry. The presented models and frameworks should not be too complicated to 
apply in the industry. They are tested within the industry. Four of the papers have 
been accepted for publication in scientific journals and may contribute to the general 
scientific discussion. The appended papers contribute in different ways described 
below.

RQ 1, How can SCC be measured and how is it used within the industry? is answered 
in Paper I, II, III and IV. Paper I describes the study where representatives from 
30 companies in 10 different business sectors were interviewed about how they 
measure costs in their supply chains. The study showed that the ways of 
handling measurements of SCC vary between the 30 companies participating in 
the study. Only three companies out of 30 say that they do not measure SCC at 
all. These companies measure cost in some way, but not SCC based on actual cost. 
The rest are doing some kind of measurement of SCC. It is only one company that 
uses the term SCC and measures cost from all parts included in the supply chain. 
More than two-thirds of the companies are measuring parts of the cost in the 
supply chain. Two companies measure parts of the components, but not based on 
actual cost. This means that, for example, the distribution cost is measured as a 
percentage of the total distribution cost in the company.

The study shows that most of the participating companies have started with 
measurements of SCC, but there are still cost components left out for achieving 
complete measurements of SCC. The sectors Materials, Telecommunication and 
Paper industry are the only sectors with companies that do not measure SCC in any



form. The company that measures a complete SCC is within the commodity industry 
sector. SCC as a measurement is more interesting for companies that have to focus on 
having a total view on the cost in the supply chain to be able to reduce cost. For some 
companies, the machinery in production and transportation cost are the most 
dominant costs in the supply chain. Cost for tied-up capital and distribution are the 
highest costs within the supply chain for many other companies. All other sectors are 
measuring parts of the SCC. The way of measuring for these sectors differs. 
Measuring of SCC in the Paper industry has a focus on distribution cost. The focus in 
the SCC scope in Pharmaceutical/medical technology industry is on production cost 
and distribution cost. The findings from the literature review regarding how SCC can 
be measured were that there is no general model for how to measure the total cost in 
the supply chain.

Paper II describes a suggested framework for measuring SCC. The focus is also on 
identifying the difference between SCC based on estimated standard cost compared 
to actual cost. A case study describes and shows the difference between measuring 
SCC based on calculated standard cost and measuring it based on actual cost.  The 
suggested framework for measuring SCC aims to cover the total cost in a supply 
chain and to make a clear breakdown of the cost into expense categories. Total SCC 
is the sum of Manufacturing cost, Administration cost, Warehouse cost, Distribution 
cost, Capital cost and Installation cost. The reason for dividing SCC into these six 
main groups is to identify, and to remember, where the SCC comes from; the groups 
can also be further sub divided. The proposed framework considers the cost in the 
whole supply chain and it wants to clearly show where SCC arises.

A small case study was done at an anonymous company with business in Sweden. It 
is a large company with many different products. The company is divided into 
different Product Areas, each with its own profit and loss responsibility The aim with 
the study was to investigate the difference between measuring SCC based on actual 
cost versus SCC calculated standard cost. The study showed that SCC measurement 
based on actual cost rather than calculated cost provides a more reliable result to be 
used when taking decisions regarding the set-up and design of the supply chain. The 
company may take the wrong decisions regarding the set-up and management of the 
supply chain when using a calculated cost that is too rough; it may use its resources 
inefficiently; and it may unintentionally have too many people involved in the supply 
chain. The cost is absorbed somewhere else in the organisation. If the product should 
carry its own cost then the number of people involved has to be cut back. A company 
should benefit from measuring SCC, it should know how to measure SCC, and the 



measurement should as far as possible be based on actual cost. Companies are 
advised to start measuring the real and total SCC. 

In paper IV the SCC framework is used in a framework for evaluating changes in a 
supply chain, which increases the practical value of the framework.

RQ 2 How excellence can be measured and how is it measured within the industry? is 
answered in Paper I, III, and IV. The literature review showed that there are many 
different excellence measurements, but no model that a company can use when 
measuring excellence in their supply chain. Bowersox (1996), Christopher (1998) and 
Collin (2003) state that it is important to combine cost and customer service when 
talking about excellence in a supply chain. In paper 1 the result from a study of 30 
companies with the aim to investigate how companies in ten different sectors are 
working with supply chain excellence was presented. The result was that one third of 
the companies in the study have both performance focus and cost focus in their 
definition of excellence. The most common definition is based on the performance. 
53 percent of the participating companies are focusing on performance when they 
define an excellent supply chain.  Only 10 percent of the companies focus on cost 
only.

Paper III provides a model that can be used for measuring excellence in a supply 
chain.  An Average Logistic Index, ALi , was suggested as a method for measuring 
excellence in the supply chain. This index combines the cost concept and the 
performance towards the customer concept. The result from the empirical study and 
the literature review are a background and origin for the idea of an index. In Paper IV 
the excellence model is applied in a framework that has been tested on the company 
Ericsson AB. The framework was tested on two scenarios. The first scenario is direct 
deliveries to customers instead of passing a delivery center. The second is move of 
production to low-wage countries.

RQ 3 How offshoring and outsourcing are affecting SCC and the performance in the 
supply chain? is answered in Paper V. An empirical study was performed and ten 
managers from different companies were interviewed. The study showed that 
offshoring and outsourcing is affecting the SCC both in a positive way and in a 
negative. The negative effect occurs if the company faces the Cost syndrome: focus 
on cost per hour, but forget the total cost.  Performance in the supply chain can also 
be influenced by offshoring and outsourcing. The negative effect occurs if the 
company faces the Service syndrome: The effects of poor service are difficult to put a 
price label on. They are not shown in measurements. The purpose with offshoring 
and outsourcing is often to reduce cost and at the same time keep the same 



performance level in the supply chain. Bad performance in the supply chain can 
affect the customer satisfaction that in next step can result in lost customers with
lower revenues for the company as a result. Models and frameworks for measuring 
SCC and excellence in a supply chain are useful when taking decisions about 
offshoring and outsourcing.

5.2 Discussion

This thesis has focused on measuring excellence in a supply chain,  investigating how 
cost and service performance measurements are used within the industry and to 
identify the challenges with reducing cost and keep up high performance when 
offshoring or outsourcing. The problems have been approached with literature 
studying, which has been the basis for formulating the questions to the empirical 
study that was initiated to investigate what performance measurements that are used 
to measure the performance in the supply chain. The literature review has also been 
the basis for the study regarding offshoring and outsourcing.  The study about 
performance measurements was described in Paper I and the study focusing on 
offshoring and outsourcing was presented in Paper V. These two studies have 
subsequently been the basis for the SCC framework, the excellence model and the 
four syndromes that can occur when taking decisions about offshoring and 
outsourcing. In Paper II and IV, the developed models and frameworks were tested in
one company. Two different examples from the company Ericsson were presented in
Paper IV. One contribution of the research project is the focus on a holistic view 
when managing an improvement in the supply chain. The research project has also 
contributed with a framework for measuring SCC and the model for measuring 
excellence in the supply chain, which, as known to the author is lacking in the 
literature. The models and frameworks have been possible to test in the industry 
during the research project, which strengthens that they are valid for the industry.

One weakness of the framework for measuring SCC is that the usefulness of the 
results is depending on to what extent the measurement is based on actual cost.  If 
standard cost is used for the SCC measurement and is too rough, the right information 
about the SCC will not be observed. Actual cost versus standard cost is discussed in 
Paper II. The research has mainly a hermeneutic base and a combination of 
quantitative and qualitative approach has been used. The study about performance 
measurements was built on a quantitative approach and the study regarding 
offshoring and outsourcing was built on a qualitative approach. The fundament for 
the research has been to handle the balance between SCC and the performance 



towards the customers and to have the total view on SCC in order to have an 
excellent supply chain. This approach is difficult to handle within the industry and 
there is a need for models and measurements helping companies to take the right 
decisions regarding how to manage the supply chains. The SCC framework and the 
excellence model are developed within the research project. The aim with those is to 
give tools for the industry to improve such measurements.

5.3 Future Research Possibilities

In this thesis, cost and excellence measurements in a supply chain have been 
considered. A model for measuring excellence in a supply chain was presented in 
Paper III. This model can be further developed by investigating if more parameters 
should be included in the Performance External index and if Internal performance 
measurement also should be considered. In the current model, delivery precision, 
lead-time and customer satisfaction are considered. Further research could also 
consider studying how excellence measurements are used within the industry. This 
topic was considered in Paper I. From spring 2006 until the end of 2007, the 
interviews with SCM professionals within 30 companies were conducted. The SCM 
professionals represented 30 different companies in ten different sectors. The 
knowledge about performance measurements has increased the last couple of years 
and it would be interesting to investigate if the excellence measurements have been 
developed in the industry since 2007.

In Paper II, a framework for measuring SCC was presented. Further research within 
SCC could be to study how decision making in the industry is based on the SCC. Is 
the SCC measured and considered when doing Business cases prior to decisions 
about for example changes in the supply chain.

Further research connected to RQ 3 (How is offshoring and outsourcing affecting 
SCC and the performance in the supply chain?) could be to do a detailed study of 
what happens with the cost and the performance towards the customer when 
offshoring or outsourcing. The effect on SCC and performance towards the customers 
when offshoring or outsourcing is difficult for many companies to identify.





References

Adams S. M., Sarkis J., Liles D. (1995). The development of strategic performance 
metrics. Engineering Management Journal, 17 (1), 24-32.

Alnestig P, Segerstedt A. (2008). Produktkalkyler. Liber, Malmö.

Aron R., Clemons E. K., Reddi S. (2005). Just right outsourcing: understanding and 
managing risk. Journal of Management Information Systems, 22 (2), 37-55.

Aron R., Singh J. (2005). Getting offshoring right. Harvard Business Review, 83 (12),
135-147.

Atkinson A. A., Waterhouse J. H., Wells R. B. (1997). A stakeholder approach to 
strategic performance measurement. MIT Sloan Management Review, Spring, 38 (3), 
25-37.

Ayers J.. (2001). Handbook of Supply ChainManagement. St. Lucie Press/APICS, 
Boca Raton, Fla.

Ballou R. H. (2004). Business Logistics/Supply Chain Management Planning, 
Organizing, and Controlling the Supply Chain, 5ed. Pearson Prentice-Hall, Upper 
Saddle River, NJ.

Barthelemy J. (2001). The hidden costs of IT outsourcing. MIT Sloan Management 
Review, Spring, 42 (3), 60-70.

Beamon B. M. (1999). Measuring Supply chain performance. International Journal 
of Operations & Production Management, 19 (3), 275-292.

Bhalla A., Sodhi M. S., Son, B.-G. (2008). Is More IT Offshoring Better? An 
Exploratory Study of Western Companies Offshoring to South East Asia. Journal of 
Operations Management, 26 (2), 322-335.

Bharadwaj N., Roggeveen A. L. (2008). The impact of offshored and outsourced call 
service centers on customer appraisals. Marketing Letters, 19 (1), 13-23.

Bowersox D. J., Closs D. J. (1996). Logistical Management-The Integrated Supply 
Chain Process. McGraw-Hill, New York.

Bowersox D.J., Closs D. J., Stank, T. P. (2000). Ten mega-trends that will 
revolutionise Supply chain logistics. Journal of Business Logistics, 21 (2), 1-16.



Byrne P. J., Heavey C., 2006. The impact of information sharing and forecasting in 
capacitated industrial supply chains: a Case study. International Journal of 
Production Economic, 103 (1), 420-437. 

Camp R, C. (1989). Benchmarking:The Search for Industry Best Practices That Lead 
to Superior Performance. Quality Resources, New York.

Carmel E., Agarwal R. (2002). The maturation of offshore sourcing of information 
technology work. MIS Quarterly Executive, 1 (2), 65-78.

Carter J. R., Ferrin B. G., Carter C. R. (1995). The effect of less-than-truckload rates 
on the purchase order lot size decision. Transportation Journal, 34 (3), 35-44.

Carter T. (2006). Cheaper's not always better. Dr. Dobb's Journal, March, available 
at: www.ddj.com/184415486 (accessed March 9, 2014).

Cha H. S., Pingry D. E., Thatcher M. E. (2008). Managing the Knowledge Supply 
Chain: An Organizational Learning Model of IT Offshore Outsourcing. MIS 
Quarterly, 32 (2), 281-306.

Chandra C., Kumar S. (2000). Supply chain management in theory and practice: a 
passing fad or a fundamental change. Industrial Management Data Systems,100 (3), 
100-113.

Charan P., Shankar R., Baisya R. K. (2009). Modelling the barriers of supply chain  
performance measurement system implementation in the Indian automobile supply 
chain. International Journal of Logistics Systems and Management, 5 (6), 614-630.

Chen J. (1997). Achieving maximum supply chain efficiency. IIE Solutions, 29 (6, 
June), 30-35. 

Chesbrough H. W., Teece D. J. (2002). Organizing for innovation: When is virtual 
virtuous?. Harvard Business Review, 80 (8), 127-136. 

Chibba A. (2007). Measuring supply chain performance measures – prioritizing 
performance measures. Lic. Luleå University of Technology, Luleå.

Christopher M. 1998. , 2ed. Pitman, London.

Christopher M., Gattorna J. (2005). Supply chain cost management and value- based 
pricing. Industrial Marketing Management, 34 (2),115-121.



Chronéer D. (2005). The impact of supply chain information on networking and 
product development in Swedish process industry. International Journal of Logistics 
Systems and Management, 1 (2-3), 127-148.

Collin J. (2003). Selecting the right Supply Chain for a Customer in project business. 
Diss. Tekniska högskolan Helsingfors. Helsingfors.

Contractor F. J., Kumar V, Kundu S. K., Pedersen T. (2010). Reconceptualizing the 
firm in a world of outsourcing and offshoring: the organizational and geographical 
relocation of high-value company functions. Journal of Management Studies, 47 (8), 
1417-1433.

Cooper M. C., Ellram L. M. (1993). Characteristics of Supply Chain Management 
and the Implications for Purchasing and Logistics Strategy. The International Journal 
of Logistics Management, 4 (2), 13-24.

Cullen S., Seddon P., Willcocks L. P. (2006). Managing Outsourcing, The Lifecycle 
Imperative. Working Paper, Department of information Systems at the London 
School Of Economics and Political Science.

Davis G. B., Ein-Dor P., King W. R., Torkzadeh R. (2006). IT offshore outsourcing: 
history, prospects and challenges. Journal of the Association for Information Systems,
7 (11), 770-795.

De Meyer A., Nakane J., Miller J. G., Ferdows K. (1989). Flexibility: the next 
competitive battle the manufacturing futures survey. Strategic Management Journal,
10 (2), 135-144.

Dibbern J., Winkler J., Heinzl A. (2008). Explaining variations in client extra costs 
between software projects offshored to India. MIS Quarterly, 32 (2), 333-366.

Dornier P. P. (1998). Global operations and logistics: Text and Cases. Wiley, New 
York.

Dunning J. H., Lundan S. M. (2008). Multinational enterprises
and the global economy. Edward Elgar, Cheltenham.

Farrell D. (2004). Beyond offshore outsourcing: assess your company's global 
potential. Harvard Business Review, 82 (12), 82-90. 

Fernie J. (1995). International comparisons of Supply chain management in grocery 
retailing. Service Industries Journal, 15 (4), 134-147.



Fisher M. L. (1997). What is the right Supply chain for your product?. Harward 
Business Review, 75 (2), 105-116.

Forslund H., Jonsson, P. (2007). Dyadic integration of the performance management 
process: A delivery service case study. International Journal of Physical Distribution 
& Logistics Management, 37 (7), 546-567.

Geanuracos J., Meiklejohn I. (1993) Performance Measurement: The New Agenda.
Business Intelligence, London.

Ghalayini A. M., Noble J. S. (1996). The changing basis of performance 
measurement. International Journal of Operations & Production Management, 16 
(8), 63-80.

Goonatilake L. (1990). Inventory management in the manufacturing sector in 
developing countries. Engineering Costs and Production Economics, 19 (1-3), 19-24.

Gunasekaran A., Patel C., McGaughey R. E. (2004). A framework for supply chain 
performance measurement. International Journal of Operations and Production 
Management, 87 (3), 333-347.

Hall J. A., Liedtka S. L. (2005). Financial performance, CEO compensation,and 
large-scale information technology outsourcing decisions. Journal of Management 
Information Systems, 22 (1), 193-221.

Harrison A., New C. (2002). The role of coherent supply chain strategy and 
performance management in achieving competitive advantage: an international 
survey. Journal of the Operational Research Society, 53 (3), 263-271.

Haug P. (1985). A multiple-period, mixed-integer-programming model for 
multinational facility location. Journal of Management, 11 (3), 83-96.

Herath T, Kishore R. (2009). Offshore Outsourcing: Risks, Challenges, and Potential 
Solutions. Information Systems Management, 26 (4), 312-326.

Holmberg S. (2000). Supply chain integration through performance measurement.
Diss. Lund University. Lund.

Holmes G. (1995). Supply chain management-Europe`s new competitive 
battleground. Research report The Economist Intelligence Unit, London.

Honeycutt Jr E. D., Magnini V. P., Thelen S. T. (2012). Solutions for customer 
complaints about offshoring and outsourcing services. Business Horizons, 55 (1), 33-
42.



Hoole R. (2005). Five ways to simplify your supply chain. Supply Chain 
Management: An International Journal, 10 (1), 3-6.

Hoover W. E, Eloranta E., Holmström J., Huttuen K. (2001). Managing the Demand-
Supply Chain- Value Innovations for Customer Satisfaction. Wiley, New York.

Horvath L. (2001). Collaboration: the key to value creation in Supply chain 
management. Supply Chain Management: An International Journal, 6 (5), 205-207.

Huan S. H., Sheoran S. K., Wang G. (2004). A review and analysis of Supply chain 
operations reference (SCOR) model. Supply Chain Management: An International 
Journal, 9 (1), 23-29.

Hutzschenreuter T., Lewin A. Y., Ressler W. (2011). The growth of white-collar 
offshoring: Germany and the US from 1980 to 2006. European Management Journal, 
29 (4), 245-259.

Johnston P. (1995). Supply chain management: past, the present and the future. 
Manufacturing Engineer, 213-217.

Jung H., Jeong B. (2005). Decentralised production-distribution planning system 
using collaborative agents in a supply chain network. International Journal of 
Advanced Manufacturing Technology, 25 (1-2), 167-173.

Kaplan R. S., D. P. (1996). The Balanced Scorecard. Harvard Business School Press, 
Boston.

Keebler J. S., Manrodt K. B., Durtsche D. A., Ledyard, D. M. (1999). Keeping Score: 
Measuring the business value of logistics in the supply chain (pp. 300). Council of 
Logistics Management, Oak Brook, Illinois.

Kehal H. S, Singh V. P. (2006), Outsourcing and offshoring in the 21st century - A
Socio-Economic Perspective. Idea Group Publishing, Hershey.

Kumar S., Kropp J. 2006. Studying the operational efficiencies of a multipro- duct 
supply chain using Excel spreadsheet model. Technovation, 26 (10), 1186-1200.

Kumar S., Kwong A., Misra C. (2009). Risk mitigation in offshoring of business 
operations. Journal of Manufacturing Technology Management, 2 (4), 442-459.

Krantz, S (1996). What is it?. Purchasing Today, October 1996, 4, 4.



Lahti M., Shamsuzzoha A. H. M, Helo P. (2009). Developing a maturity model for 
Supply Chain Management. International Journal of Logistics Systems and 
Management, 5 (6), 654-678.

LaLonde B. J., Maters J. M. (1994). Emerging Logistics Strategies: Blueprints for the 
next century. International Journal of Physical Distribution and Logistics 
Management, 24 (7), 35-47.

Lambert D. M., Cooper M. C., Pagh J. D. (1998). Supply chain management: imple-
mentation issues and research opportunities. International Journal of Logistics 
Management, 9 (2), 1-19. 

Lambert D. M., Pohlen R. L. (2001). Supply chain metrics. The International Journal 
of Logistics Management, 12 (1), 1-19.

Larsen M. M, Manning S., Pedersen T. (2013). Uncovering the hidden costs of 
offshoring: The interplay of complexity, organizational design, and experience.
Strategic Management Journal, 34 (5), 533-552.

Lewin A. Y. (2005). Letter from the editor. Journal of International Business Studies,
36 (5), 489-491.

Lewin A. Y., Peeters C. (2006). Offshoring work: Business type or the onset of 
fundamental transformation?. Long Range Planning, 39( 3), 221–239.

Lewin A. Y., Massini S., Peeters C. (2009). Why are companies offshoring 
innovation? The emerging global race for talent. Journal of International Business 
Studies, 40 (6), 901–925.

Little T. (2007). Assessing the Cost of Outsourcing: Efficiency, Effectiveness and 
Risk. IEEE EQUITY 2007, March 19-21, Amsterdam, Netherlands.

Love P. E. D., Irani Z., Edwards D. J. (2004). A seamless Supply chain management 
model for construction. Supply Chain Management: An International Journal, 9 (1),
43-56.

MacFarland R., Bloodgood J., Payan J. (2008). Supply chain contagion. Journal of 
Marketing, 72 (2), 63-79.

Mattson S.-A. (2002). Logistik i försörjningskedjor. Studentlitteratur, Lund.

Mentzer J. T., Konrad B. P. (1991). An efficiency/effectiveness approach to logistics 
performance analysis. Journal of Business Logistics,12 (1), 33-62.



Mentzer J. T., Flint D. J., Hult G. T. M. (2001). Logistics Service Quality as a 
Segment-Customized Process. Journal of Marketing, 65 (October), 82-104. 

Metters R. (2008). A typology of offshoring and outsourcing in electronically 
transmitted services. Journal of Operations Management, 26 (2), 198-211. 

Mitra D., Ranjan P. (2010). Offshoring and unemployment: The role of search 
frictions labour mobility. Journal of International Economics, 81 (2), 219-229.

Mondragon A. E. C., Lalwani C. (2011). Measures for auditing performance and 
integration in closed-loop supply chains. Supply Chain Management: An 
International Journal, 16 (1), 43-56.

Neely A. (1999). The performance measurement revolution: why now and what 
next?. International Journal of Operations & Production Management, 19 (2), 205-
228.

Parasuraman A., Berry L. L., Zeithaml, V. A. (1991). Understanding customer 
expectations of service. Sloan Management Review, 32 (3) Spring, 39-48.

Parker C. (2000). Performance measurement. Work Study, 49 (2), 63-66.

Paulsson U., Nilsson C.-H., Tryggestad K. (2003) Flödesekonomi: Supply Chain 
Management, Studentlitteratur, Lund.

Prikladnicki R., Audy J. L. N, Damian D., de Oliveira T. C. (2007). Distributed 
Software Development, Practices and challenges in different business strategies of 
offshoring and onshoring. International Conference on Global Software Engineering, 
ICGSE 2007. Second IEEE International Conference.

Quinn F. Jr (1998). Building a world-class Supply chain. Logistics Management 
Distribution Report, 37 (6), 37-41.

Rajkumar T. M., Mani R. V. S. (2001). Offshore software development: The view 
from Indian suppliers. Information Systems Management, 18 (12), 62-72.

Sachan A., Sahay B. S., Sharma D. (2005). Developing Indian grain supply chain 
cost model: system dynamics approach. International Journal of Productivity and 
Performance Management, 54 (3), 187-205.

Schary P. B., Skjøtt-Larsen T. (2001). Managing the Global Supply Chain.
Handelshøjskolens forlag, Copenhagen. 

Shapiro J. F. (2001). Modeling the Supply Chain. Duxbury, Pacific Grove.



Schmitz J., Platts K. W. (2003). Roles of supplier performance measurement: 
indication from a study in the automotive industry. Management Decision, 41 (8), 
711-721.

Schonberger R. J. (1996). World Class Manufacturing: The Next Decade: Building 
Power, Strength, and Value. The Free Press, New York.

SCOR handbook version 8 

Simchi-Levy D., Kaminsky P., Simchi-Levy E. (2000). Designing and Managing the 
Supply Chain. McGraw-Hill, Boston, Mass.

Sink D. S., Tuttle T. C. (1989). Planning and Measurement in Your Organization of 
the Future. Industrial Engineering and Management Press, Nocross, GA.

Solvang W. D. (2001). Architecture for Supply Chain Analysis and methodology for 
quantitative measurement of Supply chain flexibility. Ph.D. Norwegian University of 
Science and Technology, Trondheim.

Splendolini M. J. (1992). The Benchmarking Book, Amacom, New York.

Su J. C. P., Chang Y.-L., Ferguson M. (2005). Evaluation of postponement structures 
to accommodate mass customization. Journal of Operations Management, 23 (3-4), 
305-318.

Svensson G. (2003). Holistic and cross-disciplinary deficiencies in the theory 
generation of Supply chain management. Supply Chain Management: An 
International Journal, 8 (4), 303-316.

Tummala V. M. R., Phillips C. L. M., Johnson M. (2006). Assessing supply chain 
management success factors: a case study. Supply Chain Management: An 
International Journal, 11(2), 179-192.

Van Hoek R. I. (1998). Measuring the unmesurable – measuring and improving the 
performance in the Supply chain. Supply,Chain Management: An International 
Journal, 3 (4), 187-192. 

Van Hoek R. I., Chatman R., Wilding R. (2002). Managers in the Supply chain 
management, the critical dimension. Supply Chain Management: An International 
Journal, 7 (3), 119-125.

Vanteddu G., Chinnam R. B., Yang, K. (2006). A performance comparison tool for 
supply chain management. International Journal of Logistics Systems and 
Management, 2 (4), 342-356.



Vitale M. R., Mavrinac S. C. (1995). How effective is your performance 
measurement system?. Management Accounting, 77 (2), 43–47.

Walker B., Bovet D., Martha J. (2000). Unlocking the Supply chain to build 
competitive advantage. International Journal of Logistics Management, 11 (2), 1-11.

Wickramatillake C. D., Koh S. C. L., Gunasekaran A., Arunachalam S. (2007).
‘Measuring performance within the supply chain of large scale project’, Supply Chain 
Management: An International Journal, 12 (1), 52-59.

Wong W. P., Wong K. (2007). Supply chain performance measurement system using 
DEA modeling. Industrial Management and Data Systems, 107 (3), 361-381.



Interviews first empirical study

Patrik Andersson, Logistic Account Manager Solectron Europe 

Clifton Bergmark, Supply Chain developer Coop Sweden AB 

Patrik Bergroth, Manager Production planning Korsnäs AB 

Per Birgander, Operation manager IKEA Trading Services AB 

Rolf Broström, Director Operational Excellence BNET Supply Ericsson AB 

Peter Dahl, Manager Production and engineering Scania Parts Logistics 

Jan Edlund, Business development manager AstraZeneca Sweden Operations Drug 
Product Supply 

Peter Eriksson, Logistics manager SCA Transforest AB 

Hans Frohlund, Programme manager Material planning & Logistics VOLVO Cars 
Corporation AB

Johan Haglind, Supply Chain Manager Dagab, Axfood AB 

Sandra Hagström, Supply Chain Developer Ovako Steel AB 

Åsa Hestner, Supply Chain Manager Siemens AB HVP Production 

Anders Kaijser, LEAN consultant Sandvik Materials Technology 

Roger Linden, Logistics manager Pfizer AB 

Daniel Lindskär, Sourcing Manager Kitron Microelectronics AB 

Marcus Lund, Corporate purchasing JM AB 

Åsa Lostorp, Order logistics manager ABB Automation products 

David Magnusson, Supply Chain Manager NCC Construction Sweden 

Martin Mårtensson, Supply Chain Manager Factory Large Bearings SKF Sverige AB

Martin Richardson, Supply Chain Manager Gambro AB

Henrik Rosdahl, Supply Chain Manager ICA AB 

Tage Sennland, Planning manager LKAB mining 

Tomas Sjöholm, Logistics manager Autoliv Electronics AB 



Mikael Sjölund, Vice president purchasing Skanska Sverige 

Jonas Thulin, Material manager Special business Solutions Flextronics

Hans G Werner, Manager Supply Chain Parts Group SAAB Automobile AB 

Per Arne Westberg, Production & Supply Planning Manager Electrolux home 
products 

Anita Westman, Procurement director Telenor Sverige AB 

Peter Wigren, Supply Chain manager, SSAB Tunnplåt AB 

Sture Öberg, Supply Chain Manager Smurfit Kappa Kraftliner Piteå 

Interviews second empirical study

Paul Bram, Manager S/W Applications & Connectivity at Baxter International Inc

Monika Bäckman Jansson, Improvement & Performance Manager Global services 
Ericsson AB

Alexander Hamneby, Head of Procurement Siemens AB

Lars Karlsson, Manager Supply Chain - Underground Rock Excavation Atlas Copco

Thomas Kindblad, Management consultant Exsupero

Lucas Koster, Head of Supply Middle east and Africa Alcatel- Lucent

Anna Lindau, Manager Operative Purchasing, Planning and Logistics ABB

Daniel Linskär, Manager Purchasing Flextronics

Gunnar Nykvist, Supply Chain Lead Global External Sourcing AstraZeneca

Tomas Persson, Technical Solution Architect Advanced Customer Services Oracle 





Paper  I 





 Int. J. Logistics Systems and Management, Vol. 9, No. 1, 2011 69

 Copyright © 2011 Inderscience Enterprises Ltd. 

Performance measurements in supply  
chains within Swedish industry 

Annelie I. Pettersson* 
Industrial Logistics,  
Luleå University of Technology,  
SE-971 87 Luleå, Sweden 

and 

Ericsson AB,  
SE-16422 Kista, Sweden 
E-mail: annelie.pettersson@ltu.se
*Corresponding author

Anders Segerstedt 
Industrial Logistics,  
Luleå University of Technology,  
SE-971 87 Luleå, Sweden 

and 

IBDK,  
Narvik University College,  
N-9505 Narvik, Norway
E-mail: Anders.Segerstedt@ltu.se

Abstract: A critical issue for a company to gain a competitive position is to 
improve its supply chain performance. This study investigates with interviews 
how 30 Swedish companies in ten different sectors define an excellent supply 
chain and work with Supply Chain Management, performance measurements 
and Supply Chain Costs. It shows that the companies define excellence more 
by a performance focus than a cost focus. Delivery precision, inventory 
turnovers (days of inventory) and lead time are the most common performance 
measurements. The costs of the supply chain are measured in many different 
ways and with different accuracy. 

Keywords: supply chain management; performance measurements; SCC; 
supply chain cost; supply chain excellence. 

Reference to this paper should be made as follows: Pettersson, A.I. 
and Segerstedt, A. (2011) ‘Performance measurements in supply chains 
within Swedish industry’, Int. J. Logistics Systems and Management, Vol. 9, 
No. 1, pp.69–88. 

Biographical notes: Annelie I. Pettersson is working as a Supply Chain 
Manager at the company Ericsson in Sweden. She is also a PhD student, 
and she has a Licentiate Degree in Industrial Logistics from Luleå University of 
Technology. 



   

 

   

   
 

   

   

 

   

   70 A.I. Pettersson and A. Segerstedt    
 

    
 
 

   

   
 

   

   

 

   

       
 

Anders Segerstedt is Professor of Industrial logistics at Luleå University of 
Technology, Sweden, and Professor II at Narvik University College, Norway. 
He has also 16 years of experiences from different positions in industry;  
he has published in and reviewed for many different journals: International 
Journal of Production Economics, International Journal of Production 
Research, European Journal of Operational Research, Computers and 
Operations Research, Supply Chain Management: An International Journal 
among others. 

 

1 Introduction and literature review 

Companies are working with improvements in the supply chain and are aiming  
for supply chain excellence and World-class supply, but what does this mean?  
Is supply chain excellence to have short lead-time and high delivery precision or is  
it to achieve a low cost for the supply chain? This differs between different companies 
and also at different times; companies often focus on costs one year and the next  
year they focus on performance. Christopher and Towill (2000) describe trends for 
Supply Chain Management from the beginning of the 1980s to the end of the 1990s.  
In the beginning of the 1980s, they mean the focus was on cost-effective Supply chains. 
During the coming years, quality was in focus and then in the end of the 1980s the focus 
went back to cost. In the beginning of the 1990s, it was high availability that gave market 
shares. The strategy was to combine cost effectiveness with the break-even point between 
forecast-driven flow and customer-order-driven flow. In the end of the 1990s, many 
companies had reached high availability and then shorter lead-time came in focus.  
The same factors quality, cost, availability and lead-time are considered, but the priority 
mostly differs over time. 

Sink and Tuttle (1989), for example, state the relatively famous saying “you cannot 
manage if you cannot measure. If you do not measure you do not know what you have 
achieved and where you are headed”. Performance measurement systems play an 
important role in operations and in business strategy implementation for manufacturing 
firms (Olsen et al., 2007). The lack of awareness about performance measurement 
systems in supply chains is a very significant barrier for implementation of such systems 
(Charan et al., 2009). The most severe problems organisations encounter when 
implementing performance measurement systems are according to de Waal and Counet 
(2009) lack of top management commitment and not having a performance measurement 
culture. Other severe problems are that the priority is low, management is putting low 
priority on the implementation and that people do not see benefit from performance 
measurements. 

Christopher (1998) claimed that companies have to achieve both cost leadership  
and service leadership to have an excellent supply chain. If a company only measure 
internal performance measurements as, for example, order handling time and yield in 
production, the measurements cannot be used for evaluating the excellence in a company. 
Lambert and Pohlen (2001) also claimed that most of the supply-related performance 
measurements have an internal focus and do not measure how the company creates 
profitability. If this still is valid, there is an indication that there is a gap of a 
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measurement measuring excellence. A company needs to have performance 
measurements to be able to evaluate the excellence of the supply chain. 

Performance measurements in a company help managers to evaluate and develop 
the operations in their supply chain. To improve supply chain performance has become a 
critical issue for companies to gain a competitive position. Therefore, our study aims to 
evaluate the performance measurements in the supply chain used today and identify if 
excellence is or can be measured within Swedish industry. The study investigates with 
interviews how 30 companies, in 10 different sectors, define an excellent supply chain 
and are working with Supply Chain Management, performance measurements 
and SCCs. Pettersson (2008) presents the total study performed during 2006–2007. 

Keebler (1999) means that Supply chain excellence requires that the actors in the 
Supply chain know how to do performance measurements. What is the reason for 
performance measurements? There are several reasons and they vary between different 
companies. Parker (2000) has identified the following reasons for measuring performance 
within an organisation: identify success, identify whether the organisation understand its 
processes, identify whether the companies are meeting customer requirements, identify 
bottlenecks and where improvements are necessary, ensure decisions are based on facts 
and show if planned improvements actually happened. 

Geanuracos and Meiklejohn (1993) said that most business people are coloured by 
the manufacturing environment rather than service-focused business. Richard 
Schonberger has studied Inventory Turn Over (ITO) figures over many years in a couple 
of well-known companies. The companies are classified into different groups depending 
on their ITO improvements over the years. Some companies are doing well despite 
unimpressive ITO trends; an example is Coca Cola. The ITO measurement gives 
information about the success in decreased tied-up capital; an overall success for the 
whole supply chain does not automatically follow this. A company can have a high ITO 
and a good trend in improvements, but due to, for example, very high transport cost and 
long lead-time, it cannot still not be classified as a company that achieves Supply chain 
excellence (cf. Schonberger, 1996, 2008). 

Shepard and Günter (2006) make a literature review after searching Web of Science 
and Google Scholar with ‘supply chain management’ and ‘performance (measurement)’. 
They find that a number of important problems not yet have received adequate attention; 
e.g., factors influencing the successful implementation of performance measurements, 
their evolution over time and the problem of their ongoing maintenance. Vanteddu et al.
(2006) argue they suggest a spreadsheet-based tool that identifies the bottleneck areas 
to achieve the strategic fit between the supply chain’s goal and the different players’ 
capabilities. Wong and Wong (2007) suggest two models using Data Envelopment 
Analysis (DEA) in measuring internal supply chain performance namely a 
technical-efficiency model and a cost-efficiency model; they argue the models help 
managers to identify inefficient operations and a help for improvements. For the 
performance management process in the buyer–supplier connections (dyads), very few 
standardised metrics exist and consequently the use of such metrics is not common 
(Forslund and Jonsson, 2009).

Chronéer (2005) studies the process industry, and she finds that there is tendency 
for upstream companies in the supply chain, compared with downstream companies, 
to be more interested in working in networks to acquire new information and 
competences. Wickramatillake et al. (2007) study a real case company that executes a 
large-scale construction project and its supply chain. They mean supply chain progress 
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measurement can significantly improve the performance and productivity of the 
construction industry. Practical methods of cost and progress capture must be developed 
further for construction to minimise delays and excessive costs and inventories of large-
scale complicated projects. 

Parasuraman et al. (1991) write that customer service expectations have two levels 
namely desired and adequate. The desired level is the service the customer hopes to 
receive. The adequate service level is what the customer finds acceptable. This is 
important to have in mind when setting up a supply chain towards the customers. The 
purpose of SCM is to set up a supply chain that meets the service level expected by the 
customer at as low SCC as possible. The desired level can be totally out in the blue and 
can lead to a very high SCC that will have an effect on the customer in the end. 
Therefore, it is important to understand the customer expectations and more focus on the 
adequate level. Paulsson et al. (2003) mean that some customers have higher expectations 
than others concerning for example a shorter lead-time. These expectations can in same 
cases be met depending on the situation and if it is profitable from a business perspective. 
Therefore, in this study in search of supply chain excellence both the costs of the supply 
chain and other performance measures are looked for in the interviews with the 
30 companies. 

Dornier (1998) defines the performance criteria in two categories: Order-winning 
criteria and qualifying criteria. In qualifying situations, the supplier often is willing to 
have smaller margins meaning that the company can offer customer support that pass the 
line for what is profitable. The supplier requires higher margins in order-winning 
situations. In this situation, the supplier already has qualified as a supplier and in the 
future business they require higher margins. 

The measurement system shall be designed to focus on strategical decisions and 
inspire action. The performance measurements shall support the linking of long-term 
strategy with short-term actions (Vitale and Mavrinac, 1995). However, Cuthbertson 
and Piotrowicz (2008) claim that the most common performance measures are related to 
economic aspects and to operational-level activities. Kaplan and Norton (1996) have 
designed the Balanced scorecard owing to the weakness in other performance 
measurements. The Balanced scorecard is frequently used in the industry, but it could 
be difficult to get a good Balanced Scorecard covering the overall performance in the 
company. 

The outlay of the paper is as follows. First, this section includes introduction and 
literature review. Section 2 presents the performed study with its methodology, collection 
of data, presumptions and analysis of data. Section 3 presents the results about 
excellence, SCC, used performance measurements, levels of measurements and the 
placement of ‘supply department’ in the organisation. Finally, some conclusions are 
described. 

2 The performed study 

2.1 Methodology 

The research was based on a case study approach. Data were collected through 
interviews. Interviews were conducted by phone or in person with people who were 
familiar with the supply process in their company. One person in each company was 
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interviewed. The interviewed people were selected by a first contact with a person 
on management level working with Supply Chain Management in the company. 
This person decided if he or she was the right person to answer the questions and 
otherwise the person redirected to another person in the company. The time used for each 
interview was approximately one hour, varying from 30 min to 2 h. The study is 
consequently based on answers from leading Supply Chain Management professionals 
within Swedish industry. Thirty companies were contacted and interviewed. The criteria 
for selection of these companies were that they should represent different sectors. 
Ten sectors were selected and three companies representing each sector were contacted. 
The sectors are: 

1 Manufacturing engineering industry 

2 Pharmaceutical/medical technology industry 

3 Telecommunication industry 

4 Commodity industry 

5 Consumer products industry 

6 Contract manufacturer 

7 Materials 

8 Automobile industry 

9 Paper industry 

10 Construction industry. 

All responding companies operate on the global market. The majority of goods are 
exported to other markets outside Sweden. Many of the suppliers are located in other 
countries. 

The reason for interviewing people from different sectors was to observe if the 
answers differed from different branches or sectors. Inside a branch, different companies 
may naturally have different opinions and treatment about the supply chain; therefore, 
three companies from the same sector were interviewed. Only one Supply Chain 
Management professional, their names and positions are listed in the section of 
references, in this many relatively large companies were interviewed. Naturally, it should 
be possible to find another professional, top or middle management, also working with 
SCM in another part of the company answering to the questions a bit different. However, 
we argue that the strategy about supply chain is one of the key strategy parts in a 
company and the information and the general thinking about it is mostly well distributed 
both in the formal and informal organisation even if it is not formally documented. 
The study also prioritised to interview people from several companies than many from 
one company. 

2.2 Data collection 

The empirical study was initiated in spring 2006. The interviews with Supply Chain 
Management professionals within the 30 companies were conducted during 2006 and 
2007. The study was set up to get answers on the following questions: 
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• How is an excellent supply chain defined? 

• Is Supply Chain Cost measured, and how? 

• Which performance measurements are the most common? 

• Is there a correlation between supply’s position in the organisation of company  
and the definition of efficient supply chain? 

• What is the organisation position of supply in different sectors? 

• Which performance is measured in the supply chain and on which organisation 
levels? 

Five open questions were set up to cover the above-mentioned focus areas. The questions 
are: 

1 Is Supply an own part of the organisation? 

2 What is an excellent Supply chain in your company? 

3 Is the company measuring Supply Chain Cost, and how? 

4 How is performance measured in the supply chain? 

5 On which organisation levels are the measurements performed? 

During the interviews, special attention was given to ascertain that the interviewed people 
understood the question in the same way and relate the questions to terms and definitions 
used in each company. 

General information about the companies were collected to get an overall picture of 
the participating companies with reference to the sector they work in and the size of the 
company, see Table 1. Net sales and Headcount define the size of the company. 
Information about Net sales and Headcount is coming from annual reports 2006 and 
information from the company. Kitron is the participating company with lowest Net sales 
and Headcount. They have 0.3 BUSD in Net sales and 1300 employees in Headcount. 
The company with highest Net sales is Siemens with 138.3 BUSD. The company with 
highest Headcount is Flextronics. 

Table 1 Participating companies 

 Company Sector Net sales Headcount 
1 SSAB Materials 5.2 BUSD 8737 
2 Ovako Materials 2.2 BUSD 4300 
3 LKAB Materials 2.2 BUSD 3737 
4 ABB Manufacturing engineering industry 24.4 BUSD 108000 
5 Sandvik Manufacturing engineering industry 3.0 BUSD 37045 
6 SKF Manufacturing engineering industry 8.9 BUSD 41090 
7 Siemens Telecommunication industry and others 138.3 BUSD 475000 
8 Ericsson Telecommunication industry 29.9 BUSD 63781 
9 Telenor Telecommunication industry 17.9 BUSD 35600 
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Table 1 Participating companies (continued) 

 Company Sector Net sales Headcount 
10 Elektrolux Commodity industry 17.5 BUSD 59500 
11 Autoliv Commodity industry 6.2 BUSD 41800 
12 Ikea Commodity industry 27.4 BUSD 118000 
13 Korsnäs Paper industry 1.2 BUSD 1900 
14 Smurfit Kappa Paper industry 11.1 BUSD 40000 
15 SCA Paper industry 17.0 BUSD 51022 
16 AstraZeneca Pharmaceutical/medical technology industry 26.5 BUSD 66600 
17 Gambro Pharmaceutical/medical technology industry 2.5 BUSD 19143 
18 Pfizer Pharmaceutical/medical technology industry 48.4 BUSD 115000 
19 Flextronics Contract manufacturer 18.9 BUSD 136600 
20 Kitron Contract manufacturer 0.3 BUSD 1300 
21 Solectron Contract manufacturer 10.6 BUSD 44500 
22 JM Construction industry 2.0 BUSD 2400 
23 Skanska Construction industry 21.2 BUSD 56000 
24 NCC Construction industry 9.4 BUSD 21784 
25 Axfood Consumer products industry 4.8 BUSD 7007 
26 Coop Consumer products industry 4.4 BUSD 8500 
27 Ica Consumer products industry 11.3 USD 11698 
28 Saab  

(part of GM) 
Automobile industry (GM)  

207.3 BUSD 
(GM) 

284000 
29 Scania Automobile industry 11.9 BUSD 32000 
30 Volvo  

(part of Ford) 
Automobile industry (Ford)  

160.1 BUSD 
(Ford) 
283000 

2.3 Assumptions before the study 

The companies that participate in the empirical study have different conditions for 
measurements in the supply chain owing to the type of business and the tradition in 
the sector they have their business. Therefore, different sectors were chosen to get a 
wider view of the performance measurements among companies in Sweden. For 
companies in the Automobile industry group and in the Telecommunication industry 
group, purchasing, production and distribution are important parts in the supply chain. 
This differs from the Materials group and Paper industry group where production must be 
considered as the important part. The reason for production to be an important part is that 
the machine equipment used in this production is very expensive; in comparison with 
material costs, administration costs, distribution cost and capital cost, the cost for 
machine equipment is the dominant part. Therefore, these companies may focus on 
production and to maximise the utilisation of the machinery. Purchasing is an important 
part for the Construction industry group. For this group, purchased materials present high 
costs in the supply chain and therefore the highest focus may be on purchased material. 



   

 

   

   
 

   

   

 

   

   76 A.I. Pettersson and A. Segerstedt    
 

    
 
 

   

   
 

   

   

 

   

       
 

2.4 Analysis of data from the study 

Answers to and notes from the five questions used in the interviews with the  
30 companies were gathered in a type of a database. The analysis of the data was 
performed in three steps. The first step included setting up the rules for quantifying the 
answers and identifying groups among the answers. In step two, all answers were placed 
into the identified groups. Analysis of the result was performed in the third step. All three 
steps were performed for each of the five areas: Definition of excellence, measurement of 
SCC, measurement of performance, measuring level in the company and position of 
supply in the organisation. 

The data from the question about how the company defines an excellent supply chain 
were divided into three groups. The first group is definitions including only cost.  
The second group includes definitions only relating to performance measurements,  
but no cost. Group number three includes excellent definitions that consist of both 
performance measurements and cost. The representative of the company was asked to 
formulate how she or he defined an excellent Supply chain, from the answers the 
company was classified in one of these mentioned groups. 

The analysis of SCC is based on the definition that SCC should include 
administration costs, manufacturing costs, warehouse costs, distribution costs,  
capital costs and also installation costs if this type of cost is applicable. The warehouse 
costs, distribution costs, capital costs and installation costs should be the actual cost as far 
as possible for the product, product group, customer order or other measurement  
object. Manufacturing costs can be based on a fixed manufacturing cost per product that 
has been defined by a product calculation. Administration costs can be based on a mix of 
actual cost and on add on based on percentage share. Administration costs from  
general support functions and higher management in a company is in general coming 
from a percentage add on. Data from the question if the company is measuring SCC is 
divided into five groups. The first group is companies that do not measure SCC at all.  
These companies do not use the term SCC and do not measure any at all. Group number 
two measures parts of the components, but mainly based on manufacturing cost.  
This means that a company for example measures distribution cost, but that the estimated 
cost is based on rough mark-ups, a percentage add on cost, and not the accurate actual 
cost as it should be when SCC is properly measured. The third group is measuring  
parts of the cost components. This means that the company uses the term SCC,  
but measures parts of the costs that are included in SCC. To measure all parts in SCC, all 
of administration costs, manufacturing costs, warehouse costs, distribution costs, capital 
costs and installation costs shall be included in the SCC measurement. Installation cost  
is only applicable when this cost is included in the Supply chain. Group number four 
includes answers that does not use the term, but still measure all cost components.  
This means that the company does not use the term SCC, but measure all parts according 
to the above-mentioned definition. The fifth group ‘use the term’ means that the company 
uses the term SCC and measures all parts that should be included according to the  
above-mentioned definition accurately. 

The answers from the question concerning which performance measurements  
the company use are divided into eight groups. The groups are: 
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1 Delivery precision: Material delivered in accordance with what is promised. 

2 Lead-time: The time from starting an order until the finished product is ready  
to be shipped. 

3 Costs: All types of cost measurements; for example, distribution cost and capital 
cost. 

4 Inventory Turnover: Measurements regarding tied-up capital; for example ITO,  
tied-up capital in inventories, number of days in stock. 

5 Internal performance: Measurements regarding internal performance;  
for example yield in production, ordering entry time, capacity utilisation. 

6 Customer satisfaction: All types of customer satisfaction measurements. 

7 Quality: Quality from the customer’s point of view; e.g., number of claims,  
number of replacement of goods. 

8 Service grade: Measurements regarding service grade towards customers;  
e.g., fill rate, number of back orders. 

Data from the question about the measurement levels in the company is divided into  
11 groups. With a measurement level means what level in the company the company 
measures on. The level can, for example, be product level. Product level can for Volvo be 
V50 and XC90, for Ericsson GSM and WCDMA and for Axfood fruit and bread.  
The 11 different groups of measurement levels are: 

1 Region: Measurements on region level; for example, Europe, Africa, Asia and 
America. 

2 Warehouse: Measurements for each warehouse the company have. 

3 Business unit/division: Measurements on business unit level or division level. 

4 Selling company: Measurement for each selling company; for example, the selling 
company in Singapore, Munich and Sao Paulo. 

5 Order: Measurements for each order. 

6 Supplier: Measurements for each supplier that supply material to the company. 

7 Product: Measurements for different products or product groups in a company. 

8 Department: Measurements for different departments within the company. 

9 Production plant: Measurements for the production plant within the supply chain. 

10 Customer: Measurements for different customers of the company. 

11 Company: Measuring the whole company; for example, a total delivery precision  
for the company. 

The answers from the question about the position of supply in the organisation  
were divided into three groups. Position of supply means if there is a part of the 
organisation including organisational parts belonging to the supply chain. The first group 
is no and means that the organisational parts belonging to the supply chain are spread in 
the company. Order handling can, for example, be part of Marketing and Sales 
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department, production part of different divisions and distribution part of the Sourcing 
department. The second group is yes and means that the companies have all parts in the 
supply chain in one organisational part. Group three is partly and companies are 
classified into this group if they have some parts of the organisational parts belonging to 
the supply chain together in an organisation. Companies belonging to this group have, for 
example, purchasing, order handling and stock handling in one common organisation,  
but production and distribution are included in another part of the organisation. 

3 Results 

The result is presented in five areas. The areas are Excellence, SCC, Performance 
measurements, level of measurements and position of supply in the organisation. 

3.1 About excellence 

The definition of an excellent Supply chain varies between different companies.  
Three groups are identified among the answers. The groups are performance, cost and a 
combination of performance and cost. Definitions of excellence in terms of performance 
are, for example, high delivery precision and high customer satisfaction. When no cost 
parts are mentioned, the definition is classified as a performance-based definition. 
Definition of excellence in terms of cost means that the definition only relates to cost and 
no other parts. The analysis and conclusions are based on the answer from one person in 
each company. The answers could potentially be different if someone else from the 
company had answered the questions. This has to be considered when analysing this 
study. One-third of the companies in the study have both performance focus and cost 
focus in their definition. The most common definition is based on the performance. 53% 
of the participating companies are focusing on performance when they define an 
excellence Supply chain (cf. Figure 1). Only 10% of the companies focus on cost only 
(cf. Figure 1). One example from a company in the commodity industry group is that an 
excellent Supply chain keeps what is promised, deliveries on time, right quantity, right 
quality and to lowest possible cost. This definition includes both the performance focus 
and the cost focus. 

Figure 1 Definition of an excellent supply chain (see online version for colours) 
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The automotive industry sector, the telecom sector and the commodity industry sector  
are mostly focusing on the combination of cost and performance thinking when defining 
an excellent supply chain (cf. Figure 2). An example of excellent definition from the 
construction industry is a supply chain with lowest cost and highest price towards the 
customer. This definition has cost focus. Another definition is total cost efficiency in the 
whole supply chain and avoiding suboptimising. This definition comes from a company 
in the consumer products sector. An example of performance focus is Material delivery in 
right time, quantity and quality. Manufacturing industry and Paper industry are the 
sectors with the highest performance focus in their excellence definition. Companies with 
cost focus in their excellence definition are from the consumer products sector and the 
Construction industry sector. 

Christopher (1998) says that to remain competitive in the new global environment 
companies will have to seek ways to lower cost and at the same time enhance the service 
towards customers. This means that a company needs to have both cost focus and 
customer focus at the same time. The grade of cost focus and customer focus varies 
between different sectors. Some sectors have higher focus on cost depending on the 
market situation. Other sectors are still working with high margins and the cost focus is 
not as essential as for sectors with strong requirements for lower prices. 
Figure 2 Definition of excellence per sector (see online version for colours) 

 

3.2 Supply Chain Cost 

Ways of handling measurements of SCC varies between the 30 companies participating 
in the study (cf. Figures 3 and 4). Only three companies out of 30 say that they do not 
measure SCC at all. These companies measure cost in some way, but not SCC based on 
actual cost. The rest are doing some kind of measurement of SCC. It is only one company 
that uses the term SCC and measures all parts. More than two-thirds of the companies are 
measuring parts of the components in SCC. Two companies measure parts of the 
components, but not based on actual cost. This means that, for example, the distribution 
cost is measured as a percentage of the total distribution cost in the company. The study 
shows that most of the participating companies have started with measurements of SCC, 
but there are still cost components left out for achieving complete measurements of SCC. 
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The sectors Materials, Telecommunication and Paper industry are the only sectors 
with companies that do not measure SCC in any form. The company that measures a 
complete SCC is within the commodity industry sector. SCC as a measurement is more 
interesting for companies that have to focus on having a total view on the cost in the 
supply chain to be able to reduce cost. For some companies, the machinery in production 
and transportation cost are the most dominant costs in the supply chain. Cost for tied-up 
capital and distribution are the highest costs within the supply chain for many other 
companies. All other sectors are measuring parts of the SCC. The way of measuring for 
these sectors differs. Measuring of SCC in the Paper industry has a focus on distribution 
cost. The focus in the SCC scope in Pharmaceutical/medical technology industry is on 
production cost and distribution cost. 

Figure 3 Measurement of SCC and its cost components (see online version for colours) 

Figure 4 Measurement of SCC per sector (see online version for colours) 
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3.3 Performance measurements 

Supply chain excellence requires that the actors in the supply chain know how to do 
performance measurements according to Keebler (1999). The analysis of the answers is 
based on the metrics in the SCOR model, but with some adjustments. The aim of SCOR 
is to provide a standard way to measure supply chain performance and to use common 
metrics to benchmark against other organisations (Christopher, 1998). The SCOR 
model has 12 performance metrics. The 12 metrics are according to Huan et al. (2004): 
Delivery performance, fill rate, order fulfilment lead-time, perfect order fulfilment, 
supply chain responsiveness, production flexibility, total logistic management cost, 
value-added employee productivity, warranty cost, cash-to-cash cycle time, inventory 
days of supply and asset turns. 

The metrics from the study are divided into eight groups: 

1 Delivery precision 

2 Lead-time 

3 Cost 

4 Inventory Turnover 

5 Internal performance 

6 Customer satisfaction 

7 Quality 

8 Service grade. 

Delivery precision is corresponding to delivery performance, perfect order fulfilment 
in the SCOR model. Lead-time is corresponding to order fulfilment lead-time in the 
SCOR model. Cost covers total logistic management cost and warranty cost in the 
SCOR model. ITO covers asset turns and inventory days of supply in the SCOR model. 
Internal efficiency covers fill rate, supply chain responsiveness, production flexibility, 
value-added employee activity and cash-to-cash cycle time in the SCOR model. Three 
extra metrics are added compared with the 12 metrics in the SCOR model. These are 
quality, customer satisfaction and service grade. 

The metrics from the study are also corresponding to the Balanced Scorecard. 
The Balanced Scorecard is a framework for measurements of the performance in an 
organisation. Cost is a part of the financial measures group in the Balanced Scorecard. 
Delivery precision, lead-time, customer satisfaction and service grade are part of 
the Customer-related measures. ITO and internal performance are in the Internal 
performance group. The Balanced Scorecard also has a learning part or as in some 
scorecards employee satisfaction. This part is not covered in this study. 

The metrics are not exactly the same if you compare different companies. 
The denomination can differ, but the measurement is the same. Delivery precision is 
covering all measurements that measure if an order is delivered in confirmed delivery 
date. Lead-time is covering measurements of different lead-times like, for example, 
production lead-time and lead-time from orders receipt to delivery to customer. Cost is 
covering all kinds of cost measurements, for example, SCC, manufacturing cost and 
distribution cost. Inventory Turn Over (ITO) covers all measurements related to tied-up 
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capital. Internal performance covers all kinds of measurements that are done to improve 
the efficiency within the company. Examples of measurements that are included in  
this measurement are fill rate, parts processed per man-hour, forecast precision and 
supply chain responsiveness. Customer satisfaction includes all measurements related to 
customer satisfaction. Quality is covering measurements related to quality like, for 
example, yield, faulty rate. Service grade includes all measurements related to the service 
level. Some examples are safety stock, back order and service level. 

The most common performance measurement according to the empirical study  
is delivery precision (cf. Figure 5). 63% of the responding companies are measuring 
delivery precision. Next in line is ITO where 50% are measuring this metrics. As number 
three are 40% of the companies that are measuring lead-time. Number 4 is cost and as 
number 5 comes quality and service grade. Only 17% of the companies are measuring 
Customer satisfaction. 

Measuring of performance in the supply chain can be difficult; cf. Schmitz and Platts 
(2003), Harrison and New (2002). In a study of Harrison and New (2002), half of the 
companies they contacted in their research had limited possibilities to do performance 
measurements in their Supply chain. 19% could not measure at all. One of the findings in 
our study is that all companies in this study are measuring performance. This indicates 
that measuring performance in a supply chain is seen as natural part in the management 
of the supply chain. 

Figure 5 Performance measurements (see online version for colours) 

 

The performance measurements that are performed in the 30 companies that are 
participating in this study are well corresponding to the measurement in the SCOR 
metrics and the Balanced Scorecard. 

The study shows that the focus areas for performance measurements differ between 
the sectors. For companies within the Manufacturing industry sector are the focus on 
delivery precision, lead-time and ITO. The most common measurements for 
Pharmaceutical/medical technology industry are ITO and service grade. For companies 
within the telecommunication industry are the most common measurements delivery 
precision, lead-time and ITO. Within the commodity sector, ITO and service grade are  
the most common performance measurements. The Contract manufacturer sectors most 
common measurements are delivery precision, lead-time, ITO and Service grade. 
Delivery precision is the most common measurement for the Materials sector and the 
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Automobile sector. In the paper sector, delivery precision and ITO are the most common 
performance measurements. Within the Construction industry, cost and customer 
satisfaction are the most common measurements. 

3.4 Measurement level 

The most common level to measure according to the 30 participating companies in the 
study is on product level and production plant level. 53% of the companies are measuring 
on product level and on production plant level (cf. Figure 6). Notable is that less than 
one-third of the companies measure on company level. Company level means an 
aggregated measurement for the whole company. Effective performance measurement 
should be related to strategic, tactical and operational levels of the company according to 
Gunasekaran et al. (2004). The strategic-level measures influence the top-level 
management decisions. Operational-level measurements assess the results of decisions of 
low-level managers. The reference to level in this case is considering aggregate level  
for the performance measurements. There are three general aggregate levels: low level, 
middle level and top level. Low level can be order, product customer, department  
and supplier. Middle level can be production plant, warehouse and selling company.  
Top level is Business unit level, region and company. The study shows that 
measurements on organisations’ low-level are dominating. 

Figure 6 Measurement level (percentage of participating companies) (see online version  
for colours) 

 

3.5 The position for supply in an organisation 

The position for supply in an organisation is checked to investigate if there are  
any connections between position for supply and the way the company defines excellence 
and which measurements the company uses to measure performance. The definition  
of supply is based on the general definition of normal functions in a company.  
The functions are: Research and Development, Marketing and Sales, Supply, Service and 
General administration and business controlling. 

Supply in this definition includes inbound logistics, outbound logistics, sourcing, 
production and distribution. In the supply part, claims and warranty handling are also 
included. The position of supply in an organisation varies between the companies  
(cf. Figure 7). Having supply as an own part of the organisation means that all 
organisational parts included in the supply chain is an own section of the organisation.  
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In some companies, production is the main department, in other purchasing is the main 
department and in others all parts are included in the supply chain. The question of 
supply is an own part of the organisation is interpreted based on that all parts in the 
supply chain are included in one organisational part. Partly means that the company has a 
supply part, but all parts are not included. In some sectors, it is common that production 
is an own part outside supply and in others purchasing is the main name of the 
organisation and other parts of supply are subunits to purchasing. 33% of the companies 
have supply as an own part in the organisation. Half of the companies have supply as a 
part of the company, but all parts in the supply chain are not included. 13% of the 
companies do not have supply as an own part of the organisation. 

Figure 7 Supply a part of the organisation (see online version for colours) 

 

The study points to that companies that have the supply chain as an own part in the 
organisation have a wider definition of excellence including both cost and performance 
focus. These companies also have a wider scope of performance measurements including 
more types of measurements. Figure 8 shows that companies that have supply as an own 
part of the organisation have 3–8 different types of performance measurements. 
Companies that do not have supply as an own part of the organisation has 1–2 types of 
performance measurements. Companies that partly have supply as an own part of the 
organisation are represented by a curve between with 2–4 types of performance 
measurements. Figure 9 shows that almost all companies defining excellence as a 
combination of performance and cost also have supply as an own part of the company. 
Companies that do not have supply as an own part of the company define excellence as 
cost or performance. 

Figure 8 Relation between number of performance measurements and supply as an own  
part of the company (see online version for colours) 
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Figure 9 Relation between type of performance measurement and supply as an own part  
of the company (see online version for colours) 

4 Conclusions 

The overall finding from this study is that the 30 companies participating in this study 
all have a supply focus, but are on different development stages regarding 
Supply organisation, measurements and excellence thinking. The key findings from this 
study are: 

• There is more performance focus than cost focus in the excellent definitions.

• SCC is measured but few companies are using the term and measure
all components included in SCC.

• Delivery precision, ITO and lead-time are the most common performance
measurements.

• Organisational parts included in the supply chain are still not an own natural
part of all organisations.

• The most common level to measure is on product level and production plant level.

A key finding is that 30% of the participating companies are focusing on both cost 
and performance in their excellence definition. 53% of the participating companies are 
focusing on performance in the definition of excellence. 

Another key finding is that SCC is measured but few companies are using the 
term and measure all components included in SCC. Two-thirds of the companies are 
measuring parts of the components in SCC. 

Another finding is that delivery precision, ITO and lead-time are the most common 
performance measurements. The measurements vary between different sectors. Delivery 
precision is the most common measurement for the Materials sector and the Automobile 
sector. The measurements are not giving a full coverage for cost and performance in a 
company. 

Another finding is that supply is still not a natural part of all organisations. 33% of 
the companies have supply as an own part in the organisation. The way a company 
decides to set up their organisation varies between different sectors. Within the Paper 
industry sector, production is the supply part with highest focus. Production is a separate 
department and not included in a total supply organisation. Within the Construction 
industry sector, purchasing is the main supply unit. The purchasing part is where the 
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companies in this sector has to put most efforts to get low prices for material they are 
purchasing. Low price for purchased material is the key factor for getting as good 
revenue as possible. 

Key finding 5 is that common level to measure is on product level and production 
plant level. Less than one-third of the companies measures on company level. 
Few companies are measuring on order level. The measurements are not performed 
on all three of strategical, tactical and operational level. To get a good picture of 
the performance in a supply chain, all three levels should be considered when setting up 
the measurement levels. 

One improvement area based on these 5 key findings is that the supply chain needs 
to have a strong position in the company to get the right focus on the total supply 
chain. Another improvement area is to have a combined cost and performance focus 
in the excellence definitions. One more improvement area is to focus on performance 
measurements that consider both cost and performance. The performance measurements 
should give a high-quality picture of how excellent the supply chain is. Measurement 
level can also be improved by setting up measurements covering all three levels in a 
company. Measuring on all three levels operational, tactical and strategic gives a better 
picture of how the company performs. 
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Organisations focus on reducing costs in their supply chains to increase net income. In order to reduce

costs a company needs to know how to measure Supply Chain Cost (SCC). This paper is concerned with

SCC and how measurements of SCC are and can be used in industry. The paper describes a suggested

model for measuring SCC. Representatives from 30 companies in 10 different business sectors are

interviewed about how they measure costs in their supply chains compared against this model. The

focus is also on identifying the difference between SCC based on estimated standard cost compared to

actual cost. A case study describes and shows the difference between measuring SCC based on

calculated standard cost and measuring it based on actual cost. Our studies show that general thorough

cost and supply chain analyses in many companies can be improved and further developed.
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1. Introduction

A supply chain is defined by Christopher (1998) as ‘‘the
network of organisations that are involved, through upstream
and downstream linkages, in the different processes and activities
that produce value in the form of products and services in the
hands of the ultimate customer.’’ Ballou (2004) says that supply
chain ‘‘refers to all those activities associated with the trans-
formation and flow of goods and services, including their atten-
dant information flows, from the sources of raw materials to
end users.’’ Shapiro (2001) says that a supply chain comprises
geographically dispersed facilities where raw material and inter-
mediate or finished products are acquired, transformed, stored
or sold, and the transportation links that connect the facilities
along which products flow. The facilities can be operated by the
company itself—on its own or in co-operation with other com-
panies with which it does business—or by vendors, customers,
or third-party providers. The definition of ‘‘supply chain’’ may not
depend on the number of companies involved in the chain, but
rather on what functions are involved.

The individual organisation or company that controls a part of
this large total supply chain from ‘‘wheat to bread’’ or ‘‘ore to cars’’
has a supply chain of its own with different processes and activi-
ties that produce value to customers from their suppliers. Large
companies or groups can have substantial supply chains with

separate factories delivering to the factory that, in turn, delivers
to the external customer. We study and discuss the supply chain of
the individual organisation, not only the focal firm but the supply
chains the organisation, company or group can control, keep track
of and design, from external supplier to external customer.

Schary and Skjøtt-Larsen (2001) argue that revenue and cost
describe the supply chain. In their opinion cost data gives more
information about the supply chain than any other source.
Cutting costs increases net income, and a higher income leads
to greater earnings per share and ultimately a higher market
value (Kumar and Chang, 2007). Su and Lei (2008) state that
Supply Chain Cost (SCC) reduction has become a new means
of achieving competitive advantage. This paper treats and dis-
cusses what SCC is, what should be included in SCC, different
ways of measuring SCC, and how SCC is used within the Swedish
industry.

1.1. Logistics cost versus Supply Chain Cost

‘‘Logistics cost’’ and ‘‘SCC’’ and are terms that are used both in
industry and the academic world, often as synonyms (Ayers,
2001). Therefore some misunderstandings regarding these two
terms may exist. Logistics cost is normally referred to as cost
components related to distribution or transportation cost, and
costs for warehouses as reflected by the definition of logistics
according to Lambert et al. (1998). Bowersox and Closs (1996)
define SCC as cost components related to Order handling,
Purchasing, and Stock handling. In accordance with the wider
scope of Supply Chain Management compared to Logistics Man-
agement, SCC is defined more broadly than Logistics cost. ‘‘SCC’’ is
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the term we use here and, as we define it, it contains
Logistics cost.

Supply Chain Cost is defined as all relevant costs in the supply
chain of the company or organisation in question. Analysis of SCC
can be performed in different ways. Different kinds of cost
groupings can be found in the literature. Bowersox and Closs
(1996), Chen (1997), Sachan et al. (2005) and Byrne and Heavey
(2006) have presented similar definitions. These definitions use,
for example, different terms for the same thing, such as ‘‘Produc-
tion cost’’ (Chen, 1997) and ‘‘Manufacturing cost’’ (Bowersox and
Closs, 1996). Chen (1997) says that SCC can be divided into five
categories: Production cost, Transportation cost, Warehousing
cost, Inventory carrying cost and Internal material handling cost.

Sachan et al. (2005) have studied the total SCC in the Indian
grain chain. They define the total Supply Chain Cost as the sum of
the farmer’s price, total additional cost, total mark-up and total
wastage. The farmer’s price is the cost of growing and processing
the grain and the margin for the farmer. Additional costs include
the Inventory holding cost, Materials holding cost, Transportation
cost, Order processing cost and Packaging cost. Total mark-up cost
is the amount added to the cost price to get the selling price. Each
participant in the chain has his or her own mark-up percentage.
Total wastage may be due to one or more of the following three
reasons: obsolete losses, transit losses and pilfering losses. Su
et al. (2005) use a total SCC, which includes both the amortised
fixed cost and the periodic operating cost.

1.2. Measurements of Supply Chain Cost

When measuring SCC it is important to know what is to be
measured. Quinn (1998) and Hoole (2005) describe measures of
SCC that have been performed. Quinn (1998) describes a study
done by the research and consulting firm of Pittiglio Rabin Todd
and McGrath. The firm found that companies considered to be
best-practice companies in moving a product to market had a 45%
supply-chain cost advantage compared to the average competitor.
The order-cycle time was half and their inventory days were 50%t
less compared to their competitors. Further, their delivery preci-
sion was 17% better. Christopher and Gattorna (2005) point out
that the need to take a supply chain view of cost is further
underscored by the major trend of outsourcing that is observable
across industries worldwide. Solvang (2001) refers to cost as one
of the most important performance metrics of a supply chain.

According to Hoole (2005), the total Supply Chain Cost can
vary by 5–6% of annual revenues between companies in the same
industrial sector. This is based on a benchmarking of more than
500 supply chains. Hoole found in his research that companies
that have a mature supply chain are reducing costs more quickly
than those with less mature supply chains. Huber and Sweeney
(2007) conducted a survey among 776 Irish firms and found that
59% of companies do not know their total Supply Chain Cost.

Researchers have focused on SCC savings, conflicts between
different units and new customers’ influence on SCC. Byrne and
Heavey (2006) write that improved information sharing and
forecasting techniques can lead to total supply chain cost savings
of up to 9.7%. Christopher and Gattorna (2005) discuss SCC
savings as a result of creative pricing strategies combined with
efficient Supply Chain Management. The SCC savings provide
opportunities for increased profits.

Hosang and Bongju (2005) discuss the conflict between
different units in a supply chain. They say that each unit tries to
minimise its own costs and is not considering the whole supply
chain. The units can be organisation units within the company,
but also units in another company. An improvement in produc-
tion that presents a lower Manufacturing cost is positive for the
production department or the company that handles the

production, but the change may cause an increase in the installa-
tion cost that is greater than the decrease in the Manufacturing
cost. The total effect for the supply chain is then negative.
Installation cost is the cost of installing the product. As an
example, companies like Nokia Siemens, Ericsson and others sell
a radio network where installation of the products at the
customer’s site can be included.

Kumar and Kropp (2006) found in their study that new
customers and new products could drive up the SCC. Alnestig
and Segerstedt (1996) study and present the cost and profit
analyses done in 10 Swedish companies. (SCC as a concept was
not used at that time.) They conclude that cost analysis was used
to set a Manufacturing cost, to estimate the value of items in
inventory, to check the profitability of a product, and to support
decisions concerning sales prices; it was also used as part of the
analysis of customer profitability. They also point out that, when
it concerns cost analyses and profit analyses, companies are tied
to their computer systems’ applications for Enterprise Resource
Planning (ERP system).

SCC concentrates on the costs connected to the supply chain as
described above. However, in practice, this cost can be estimated
in different ways and with different degrees of accuracy. Rough
standard allocations can be used to cover, for example, transpor-
tation costs, order-processing costs, etc. Actual costs can be
reported directly to a customer order or a customer project. The
latter is naturally preferable in order to arrive at an accurate SCC
to be used as a basis for good decisions. But even for the most
accurate SCC a mixture of standard costs, from the companies’
budgets and cost accounting systems, and actual costs is neces-
sary. Some cost drivers must distribute indirect costs. Therefore
measuring an accurate SCC can be difficult. One reason for the
difficulties in measuring SCC is that companies’ accounting
systems are not adjusted to SCC measurements. According to
Christopher (1998), conventional accounting systems group costs
into broad aggregated categories which do not allow the detailed
analysis needed to identify the true costs of servicing customers.
Christopher (1998) describes two principles for logistics costing
that are also applicable for SCC:

� The system should reflect the flow of materials. It should be
capable of identifying the costs that result from providing
customer service in the marketplace.

� The system should be capable of making cost and revenue
analyses for customer types, market segments and distribution
channels.

Christopher (1998) also summarises the dissatisfaction with
conventional cost accounting related to logistics management as
follows:

� There is general ignorance of the true cost of servicing
different customers, channels or market segments.

� Costs are captured at too high a level.
� Full cost allocation still reigns supreme.
� Conventional accounting systems are functional rather than

output oriented.
� Companies understand product costs, but not customer costs.

He suggests that activity-based costing (ABC) should be used
instead of traditional methods to support the logistics manage-
ment better.

The remainder of this article is set out as follows: Section 2
presents a suggested model for measuring Supply Chain Cost.
With this model in mind 30 representatives from different
companies representing 10 different branches were interviewed.
The answers and results of these interviews are presented in
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Section 3. Section 4 briefly presents the case of one company,
showing the importance of allocating costs correctly and not
using rough standard costs compared to actual costs. Finally,
some conclusions are presented and discussed.

2. A model for measuring Supply Chain Cost

The model presented in this part considers the costs in the
supply chain controlled by the company or organisation in
question. Its supply chain is a part of the company structure.
This is based on the view that companies are commonly divided
into different functional areas or departments. The functional
areas are Research and Development (R&D), Marketing and Sales,
Sourcing, Supply, After Sales, Finance, Human Resources (HR) and
General Administration (see Fig. 1). Each area is responsible for its
own costs and also for optimising its work methods. The total cost
in a company includes the costs for all areas. SCC is the cost for
handling the supply chain area, that is, the entire supply chain
controlled by the company.

It is suggested that SCC be divided into five main areas plus a
sixth area that is applicable for supply chains where installation
costs are a necessary part and included in the sales price. The six
areas are as follows:

1. Manufacturing cost.
2. Administration cost.
3. Warehouse cost.
4. Distribution cost.
5. Capital cost.
6. Installation cost.

Manufacturing costs include direct material, direct labour and
overhead production costs. Administration costs include all costs
related to administration, such as costs to pay the people that
handle customer orders, people that purchase material and
people that book transportation. Warehouse costs cover costs
for stockholding and treatments in warehouses. Distribution costs
include inbound and outbound transportation and its adminis-
tration. Capital costs are associated with investments in the
company’s facilities, while installation costs are for companies
that install their products (e.g. machine tolls, elevators, electrical
control systems and so forth) in their customers’ facilities. It will
vary depending on the supply chain and type of business what is
precisely included in each cost. There are many different supply
chains and the SCC components vary. In some supply chains the
Manufacturing cost is the dominant part, in others, the Distribu-
tion cost can dominate, and in still others, the Warehouse and
Distribution costs may dominate. The reason for dividing SCC into
these six groups is to clearly see where in the supply chain the
cost originates. These six areas can be seen as a base. Each of them
can be divided into more detailed groups (see Fig. 2).

Total SCC is the sum of the Manufacturing cost, Administration
cost, Warehouse cost, Distribution cost, Capital cost and Installation

cost. SCC covers a large part of the total cost in a company, but only
parts that are included in the supply chain. The costs for Research
and Development, Marketing and Sales, Human Resources and
General Administration are not included. The costs for the parts
that are not included in SCC should naturally be a part of a total full
cost analysis of products, customers etc. SCC should primarily be
used for analysing the supply chain. The analysis can, for example,
focus on evaluating whether the right number of people is allocated
to the supply chain. It can also be used to determine whether a cost
reduction activity has reduced SCC or just reduced the cost in one
part of the chain and increased it in another part. SCC can also be
used in an analysis to decide whether parts of the supply chain
should be outsourced to, or insourced from, another company or
moved to another country. Parts of SCC, mostly Manufacturing costs
but also Administration costs and Warehouse costs, will/should be
used to estimate the value of items in inventory. SCC will/should be
used to check the profitability of a product, customer, market etc.
Then, to complete a full-cost analysis, remaining overhead costs
should also be allocated to the cost object. SCC is here presented in a
full-cost manner; variants of variable costing are also possible, but it
is important to analyse and allocate all the costs in the supply chain
that can hinder variable costing. SCC analysis can be performed on
the different objects that can be defined in a supply chain. The
natural smallest cost entity and unit is product, and natural
aggregates are product families, customers and markets.

Net sales for the product (or family of products, customer,
market) minus its total SCC presents a ‘‘contribution’’ to cover
unallocated costs and the total sum of costs. In a profitable
company Net sales are greater than total SCC, and a company
should strive to keep total SCC as low as possible, and of course
lower than Net sales. However, chasing costs alone is not the way
for a company to survive and thrive; providing the right products
and/or services to the right customers using efficient processes is
more important. Having a higher SCC than Net sales means that
the company loses money selling the product. Losing money is
normally only accepted when trying to break into a new market
or business segment. Net sales minus total SCC divided by Net
sales presents a Supply Chain Cost volume ratio (SCCR). (This is in
parity with a profit–volume ratio or contribution margin ratio,
cf. Drury (2004) p. 273.)

SCCR¼ Netsales�SCC

Netsales

It is not good for this ratio to be negative or close to zero; if it
remains so for a long time, the existence of the activity is in
danger. If Net sales decrease, total SCC should also decrease, and if
Net sales increase, total SCC will in most cases also increase.
However, using SCCR as a measurement to compare with other
companies makes little sense, because companies have products
with different values and costs and different sales volumes. The
ratio SCCR may be comparable among different products, plants
and markets within the same company. However, the best and
most sensible comparison is with itself over time; an increase of
the ratio is favourable and a decrease should be avoided.

3. The use of Supply Chain Cost within Swedish industry

A study about performance and efficiency in supply chains has
been done (Pettersson, 2008; Pettersson and Segerstedt, 2011).
One part of the study was related to Supply Chain Cost. Supply
Chain Management professionals from 30 different companies
were interviewed, with the above description of SCC in mind.
Interviews were conducted by phone or in person with people
who were familiar with the supply process in their companies.
One person in each company was interviewed. The interviewedFig. 1. Functional parts of a company.
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people were selected by a first contact with a management-level
person working with Supply Chain Management in the company.
The sample of companies used for this study is rather small, but
the companies included do cover a large portion of the largest
companies operating in Sweden, and they are active in 10
different industrial sectors. Many are international companies
with activities in many countries.

The handling of different measurements of SCC varies between
the 30 companies in the study. With respect to SCC, only
3 companies out of 30 said that they do not measure SCC at all.
The remaining 27 companies are doing some kind of measure-
ment of SCC. The companies measure costs related to their supply
chains in some way. Only one company uses the term ‘‘SCC’’ and
measures all parts as presented here; 22 companies are measur-
ing some of the SCC cost components and even use the actual
costs (see Fig. 3). Two of the companies measure parts of the
components, but not based on actual cost. This means that, for
example, the Distribution cost is measured as a percentage of the
total Distribution cost in the company. The percentage figure is
decided by budgets and earlier calculations.

Companies in the Materials, Telecommunication and Paper sectors
are the ones that do not measure SCC in any form (for more
information see Pettersson, 2008; Pettersson and Segerstedt, 2011).
SCC as a measurement is more interesting for companies that require

a total view of the cost in the supply chain to be able to reduce costs.
For some companies the costs and the efficiency of the production
facility are the most dominant in their supply chain, and costs other
than the Manufacturing cost are less in focus.

In other sectors the companies are measuring parts of the SCC
(see Fig. 4). The company that uses the term ‘‘SCC’’ and measures
all of the parts is in the commodity industry sector. Methods for

Fig. 2. Contents for Supply Chain Cost.

0 5 10 15 20 25

Uses the term

Doesn't use the term, but measures all
components

Measures parts of the components

Measures parts of the components, but
not based on actual cost.

Doesn't measure SCC

Number of companies

Fig. 3. Measurements of SCC.
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measuring in those sectors are different from those used in other
sectors. In measuring SCC in the Paper industry, the focus is
on Distribution cost; in the Pharmaceutical/medical technology
sector, greater emphasis is placed on the Manufacturing and
Distribution costs.

4. A practical example of a Supply Chain Cost study and
measurement

This small case study was done at an anonymous company
with business in Sweden. (The company has allowed an open
report of the study with the restriction that it be anonymous and
that presented measurements are distorted.) It is a large company
with many different products. The company is divided into
different product areas, each with its an own profit and loss
responsibility. The company was using calculated standard cost to
measure the Supply Chain Cost. (However, this changed after this
study was performed.)

The company’s controlled supply chain consists of order hand-
ling, purchasing, production, distribution and support functions.
The supply flow is customer-order driven. External partners per-
form two parts in the supply chain. Production is done by another
company, company B, and distribution by a distribution service
provider, company C. Order handling receives and takes care of
the customer orders and places purchase orders with production.
The people at order handling also initiate the shipment to the
distribution service provider. Support functions take care of follow-
ups and contacts with the supplier.

4.1. Supply Chain Cost based on calculated standard cost

The studied company used a standard cost model for measur-
ing SCC on product levels. The total SCC was calculated and
compared to calculated total Net sales. Each product got a
percentage mark-up based on the delivered value. The company
divided SCC into six different cost elements: Order handling cost;

Purchasing cost; Production cost; Shipping cost; Support func-
tions cost; Capital cost.

The total SCC is the sum of all six cost elements. Total SCC was
compared with total Net sales in the company and a standard
margin was calculated. SCC was estimated to correspond to 15%
of Net sales. Each product then got a SCC based on the calculation
of 15% of the Net sales for the product.

4.2. Supply Chain Cost based on actual cost

Measuring SCC based on the model presented in Section 2 gives
the following cost types: Manufacturing cost, Administration cost,
Warehouse cost, Distribution cost and capital cost. There is no
installation included in the selling price and therefore this part is not
included in SCC. The company categories from Section 4.1 map into
the cost types as follows: Production cost correspond to Manufac-
turing cost; Order handling cost, Purchasing cost and Support
function cost correspond to Administration cost.

The Net sales for the studied product was 6 Money Units (MU)
for the studied months January–June 2XXX. The administration
cost was calculated by adding the cost for all people involved in
managing the supply chain. There are 10 people involved from
Demand planning and Production support, 2 people from Order
management, 3 Sales support people and 10 Product support
people. This allocates a total Administration cost of 1.2 MU. The
Manufacturing cost is the cost paid to company B to produce the
products during the period. The cost for this is 4.2 MU. There is no
Warehouse cost. All products are delivered directly from
company B to the customers. All products are sold with delivery
terms DDU (Delivered Duty Unpaid) airport at the buyer’s
place. Distribution cost is the cost for DDU shipments. The
Distribution cost for January–June 2XXX is 0.6 MU. The Capital
cost is the cost for tied-up capital in the supply chain. The
capital is tied up between payments to the supplier until the
company gets payments from the customers. There is a one-
month delay in payments from customers compared to when
company B gets paid. On average, 1 MU is tied up for 1 month.
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This presents a Capital cost of 0.06 MU based on an estimated
interest rate of 12%.

SCC month 1–6 2XXX (MU)

Manufacturing cost 4.2
Administration cost 1.2
Warehouse cost 0
Distribution cost 0.6
Capital cost 0.3
Installation cost 0
Total SCC 6.3

Net sales 6

SCCR¼ 6�6:3

6
¼�0:05 ðinsteadof SCCR¼ 6�0:15U6

6
¼ 0:85Þ

4.3. Findings from the study

The SCC measurement based on actual cost presents an SCCR
of �0.05 and based on calculated standard costs and a margin
of 15% presents an SCCR of 0.85. The difference between these
two measurements is significant. This means that it looks like
the business is doing well. SCC based on actual cost shows
that the SCC for the product is higher than Net sales. This means
that the SCC has to be reduced or Net sales has to be increased to
make the product profitable. The study led to a complete
reorganisation of the supply-chain work, with fewer people
involved. The important finding from this study is that if the
standard costs used are too rough, the right information about the
SCC will not be observed. Therefore the company may use its
resources ineffectively and it will create disadvantages, and it will
not be possible to see whether the product (or customer) is
profitable or not. The company may have inadvertently assigned
too many people and resources to be involved in the supply chain.
The cost is absorbed somewhere else in the organisation. If the
product should carry its own cost then the number of people and
amount of equipment needs to be cut back. If the actual costs are
poorly understood right from the beginning, the supply chain may
be wrongly composed. The greatest danger is that people within
the organisation may make wrong decisions because they have
inadequate information.

5. Conclusions

The empirical study including 30 companies shows that many
companies do not measure the total SCC. Instead, they only
measure parts of the SCC such as the Manufacturing cost
complemented with the Distribution cost. The case study of one
company shows that measuring SCC based on a calculated
standard cost that is too aggregated may present a false impres-
sion about how cost-effectively the supply chain is being managed;
decisions based on such calculations may therefore end up not
supporting the most cost-efficient methods for the company.

Legislation requires that inventories not be overvalued or
undervalued; external auditors check that companies follow
current rules. This means that cost analyses concerning Manu-
facturing costs and inventory valuations are rather well devel-
oped (cf. Alnestig and Segerstedt, 1996). However from our
interviews we dare to conclude that general thorough cost and
supply chain analyses are underdeveloped in many companies.
But, a cost analysis that shows that a product or even total
product family is unprofitable and consumes resources much

more than previously believed is a ‘‘bad’’ message. Many people
involved feel threatened and do not like, and will try to reject and
deny, this information. Our case led to such reactions, which can
lead to the analyser and messenger feeling uncomfortable. How-
ever, in many decisions concerning the supply chain a thorough
cost analysis is necessary.

Total SCC is the sum of Manufacturing cost, Administration
cost, Warehouse cost, Distribution cost, Capital cost and Installa-
tion cost. The reason for dividing SCC into these six main groups is
to identify, and not forget, where the SCC comes from; the groups
are further subdivided (cf. Fig. 1). The proposed model considers
the cost in the whole supply chain and it wants to clearly show
where Supply Chain Cost arises.

It is uncommon for all components included in SCC to be
measured. SCC measurement based on actual cost rather than
calculated cost provides a more reliable result to be used when
taking decisions regarding the set-up and design of the supply
chain. The company may take the wrong decisions regarding the
set-up and management of the supply chain when using a
calculated cost that is too rough; it may use its resources
inefficiently; and it may unknowingly have too many people
involved in the supply chain. The cost is absorbed somewhere else
in the organisation. If the product should carry its own cost then
the number of people and resources involved has to be reduced. A
company should benefit frommeasuring SCC; it should know how
to measure SCC, and the measurement should as far as possible be
based on actual cost. Companies are advised to start measuring
the real and total SCC. The suggested model for measuring SCC
presented in this paper may be used as a checklist. The develop-
ment of management accounting and control systems already
allows the user very fast access to real, actual costs instead of
calculated costs. A management accounting and control system
and a product costing system are parts of most traditional ERP
systems (e.g. Oracle, SAP/R3, Jeeves, Monitor etc.). The costing
systems, by tradition, often concentrate on the Manufacturing
cost. It is hoped that our suggested costing model for SCC will
stimulate the development of more flexible computer costing
systems. Future costing systems and management accounting
systems must also take into account that more of the processing
in the supply chain may be performed by subcontractors and
suppliers and not, as before, by the companies themselves.
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net income. But how to measure excellence in a supply chain? This paper is 
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1 Introduction 

Supply Chain Management (SCM) has received a considerable amount of interest both 
from researchers and in the industry. The SCM concept came up just before the 1960s 
according to Huan et al. (2004). The study of SCM increased in the 1980s and had a 
dramatic increase in the 1990s (cf. Huan et al., 2004). More and more companies have to 
focus on their supply chain to be successful in their business. Already in 1997, 
top managers had recognised the importance of having effective supply chains to create 
competitive advantage according to Higginson and Alam (1997) and Cooper et al. (1997). 
SCM is one of the key activities that give the success of a company (Cambra and Polo, 
2008). 

The margins for many companies are becoming smaller and smaller owing to the 
increasing demand from the customers on low prices. Christoper and Gattorna (2005) 
write that pricing strategies combined with effective SCM provide opportunities for 
significant cost reduction and increased profits. To be able to survive on the market, the 
companies have to cut cost in all areas and focus on SCM. Tummala et al. (2006) state 
that to make changes to the supply chain helps to lower cost and enables a company to 
more easily compete based on the price. Many concepts for supply chain design and 
supply chain modelling have been presented during the last couple of years with different 
focus according to Svensson (2003). The focus shall be on the total supply chain to get 
the total picture (Chronéer, 2005). Collin et al. (2009) mean that it is important to 
consider all the existing flows in the supply chain, from the origin to the final customer. 
An interesting question related to this is what should a company aim for when designing 
an excellent supply chain? Kumar and Chang (2007) write that organisations focus on 
reducing costs and improving supply chain efficiency as a competitive advantage. Cutting 
cost increases net income and leads to a greater earnings per share and ultimately a higher 
market value. Fawcett et al. (2008) mean that customer satisfaction and service should be 
the leading goal for supply chain managers and cost reduction is the prime focus. 
Systems or methods for performance measurements are necessary to have to be able to 
understand if the company has an excellent supply chain or not. The need for efficient 
and effective performance management systems has increased over the last decade and 
the successful implementation and use of these systems is of paramount importance for 
the organisations (de Waal and Counet, 2009). 

This paper will, from a literature review, discuss what categorises supply chain 
excellence and an efficient supply chain. Some impressions from a study of 30 companies 
with the aim to investigate how companies in 10 different sectors are working with 
supply chain excellence (Pettersson, 2008; Pettersson and Segerstedt, 2011) will also be 
presented and influence the discussion. The paper ends up with a suggested coordinate 
and cooperate model, or index figure, to measure supply chain excellence. It is based on a 
combination of the cost for the supply chain and performance towards the customer, 
delivery times and its variations. The idea with the supply chain excellence index is to 



Measurements of excellence in a supply chain 67 

provide a tool for companies to evaluate excellence and be able to analyse and evaluate 
performed changes in their supply chain. 

2 Excellence in the supply chain 

According to Christopher (1998), the future market leaders will be the ones that have 
sought and achieved the twin peaks of excellence. They should have gained both cost 
leadership and service leadership. An important factor for the success of any company is 
the design and management of its supply chain (MacFarland et al., 2008). The purpose of 
SCM is to support the company to earn as much money as possible. This means as right 
and low cost as possible and at the same time sell as much as possible. Low cost means 
that the cost of the supply chain shall be as low as possible. To achieve a low Supply 
Chain Cost (SCC), the company needs to have the best possible internal and even 
external performance. Internal performance is: yield in the production processes, 
production throughput times, capital tied up in inventories and work-in-process 
and utilisation of production facilities (as examples). External performance is activities 
and results that affect the customers. Examples of parameters for external performance 
are delivery times (lead-time from order to delivery), delivery precision or variations in 
delivery times, time between questions and answers, comprehensible and correct 
invoices, kind treatment, a perceived correct balance between price and performance 
characteristics and other measures of customer service. 

To achieve market leadership in the world of networks, competitors have to focus on 
network management as well as upon internal processes according to Christopher (1998). 
To remain competitive in the new global environment, companies will have to seek ways 
to lower cost and service enhanced in accordance with Christopher (1998). The 
performance of a supply chain network decides the company’s success according to Lahti 
et al. (2009). This means that supply chain efficiency and effectiveness will become even 
more critical. Shahabuddin (2011) found in his study that companies that adopted supply 
chain processes were more profitable that those that did not. 

Effectiveness is defined by Mentzer and Konrad (1991) as the extent to which goals 
are accomplished. Efficiency is the measure of how well the resources expended are 
utilised according to Beamon (1999). Dornier (1998) writes that the overall objective of 
any logistics system is to maximise profitability. When having an excellent supply chain, 
the company can provide products to its customers that are of high quality (De Meyer 
et al., 1989), at low cost (Goonatilake, 1990), within short lead-times (Haug, 1985) and 
present the requested customer support (Hoover et al., 2001). 

Collin (2003) says that it can be concluded that the success of supply chains is 
composed of three different dimensions: customer service, capital employed and the total 
cost. Customer service and cost are opposite poles, which have to be balanced to get the 
best result for a company (cf. Figure 1). Cutting cost in the supply chain by reducing 
buffer stocks can result in longer lead-times and longer delivery times to customer. 
Improvements of lead-time can be done by putting up a buffer stock, but this costs money 
both in tied-up capital and risk of future obsolete and scrap material. It is very important 
for a company to find the balance between SCC and performance towards the customers. 
There is no general balance that can be used for all companies and all products. 
Each company has to find its own balance to maximise the profit for the company. 
Some companies have different balance situations for their product portfolio. 
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Some customers require very high customer service and are willing to pay for that.  
For other customers, the cost is the most important factor and these companies tolerate 
reduced customer service. 

Figure 1 Supply chain excellence – the balance between Supply Chain Cost and performance 
(see online version for colours) 

 

Christopher (1998) means that in examinations of the excellence of supply chains it is 
often found that many of the activities that take place add more cost than value.  
The consideration of both cost and level of customer service is essential when setting up 
a supply strategy. Bowersox and Closs (1996) says that it is necessary to evaluate the 
relationship between customer service levels and associated cost when finalising a 
logistical strategy. The total cost concept is one of the central fundaments of today’s 
SCM. If the consumer is excluded, any generated theory of SCM will not reflect the real 
world since the consumer is the crucial key for the outcome of successful SCM.  
Shepard and Günter (2006) argue that customer satisfaction should be addressed in 
supply chain measurements. 

What is then customer service in the supply chain perspective? Customer service is 
all activities and performance that add value for the customer. Low price, short lead-time 
and accurate delivery dates are three important areas that are important for a customer. 
According to Bowersox et al. (2000), there are at least three perspectives to create value 
for customers through supply chains: 

• economic value 

• market value 

• relevancy value. 

There are a lot of different measurements that can be used to evaluate the excellence of a 
supply chain. Collin (2003) describes that one of the most used performance indicators to 
analyse the effectiveness of a supply chain is the inventory rotation that indicates how 
fast the material is moving further in the supply chain. 

According to Collin (2003), internal states and processes of organisations need to be 
contingent upon environmental characteristics for a supply chain to be efficient.  
There is not a single supply chain that suits all customers. Customer’s environmental 
requirements should determine the appropriate structure for a supply chain. It is not 
enough for a company to have competitive products and the right supply chain for the 
average customer, the supply chain has to be right for the individual customer as well 
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(Hoover et al., 2001). A major obstacle to real-world supply chain excellence is the 
behaviour of people (Halldorsson et al., 2008). It is well recognised that the supply chain 
requires active management to maximise effectiveness and efficiency (Canever et al., 
2008; Walters, 2008). 

To reduce cost and improve service levels, efficient supply chain strategies must 
take into account the interactions at the various levels in the supply chain according to 
Simchi-Levi et al. (2000). The supply chain can also be referred to as the logistics 
network. The supply chain consists of suppliers, manufacturing centres, warehouses, 
distribution centres and retail outlets, as well as raw materials, work-in-process inventory 
and finished products that flow between the facilities. 

In a supply chain with external actors, it is important to think about that excellence 
improvements have to consider the whole supply chain. There is not a favourable solution 
when the own company makes profit at the expense of another part for example 
a supplier. This is short-term profit and will for sure result in an increase in price in the 
long term. An individual, when optimising its own success, has to consider both how best 
it utilises its internal resources and how best it benefits of collaborative efforts in the 
supply chain. Bhagwat and Sharma (2007) claim that measurement goals must consider 
the overall scenario and the metrics to be used to obtain an effective management of the 
supply chain. 

3 Measurements of supply chain excellence 

Supply chain excellence requires that the actors in the supply chain know how to do 
performance measurements according to Keebler et al (1999). Charan et al. (2009) mean 
that the lack of awareness about performance measurement systems in supply chains is a 
significant barrier for implementing measurement systems. What is the reason for 
performance measurements? There are several reasons and they vary between different 
companies. Parker (2000) has identified the following reasons for measure performance 
within an organisation: 

• identify success

• identify whether the organisation understand its processes

• identify whether the company are meeting customer requirements

• identify bottlenecks and where improvements are necessary

• ensure decisions are based on facts

• show if planned improvements actually happened.

Supply chain performance measurements are of particular relevance at a time when 
supply chain networks have become more complex according to Mondragon and Lalwani 
(2011). Geanuracos and Meiklejohn (1993) said that most business people are coloured 
by the manufacturing environment rather than the service-focused business. Schonberger 
(1996) does a performance measurement based on Inventory Turn Over (ITO). 
The companies are classified in different groups depending on their ITO improvements 
over the years. Some companies are doing well despite unimpressive ITO trends 
according to Schonberger (1996). An example is Coca Cola. This measurement gives 
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information about the success in ITO and with that decreasing tied-up capital. An overall 
success for the whole supply chain does not automatically follow this. A company can 
have a very high ITO and a good trend in improvements, but can still not be classified as 
a company that achieves supply chain excellence owing to, for example, very high 
transport cost and long lead-times. Having a comprehensive view is the essential thing in 
SCM and in the aiming for supply chain excellence. 

Parasuraman et al. (1991) write that customer service expectations have two levels: 
desired and adequate. The desired level is the service the customer hopes to receive. 
The adequate service level is what the customer finds acceptable. This is important to 
have in mind when setting up the supply chain towards a customer. The purpose of SCM 
is to set up a supply chain that meets the service level expected by the customer at as low 
SCC as possible. The desired level can be almost impossible to supply and can lead to a 
very high SCC that will have an effect on the customer in the end. Therefore, it is very 
important to understand the customer expectations and more focus on the adequate level. 
Paulsson et al. (2003) mean that some customers have higher expectations than others 
concerning, for example, a shorter lead-time. These expectations can in same cases be 
met depending on the situation and if it is profitable from a business perspective. 

Dornier (1998) defines the performance criteria in two categories: order-winning 
criteria and qualifying criteria. In qualifying situations, the supplier often is willing to 
have smaller margins meaning that the company can offer customer support that pass the 
line for what is profitable. The supplier requires higher margins in order-winning 
situations. In this situation, the supplier has already been qualified as a supplier and in the 
future business they require higher margins. 

The measurement system shall be designed to focus on strategic decisions and inspire 
action according to Vitale and Mavrinac (1995). The performance measurements shall 
support the linking of long-term strategy with short-term actions. Kaplan and Norton 
(1996) have designed the Balanced Scorecard owing to the perceived weakness in other 
performance measurements. The Balanced scorecard is frequently used in industry and 
organisations. The forthcoming suggested excellence index has similarities to the 
balanced scorecard; it also tries to capture different perspectives: financial, customer, 
internal processes and even learning and growth. 

There are a lot of criteria to think about when setting up the performance 
measurements. Wong and Wong (2007) suggest the two models, the technical-efficiency 
model and the cost-efficiency model. Both models are using Data Envelopment Analysis 
(DEA) in measuring internal supply chain performance. They argue the models help 
managers to identify inefficient operations and a help for improvements. Wickramatillake 
et al. (2007) study a real case company that executes a large-scale construction project 
and its supply chain. According to them, supply chain progress measurement is an 
emerging concept and needs to be addressed. Vanteddu et al. (2006) argue they suggest a 
spreadsheet-based tool that incorporates cost and time periods. This will according to 
them help management to understand what it takes to achieve improved compatibility. 

4 A suggested excellence index 

This section presents a model or more modest an index to evaluate how excellent a 
supply chain is. The cost concept is combined with the customer service concept. 
The idea with the index is that it shall present a linking and accurate picture of the 
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excellence in a company and be easy to measure. The result from a study of 
30 companies with the aim to investigate how companies in 10 different sectors 
are working with supply chain excellence is a background and origin for the idea of an 
index (Pettersson, 2008; Pettersson and Segerstedt, 2011). The index is also based on the 
findings from Bowersox and Closs (1996), Christopher (1998) and Collin (2003), which 
is important to combine cost and customer service. Companies may focus on one 
measurement at a time; for example, focus on delivery precision and forget cost focus 
and resource utilisation. The idea with the excellence index is that it will help managers 
in companies to consider the overall scope of both costs and customer service at the same 
time. 

4.1 Measuring of supply chain cost 

Supply Chain Cost (SCC) is suggested to be divided into five main areas and a sixth area 
that is applicable for supply chains where installation is included in the sales price 
(Pettersson and Segerstedt, 2012): 

• manufacturing cost

• administration cost

• warehouse cost

• distribution cost

• capital cost

• installation cost.

The reason for dividing SCC in these six groups is to clearly see where in the supply 
chain the costs originate. There are a lot of different supply chains and the SCC 
components vary. In some supply chains, the manufacturing cost is the dominant part. 
In another supply chain, the distribution cost can dominate and in a third warehouse and 
distribution costs. These six areas can be seen as the base; each of them should be split 
into more detailed groups (cf. Figure 2). 

Manufacturing cost is the cost per unit to produce the product or possibly also service. 
Manufacturing cost mostly consists of material cost, direct and indirect labour cost, 
machine hour cost and possible also test cost. 

Administration cost includes all costs related to administration like cost for the people 
who handle customer orders, people who purchase material and people who book 
transportation. It is difficult to do an exact definition of what is included in each cost. 
This can differ between supply chains and type of business. Administration cost consists 
of cost for order handling, cost for people handling purchasing, cost for people handling 
claims, cost for people who handle support for the supply chain like secretary, managers 
and others and cost for installation if that is applicable. 

Warehouse cost is the cost for inspection of incoming goods, cost for people working in 
the warehouse and cost for the building. 

Distribution cost is the cost for shipping incoming material if the own company is paying 
this, cost for shipping outgoing material to the customer, if applicable cost for insurance 



 72 A.I. Pettersson and A. Segerstedt

and inspection of goods, if applicable cost for letter of credit, if applicable cost for 
customs clearance. 

Capital cost is the cost for tied-up capital in warehouse and during transportation, and 
cost for tied-up capital until the customer has paid the invoice. 

Installation cost is the cost created when the product is installed and mostly also initially 
operated at the customer. As an example when companies like Nokia Siemens, Ericsson 
and others sell a radio network installation of the products at the customer’s site, it is 
mostly included in total offer and price. Installation cost is the cost for people doing the 
installation and other cost related to the installation. 

Figure 2 Contents for Supply Chain Cost 

Source: Pettersson and Segerstedt (2012) 

Total SCC is the sum of manufacturing cost, administration cost, warehouse cost, 
distribution cost, capital cost and installation cost. SCC covers a large part of the total 
cost in a company, but only parts directly involved in the supply chain. The cost for 
Research and Development, Marketing and Sales, Human Resources and General 
Administration are not included. Net sales for the product (or family of products, 
customer, market) minus its total SCC presents a ‘contribution’ to cover not allocated 
costs and the total sum of costs. In a profitable company, Net sales are greater than total 
SCC and a company should strive to keep total SCC as low as possible. Net sales minus 
total SCC divided by Net sales presents a Supply Chain Cost volume ratio index 
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(SCCRi). This is in parity with a profit-volume ratio or contribution margin ratios 
(cf. Drury, 2004, p.273). 

Net sales  SCCSCCR
Net salesi

−=

If this ratio is negative or close to zero, it is not so good and if it is for a long time period, 
the existence of the activity is in danger. If net sales decrease, total SCC should also 
decrease, and if Net sales increase, total SCC will in most cases also increase. 
However, using SCCRi as a measurement to compare with other companies makes little 
sense, because companies have products with different values and cost and different sales 
volume. The ratio index SCCRi may be comparable between different products, plants 
and markets within the same company. However, the best and most sensible comparison 
is with it self over time, an increase in the ratio is favourable and a decrease should be 
avoided. 

4.2 Measuring of customer-related performances 

The literature review showed that the most common performance measurements related 
to customer service are: 

• availability of the product

• delivery speed

• delivery reliability.

The most common performance measurements related to customer service based on 
answers from 30 Swedish companies are (Pettersson, 2008; Pettersson and Segerstedt, 
2012): 

• delivery precision

• lead-time

• customer satisfaction.

Therefore, it is suggested here that customer-related performances are represented by a 
key figure Performance External index, PEi, that is a combination of delivery precision, 
lead-time and a more general customer satisfaction measurement. These three 
measurements cover the most common performance measurements related to customers’ 
expectations in accordance with the empirical study and the literature review. Each of the 
three measurements is constructed by a ratio that presents a percentage value. 
These measurements are multiplied together to make the PEi value. 

i i i iPE DP LT CS= ⋅ ⋅

DPi is a delivery precision index, calculated as the number of orders delivered in time 
compared with the total number of orders delivered over specific time interval, e.g., last 
week or last month. In-time means on confirmed delivery date. What in this measurement 
is meant by ‘in-time’ can differ between companies and products. At the exact promised 
day and hour, may in some delivery situations be necessary, in another situation it is 
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enough for example with promised day with a complementing interval of plus and minus 
2 days. A rough measure as in the right week is nowadays mostly not precise enough. 

LTi is a lead-time index or a delivery time index, calculated as the number of  
orders delivered on requested time from the customer compared with the total number  
of orders delivered also over a specific time interval. The lead-time in question for this 
measure is the time from when the customer places an order until the ordered product is 
delivered. To separate this lead-time from other lead-times, between items in the 
company’s bill of material, it can also be called the delivery time. For LTi, as for DPi, 
must be defined in the specific situation how far from the requested time is allowed and 
how far from it is not allowed. 

As an alternative, the lead-time index can be measured as a percentage of a goal  
lead-time. A company has a lead-time target of 10 days. A lead-time of 10 days then 
presents a lead-time index of 1 or 100%. An average lead-time of 20 days may then be 
chosen to present a lead-time index of 50%, 18 days then answers to 60%, 14 days 
answers to 80% and 12 days answers to 90%. The company has to set up its own goal 
lead-time and its own percentage steps. A company can choose one of these ways of 
measurements depending on how it decides to measure required lead-time from its 
customers. 

CSi is a customer satisfaction index, designed and built on questions asked to the 
customers. A customer satisfaction survey, or interview, should be set up with different 
questions, examples of questions: 

• Do you receive order confirmation in time? 

• To your order-related questions do you get proper answers? 

• Is it easy to get hold of people by phone? 

• Do you have the proper information about delivery times? 

• Are the order instructions good enough? 

The answers can be organised according to a 1–5 Likert scale; a transformation to  
a percentage is then rather easy. However, the customer satisfaction index can be set up 
in many different ways; it must reflect the situation of the company in question.  
The number of questions can differ and also the number of participants in the study.  
The important thing to keep track of is if the company has improved or deteriorated since 
the previous customer satisfaction survey; this should be captured by CSi. 

4.3 An index for measuring excellence in a company’s supply chain 

The suggested Average Logistic Index, ALi, is combining the cost concept and the 
customer service concept. 

SCCR SCCRi i i i i i iAL PE DP LT CS= ⋅ = ⋅ ⋅ ⋅  

To have an efficient supply chain, the ALi should be high, which means closer to 1 or 
100% than zero. This means that the company needs to have a high Supply Chain Cost 
Ratio, SCCRi, at the same time as it has a high PEi. Improving PEi by improving the 
delivery precision, DPi, by building safety stocks will increase the SCC and the total 
Average Logistics index may not be better. PEi and SCCRi are not linear correlated, how 
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they are correlated may differ substantially between different companies and even parts 
of companies. The dependence between PEi and SCCRi will probably also change over 
time; therefore, continuous measurements of actual ALi at least every month is 
recommended. 

The goal for the Average Logistic index cannot be a 100% goal; owing to its 
construction that every part is less than 1 or 100%. The measurement, ALi, should be used 
as a guideline to keep track of if the company is moving in the right direction. 
The important thing is to combine the Performance External index, PEi, and the Supply 
Chain Cost Ratio index, SCCRi, to maximise the profit for the company. The important 
message with ALi is that the company should avoid to focus on just one of the 
measurements. 

The best way to combine PEi and SCCRi varies between companies. Each company 
has to find a strategy that will mix PEi and SCCRi with focus to maximise the 
profitability for the company. Some companies have a low-price strategy and strive to 
earn most money with a low price. Other companies have a focus-differentiated strategy 
and seek to provide high-perceived value, with a high external performance, justifying a 
high price. Companies have different market and production situations, therefore 
ALi = 0.4 in one company may be more successful than ALi = 0.6 in another company. 

Every part of the Average Logistic index does not have to be updated at the same 
time, or even be measured over the same time interval. The important thing is that all 
parts, SCCRi, DPi, LTi, CSi, are measured in the same way every time to be comparable 
with the previous measurement. If, for example, DPi is measured every week and other 
parts every month then an average of the last four DPi could preferably be used as a part 
of ALi. 

Example:Three companies with different supply chains and focus areas are presented 
here. Company 1 is having high delivery precision and short delivery and lead-times. 
They have reached this by having buffer stocks both in production and as finished goods. 
This company has a high PEi and at the same times a high SCC and a low SCCRi.  
This results in a medium ALi measure. Company 2 has an efficient production with low 
cost and high yield. This company has also an efficient distribution system and 
low distribution cost, but its customers are complaining on long delivery times and poor 
customer service. The Performance External index is low and SCCRi index is high. 
This results in a medium ALi measure. Company 3 is high ranked in customer service by 
its customers and it has a high delivery precision. This company is having high ITO and 
low distribution cost. This results in a high ALi measure. Figures for these three 
companies are presented here. Which company is the most efficient company from a 
supply perspective? 

Company 1: 

0.95,iDP = 0.9,iLT = 0.8iCS =  

0.684i i i iPE DP LT CS= ⋅ ⋅ =

0.20iSCCR =

0.684 0.20 0.137i i iAL PE SCCR= ⋅ = ⋅ =
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Company 2: 

0.80,iDP = 0.6,iLT = 0.4iCS =  

0.192i i i iPE DP LT CS= ⋅ ⋅ =

0.80iSCCR =

0.192 0.80 0.154i i iAL PE SCCR= ⋅ = ⋅ =

Company 3: 

0.95,iDP = 0.9,iLT = 0.9iCS =  

0.7695i i i iPE DP LT CS= ⋅ ⋅ =

0.80iSCCR =

0.7695 0.80 0.616i i iAL PE SCCR= ⋅ = ⋅ =

From these examples, Company 3 may look as the most efficient company from a supply 
perspective; it may be so but it is not sure. The example shows that Company 2 gets a 
higher measure than Company 1, but the large difference between the companies is the 
divergence in costs and SCCRi, which indicates that the companies have totally different 
situations. The ALi measure shall primarily be used as a tool for the own company and 
not benchmarking. When benchmarking with other companies, the different situations 
have to be considered. 

All companies should aim for a high ALi regardless of type of business and supply 
chain set-up and design. The managerial challenge is to find the best combination of cost 
and performance towards a customer to get the best possible profit for the company. 
The management for a company needs to have the knowledge about how to calculate the 
SCC and Net Sales for different scenarios. A company can by cutting cost in distribution 
reduce cost, but add lead-time to the customer. If the company is losing customers owing 
to the prolonged lead-time, there is a need for a management decision regarding the 
conflict between cost and lead-time. The management has to be aware of where 
the break-even point is to get the highest possible profit for the company. 

5 Summary and some extensions 

Excellence in this paper is used as describing how well a company optimises the supply 
chain to maximise profitability. An Average Logistic Index, ALi, is here suggested as a 
method for measuring excellence in the supply chain. This index combines the cost 
concept and the customer service concept. 

Average Logistic Index (ALi): 

i i i i i i iAL PE SCCR DP LT CS SCCR= ⋅ = ⋅ ⋅ ⋅

It is a multipliable model that combines external performance, measured as delivery 
precision, lead-time and customer satisfaction, and the cost for the supply chain. 
Owing to its construction, the Average Logistic Index will be a number between 0 and 1, 
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the closer to one the better. However, a Figure of 0.4 may be quite satisfactory and 1.0 
impossible to reach. 

The user of the index may think that the measure of customer satisfaction CSi is more 
important than the lead-time index; then, a higher weight wCS can be placed on customer 
satisfaction compared with wLT, the possible weight for lead-time. Then, an increase in 
CSi presents a larger increase in ALi than an increase in LTi. Weights, 0 < wi ≤ 1, can be 
given to all components of the index; it is not necessary that: wDP wLT wCS wSCCR=1.  
The user is free to design the weights, but changes of the weights make it more difficult 
to compare ALi over time. With weights, the index becomes: 

SCCR SCCRi DP i LT i CS i iAL w DP w LT w CS w= ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅  

The main idea with the ALi measure is for benchmarking with the own company over 
time. The ALi measure is mostly not suitable for benchmarking with other companies; the 
differences between companies have to be considered in case companies are compared. 
The company should set up improvement goals based on the ALi measure.  
Internal performance measurements like ITO, yield and machine utilisation are still 
necessary complements. The index considers the SCC and the performance towards 
customers. Improving internal performance will reduce costs, for example improved ITO 
will present less capital tied up and by that the costs will be reduced. 

The included parts in the ALi measure can and will be measured with different 
periodicity. Delivery precision can, for example, be measured every week, supply chain 
cost ratio SCCRi every month based on the latest 12 month outcome both for costs and 
for Net sales, and customer satisfaction index maybe twice a year. Measurements 
performed more frequently are easier to work with compared with measurements 
performed less frequently. To have an efficient supply chain, the ALi measure should be 
increasing over time. 

The ALi measure has similarities to a balanced scorecard, but the main perspective 
and purpose is to create an excellent supply chain. The ALi measure links the financial 
perspective and the customer perspective, and it presents rather firm suggestions how to 
measure them. The learning and growth perspective is partly captured by following the 
development of the index over time. As already mentioned, other key Figures are still 
necessary to follow to create a successful company and supply chain, for example days of 
inventory, yield and also employee satisfaction. An important idea, a reason, for the ALi 
measure is to not forget to ‘chase’ improvements in many directions at the same time, and 
not one problem and direction for a while and then another. An important extension to 
this paper is to study different companies using the ALi measure over longer time. 
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ABSTRACT 

An accurate cost analysis is necessary to evaluate changes in a 
supply chain; this article shows how a rather simple framework 
can be used when evaluating changes in a supply chain. The 
framework is built on a Supply Chain Cost (SCC) model and 
customer service measurements, delivery precision and lead-
time. Both suggested changes in a supply chain and already 
executed changes can be evaluated by the framework. Two 
different examples from the company Ericsson are presented to 
illustrate the framework, which is a 5 step analysis model. The 
existing, or pre-existing, supply chain is analysed, described 
and defined. The SCC and performance measures are mea-
sured and/or estimated. Improvements are designed and 
defined. The same measures as before are measured again. The 
measures from before and after the change of the supply chain 
are evaluated to decide if the changes are improvements or not. 
Cutting costs in one area of the supply chain can be a mistake if 
not the total supply chain is considered and the total SCC. 
Considering both the SCC part and customer service measures 
present a wider understanding of the change. It is shown that 
SCC can be used as a tool to identify cost savings and evaluate 
if a change project will, or has, resulted in the cost savings the 
project aims for. Rough standard costs measures should be 
avoided instead actual costs should be used as much as possible. 
The used framework hopefully stimulate to similar analyses in 
other companies with other supply chains. 

Keywords: Supply Chain Management, performance 
measurements, supply chain cost, supply chain excellence 

1. INTRODUCTION
There is high pressure on companies to increase profit 

and at the same time the customers are demanding lower 
prices; therefore the companies have to cut cost in all areas. 
According to Tummala et al. (2006) making changes to the 
supply chain helps to lower cost and enables a company to 
more easily compete based on the price. Kumar and Chang 
(2007) highlight that cutting cost in a company increase net 
income. The performance of a supply chain decides the 
company’s success according to Lahti et al. (2009). 
Shahabuddin (2011) found in his study that companies that 

adopted supply chain processes were more profitable that 
those that did not. 

Evaluating changes in a supply chain can be difficult. 
Have the changes in the supply chain led to the reduced costs 
and improved customer service as it intended to do? To be 
able to answer this question you need some approach to 
evaluate the result from cost and customer service aspects. 
New (1996) claimed that is difficult to quantify the expected 
economic consequences of improved Supply Chain 
Management (SCM). This paper is concerned with Supply 
Chain Cost (SCC) and how this measure with its components 
can be used to identify and evaluate improvements of the 
supply chain. The paper describes two studies performed at 
Ericsson AB during 2011. The aim with the presented 
studies is to show that a framework built on SCC 
measurement combined with customer service measures can 
be used to evaluate changes that have been done but also 
changes that are planned to be executed. 

2. SUPPLY CHAIN MANAGEMENT
AND SUPPLY CHAIN COST

Supply Chain Management (SCM) has received a 
considerable amount of interest both from researchers and in 
the industry. The SCM concept came up just before the 
1960s according to Huan et al. (2004). The study of SCM 
increased in the 1980s and had a dramatic increase in the 
1990s (cf. Huan et al. (2004)). More and more companies 
have to focus on their supply chain in order to be successful 
in their business. Already in 1997 top managers had 
recognized the importance of having effective Supply chains 
to create competitive advantage according to Higginson and 
Alam (1997) and Cooper et al. (1997). Supply chain 
management is one of the key activities that give the success 
of a company, Cambra and Polo (2008). Spens and Wisner 
(2009) state that SCM is still viewed as very worthwhile. 

There are many definitions of SCM in the literature. The 
definitions focus on different things. There is cost focus, 
customer service and inventory cost focus and the flow 
focus. Shapiro (2001) writes that the traditional objective of 
SCM is to minimize the total Supply Chain Cost to meet 
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fixed and given demand. This total cost may include the 
following: 

 Raw material and other acquisition costs. 
 Inbound transportation cost 
 Facility investment costs 
 Direct and indirect manufacturing cost. 
 Direct and indirect distribution cost 
 Inventory holding cost 
 Interfacility transportation cost 
 Outbound transportation cost 

Christopher (1998) defines SCM as the management of 
upstream and downstream relationships with suppliers and 
customers to deliver superior customer value at less cost to 
the Supply chain as a whole. Johnston (1995) defines SCM 
as the process of strategically managing the movement and 
storage of materials, parts and finished inventory from 
suppliers through the firm to customers. Kranz (1996) 
defines SCM as the effort involved in producing and 
delivering a final product from a supplier’s supplier to the 
customer’s customer. Carter et al. (1995) define SCM as a 
co-ordinated approach for managing the flow of goods from 
suppliers to ultimate customers, and that the goal is to meet 
customer service objectives while minimising inventory and 
related costs. Simchi-Levy (2000) says that “Supply Chain 
Management is a set of approaches utilized to efficiently 
integrate suppliers, manufactures, warehouses and stores, so 
that merchandise is produced and distributed at the right 
quantities, to the right locations, and at the right time, in 
order to minimize system wide costs while satisfying service 
level requirements” 

Supply Chain Management is described by Ellram 
(1990) as the integration of control and planning of materials 
and product flow from supplier to customer. Simchi-Levy 
(2000) defines Supply Chain Management as “ a set of 
approaches utilized to efficiently integrate suppliers, 
manufactures, warehouses, and stores, so that merchandise is 
produced and distributed at the right quantities, to the right 
locations, and at the right time, in order to minimize system 
wide costs while satisfying service level requirements.” 

The objective of Supply Chain Management (SCM) is to 
improve operations management across functional 
boundaries in the supply chain. Therefore one purpose of 
SCM is to reduce the supply chain’s total costs and 
improving the quality and service to its end customers (Berry 
and Naim, 1996). Cambra and Polo (2008) mean that SCM 
is one of the key activities that present the success of a 
company. Also the design and management of its supply 
chain is an important factor for the success of any company 
(MacFarland et al., 2008). It is difficult to quantify the 
expected economic consequences of improved SCM (New, 
1996). To claim that a company has become more efficient 
after an optimisation work that has been performed without 
being able to evaluate the economic consequences is risky. 
Therefore it is valuable for a company to have methods for 
cost evaluations. In order for a company to accomplish cost 
evaluations the focus shall be on the total supply chain to 
acquire the total picture. According to Collin et al. (2009) is 
it important to consider all the existing flows in the supply 
chain, from the origin to the final customer. Customer 

satisfaction and service should be the leading goal for supply 
chain managers and cost reduction is the prime focus 
(Fawcett et al, 2008). All supply chains of the future will 
likely focus their efforts on achieving success through 
process improvement and collaboration on strategic, tactical, 
and operational levels (Beamon, 1998). 

The system for performance measurements in a 
company is an important factor for excellent management of 
a supply chain. The lack of standardized metrics and 
inappropriate Enterprise Resource Planning (ERP) 
functionality could be obstacles for performance 
measurements integration, (Forslund and Jonsson, 2007). 
The importance of supply chain performance measurement is 
increasing at a time when supply chain networks have 
become more complex (Mondragon and Lalwani, 2011). de 
Waal and Counet (2009) say when implementing 
performance measurement systems companies the most 
severe problems are lack of top management commitment 
and not having a performance measurement culture. The lack 
of awareness about performance measurement systems in 
supply chains are a significant barrier for implementing 
systems for performance measurements (Charan et al., 
2009). Forslund (2010) point out that the future for 
performance measurement seems bright due to that the ERP 
systems have developed fast during the years. 

Supply Chain Cost is defined as all relevant costs in the 
supply chain of the company, or organisation, in question. 
Analysis of SCC can be performed in different ways. 
Different kind of grouping of cost can be found in the 
literature. Bowersox and Closs (1996), Chen (1997), Sachan 
et al. (2005) and Byrne and Heavey (2006) have done 
similar definitions. These definitions use for example 
different terms for the same thing like Production cost in the 
definition of Chen (1997) and Manufacturing cost in the 
Bowersox and Closs (1996) definition. Chen (1997) says that 
SCC can be placed in the five categories: Production cost, 
Transportation cost, Warehousing cost, Inventory carrying 
cost and internal material handling cost.  

Many companies limit their definition of cost only to 
those costs that are contained within the four walls of their 
business entity (Christopher and Gattorna, (2004). Svensson 
(2010) questions if companies learn from previous failures, 
he even wonders whether companies ever learn from 
previous mistakes. Using SCC to evaluate cost savings and 
improvements in a supply chain can help companies to learn 
from previous changes in the supply chain and avoid the 
same mistakes in future change projects. The main obstacle 
to supply chain excellence in a company is the behaviour of 
people according to Halldorsson et al. (2008). The supply 
chain requires active management to maximize efficiency 
and effectiveness (Canever et al., 2008; Walters, 2008). 
Hayashi et al. (2009) have found that the sales function and 
the production function do not always work together for 
profit optimization. In most cases, the sales function is 
responsible for maximizing sales. On the other hand, the 
production function is responsible for minimizing production 
cost 

There is a need to take a supply chain view of costs. For 
many companies many of their costs lie outside their own 
legal boundaries. Production and distribution activities that 
used to be performed in-house are now often out sourced to 



Pettersson  et al. : To Evaluate Cost Savings in a Supply Chain: Two Examples from Ericsson in the Telecom Industry 
96   Operations and Supply Chain Management 6(3) pp 94-102 ©2013 

specialist service providers. Total SCC includes both cost 
coming from the own company, but also cost for services 
bought from an external company. Measuring the total SCC 
presents information that helps the company to evaluate if 
the design of its supply chain is competitive or if it should be 
redesign. Accurate SCC provides a company a base for 
learning about different supply scenarios. Accurate SCC 
measurements help managers of the supply chain to take 
correct decisions. Finding all cost parts within SCC can be 
difficult for some companies and some companies are using 
allocations for indirect cost Hatzis et al. (2011) claim that 
the most significant problems that the companies indicated 
regarding the costing procedure were the incorrect allocation 
of indirect costs to the provided services and the problem of 
the acquisition of right costing information. 

There is no general definition of SCM and SCC. In 
general, all definitions claim that SCM is a management 
philosophy, which has both intercompany and outer 
company scope. It includes all activities from the raw 
materials stage through to the end-user with the focus on 
optimization and efficiency (Tan et al., 2002). A lot of 
attempts to define logistic costs and SCC exists (Pettersson 
and Segerstedt, 2013). 

This paper uses the suggestions and definitions of 
Pettersson and Segerstedt (2012, 2013). In this definition 
SCC is divided into 6 main categories: Manufacturing cost, 
Administration cost, Warehouse cost, Distribution cost, 
Capital cost and Installation cost. Every category is in its 
turn subdivided in different cost elements, see Figure 1. 

Figure 1. Contents for Supply Chain Cost (source: Pettersson and Segerstedt (2013)) 

The SCOR model, developed and maintained by the 
Supply Chain Council, is known in many companies. The 

SCOR model uses some different designations; Cost of 
goods sold and Supply Chain Management cost (SCOR 
handbook version 8). The SCOR model is a reference model 
that can be used to map, benchmark, and improve supply 
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chain operations. SCOR provides companies with a basic 
process tool for modelling, a database for benchmark, and 
defines a set of metrics for the supply chain. Cost of goods 
sold is the cost associated with buying raw materials and 
producing finished goods. This cost includes both direct 
costs (materials, labour) and indirect costs (overhead). Total 
Supply Chain Management Cost denotes the fixed and 
operational costs associated with the Plan, Source, Make, 
and Deliver Supply chain processes. The costs included are 
order management (Deliver), material acquisition (Source), 
inventory carrying (Indirect Plan), planning/finance (Plan), 
and information technology costs (Indirect Enable). The 
Supply Chain Management costs in the SCOR model covers 
most of the SCC model described in Pettersson and 
Segerstedt (2013) and Figure 1. The differences between the 
two models are the terms used for the different cost 
elements and partially the measurement level. Order 
management cost in the SCOR model is included in the 
Administration cost in the Pettersson and Segerstedt (2013) 
model. The measurements in the SCOR model are 
recommended to be performed on a quite detailed level; 
therefore the SCOR model can be experienced as 
complicated due to the detailed measurement level. 

The variation of definitions and terms is not an 
obstacle for a company to work with SCC. The most 
important for a company is to define the cost elements that 
are included in the SCC and then use the terms 
consequently. SCC in this study is defined as the cost in the 
companies’ whole supply chain from raw material stage 
until the finished product is delivered to the customer. 

3. STUDY EXAMPLES FROM
ERICSSON AB 

3.1 Introduction to Ericsson AB 
Ericsson is a world-leading provider of tele-

communications equipment and related services to mobile 
and fixed network operators all over the world. The 
company has customers in more than 175 countries 
according to Ericsson (2012). More than 40 percentages of 
the world’s mobile traffic passes through Ericsson’s 
networks. The Ericsson organization has four Business 
Units: Business Unit Networks; Business Unit Global 
Services; Business Unit Multimedia; Business Unit CDMA 
Mobile Systems 

Research, Regions, and Group are the other parts of the 
organization. Each Business has a Supply unit. This unit is 
taking care of all Supply related issues. Each Region also 
has a supply unit.  

Ericsson has a wide scope of products: Mobile 
systems, Wireline systems, Transmission and transport, 
Service layer and Services 

3.2 Study Approach 
Kähkönen (2011) argues that case studies are suitable 

research of supply chain management. However, according 
to e.g. Yin (2003) and Kähkönen (2011) our study may not 
be classified as a proper case study. It only presents short 

descriptions of two analyses and evaluations of changes in 
different supply chains at Ericsson. The analysis and 
evaluation was performed by a group of people all employed 
by Ericsson. One of the participants in the group was the 
main author of this article. Ericsson has many competitors 
therefore Ericsson is restrictive to make public their 
successes, and failures, especially when it comes to the 
design of their supply chains and processes. The design of 
their supply chains and processes are the core business; it 
decides profit and/or loss. This restricts the scope of this 
presentation. However the aim with this article is not to 
present a close case study, but the main idea with the article 
is to illustrate a framework or model for evaluating changes 
in a supply chain. The Supply Chain Cost (SCC) in the two 
examples is measured according to the model and definition 
in Pettersson and Segerstedt (2013) and Figure 1. The two 
scenario analyses are based on a five step approach 
measuring SCC and customer service measures, delivery 
precision and lead-time, before and after a performed or 
planned change. Before means that SCC is measured in the 
supply chain as it is designed before the change. After 
means that SCC is measured after the change in the supply 
chain. The first step in this evaluation model is to define the 
supply chain that will be studied. Next step is to measure 
SCC and customer service measures in the defined supply 
chain. The third step is to define improvements or define 
changes that have been done. In the fourth step the SCC and 
customer service measures are measured again and in a fifth 
step the measurements from step 2 and step 4 are compared 
and analysed. The definition of the analysed supply chains 
was performed in a group of colleagues within the supply 
organisation at Ericsson. Costs elements to the SCC 
measurements were collected from Ericsson’s Enterprise 
Resource Planning (ERP) computer system. 

3.3 Example 1: Direct deliveries to customers 
This study is performed on a supply chain Ericsson is 

in control of and responsible for. Some parts in the supply 
chain are within Ericsson boundaries and some parts are 
bought as a service from companies outside Ericsson. The 
idea with the study is to find improvements that both present 
better customer service and decreased costs through a 
substantial change of the distribution link from production 
to end customers.  

The evaluation framework with 5 steps presented in 
section 2.2 is applied to Example 1 together with service 
measurements. Both SCC and service measurements are 
important factors when evaluating the excellence in a supply 
chain (Pettersson and Segerstedt, 2012). Customer service 
includes delivery precision and lead-time. Delivery 
precision is calculated as the number of orders delivered in 
time compared to the total number of orders delivered 
during a month. In time means on confirmed delivery date, 
the exact promised day. The lead-time, or delivery time, is 
the time from receiving customer order until the order is 
delivered to customers place. The studied supply chain is a 
chain from customer ordering a product until the product is 
delivered to the customer. Each involved step in the process 
creates and adds cost to the total SCC.  
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Step 1: Analyse, describe and define version one of the 
supply chain 

The first step is to define and analyse the supply chain 
in this case in control of Ericsson. The first thing that is 
happening in this supply chain is that customers are sending 
orders to the local company (LC) in the country where the 
customer is located. Thereafter is the order sent to an Order 
desk that takes care of all customer orders. The Order desk 
sends a purchase order to an external production facility. 
The produced material is sent to a delivery centre in another 
country, marked with ESD/EDC in Figure 2. After that the 
ordered material is sent to a local warehouse in the country 
where the customer is situated. The last step in the supply 
chain is from the local warehouse to the customer 
warehouse, marked with Cust. WH, Site in Figure 2. 

Figure 2. Example 1: Original flow, supply chain, creating 
costs 

Step 2: Measure SCC and customer service measures for 
version one 

Manufacturing cost is created and added at the 
External Supplier, marked with External S in Figure 2. 
Administration cost is added at the LC and the Order desk. 
Distribution cost is added when transporting material from 
External Supplier to ESD/EDC, from ESD, EDC to Local 
warehouse and from Local warehouse to Customer 
Warehouse. Capital cost is added when the external supplier 
is paid for their manufacturing work until the customer has 
paid for the delivered material. Warehouse cost is added for 
ESD/EDC and Local Warehouse. The Customer warehouse 
is paid by the customer and therefore not included in 
Ericsson’s SCC. Manufacturing cost and Distribution cost 
comes from external suppliers in the supply chain. The costs 
are the amount of money Ericsson pays to the supplier 
handling the production and to the supplier handling the 
distribution. The prices are negotiated on annual basis for 
each product and each distribution route. 

SCC in the defined Supply chain is measured by the 
Controller in the supply chain monthly. Here is the 
measurement presented in distorted “money units” (MU). 
But the MU shows the correct differentiate between the 
different costs. 

Total SCC measured before changes in the supply 
chain were initiated:  

SCC  (MU) 

Manufacturing cost 5.1 

Administration cost 1.5 

Warehouse cost 0.4 

Distribution cost 0.8 

Capital cost 0.4 

Total SCC 9.2 

Delivery precision: 95%; Lead-time: 16 days 

Delivery precision and lead-time is measured based on 
figures from the ERP system. How delivery precision and 
lead-time are measured was mentioned above. 

Step 3: Design and define suggested improvements from 
version one 

In this case a group of supply chain managers at 
Ericsson started a project with the purpose to reduce cost 
while maintaining or improving the level of delivery 
precision and lead-time. The group agreed to the following 
improvement: Ship direct from the external supplier to the 
customer. 

By implementing the suggested improvement the 
group believed that the total SCC should decrease and that 
the lead-time should be decreased. The reason for that was 
that transportation between warehouses in different 
countries was removed. By that they expected that the 
distribution and the warehouse cost should be reduced. The 
new supply chain is presented in Figure 3 with marks where 
SCC comes from. Manufacturing cost is added at External 
supplier, marked with External S in Figure 3. Adminis-
tration cost is added at LC and Order Desk. Distribution cost 
is added when transporting material from External Supplier 
to Customer Warehouse. Capital cost is added when the 
external supplier is paid for their manufacturing work until 
the customer has paid for the delivered material. 

Figure 3. Example 1: New distribution channel 
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Step 4: Measure SCC customer service measures for version 
two of the supply chain 

Total SCC measured the month after changes in the 
supply chain were implemented :  

SCC  (MU) 

Manufacturing cost 5.1 

Administration cost 1.3 

Warehouse cost 0 

Distribution cost 0.2 

Capital cost 0.3 

Total SCC 7.1 

Delivery precision: 98%; Lead-time: 8 days 
The cost parts, delivery precision and lead-time are 

measured according to was mentioned above. The cost 
measurements come from the financial measurements in the 
company and are based on reports from the ERP system 
Ericsson is using. Measurements of delivery precision and 
lead-time come from the ERP system and are measured 
every month.  

Step 5: Compare and evaluate the different versions 
The total SCC was reduced by 2.1 MU (23%). 

Delivery precision was increased by 3 percentages and the 
lead-time was reduced by 8 days. To ship direct from the 
external supplier to the customer is in this case a favourable 
change. It is important in an analysis to evaluate both total 
cost changes and measures treating customer satisfaction. 

3.4 Example 2: Move of production to low-
wage countries 

The second example treats another supply chain also 
controlled by Ericsson. The studied supply chain had 
recently been changed at Ericsson. The reason for the 
change was to reduce costs, especially manufacturing costs, 
and at the same time keep the same grade of service to 
customers. Changes that have been done are that the 
production facilities have been moved from England to 
China and Mexico. The study is performed to evaluate if the 
change has resulted in the cost savings the company was 
aiming for. 

Step 1: Analyse, describe and define version one of the 
supply chain 

The supply chain is described as it looks like before 
the change was implemented. Customers are sending orders 
to the local company in the country the customer are 
located. Thereafter is the order sent to the order desk. The 
order desk sends a purchase order to an external production 
facility. The produced material is sent to a delivery centre in 
another country.  After that the ordered material is sent to a 
local a warehouse in the country where the customer is 
situated.  The last step in the supply chain is from the local 
warehouse to the customer, see Figure 4. 

Figure 4. Example 2: Original flow creating costs 

Step 2: Measure SCC and customer service measures for 
version one 

Both costs and customer service measures, delivery 
precision and lead-time, were measured during the period of 
time the changes in the supply chain were implemented. 
Therefore both total SCC and performance towards the 
customers before and after the change can be measured. All 
measurements are measured in the same way as described in 
Example 1. 

Total SCC measured the month after changes in the 
supply chain were implemented : 

SCC  (MU) 

Manufacturing cost 8.2 

Administration cost 1.3 

Warehouse cost 0.3 

Distribution cost 0.9 

Capital cost 0.3 

Total SCC 11.0 

Delivery precision: 97%; Lead-time: 12 days 

Delivery precision and lead-time is measured based on 
figures from the ERP system. 

Step 3: Design and define suggested improvements from 
version one 

The supply chain manager of the supply chain decided 
to move the production from Europe to Latin America and 
Asia to decrease the production cost. By implementing the 
suggested improvement the supply chain manager believed 
that the total SCC should decrease and that the lead-time 
and delivery precision could remain unchanged. Due to the 
change from one production facility to two facilities on 
different continents two different delivery centres have to be 
used, see Figure 5. 
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Figure 5. Example 2: The new flow, supply chain 

 
Step 4: Measure SCC and performance towards the 
customers for version two of the supply chain 
 

Total SCC measured the month after changes in the 
supply chain were implemented : 

SCC   (MU) 

Manufacturing cost 7.9 

Administration cost 1.4 

Warehouse cost 0.4 

Distribution cost 1.1 

Capital cost 0.4 

Total SCC 11.2 
Delivery precision: 93%; Lead-time: 15 days 
 
Delivery precision and lead-time is measured based on 
figures from the ERP system. 
 
Step 5: Compare and evaluate the different versions 

Using this five step model revealed outcome of the 
change. The assumed cost saving turned out to be an 
increase in total cost. The production cost was decreased, 
but cost for administration, warehouse, distribution and 
capital increased. The total SCC did not decrease; it 
increased from 11 MU to 11.2 MU. The customer 
satisfaction was expected to stay on the same level as before 
the change, but the lead-time increased and the delivery 
precision decreased. A conclusion drawn from this example 
is that it is risky to take decisions based on assumptions. The 
idea about cost saving in this example was based on reduced 
production cost. The calculation of the Total SCC showed 
another result. Another conclusion is to consider the total 
SCC and not only parts of the cost to catch correct 
information of the situation. 

The calculation of costs in both examples presented 
here are as far as possible based on actual costs. None of the 
calculations are based only on standard cost. This is also 
important for the reliability of the measurement. 

Calculations based on rough standard cost measures may 
present a different picture of the situation (Pettersson and 
Segerstedt, 2013). 

 

4. CONCLUSIONS 
A rather simple analysis model based on SCC 

measurement and customer service measures is presented in 
this paper. The five step model is applied to two real 
examples at Ericsson. The first example shows how the 
framework can be used to identify cost savings in a change 
of the distribution flow; more direct deliveries to end 
customer. The second example shows how the framework 
can be used to evaluate a move of production to low-cost 
countries. But the cases do not present any general 
information about the consequences of moving production 
to low-cost countries or changes of the distribution link; the 
aim is to show the use of the framework.  

The supply chains differ between companies and also 
within the company. The two examples present ideas to 
analyse similar problems in other companies. The five step 
model can be used in most types of supply chains. It is 
important to identify and define the supply chain that will be 
analysed. To get the most reliable facts actual cost should be 
used as much as possible instead of standard cost. 

Cutting costs in one area of the supply chain can be 
unsuccessful if not the consequences for the total supply 
chain is considered. The company might think that the total 
SCC in the company is reduced when the distribution cost 
has decreased, but the effect can be the opposite. Measuring 
the total Supply Chain Cost might show a reduced 
distribution cost, but higher capital cost and production cost. 
This gives a negative impact on the company. Therefore it is 
very important to have a total view on the Supply Chain 
Cost when working with reducing cost in the supply chain.  

Some cost elements in SCC may be decided not to be 
included if the elements are seen as not relevant in the study. 
In some companies the responsibility for the supply chain 
can be divided by many different departments within the 
company. Therefore it could be sufficient to exclude parts of 
the supply chain and also some SCC elements. For example 
can Manufacturing cost be excluded in a study where the 
production part is out of scope for the project that should 
work with cost savings or evaluating different changes only 
considering the distribution from production to end 
customer. 

This supply chain analysis framework can also be used 
for comparing different alternatives. A company can for 
example identify two different alternatives to design their 
supply chain. To be able to decide which alternative is the 
best the company can use this suggested steps to measure 
and evaluate SCC for the two, or several, alternatives. It is 
important to combine the SCC measurement with factors 
that affect the customer satisfaction like for example lead-
time to customer and delivery precision. A company with 
low SCC, but having discontented customers is not in a 
desired position if they lose customers due to low 
performance. 
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Paper  V 





Offshoring and outsourcing: the effect on Supply Chain Cost

Abstract

Purpose
Organizations focus on reducing cost in their supply chain and outsourcing and offshoring has 
become popular ways of working for reducing costs. Therefore the purpose is through interviews 
with representatives from different companies identify forces for outsourcing and offshoring and 
also its advantages and disadvantages.
Design
Ten managers and representatives from different companies have been interviewed with open 
questions. The companies represent different branches, many companies are global, but all 
representatives come from Swedish headquarters. - The type of outsourcing or offshoring the 
companies have done, the reasons behind these decisions, the objective with the offshoring or 
outsourcing, if analysis of costs and efficiency have been performed before and possibly after the 
change; these are examples of questions that have been discussed.
Findings
The article describes pitfalls the managers in a company can fall into when handling decisions 
about outsourcing and offshoring. Important criteria for a successful outsourcing or offshoring is 
first a solid business case then e.g. a clear purpose, suitable activities and right persons as 
investigators and decision makers.
Originality
The article presents experiences of outsourcing and offshoring from 10 companies working in 
Sweden and outside.

Keywords: Supply Chain Management, Outsourcing, Offshoring, Performance measurements, 
Supply Chain Cost

1. Introduction

There is a high pressure on companies to increase profit and decrease cost. The companies have 
to cut cost in all areas. Kumar and Chang (2007) highlight that cutting cost in a company 
increases the net income. One way to decrease cost is to offshore or outsource activities. 
Offshoring is internal and external sourcing of tasks and services from a location outside the 
home country with support from global and domestic operations (Contractor et al., 2010). 
Outsourcing is when activities are supplied by an external firm. Two different kinds of 
outsourcing are distinguished in literature. An international outsourcing occurs when the 
activities are supplied by an external firm outside of country's boundaries. Domestic outsourcing 
is when activities are moved to an external firm within the country (Moosavirad et al., 2014).

Offshoring and outsourcing are two popular activities within the industry. There is a need to take 
the right decisions about what to offshore or outsource. This paper is concerned with offshoring 
and outsourcing and is based on a study where professionals from 10 different companies have 
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been interviewed. The aim with the study has been to identify criteria for successful offshoring 
and outsourcing and pitfalls the managers in a company can fall into when to manage decisions 
about offshoring and outsourcing. 

2. Literature review offshoring and outsourcing

Offshoring and outsourcing are becoming more and more popular within companies. Offshoring 
of manufacturing started in the 1960s or even earlier according to Dunning and Lundan (2008). 
The focus has been on the relocation from high-cost countries to low-cost countries. The 
offshoring of jobs in the service sector began in response to the early 1980s recessions. Farrell 
(2004) says that companies increased focus on their core mission and contracted out peripheral
activities to other companies. White collar offshoring increased steadily in the beginning of 2000.

During the past decade, offshoring has become more and more established. It is more common to 
offshore less advanced tasks and keeps more advanced tasks closer to the core activities of the 
company (Dunning and Lundan, 2008). The majority of jobs offshored have been call centres and 
low-wage technology jobs; less attractive jobs are offshored and more attractive jobs stay central
(Davis et al., 2006).

Offshoring is internal and external sourcing of tasks and services from a location outside the 
home country with support from global and domestic operations according to Contractor et al.
(2010). Mitra and Ranjan (2010) define Offshoring as the sourcing of inputs (goods and services) 
from foreign countries. There is a difference between Offshoring and Nearshoring. In Offshoring 
are the client and the supplier geographically far away from each other. India and China are
classified as offshoring for countries in Europe as they are geographically far away according to 
Harbhajan et al. (2006). In Nearshoring the supplier of the client is located in a neighbour 
country. A Swedish company can for example nearshore to Finland. Honeycutt et al (2012) 
suggest the following definitions:

1. Onshore-offshoring: A company employs an outside company located within the home
country.

2. Offshore-insourcing: The company locates a facility outside the company and hires and
manages residents of that country as direct employees providing services to clients in the
home country.

3. Offshore-outsourcing: Services being conducted by subcontractors in other countries. The
employees are outside the own company.

Companies outsource services overseas for a variety of reasons. Cost is often the overriding 
factor according to Honeycutt et al. (2012). Reducing cost has been the main reason for 
offshoring and outsourcing, but the importance of other factors has increased over time (Lewin 
and Peeters, 2006). Hutzschenreuter et al. (2011) state that the benefits with offshoring get 
reduced in fewer personnel intensive support functions. The competitive market requires both on-
going reductions in cost and improvements in level of service. In the early stages of white-collar 
offshoring, companies were willing to negotiation on the service level to cost advantages by 
reducing cost. The importance of high service level has gained in importance, which has affected 
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the perception of offshoring according to Hutzschenreuter et al. (2011).

Another reason for offshoring can be a shortage of qualified engineers in their home countries
(Lewin et al., 2009). The company’s decision to outsource can be based on to gain access to local 
market. Offshoring may not be an acceptable way of conducting business from the customer 
perspective (Honeycutt et al., 2012) . It is possible that activities are improperly offshored due to 
perceptions created by consultants and media that processes can be offshored without considering 
cultural issues according to Metters (2008b).

Outsourcing and offshoring does not always result in cost savings. The cost per worked hour is 
lower in low cost countries like for example India. It is important to consider both production 
cost and transaction cost to get a realistic view on cost savings according to Rottman & Lacity, 
(2010). According to them Offshoring gives higher transaction cost, but lower production cost. 
There are more factors like restructuring of work, cost for hiring, lay off staff and lower 
productivity to consider than just the cost per hour. Larsen et al. (2013) mean that that hidden 
costs occur in offshoring. There are implementation costs that are ignored or unexpected by 
decision makers. Managers often find that the initial objectives of strategic decisions are really
undermined by hidden costs of implementation according to Dibbern et al. (2008). Companies 
believes in cost savings due to offshoring, but the invisible cost are unclear and may give cost 
increases instead of cost savings, Honeycutt et al. (2012) . Bhalla et al. (2008) means that net 
benefits of offshoring does not need be as high as the wage differentials would indicate. There 
may be ‘‘hidden’’ costs such as, travel cost vendor search cost, transition costs, cost for layoffs, 
and on-going costs of managing the contract according to Barthelemy (2001).

Kumar et al. (2009) found in their research that companies with a strategic, rather than an 
opportunistic approach to offshoring decisions are likely to reach better cost savings. They are
also more accurate in their savings expectations. They also found that error in cost estimations are 
significantly higher in offshore outsourcing than in internal offshore. In internal offshoring, 
hidden costs increase with increased task-level complexity in the case of offshore outsourcing. 

Companies continue to increase the offshoring activities without properly considering the 
associated risks Kumar et al. (2009). According to Aron & Singh (2005) half of the organizations 
that have shifted processes offshore have failed to reach the expected cost benefits. Rajkumar & 
Mani (2001) showed that more than 50% of outsourcing partnerships fail due to relationship 
issues and not because of bad contracts or financial issues. Carter (2006) highlights the problem 
with poor quality of work performed by teams situated offshore 

One of the findings from a study with 45 participating companies was that it is important to keep 
up to date with current labour costs, Kumar et al. (2009). Another finding was that is difficult to 
evaluate if the offshoring still is a good deal a couple of years into it. The study included 45
business professionals from many industries. Professionals participating in the study were heads 
of companies, senior management and back-room employees. The companies participating in the 
study were coming from many industries such as telecommunications, property management, 
retail, spare parts distribution, health care and engineering services. 

Honeycutt et al. (2012) state that using services from overseas providers can be challenging 
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because of perceived cultural differences and communication difficulties. It is very important to 
identify and address customer concerns, otherwise companies may not benefit from a services 
offshoring strategy according to them. Customers rate domestic service providers as being better 
problem solvers and easier to communicate with than offshore service providers, Bharadwaj & 
Roggeveen (2008). Scherrer-Rathje et al. (2014) suggests that it is important to consider supplier 
capabilities and supplier relationships for achieving manufacturing flexibilities through
outsourcing.

Chesbrough and Teece (2002) illuminate another problem that offshore outsourcing can damage 
the ability of companies to innovate. There are also risks with the geographic separation from the 
vendor, and from not transforming their organization appropriately (Aron et al., 2005). Citizens 
express great concerns over impact of job losses on the domestic economy due to services 
offshoring according to Metters (2008).

Carmel and Agarwal (2002) propose a four-stage Maturity model for offshore outsourcing:
First stage:  Companies that outsource only domestically.
Second stage: Companies that outsource a project or two to cut costs without coordination within 
the company.
Third stage: Companies that have the capability to manage their offshore relationships and
therefore have a more positive attitude to outsource their non-core activities, such as maintenance 
and testing.
Fourth stage: Companies that form a strategic alliance with an offshore vendor to set-up a 
dedicated offshore delivery centre or set-up a wholly owned offshore captive centre.

Hall and Liedtka (2005) state that worse performing companies are offshoring more and that 
offshoring is a game for losers. Ajay et al. (2008) found in their study that it is important to 
investigate the benefits by studying when companies should offshore and what the factors behind 
successful offshoring are. They also found that performance measures should be on more detailed 
level to be able to investigate the benefits of offshoring.  The measurements should be more 
applied to division level rather than the whole company level. Offshoring can also detract the 
management in a company from running its other activities accord (Ajay et al, 2008). Offshoring 
more in a company may lead to that the company does not gain any competitive advantage over 
their competitors as their own level of control over the output remains low. This s especially true 
lower down in the company, i.e. at the lower two-three levels of the company.

According to Lewin (2005) the fist companies starting with offshoring appear to have done it 
with trial and error principle. Lewin and Massini (2003) state that the first empirical studies 
regarding offshoring indicated that only a few firms are involved in the early stages of shaping
and developing such a strategy. The most companies adopt it once there is a certain level of 
standardization. There is a need for adequate assessment methods to support sensitivity analyses 
to understand the possible long-term consequences of outsourcing decisions (Broedner et al., 
2009). The productivity and profitability are not significantly improved in short-term (four 
quarters) for companies offshoring (Jiang et al, 2006).

Hutzschenreuter et al. (2011) believe that managers are forced to steadily monitor offshoring
activities and to re-decide if needed. Cha et al. (2008) state that even then managers need to 
carefully consider the pros and cons of offshoring, because backshoring normally is costly.
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Little (2007) describes two challenges companies are likely to see when they offshore. The first 
one depends on that the activity is in another country in another time zone. This leads to longer 
response time when it is time for changes. The second challenge is difficulties with
communication. This inhibits new ideas coming up in dialogues. Low labour cost seems to 
outweigh the potential disadvantages of the cultural, legal, or language-related barriers that come
with it, Größler et al. (2013).

Herath and Kishore (2009) describe the following risks with offshoring:
Higher total cost than expected.
Hidden cost
Loyalty from the internal people when their jobs will disappearing abroad
Language barriers can easily occur with misunderstandings as a result.

Higher total cost than expected is cost that wasn’t covered in the cost analysis that was done 
before the decision to offshore. The offshore company fails to deliver the desired result due to 
lack of competence for the new workforce which means that you need to educate them. This can 
result in extra costs for a mentor and high overhead cost. Prikladnicki et. al. (2007) found in their 
empirical study regarding offshoring risk for misunderstanding coming from language barriers
that can higher the cost.

According to Cullen et al. (2006) it is a common situation that a company tries to copy another 
companies set up of outsourcing. They also state that many companies outsource because their 
competitors do that or just because it is a trend.

3. Study offshoring and outsourcing

The study was initiated to identify the challenges companies are having when offshoring or 
outsourcing activities and what to do to succeed with an offshoring or outsourcing. Professionals 
from 10 different companies were interviewed, with focus on offshoring and outsourcing. 
Interviews were conducted by phone or in person with people who were familiar with the 
offshoring or outsourcing process in their companies or in the company they were supporting.
One person in each company was interviewed. The interviewed people were selected by a first 
contact with a management-level person working with offshoring or outsourcing in the company.

The criteria for selection of these companies where that they should represent companies that 
have experience from offshoring or outsourcing.

The interviewed companies are:

1 Flextronics
2 AstraZeneca
3 Siemens
4 Atlascopco
5 ABB
6 Exsupero
7 Alcatel-Lucent
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8 Oracle
9 Baxter
10 Ericsson

Flextronics is an American company. The company offers manufacturing, design, distribution 
and aftermarket service. Flextronics is the second largest global EMS (Electronics Manufacturing 
Services) company by revenue. They have manufacturing operations in over 30 countries and 200 
000 employees.

AstraZeneca is a British-Swedish multinational pharmaceutical and biologics company It is the 
world's seventh-largest pharmaceutical company by 2012 prescription drug sales and has 
operations in over 100 countries. AstraZeneca has a portfolio of products for major disease. It has 
50 000 employees.

Siemens is a German company. It is the largest engineering company in Europe. The divisions of 
the company are Industry, Energy, Healthcare, and Infrastructure & Cities. Siemens employ 
approximately 349 000 people in 190 countries.

Atlascopco is a Swedish industrial company that was founded in 1873. It manufactures industrial 
tools and equipment within Compressor Technique, Mining and Rock Excavation Technique, 
Construction Technique and Industrial Technique. The company manufactures products at about 
100 production sites in more than 20 countries and employs more than 40 000 people.

ABB is a multinational corporation with headquarter in Zurich Switzerland. It is one of the 
largest engineering companies operating mainly in robotics and the power and automation
technology areas. ABB has operations in around 100 countries and approximately 150 000 
employees.

Exsupero is a management consulting company in Sweden. The company is working in the three 
areas Interim management, Management consulting and Project management. They have senior 
project managers helping other companies within the areas accounting, IT, energy, retail, 
Telecom and operations

Alcatel-Lucent is a French global telecommunications equipment company. With headquarter in 
Boulogne-Billancourt France. Alcatel-Lucent has operations in more than 130 countries and has 
approximately 62 000 employees The company focuses on fixed, mobile, and converged
networking hardware, IP technologies, software, and services. 

Oracle is an American computer technology corporation with headquarter in California United 
States. The company is developing and marketing computer hardware systems and enterprise 
software. Oracle has approximately 122 00 employees and was 2011 the second-largest 
software maker by revenue.

Baxter is an American health care company with headquarters in Illinois. The company has two 
businesses: BioScience and Medical Products. Baxter has approximately 61 500 employees and 
has manufacturing facilities located throughout the world.
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Ericsson is a Swedish telecom company. The company provides communications technology and 
services. The company employs more than 110,000 people and work with customers in more 
than 180 countries. Ericsson is marketing mobile networks, core networks, microwave transport, 
Internet Protocol (IP) networks and fixed-access solutions for copper and fibre.
One person from each company was interviewed; their names and positions are listed in 
references. The interviews started in January 2014 and were performed between January 2014 to
October 2014.

The interviews were based on 9 questions. 
1. Describe the type of offshoring or outsourcing your company has done?

2. What was the driving factor behind the decision to outsource or offshore?

3. What was the objective with the offshoring or outsourcing?

4. Was a Business case presented before and after the change?

5. Did you perform any measurements of cost and efficiency?

6. What were the biggest challenges for outsourcing or offshoring?

7. Who in the company took the decision 

8. For how many years is the Business case valid?

9. Are your company continuously measuring the result of the outsourcing or offshoring?

The interviews have been based on open questions. The starting question has been to describe an 
offshoring or outsourcing activity the company has done.

Result of the study 
 
The focus in the study has been to identify the driving forces for offshoring and outsourcing and 
the challenges related to this. Ten managers from different companies have been interviewed. 
Questions that have been discussed are the type of offshoring or outsourcing the companies have 
done, the driving forces behind the decision to outsource or offshore, the objective with the 
offshoring or outsourcing, if a Business case has been presented before and after the change, if 
any measurements of cost and efficiency have been performed. Other questions taken into 
consideration have been what have been the biggest challenges for outsourcing or offshoring, 
who in the company has taken the decision, for how many years has the Business case been valid 
and if the company continuously has been measuring the result of the outsourcing or offshoring. 
The result of this study is described in nine headings.

4.1 About type of Offshoring and Outsourcing

The type of activities the companies were offshoring or outsourcing differ a lot. There are two 
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main areas where companies offshore and outsource. The areas are production and administration 
related work. What activity is very much depending on the reason for offshoring or outsourcing. 
The most common reason is to reduce cost. When the aim is to reduce cost in the administration 
area, the focus is on offshoring or outsourcing activities that can be performed in a low cost 
country by a pool of people with general knowledge. Characteristics for suitable offshoring or 
outsourcing for administrative tasks are: 

Mature and stable process
Clear deliverables
Tasks initiated and requested by the in-house organization or other business owner
Standalone activities / One-way Consecutive flows
Possibility to give mandate to make own decisions within defined area
Requires limited support from and interaction with the in-house organization
Activities allowed to be performed outside the home country from a legal perspective.

It is important to have a strategy to determine what should be offshored or outsourced. In some 
cases, the strategy is missing or incomplete and people on different levels in the company may 
take their own decisions what areas should be offshored or outsourced. There is a risk that areas 
not suitable for offshoring or outsourcing will be offshored or outsourced. One example is that 
areas are moved to another country or company and results in increased cost. Another example is 
where the company by offshoring or outsourcing areas will have an increased risk exposure 
regarding legal and fiscal aspects. There are also people who, for reasons of convenience, chose 
areas that they just do not think is fun to do. Type of areas offshored or outsourced for this reason 
are normally monotonous and repetitive.

Some areas that are common to offshore or outsource are IS/IT support, facility management, 
procurement and production. It has also become popular to set up Global Shared Service Centres
in low cost countries. In those centres, activities from different countries and locations are 
concentrated for a company.

4.2 About the driving factor behind the decision to Outsource or Offshore 

The driving factor for Offshoring or Outsourcing can be divided into three main areas: 
requirements to reduce cost, make use of allocated resources at offshoring or outsourcing
facilities and to create presence in a country.

The most common driving factor for offshoring and outsourcing is the requirement to reduce cost. 
Reducing cost can be required due to poor financial status for the company. The shareholders 
demand higher returns of capital. A common way to reduce cost in many companies is to reduce 
headcount.

Make use of allocated resources at offshoring or outsourcing facilities is also a driving force for 
offshoring or outsourcing. Companies set up offshoring facilities in low cost countries to reduce 
headcount in the in-house organization. People are hired and need to get assignments to optimize 
the resource allocation. Otherwise the company misses the gain from the resource efficiency.  
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The same thing applies to offshoring. A company that is purchasing capacity to produce products 
or handling administration tasks needs to use the capacity they have purchased. There is a risk 
with this driving force. Companies may offshore or outsource activities to utilize resources and 
end up in a total higher cost, even if the initial purpose was to reduce cost. 
The third driving factor is to establish presence in a country. Establishment in a country can be a 
requirement for being allowed to do business in the country. A company may need to set up a 
production facility in a country to be able to get an approval from the authorities to do business in 
the country. Having employees close to the customer can also make it easier to do business with 
the customer. There may also be tactical reasons for establishing a company in another country, 
for competitive purposes.

Besides the three main driving factors for Offshoring or Outsourcing there is one there is one to 
develop solutions for the local market. Two examples: In India, they have developed a receipt
printer who basically can use any type of paper at any time, not like in the West, especially the 
paper on rolls. Another example is the payment system of cell phones in Africa, which later also
came to the West. The western world might not have seen the need or the solution when the
problem was not faced. 
 

4.3 About the objective with Offshoring or Outsourcing 

The objective with offshoring or outsourcing can be divided into four areas 
Cost reduction  
Service aspects  
Competence aspects  
Mandatory decision  

The main reason for offshoring or outsourcing is cost reduction. A company is moving activities 
to be performed in a country with lower wages than in the country were the in-house organisation 
is located. Cost reduction can also be achieved by moving a production facility closer to the 
market to be able to reduce transportation cost to the customer for the end product. A company 
that needs to increase total capacity can also choose to offshore or outsource instead of extend 
their own production if the investment in new production capacity is more expensive compared to 
the offshoring or outsourcing alternative. 

Another reason for offshoring or outsourcing is the service aspect. A company can improve the 
service level by moving a part of the production closer to the market. The production facilities are 
in this case located based on the being close to the market. The company can thus provide better 
service to their customer by having a shorter lead-time from the production facility to the 
customer. Improved service level can also be achieved by offshoring or outsourcing activities 
closer to the customer. However, there is no guarantee that offshoring or outsourcing activities 
closer to the customer presents better service. In some situations the service may be better; for 
example if the customer requires frequent face to face meetings. 

The third reason is competence aspects, which also are one objective with offshoring or 
outsourcing. A company can get access to a specific competence by offshoring or outsourcing; to
get access to a specific competence that another company has. Utilizing a central competence can 
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also be a reason for offshoring or outsourcing. A company can decide to move activities from 
different locations into a central facility where the focus is to have people with high competence. 
 
A fourth reason for offshoring or outsourcing is a mandatory decision from the top level in a 
company. The highest management can have set a direction that suitable activities shall be 
offshored or outsourced to get cost savings. Further down in the organization this can be 
interpreted as if it is required to reach a certain level of offshoring or outsourcing. For a manager 
on a lower level in the company the focus can be just to find activities to offshore or outsource to 
be able to reach a goal that he/she believes is required and by that show own talent. There is a risk 
in those cases that activities are offshored or outsourced that lead to higher costs and a lower 
service grade.
 

4.4 About business case

A business case is in most cases done before a decision about offshoring or outsourcing, but 
decisions are also done without a business case or without deeper analysis. The quality of the 
business case many times is poor. It should give a picture of the total cost, but often it only covers
reductions in direct costs and hourly rates. The business case focus is on cost savings by reducing 
direct labour costs and hourly rates instead of considering the total cost including indirect costs.
When the business case is concentrated on direct costs it may show cost savings; but if the total 
cost had been considered the business case might have showed increased costs, like figure 1.

Figure 1: Direct and indirect costs in a Cost per hour versus Total cost
 
4.5 About measurements

Measuring the effects of offshoring and outsourcing can be complicated. In some cases no measurements 
are performed after the initial business case. Many companies consider it enough to do the evaluation only
once prior to the decision. However, in some cases the companies are measuring on a regular basis in 
relation to the service level agreement they have set up with the company supplying the offshoring or 
outsourcing services. 
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Cost measurements are often related to follow-up on the development of the hourly rate in the country 
where activities are outsourced or offshored. The total cost, or Supply Chain Cost like in Pettersson and 
Segerstedt (2013) are normally not followed when companies perform measurements to evaluate 
offshoring and outsourcing activities.

When doing cost measurements there is a risk for hidden cost. Hidden cost can be extra work that has to 
be done in other parts of the organization to support the offshored or outsourced actives. It can also be cost 
for corrections later on in the process due to quality issues. 
 
The most common efficiency measurements in a supply chain (in Sweden) are delivery precision, lead-
time and customer satisfaction (Petterson and Segerstedt, 2011). However, mostly only lead-time is the 
measurement performed frequently when evaluating offshoring and outsourcing; delivery precision and 
customer satisfaction are rarely measured.

 
4.6 About biggest challenges

With offshoring and outsourcing challenges are arising that have to be considered. The main 
challenges are:

Competence
Culture
Communication /Language
Lack of control over priorities
Risk for theft of technology
Complexity

Some companies think that you have the same competence where ever in the world you are if you 
have the same job role. It is important to have the right competence level. This applies for both 
too low competence and too high competence. It is common to employ young students coming 
directly from the university. Many of these people stay just a short time and move on to more 
challenging work. It is common with a high staff turnover. Employing people with too low 
competence results in the need for more people to do the same job and more support outside the 
offshore site. The cost becomes higher when the correction and quality checks need to be done 
later in the flow. The title does not always mean that the person has the knowledge. In some cases 
a person has taken a course to get a title and not the knowledge required. It is very important to 
find the right competence level. Competence in the delivering organization to work in projects is 
often missing. This is required when they should work with offshored and outsourced activities.

Cultural differences are also a big challenge. In some cultures the employees do not question and 
are doing exactly what they are told to do by their superiors. They are fully aware of the fact that 
they are doing the wrong things, but do not question. Everything should be described in the 
process to avoid mistakes and misunderstandings. Some companies have experienced that 
employee in for example India do not take the results seriously, but focus on doing their little part
in the operation. One experience is that employees in an outsourced company have similar 
behaviour as a telemarketer, just focusing on doing her or his part without listening to the 
customer. Another cultural difference in what is perceived as normal standards between the 
company and their suppliers. A large global company has their own global standards wherever 
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they operate, which are sometimes higher than industry standards locally and it comes to 
choosing partners who understand and want to work according to it.

Communication problems often occur. Linguistic confusion leads to misunderstandings that can 
result in higher cost. A Swedish company with offshoring business in India has experienced 
serious problems with communication due to different languages. The employees use Google to 
translate on both sides to understand each other. Misunderstandings result in higher cost. Another 
Swedish company had a Global Service Centre in India where it became problems when the 
employees couldn't speak Swedish. This lead to an increased burden on the staff in Sweden who 
will consequently need to assist in the process after offshoring or outsourcing. The company 
decided to move the service centre to a country where they could find employees who could 
speak Swedish. The hourly rate was more expensive in this country, but the total cost still got 
lower due to more efficient co-operation with the in-house organization. Communication 
problems also occur when several people use the same log in id (common mailboxes) and you 
don't know who you are communicating with.

Lack of control over priorities is another challenge with offshoring or outsourcing. Situations 
were priorities are needed are more complicated to handle when some activities are done in an 
offshored or outsourced area instead of in the in-house organisation. The distance makes it more 
difficult to keep control and having close co-operation.

Risk for theft of technology is mainly connected to outsourcing of production and product 
development. When having production in the premises of another company you have to give
them access to product descriptions, drawings and test documentation. This gives the company 
that provides the outsourced activities good insight into the performance of the product and 
production process. It is difficult to withhold information in this situation.

Complexity is also a challenge for offshoring and outsourcing. In some cases companies are 
moving complex activities to other countries because the activities are too expensive. The 
problem is that the processes have not been secured, which means that the problems are offshored 
and outsourced. In those cases the assignments are often unclear, which can result in that the cost 
reduction the company has calculated with is lacking. 

The activities, roles and processes are often divided into smaller parts to fit the offshoring or 
outsourcing strategy. This leads to that it will be many people involved to perform a mission. 
When a role is broken down into small pieces it leads to many handovers and that no one has the 
overall perspective and takes the total responsibility. A risk when the activities, roles and 
processes are divided into smaller parts is that the company ends up in that more people are 
required to do the same job. 

It can be difficult for suppliers to understand what they are quoting on when a company move out 
internal production, due to that much knowledge of the processes are not written down but are in 
the head of the staff who have worked on the production. This can lead to that quoted price do not 
match the actual production cost of the supplier. This in turn leads to that the price increases and 
a risk of a bad and cold relationship with the supplier. It may be technically difficult to move 
certain manufacturing processes when they are complex and the knowledge is connected to the 
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people working with the process. When offshoring or outsourcing it is important to have an
accurate documentation. Communication and technology education are also important factors.

4.7 About decision

Who in a company is taking the decision about offshoring or outsourcing? The first decision is in 
most cases taken by highest management (Head Quarter, CFO, Board of Directors, global 
management) in a company. In a big global company the decision about offshoring or 
outsourcing is often a strategic decision with the main aim to reduce cost. After the decision it is 
up to managers further down in the organization to execute to the best of ability. The decision 
level also depends on the extent of the activities to be moved. Moving production of one product 
from the own company to another company situated in the nearby surroundings can be taken by
the local management. Moving product lines from Sweden to another country is a decision taken 
by the global leadership team.

There is a risk for wrong decisions when decisions are taken too far down in the organization 
based on ungrounded facts. One of the companies in this study is developing a strategy for 
outsourcing and offshoring and a basis to make decisions on reasonable and justified grounds. 
This company also has dedicated persons in the Leadership team dedicated solely to these issues.

4.8 About validity for Business case

What is the time limit for having a good Business case for offshoring or outsourcing? Many 
companies take the decision based on a cost saving here and now. The Business case is valid for 
the current hourly rate. Considerations about what will happen the next coming years are often 
missing. The idea with the offshoring or outsourcing is long term due to high cost for moving 
production or administration activities. Changing back and forth is not a wanted situation. 
Therefore a company goes into the project with the aim that it should apply be valid in a long 
term perspective. The set up should remain for many years ahead. The cost saving related to 
offshoring or outsourcing will not always work out as planned due to cyclical changes, price 
changes, etc.

There have been situations were a company finds that the expected cost saving turns out to be an 
increased cost instead, already during the 2nd or 3rd year. The reasons for this has been that the 
hourly rate has increased in the country were activities have been offshored or outsourced to. It 
has also been shown that various support functions have been needed that have added cost.
Examples of functions that support offshored and outsourced activities are controllers, 
performance managers, managers, support technicians and quality managers. 

4.9 About continued follow-up of the result of the offshoring or outsourcing

Some type of follow up is always done, but with varied quality, in some cases the follow-up of 
the result is very poor. The most common is to set up Key Performance Indicators and measure 
towards them. Some companies are setting up a Service Level Agreement with the company to 
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whom the activities are offshored or outsourced; in those cases performance is measured in 
relation to the Service Level Agreement.

You can see two common approaches to the measurements one approach is to focus in relation to 
findings based on the measurements. Changes and adjustments will be done based on the findings 
from the measurements. Another approach, based on findings, could result in an unwillingness to 
change. Changes or proposed new directions can be sensitive to those who have taken the initial 
decision of offshoring or outsourcing. The decision makers don’t always want to admit that they 
have taken a wrong decision. 

5. Conclusions

Based on interviews with companies that have experiences from offshoring and outsourcing, it 
can be concluded that the applied strategies can turn out to be successful as well as big mistakes. 
It is very much depending on why and what the company is offshoring or outsourcing. The 
interviewed persons in this study have different experiences from offshoring and outsourcing. 
Some have a very positive experience and others have seen negative aspects. The interviews in 
this study have shown that successful offshoring and outsourcing are the ones that are meeting the 
following criteria:

A solid business case where the total cost is considered has been done
Cases that have a clear purpose
Activities suitable for offshoring and outsourcing
Decision taken by the right person
Decision taken with an open mind – open for changes

A solid business case is a prerequisite for a good result regarding offshoring and outsourcing. The 
business case should consider the total cost. It is common that a company just looks at the hourly 
rate and takes a decision about offshoring or outsourcing. Then there is a risk that the decision 
results in a higher cost than expected. The business case shall also consider a long term 
perspective. 

To obtain a successful offshoring or outsourcing it is important to have a clear purpose. A clear 
purpose can be to reduce the distribution cost by having production closer to the market. Another 
clear purpose can be to have an operation in a country to get access to the market. This applies 
when the country’s government, or laws, requires that the selling company has operations in the 
country to be allowed to do business there.

The activities that are to be offshored and outsourced should be suitable to for having outside the 
in-house organization. Activities that require close contact and a lot of interaction with the in-
house organization should not be offshored and outsourced. Outsourcing production where 
industrial secrets can be revealed is not recommended. When outsourcing production, technical 
specifications and drawings are required. This information can disclose too much about the 
products and can damage the company if it falls into the wrong hands.

The person that takes a decision about offshoring or outsourcing should have the right 
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competence within the offshoring and outsourcing discipline and clear guiding principles from 
the company. When people down in the organization takes decisions without clear guiding 
principles there is a risk that wrong decisions are taken. The person that has a mandate to take 
decisions about offshoring and outsourcing must see the total picture and understand the 
consequences with the decision.

The offshoring or outsourcing decision should be taken with an open mind meaning and that the 
decision can be changed without damage to the alter ego. In many cases the person behind the 
decision about offshoring and outsourcing continue to stand behind the decision even if he or she 
has understood that the decision was wrong. It is then difficult to change back to the original 
strategy

Based on the problems the interviewed people have experienced, several pitfalls have been 
identified when handling decisions about offshoring and outsourcing. These can be divided into 
four categories:

1. The Cost syndrome: focus on cost per hour, but forget the total cost
2. The Trend syndrome: Do outsourcing and offshoring because other companies do it
3. The Time syndrome: Reduce cost right now, but what happens in 2 to 5 years
4. The Service syndrome: The effects of poor service are difficult to put a price label on.

They are not shown in measurements.

There is a risk to end up in the cost syndrome. The main objective with offshoring or outsourcing 
is reducing cost, but when doing the Business case only a part of the total cost is considered. The 
cost saving is based on lower hourly rate in the country where the activities are offshored or 
outsourced to. The total picture is not considered and you might end up in a higher cost even if 
you have a Business case showing that you are reducing cost.

The second syndrome is the trend syndrome. Offshoring and outsourcing have been very popular 
during many years. It has become a trend that many companies follow just because other 
companies have done it. Offshoring and outsourcing is not good for all activities and all 
companies. Each potential offshoring or outsourcing case has to be carefully investigated before 
taking the decision

Time syndrome occurs when the validity in time just covers the current situation. Changing 
conditions must be sorted out before the decision about offshoring or outsourcing is taken. The 
hourly rate is changing a lot in the near future in many low cost countries. This can lead to that 
the business case for offshoring or outsourcing is negative already one year later. Doing an 
offshoring or outsourcing activity is an investment that shall result in a profit for several years to 
be worth doing. Moving back activities again can both be very costly and complicated to do 
because the competence can be difficult to build up again.

Service syndrome is when the aim is to reduce cost and keep the service grade, but the service 
grade decreases in such extent that the calculated cost reduction disappears. The effects of poor 
service are difficult to get a cost evaluation on. They are not clearly shown in measurements. 
Poor service can result in both lower sales for the company and that additional manpower has to 
be included in the process to cover up.
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