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Summary 

 

Supply chains evolve in accordance with changes in the market and their ambitions. The 

evolution of supply chain is correlated to different elements of progress in the business context 

referred to as performance measurement, innovation and clockspeed. These correlations are 

the starting point of moving the chain towards the higher goals and therefore are of most 

importance.  In order to assure that the chain is moving on the right path in its evolutionary 

journey, the journey must start based on the most accurate data available.  

 

 In chapter 1 an overview of evolution strategy is discussed and two definitions of supply 

chain evolution are provided. The second chapter begins with performance measures and its 

relevance to supply chain evolution. There is also a discussion of weighted approach to SCOR 

model and an introduction of some new measures for further research. Chapter 3 is discussing 

outsourcing strategies in different business structures based on product modularity. The 

concept of „modularity balance‟ and evolution advantages with regards to modularity are 

introduced. The evolution stages from inter-organizational level to network level are 

discussed. Also two solutions for dealing with uncertainty during evolutionary process are 

suggested. The double helix is introduced and discussed. In chapter 4, evolution aspects of 

different innovation methods within the supply chain is discussed. Primary and secondary 

innovations are introduced and the correlation between clockspeed and innovation is 

discussed. 

 

Keywords: Supply chain evolution, Performance measures, Outsourcing, Clockspeed, 

Innovation 
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Chapter 1 - Introduction 

 

1-1. Background 
 

 One motive of evolution is to consider supply chain and logistics within the same context of 

the firm not as two external functions (Cavinato, 1998). Therefore supply chain management 

like other functions in the firm such as marketing, finance and production becomes part of the 

enterprise activities, while cooperating and interacting with those functions at the same time.  

 As also described by Ballou (2007), the logistics activity fragmentation was broadly used 

during the early ages of business logistics creation before 1950‟s. (Figure 1-1) 

Figure 1-1 Logistics activity fragmentation in early firms -  Source:  Ballou (2007) 

 

 As departments in this model are individually active there is conflict of objectives among 

departments which is shown by arrows. Logistics is not considered an important area in the 
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model. In the old model during the evolution process, the firm develops its functions based on 

this model. However some functions may not uniformly evolve as others.  

 

 A more up-to-date observation of evolution in firms is as follows: 

 

 “The supply chains have matured from focusing on concepts like supplier relationship 

management, supply chain compression, collaborative design, and planning to giving life to 

these ideas by the explosion of e-commerce methods such as e-design, e-mediaries, web-based 

planning and e-fulfillment.” (Anderson and Lee 2001) 

 

 Based on the views of the author of this thesis work evolution of supply chain can be defined 

as constant or periodic care for supply chain performance leading to application of any set of 

new or upgraded products, processes or systems to improve SC performance (efficiency and 

effectiveness). More precisely in terms of business applicability supply chain evolution is 

addressing issues, obstacles, more proactively and productively, ex: evolution from local to 

global application, less integrated to more integrated, less competitive to more competitive, 

etc. 

 

 This paper intends to explain supply chain evolution concept and how to cope with its 

challenges and obstacles. The paper explains the relationship between supply chain 

performance and evolutionary process, how evolution occurs, how to evolve the chain and 

how evolution can help supply chains.  

1-2. Theoretical frame of reference 
 

  In this paper, supply chain evolution has been looked into based on two theoretical views to 

its characteristics. The reason for choosing these theories which are described below, is the 

reputation of both theorists (Herber Spencer, English philosopher also known as the father of 

„Social Darwinism‟ and Charles H. Fine, engineering system division (ESD) professor in 

Massachusetts Institute of Technology) and the proven techniques they applied to support their 

claim.  

 

 The first theory is an analogy to organic evolution principle that „fittest will survive‟. This 

evolutionary theory was first applied by Herber Spencer (1820-1903) an English philosopher 

and prominent liberal political theorist (Shemesh 2006). Applying this theory for analyzing 

supply chain evolution depicts that inherited qualities are no guarantee for survival of the 

chain and the most certain way to overcome the ever changing market challenges is the ability 

to adapt (fit) the business to fierce conditions and make the best use of smooth conditions. 

 

 The second theory applied for this research is the theory of the genetics of business which 

investigates the scale study of evolution in biology and applies the same method for supply 

chain evolution (Fine 1998). Similar to biology that some species have a faster evolution 

speed compared to the others, there are businesses that grow and evolve in higher rates than 

others. As biologists learn from the quickest evolving creatures (fruit flies are one of the 

fastest ones) to study the evolution of more complex creatures such as humans, this theory 
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claims that by investigating the higher-rate evolving businesses (fast clockspeed) the 

evolutionary pattern of lower-rate businesses can be predicted. 

1-3. Research methods and data sampling methods 
 

 In terms of research method this paper is an exploratory research and in terms of research 

type it‟s a secondary research. The research work relies on both reviewing available literature 

in the area of research and informal interviews with AP Møller Maersk employees and 

managers. The main approach is qualitative and without data sampling. The main purpose is 

description and exploration in order to provide insight into supply chain evolution for general 

readers and help them to have an overview of major issues and discussions. Also another 

purpose is to illustrate the potential areas for future research. In order to achieve these goals, 

three main areas of research have been chosen: supply chain performance, outsourcing and 

supply chain structure, outsourcing and supply chain innovation. Each of these areas is 

explained in relation to and interacting with evolution of supply chain. A short chapter has 

also been added with regards to logistics providers, based on informal interviews and personal 

observations of the author while working in AP Møller Maersk in Copenhagen. 

1-4. Evaluation of methods and data 
 

 Validity:  This paper has validity as what has been promised in summary, has been provided 

in analysis chapters and concluded in conclusion chapter. As promised in summary, supply 

chain evolution has been discussed with regards to performance, supply chain structure and 

innovations and the main parameters while studying with supply chain evolution has been 

introduced and further research possibilities has been provided. Furthermore the evolution of 

logistics providers has been looked into briefly. Overall, all these topics have been concluded 

in the last chapter and therefore the paper did what it promised to do. 

 

 Reliability: This paper is reliable as the research is based on credited results and works of 

previous researchers and all the information worked on from any literature has been 

referenced correctly. For further details please refer to References. 

 

 Generalization: Any concepts applied or any new concept introduced in this research can be 

generalized to almost all businesses. In case for logistics providing business, the rough 

competition within the market and the lower profit margin that logistics providers encounter 

demand extra considerations such as strong management or customer prioritization. For 

further discussion please refer to chapter 5. 

1-5. Empirical work 
 

 Due to the exploratory type of research method applied in this paper, empirical work has less 

significantly been used. The empirical work in this paper is an observation of policies and 

approaches of the company (Maersk) with regards to innovation process and employees 

involvement in that process. The results showed that Maersk has such policies and is applying 

them. One of the main policies applied by Maersk is specifying a homepage for innovation 
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purposes in their portal and encouraging employees into participating in the award-winning 

programs for their ideas and innovations.  
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Chapter 2 - Supply Chain Performance 
and planning evolution 

 

2-1. Abstract 
 

 Performance measurement is one of key managerial tasks to integrate other functions like 

strategic planning, organizing, motivation of employees and controlling (Morgan 2004). 

Knowing the current issues in terms of supply chain performance, managers can see the pros 

and cons of this method with regards to evolution. The research results from previous works 

presented in this chapter reveals that the performance-oriented evolution method could only 

lead to evolution in process areas of SCOR model with the biggest concentration on financial 

aspects and planning. After discussing the available measures, some potential measures are 

introduced in this chapter for further research. While performance and supply chain evolution 

are closely related, it is important to link evolution actions to performance metrics. 

Performance assessment will be looked into in this chapter and the evolution concept will be 

discussed in next chapters.  

 

 Supply chain management is an assistant tool for managing the flows of information, 

monetary, goods and services among different parties and members of the supply chain. Like 

any other tools, it is vital to check the practicality and performance of supply chain as a critical 

tool for business functionality in order to make this tool as well-functioning as possible for not 

only short-term management issues like annual performance evaluations, also long-term issues 

such as supply chain evolution which is the topic of this thesis work. 

2-2. Performance Measurement 
 

 To assess supply chain performance, many studies have been performed which generally 

address two main issues: how to measure supply chain performance and what are the available 

measures. The first approach is out of scope of this discussion. The second approach is the 

center of discussion in this segment. 

 

  As supply chain evolution is move towards optimization of supply chain not only by fixing 

problems or errors in terms of functionality, structure, connectivity, etc which all will lead to 

better performance and therefore competitiveness but also by promoting the current 

achievements of the firm towards its goals and missions. Mainly, evolutionary process of 

supply chain is aiming to create strategic advantage. (Adapted from Fine, 1998) 

 

 Measuring supply chain performance can help managers to address the problems and issues 

and decide for the next step. By evaluating the performance of the supply chain, managers can 

decide whether they would have to evolve the supply chain and in which direction. The 

success of this performance-oriented evolution is to great extents related to the 

comprehensiveness of the available measures. The evolution will mostly occur in areas that 
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have the biggest amount of available measures and areas with fewer quantities of measures 

will evolve with a slower speed. In coming discussions, this is investigated by looking into 

available measures and their distribution areas.  

 

 Performance assessment examines the supply chain‟s performance based on a group of 

performance metrics. Some of the metrics are in general level like revenue/cost growth or 

decline per year, product quality, equipment efficiency, etc. However there are also some 

other specific metrics. Eric Schoeniger (2000) introduced these more specific metrics as: 

 

 Demand forecast accuracy 

 Perfect order index 

 Cash–to –cash  cycle time 

 Supply chain management costs  

 

 In order to make a good performance measurement, the first step is to find related 

performance measures. The performance measures could be categorized based on company 

goals, therefore each measure will tell managers how close they are to the relevant objective‟s 

targets. Not meeting targets will show the problematic areas or weak points so managers can 

act proactively to fix those issues. One of the examples of performance measures based on 

objectives is shown in table 2-2-1. The measures shown in this table are on a function-based 

format and were very common in early stages of supply chain performance assessment 

systems. However, nowadays it‟s not a very effective method for managers because it‟s 

mostly make managers to react to the figures rather than find a strategic solution. While the 

historic measures were based on functions, the new performance measurement is based on 

supply chain objectives. (Morgen, 2004) 

 
Table 2-2-1 Performance measures based on functional areas (Source: adapted from Morgan 2004) 

Financial  Operations Marketing Quality 

Creditor days  

Debtor days  

Dividend cover  

Stock turnover  

P.E ratio  

Net asset turnover  

R.O.C.E.  

R.O.E.  

Current ratio  

Gross profit R.O.O.A.  

Return on sales  

Sales/sq. m.  

Gearing  

Ops. lead time 

Inventory 

Stock turn 

Set-up time 

Labor utility 

Machine utility 

Work in progress 

Employee turnover 

Direct productivity 

Indirect productivity 

Supplier performance 

Variances 

Process time 

No. of accidents 

Market share 

Orders on hand 

Order lead time 

No. of complaints 

New product intro. 

Repeat orders 

Delivery performance 

Time to market 

Warranty claims 

Returns 

Service visits 

First pick per cent 

First drop per cent 

Transport utility 

Percentage of rework 

Percentage of rejects 

Percentage of 

conformance 

Percentage of scrap 

Qual. admin. Costs 

Recall costs 

Liability costs 

Performance Penalties 

Percentage of errors 

Prevention costs 

Quality costs 

Product testing 

Performance Testing 

Laboratory costs 
 

 Many evolutionary initiatives start from performance assessment. Different metrics are used 

for assessing supply chain performance. One of the models that introduce a set of measures for 

this purpose is SCOR (Supply Chain Operations Reference) model.  
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 Theeranuphattana et al. (2007) describes SCOR model as follows: 

 
“The SCOR model is a business process reference model, which provides a framework (toolkit) that 

includes SC business processes, metrics, best practices, and technology features. The SCOR model 

attempts to integrate the concepts of business process reengineering, benchmarking, process 

measurement, and best practice analysis and apply them to SCs.” 

 

  According to SCOR model performance measures are categorized into five processes: plan, 

source, make, deliver and return. Table (2-2-2) shows every process category with description.  

 
Table 2-2-2 SCOR model processes (Shepherd et al., 2005) 

Performance 

measure type 

Description 

Plan To create a balance between demand and supply 

Source To procure goods and services to meet actual or planned demand 

Make To Transform material to the finished product 

Deliver To perform order, transportation and distribution management 

Return To receive returned products (customer satisfaction) 

 

  In an analysis done by Shepherd & Günter (2005) employing existing researches done for 

supply chain performance measurement through available literature, he concluded a 

comprehensive taxonomy of metrics for supply chain performance measurement categorized 

based on their most compatibility with processes in SCOR model and also on what they 

measure (cost, time, flexibility and innovativeness) and whether they are quantitative or 

qualitative which is displayed in Appendix 1. 
 

 The table in appendix 1 is adapted from the results of a valuable work performed by Shepherd 

& Günter (2008) based on all available literature with regards to performance measurement. 

The first column specifies the SCOR model elements: plan, source, make, deliver, return. 

Therefore the measures are categorized into five different groups based on the area they 

mostly contribute. After categorization in first column based on SCOR model and the 

measure‟s name in second column, the third and fourth columns inform about the measured 

elements and qualitative/quantitative aspects respectively. There are five measured elements: 

cost, time, quality, flexibility and innovativeness. The table very well shows the elements that 

have been mostly covered and elements that have not received adequate attention. In the 

original article by Shepherd & Günter (2008), the source paper from which each measure is 

extracted has also been stated which is omitted here. 

 

 To have a summarized look, in Table (2-2-3) measures are evaluated based on scattered area. 

Almost 40% of the measures are for measuring cost related issues. The measures are not either 

scattered evenly for SCOR process areas. Plan process area with the maximum number of 

measures has an approximately 30% portion of the measures and after that is „make‟ with 

26%.  

 

 The number of measures should not necessarily be identical as long as all the issues related to 

that area are addressed with enough number of measures. One good approach could be to 

assign weight parameter to each measure based on its business impact, which could lead to 
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evolution starting points. For example, innovative businesses will consider higher weight for 

innovativeness measures or JIT based business would specify higher weighted average to their 

time measures. 

 
Table (2-2-3) Measures categorized statistics 

Measured Deliver Make Plan Return Source 

Grand 

Total  

Cost 10 24 18 1 2 55 42,42% 

Time 6 4 10 1 4 25 18,94% 

Quality 9 2 7 5 15 38 28,79% 

Flexibility 3 5 2 1 1 12 9,09% 

Innovativeness     2     2 1,52% 

Grand Total 28 35 39 8 22 132 100,00% 

 21,21% 26,52% 30,30% 6,06% 16,67% 100,00%  
 

 As appendix 1 indicates, financial performance measures have received the highest attention 

in terms of academic works and therefore the highest portion of performance measures in this 

table. As an example, innovativeness has the lowest number of measures (only two) with an 

overall approach not focusing too much on the details.  

 

 Recent performance measurement studies are mainly considered as how much cost-saving is 

made through supply chain tasks and transactions. In fact, cost-saving is the drive for 

investigation that will guide firms to be more integrated, economical and efficient by evolving 

their supply chains in that respect. Profit is also another drive for supply chain evolution. Both 

cost-saving and profitability are financial parameters. To be able to perform, survive and 

evolve the supply chain effectively and efficiently working parameters other than cost-saving 

and profit-making like information sharing, supply chain design, integration, qualification of 

employees, flexibility and innovation are indeed important to be regularly monitored.  A focus 

on cost-saving cannot improve all aspects of supply chain remarkable issues like information 

transferring and communicating, warehousing, inventory house-keeping, networking, 

transportation and logistics, process and operations planning, ordering and transactions 

handling and customer and supplier relationships. Though initiating improvement in all these 

aspects will help to have a well functioning supply chain with key elements under control, it‟s 

not always in line with cost-saving objectives as there are costs involved. For example costs 

related to consultancy, new systems implementation, new machinery, etc. 

 

 As vast majority of performance measures are related to costs, introducing new measures is 

becoming a need. While reducing the costs and making more profit is the backbone of any 

business, the impact of financial gains is short-term. The non-financial factors as mentioned 

here have a more long-term effect to the business. In a growing and dynamically changing 

environment, each of these factors may role as a long-term rescuer when severe market 

conditions are faced.  

 

Introducing new measures for supply chain performance is significant. 
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2-3. Potential new measures (research possibility) 
 

 Four areas and relevant subordinate measures are potential for further research. 

 

 New products performance statistics 
i. Profitability of new product 

ii. Demand statistics (market, demand for new vs. old product, demand vs. 

manufacturing location) 

iii. Inventory status (obsolescent products vs. new product) 

 Employees welfare/satisfaction/involvement levels 
i. Percentage of employees satisfied with job descriptions and assigned tasks 

ii. Percentage of employees know the value of their work 

iii. Percentage of employees participated in surveys 

iv. Lack or availability of expertise (lack of expertise may pressure extra work 

loads to current expert resources) 

 Bullwhip effect control 

i. Deviations around the target (more fluctuations will amplify downstream) 

ii. Level of information sharing (Target vs. Available) 

iii. Altitude and period of fluctuations 

iv. Lead-times fluctuations 

v. Service targets 

 Flexibility 
i. Percentage of projects done within short deadline 

ii. Crisis management (Percentage of decisions correctly made) 

iii. Percentage of employees replacements and impact on productivity 

iv. Employee/Management openness to new procedures/products/work 

definitions 

 Innovativeness 
i. Amount of investment on innovativeness compared to earnings 

ii. Employees willingness to innovate 

iii. Ideas evaluated per year 

iv. Ideas generated by investment vs. ideas generated by employees 

 

 To highlight non-financial outstanding basics, a closer look to information sharing would be 

valuable as one of the major issues that will improve supply chain performance. Level of 

information sharing is evaluated from linkages built around three different areas. A supply 

chain linkage is created referring to use of information technology to integrate the processes 

and operations of the supply chain. There are three different links: customer link, supplier link 

and internal link (Lee et al. 2007) as table 2-3-1 shows the specifications of each type. 
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Table 2-3-1 Information sharing linkages (Source: Lee et al. 2007) 

Supplier Link Customer Link Internal Link 

Developing a rapid 

response order processing 

system with suppliers and 

involving them in new 

product 

Successful relationships 

between providers and 

recipients upstream or 

downstream 

 

Highly integrated 

information system linking 

to various internal 

departments 

  

 Other factors are reported helpful for supply chain efficiency and effectiveness in academia 

such as integration and supply chain design (Sezen 2008) and logistics performance (Green et 

al 2008). Therefore any supply chain can improve performance by improving in one of these 

areas. Three more areas which are very significant are flexibility, resource and output. In order 

to assess supply chain performance the measures introduced by Shepherd & Günter (2005) 

could be used, while redirecting another comprehensive research to collect newly generated 

measures is recommended. 
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Chapter 3 - Make vs. Buy strategies and 
supply chain structure 

 

3-1. Abstract 
 

 The structure of supply chain depends on modularity of the product. For each of the two 

categories of product architecture, modular and integral, each of these categories requires a 

different strategic approach to outsource. The business genetics method has also been 

introduced, which resembles the oscillatory pattern of evolution. For dealing with uncertainty, 

two methods have been provided in this chapter. 

3-2. Modularity vs. integrity 
 

 In modular products, customer will decide the final configuration as per their interests. Due to 

independency of components in this type of products, any combination of the parts is feasible 

with little or no regards of other parts. The possibility of delayed differentiation allows supply 

chain to evolve manufacturing process from mass production to mass customization or mass 

production of components to fulfill the customized orders. With regards to technology 

upgrades, it is conveniently possible to exchange the outdated parts with new ones. However, 

a big disadvantage of modular products in fast clockspeed industries is the obsolescence rate is 

very high. In customers‟ respect, customers will not have the advantage to use the product for 

a long period or even to upgrade parts instead of the whole system. The fast clockspeed 

(especially with regards to technology) industry introduces new upgrades in quick rate that 

after a short period the former parts or platforms will not be compatible with new generation 

of them. In this case, customer will have to renew the item even if it works properly in order to 

be compatible with market fast pace. From manufacturer point of view, any new technology or 
product introduced will lead to obsolescence of a group of other products that are already in 

stock or currently being manufactured. The best recommended approach for both 

manufacturers and suppliers is to design and manufacture the products modular as much as 

possible, then decompose the integral part as much as possible. (Fine, 1996) 

 

  With regards to modular products, the main evolution aspect is to define the right level of 

modularity with regards to clockspeed (Fine, 1996). A new concept can be defined as 

„modularity balance‟.  A modularity level higher than modularity balance could cause a higher 

rate of obsolescence for manufacturers that is not easily handled through integration methods. 

While a modularity level below the modularity balance means that there are still available 

potentials to modularize and benefit from the advantages of modular products. In general, 

some of the advantages of modular products are delayed differentiation, outsourcing 

practicality, possibility of push-pull system application and mass customization. Also 

modularity of products better works for fast, medium clockspeed. (Fine, 1996) 
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 The overall strategic approach is to concentrate on producing components within core 

competencies and outsource the components out of the core (Simchi-Levi et al. 2003). 

However, the approach is different within companies in different parts of the globe. With 

regards to modular product, mass production is being replaced by mass customization through 

evolutionary process. 

3-3. Evolution and business genetics 

 In an attempt to simulate supply chain evolution analogy with an inspiration from biology, 

Charles H. Fine (1998) introduced a model for the evolutionary process of enterprises‟ product 

and industry structure inspired from molecular double helix structure of DNA  (Figure 3-3-1). 

Fast clockspeed industries were the basis of this analysis due to shorter evolution cycles. 

Therefore the results can be expanded for both slow and fast clockspeeds. 

 

 

 

 

 
 

 
 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
Figure 3-3-1 Double-Helix model of supply chain evolution, (Source: Fine, 2000) 

 

In this model two types of enterprise default formats are presumed. One of them is a vertical 

structure industry with integral products, the other one is a horizontal structure industry with 

modular products. In a modular/horizontal enterprise (modular product and horizontal 

industry), three forces are shown on the path which leads the enterprise to integral/vertical 

structure. The forces are technical advances, supplier market power and proprietary system 

profitability which are described in table 3-3-1. Similarly, when the structure is 

Modular 
product 

Horizontal 
industry 

Technical 
advances 

Supplier 
market 

power 

Propreitry 

system 
profitability 

Pressure to 
integrate 

Integral 
product 

Vertical 
industry 

Pressure to 
disiintegrate 

Organizational 
rigidities 

High-
dimensional 

complexity 

Niche 
Competitors 
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integral/vertical the forces of niche competitors, high dimensional complexity, and 

organizational rigidities are influencing to revolve the status gradually.  

 

 In table (3-3-1), these six forces are described. Whenever supply chain is integral/vertical the 

rise of a variety of niche competitors will lead to commoditize the product and disintegrate the 

chain. The disintegration could also be reinforced by complexity of vertical structures, their 

bureaucratic features and transactional volumes. 

 

 On the other hand, when supply chain is modular/horizontal any subordinate firm may 

increase its power in the market by technical achievements that will become a higher 

advantage for the product. Therefore the power will shift to that part of the chain and chain 

will start to integrate to the benefits of that supplier. Subordinate firms may also contribute 

integration by forming bundles with a more powerful supplier in terms of aggregating their 

market share or engineering capabilities. (Fine, 2000) 

 
Table 3-3-1 Forces in double helix diagram, (Source: Adapted from Fine 2000) 

 

Emerging 

Features 

In status Lead to status Facing issues 

Increase in the 

number of Niche 

competitors 

Integral/Vertical Modular/Horizontal Variety of emerging qualified 

competitors will lead to disintegrate  

High dimensional 

complexity 

Integral/Vertical Modular/Horizontal The high dimensional complexity of 

vertical structures will lead to 

disintegrate due to permanent 

implementations problems and 

competitiveness issues 

Organizational 

rigidities 

Integral/Vertical Modular/Horizontal Bureaucratic features and 

transactional volumes of big 

infrastructures will lead to disintegrate 

Technical advances Modular/Horizontal Integral/Vertical A subordinate firm within the system  

can win the market share by 

technological achievements, will lead 

to integrate 

Supplier market 

power 

Modular/Horizontal Integral/Vertical Subordinate firms unite for bigger 

market power, will lead to integrate 

Proprietary system 

profitability  

Modular/Horizontal Integral/Vertical Subordinate firms unite for integral 

solutions, will lead to integrate 

 

  It has been concluded by Fine (2000) that based on double helix model, evolution process in 

business has an oscillatory pattern in which the current state is changing time after time into 

the other state. Double helix shows that any current advantage in the system is temporary and 

can alter. One important question is how fast the current status can switch. The rate of this 

oscillatory movement is not identical in different industries. For that purpose, the term 

„clockspeed‟ has been defined.  

 

 According to Fine (1998) definition of clockspeed, each industry evolves at a different rate 

depending on its clockspeed which could be three different types: product clockspeed, process 
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clockspeed and organization clockspeed. As estimation for different industries clockspeed 

measurement, in table (3-3-2) some sample industries are collected. In this table, industries are 

divided into three groups of fast, medium and slow clockspeed industries. 

 
Table 3-3-2 Measuring clockspeed (Source: Fine 1998) 

Industry Product Tech 

Clockspeed 

Process Tech 

Clockspeed 

Organization 

Clockspeed 

FAST-CLOCKSPEED INDUSTRIES 

Personal computers < 6 months 2-4 years 2-4 years 

Computer-aided 

software engineering 

6 months 2-4 years 2-4 years 

Toys and games < one year 5-15 years 5-15 years 

Athletic footwear < one year 5-15 years 5-15 years 

Semiconductors 1-2 years 2-3 years 3-10 years 

Cosmetics 2-3 years 5-10 years 10-20 years 

    

MEDIUL-CLOCKSPEED INDUSTRIES 

Bicycles 4-6 years 10-15 years 20-25 years 

Automobiles 4-6 years 4-6 years 10-15 years 

Computer operating 

systems 

5-10 years 5-10 years 5-10 years 

Agriculture 3-8 years 5-10 years 8-10 years 

Fast food 3-8 years 25-50 years 5-25 years 

Beer brewing 4-6 years 400 years 2-3 years 

Airlines 5-7 years 25 years (hardware) 

2-3 years (software) 

<5 years 

Machine tools 6-10 years 6-10 years 10-15 years 

Pharmaceuticals 7-15 years 10-20 years 5-10 years 

    

SLOW-CLOCKSPEED INDUSTRIES 

Aircraft(commercial) 10-20 years 5-30 years 20-30 years 

Tobacco 1-2 years 20-30 years 20-30 years 

Steel 20-40 years 10-20 years 50-100 years 

Aircraft(military) 20-30 years 5-30 years 2-3 years 

Shipbuilding 25-35 years 5-30 years 10-30 years 

Petrochemicals 10-20 years 20-40 years 20-40 years 

Paper 10-20 years 20-40 years 20-40 years 

Electricity 100 years 25-50 years 50-75 years 

Diamond mining Centuries 20-30 years 50-100 years 

 

3-4. Definition of evolution based on clockspeed   

 One way of defining the concept of evolution or extinction is on the basis of clockspeed 

concept. The concept of evolution or extinction for an enterprise means being or not being 
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flexible, fast enough (as fast as the clockspeed) to make the right decision in response to the 

current active forces and choose the better make/buy strategy with respect to current occasion.  

 Making the right decision will evolve the firm and its supply chain while failing to do so will 

lead to extinction. In fast clockspeeds, not only decision making process is important it should 

also be done in a short time. 

 

 While firms in slow clockspeed may feel the need for decision-making about their survival 

within approximately every 20-50 years, the time-frame of decision for faster clockspeeds can 

be as short as months or weeks. It means any restructuring will occur very gradually in slow 

clockspeed industries and very quickly in fast clockspeed sector. Therefore it can be argued, 

clockspeed is the average movement speed on the helix among the companies in the same 

industry. The shorter the clockspeed is, the faster an enterprise needs to be in terms of decision 

making. Also the strategic planning may not last for as long as expected and may need 

revising in shorter time steps in a fast clockspeed industry. (Adapted from Fine, 1998) 

3-5. Two ways of preparing for uncertainty during evolutionary process 
 

 As mentioned before, evolution is closely related to how the firm at any level on the double 

helix foresees, considers and reacts to changes related to customer needs, supplier issues or 

other market instabilities. The manner chosen by the firm as a strategy for different conditions 

will map the road to survival or extinction. 

 

 There are two ways of dealing with uncertainty and survive through obstacles of evolutionary 

process: taking evolutionary steps and applying proactive actions. One of the solutions for 

dealing with changes is taking evolution steps properly. Table 3-5-1 illustrates an overview of 

the four basic steps of evolution based on a real-world example. The first step of evolution is 

investigation for changes that are occurring or are about to occur. These changes could be 

competitors‟ acts that may change the market features, changes in customers‟ demand or 

behavior, economical rise and fall, and invention of new technologies that may obsolete 

current products. For instance, for McDonald‟s whenever Burger king announces a new 

product or a low price item to its menu, a change has occurred (first step, identifying the 

change or change potential).  In this example, the first step of evolution is taken by McDonald 

by seeing its competitor‟s act as what‟s worth reacting after the competitor act was observed. 

It is also possible to predict such actions and be ready for it or act ahead of the competitor.  
 
Table 3-5-1 Evolution steps 

Evolution steps analysis  

Change Competitors‟ acts, customer demands, supplying issues,  

economical changes, new technologies 

Potential effect Potential effects of changes found in previous level must 

be evaluated in this stage 

Response Planning Appropriate actions must be planned 

Change management Managing the actions taking place in the most 

compatible way to the current and future strategic 

frontiers 

 

 After seeing/foreseeing the change, the next step would be estimating the potential effect.  
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 Based on the results from this evaluation, the firm can decide for next action. In case of 

McDonald and Burger King, the possible outcome of a new/cheap product will be higher 

market share for the producer. More customers will be attracted to Burger King in this case for 

the new offer leading to higher sales for Burger King therefore lower sales for McDonald. 

More popularity would be another outcome for BK.  

 

 By evaluating the possible outcomes, the firm will plan for appropriate responses to that 

which is level three and the main level of evolution. In this level, depended on the type of 

results that have been foreseen the firm will go for small to big organization changes. Soma 

firms may decide to cut their costs through optimization methods like downsizing and 

integration. For some other firms it may be efficiency improvements, productivity 

enhancements and innovations with regards to products and processes. For McDonald‟s case, 

they will have to build new offers to remain competitive and to keep their market share and 

popularity. McDonald will decide to adapt the supply chain and introduce a new product 

which is competitive to BK‟s new initiative. 

 

 Again to link this better to evolution view, the first step in evolution process is diagnosing any 

potential change contributor. In this example evolution process is building a new product as a 

response to predictable change in demand patterns due to competitor‟s new product 

emergence. The next step is planning the correct action which was inventing a new product for 

McDonalds.  

 

 The last step of evolution is change management that means to prepare and redesign the 

supply chain based on whatever the outcome from the third level. The requirements for the 

supply chain transformation should be analyzed and fulfilled like training resources, placing 

new orders/lead times to suppliers, redesign processes/operations etc.  

 

 Winds of change could be in the form of new technologies or features adding value to the 

product, any changes in customer needs/views regarding the product, any potential 

competitors‟ product, power switch from one party to another in the supply chain (Fine 1998), 

and possibility of strikes, wars, political changes etc. Market analysis and forecasting tools 

may support a better diagnosing process.  

 

 The second method for dealing with uncertainty as mentioned earlier is to be proactive 

(proactive actions). It‟s not always visible or predictable the possibility of a shift in supply 

chain. Especially in fast clockspeed industries, this will be added to shortage of time for 

decision making. The best way of dealing with the challenge, the fast clockspeed firms attempt 

to be actively competitive without waiting for a change to raise and force them to be.  

 

 One of the proactive actions is the road map analysis. By investigating the market, firms can 

track two important issues. First is to search for the areas that need improvement in terms of 

customers‟ current and future need, service and product efficiency. Second is to have a 

comparison with competitors approach in similar issues. The first point determines a future 

pattern for the firm in terms of strategic goals and plans. The second point will help managers 

not to do the same mistakes made by competitors but learn from their walkthroughs. The 

possible outcome of this two-step proactive approach will reveal the potential areas that the 

firm will be able to grow. This could be any new features or updates that could make the 
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product more competitive, a new market share that the firm is capable to compete in, any 

innovation in terms of ideas or inventions that will help to improve a process or operation to 

make it more time or cost efficient, a new technology to establish a better customer 

satisfaction and trust, or restructuring, streamlining and downsizing acts. 

 

 By determining the future roadmap options, the next step will be a linkage-analysis between 

options, capabilities and weaknesses of the firm. In general, the focus should be how to 

overcome challenges of growing areas based on current capabilities and weaknesses. 

Management can eventually decide which options to invest in. Depended on different firms‟ 

strategies the decision could be based on factors like success probability of the new option, 

feasibility, cost, health issues, security and firm‟s core competence.  

 

 The faster the industry clockspeed the shorter time is available for decision making which 

vary from days to years. For fast clockspeeds lack of time may lead to quick inaccurate 

decisions while in slow clockspeeds the decision may float for a long time without a final true 

conclusion.   

 

 No matter how long it would take to agree on the potential project, it may never move to 

implementation or later production stages when management is not willing or consider it too 

risky to change. Especially when the business is going well and the clockspeed is slow, any 

extra functions may seem not economical for a successful trend and managers may feel it will 

endanger the current good situation if they plan for any changes. If the firm decides for any 

new initiative to begin, normally an investment will be required. Investment finance could be 

provided by a proportion of firm‟s profit each year or other sources of financing. As also 

mentioned at the beginning of this chapter, the competitive advantage has a life and is not 

permanent. The key to steadfast success is continuous improvement (evolution) based on latest 

market news and technology upgrades. 

3-6. Supply chain parties interdependence 
 

 Evolution is inevitable in every supply chain. Knowing the fact that supply chain parties are 

interdependent evolution of one party will affect all the other parties is the basic fact about 

evolution. As a matter of fact, „firm‟ represents a dynamic entity which interacts with other 

firms in the chain and is comprised of systems and subsystems that cooperate and strive for 

survival of the firm like a living thing. In a broader view, supply chain is a network of firms 

linked together and their survival depends on how well they are interconnected to perform the 

many tasks within each party organization and also with cooperation of other parties. 

 

 In general view practicing evolution in the supply chain starts with cooperation between the 

parties with the goal of knowing the differences and similarities, advantages and 

disadvantages that each function of one party has on other parties. Through this step supply 

chain parties will know the nature of business with other parties and will learn how their 

actions impact each other.  

 

 Another step to take is building trust. As supply chain parties can help to each others‟ 

existence by cooperation which eventually means information sharing, it is very vital to build 
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an optimal level of trust. It is important to consider the level of trust cannot and should not 

exceed a maximum level (could never be 100%). The reason is the key information that is 

shared within the supply chain parties should not be vital or confidential data unless it is 

needed. If it is needed to share this type of strategic information, some security arrangements 

should be in place like limited number of parties and persons involved with the information 

sharing to reduce the scattered area and therefore the risk of defraud or data leakage. 

Information can be categorized based on security level of importance. The higher the security 

level a smaller group should share that information. The last step of evolution is integration. 

Integration means convergence of goals between different departments and elimination of 

contradictory goals. 

3-7. Stages of evolutionary process  

 

Supply chain evolution process has four stages (Folinas et al., 2004). These stages are: 

 

1. Isolated departmental efficiency-based model; 

2. Coordinated internal units and processes model; 

3. Inter-enterprise coordination model; and 

4. E-supply chain broad-based collaboration model (Manthou et al. 2002, Folinas et al. 

2004) 

 

 The objective of first stage is to make each unit or process as efficient as possible through 

cost saving, efficient design, improved skills, etc. It will help firm to avoid unnecessary tasks 

or costs which leads to advantages such as profitability. However, an issue may arise when the 

objectives of different units are conflicting. If the confliction is to the costs of firm 

vulnerability or lose of an opportunity, firms decide to move to the next stage which 

departments cooperate each other by sharing information and defining a general objective for 

the firm rather than an objective defined for each department.  

 

 In the second stage, process improvement will also be in line with firm‟s predefined 

objective. It means processes should be defined in a way that do not conflict with firm‟s finite 

goal but help it. The ultimate goal for the firm is usually defined on yearly/semi-

annually/quarterly basis and it is improved one step further each period. Relationships with 

vendors in this level are on a win-lose basis (Folinas et al. 2004).  

 

 Similar to situation in first stage with objective-conflicting departments, in second stage this 

happens on one level higher as objective-conflicting parties. Some short-term or long-term 

decisions that are more efficient for the firm may not be preferable for the vendor or the other 

way, some vendor‟s decisions may not be favorable for the firm.  

 

 Example could be order quantity which more frequent smaller size orders are preferable for 

the firm while less frequent bigger size orders are favorable for the vendor as it reduces the 

set-up cost. Many firms and their vendors will build an strategic alliance to add value to their 

products, access to a new market share, lower system costs and cycle times, etc. (Simchi-Levi 

et al. 2003)  

 



19 

 

 Therefore the third and fourth level are formed respectively as inter-enterprise coordination 

which is also called “integrated logistics network” (Folinas et al. 2004) and as interrelated 

enterprises which represents a full network collaboration. The decision making process is 

supported by information from the network which connect and cooperate with all participants 

in order to inform them regarding the next approach.  

 

 Figure 3-6-1 illustrates each of these models. The first stage is where the firm is shown as a 

triangle with three square-shape (square represents an inefficient department) departments A, 

B, and C which will transform to circle-shape state (circle represents an efficient department) 

after going through stage 1 (Figure 3-6-1a). However the departments are isolated acting 

individually for their own objective. The next stage which is interactive department objectives 

is shown in figure 3-6-1b.  

 

 The departments start to cooperate which is shown by black arrows as cooperation. One stage 

further will be cooperative enterprises in figure 3-6-1c, where supply chain parties share 

information and decision making process. The last stage (figure 3-6-1d) is a supply chain 

network in which the firm has a collaborative relationship with suppliers, suppliers‟ suppliers, 

customers and customers‟ customers. There are 3 levels of coordination: departmental 

coordination (black arrows), enterprise coordination (white arrows) and network coordination 

(red circles). The blue arrows show the transition from previous status. 
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Figure 3-6-1 Four stages of strategic supply chain evolution (Adapted from Folinas et al., 2004) 

a) Departmental efficiency without coordination, b) Internal coordination shown by black arrows, c) Inter-

enterprise coordination shown by white arrows, d) Supply chain network with three levels of coordination. 
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 Another research by Cavinato shows that there are five stages of strategic evolution 

(Cavinato, 1998). These stages are: basic financial planning, forecast-based planning, 

externally oriented planning, strategic management and knowledge based business. The 

companies move to next stage when they realize the current stage is causing them to miss 

opportunities, market share and/or extra cost saving. The first two stages are internally 

oriented and only consider financial issues of the firm.  Whenever a company decides to move 

a level higher, there will be changes experimental evolution, managerial style, entrepreneurial 

evolution, strategic evolution, vision evolution, opportunity evolution, approach of 

forecasting, evolution of structure (architecture), customer satisfaction, service levels, type of 

service, ERP evolution, IT, etc . 

 

 

 

 

 

 

 

 

 

 

 
 

  



22 

 

Chapter 4 - Make vs. Buy strategies and 
supply chain innovation 

 

4-1. Abstract 
 

 One may argue that in addition to choosing the right outsourcing strategy and core 

competitive advantage, companies should also consider some research and innovations plans 

and costs related to that to have enough reserved capabilities to survive in worse conditions. 

Innovations are a way to improve firm‟s flexibility which is an important factor for survival. 

In growing businesses whenever a new change, that could be a powerful competitor or a 

competitive product or service, is emerging innovation is a tool that is often used to protect 

current market share. In more stable situation, it will help to increase the market share by 

satisfying or exceeding the customers‟ satisfaction. In rapidly changing environments and 

highly competitive markets, innovation is a drastic parameter not only for company‟s survival; 

also to capture and retain market share and improve customer satisfaction (Shen et al., 2000).   

4-2. Primary and secondary Innovation 
 

 Innovation could be a new product or technology, or simply an improvement in a function, 

task or feature that satisfies or exceeds customer expectations, or improves efficiency with 

respects to time, money or both. The business structure and product architecture can reshape 

regarding radically innovative technologies when a new technology is established and the 

decision about buy/make strategy is basically depended on the clockspeed of the business 

sector. The new technology that will cause the business reconfiguration is called „primary 

innovation‟. 

 
 Innovation sometimes occurs in not very radical forms, and it only concentrates on any 

recorded inefficiency, not user friendliness or impracticality in ways of work or application of 

methods that are usually observed by people (employees) who are applying them. This type of 

innovation does not necessarily influence the business configuration regarding product 

architecture and industrial structures neither make/buy strategy. The main impact of this type 

of innovation, that we call it „secondary innovation‟, is to enhance the productivity and raise 

the smoothness level of the job in that area. 

 

 Secondary innovation is usually the mind product of experienced people within the area who 

could see the pros and cons of the system from a very close view that it can take a long time 

and a huge amount of money for a specialist to monitor them. While it is possible that 

secondary innovations could lead to a radical technology, however in a secondary innovation 

that is established without involving a radical technology any restructuring are avoidable 

within the firm. 
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 Corporations can benefit from their internal potentials of secondary innovations by setting up 

an innovation culture that values ideas and initiatives in their organizations. „A. P. Moller-

Maersk Group‟ head-quartered in Denmark is one of the biggest firms within the container 

business. The firm has considered innovation as a key factor of business success through many 

attempts in forming the so-called „innovativeness culture‟ within their organization by means 

of different programs and schemes. According to company‟s definition about one of these 

programs which is called “Blue Ribbon Award”, this award is a company-wide scheme (within 

Maersk Line, one of main Maersk‟s business groups) to acknowledge great performance by 

individuals and teams who made a difference by making extra effort or by having come up 

with new ideas or new ways of working that could lead the company forward.  

 

 Some of Maersk company efforts to build the innovation culture and motivate and inform 

employees to participate in innovation events are listed below: 

 

 Specifying a website as part of the company‟s internal portal referring to 

innovation. In that page employees can learn more about innovation in their 

particular business group, submit their ideas or find more about ideas originated 

from their colleagues that are already implemented/awarded by company 

 Innovation award-winning schemes and championships that are held periodically 

 Appropriate combination of technology tools, business knowledge and expertise in 
designing the mentioned website in order to achieve the goal of creating the culture 

of innovativeness within the company 

 Appropriate relevant slogans in relation to innovation, applied in the website as a 

motivating tool 

4-3. Creating needs 
 

 Another interpretation of innovation is creating needs that have not existed before. By 

innovation, one does not only mean new ideas that will turn into inventions that overcome a 

basic problem or fulfill a recurring need. It could also be introducing a new special product or 

feature in a product as a vital need from customers‟ perspective by being smart enough to 

foresee or create a potential need that can be believed by customers as a valid requirement. 

There are many products in the market that there wasn‟t any need for them before they were 

created, while living without them is impossible now. One of such new age inventions is 

internet.  

 

 PC without internet is almost unusable. Nowadays, it‟s almost impossible to do business 

without email, web services, online stores/sales and other types of internet features. There are 

businesses that started as a web-based enterprise and are very successful. Less employees, 

faster communication with user, lower maintenance costs, broader marketing area are the 

advantages of internet based businesses. 

 

 The traditional supply chain format does not provide internet-based services for customers. 

On the other hand, there is a high and increasing demand for customer order visibility features 

like online order, tracking, order confirmation, and also for better service features like 

quickness and effectiveness of services. The fact that traditional supply chains are getting less 
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interesting for customer emerges such supply chains to start employing web-based services as 

a powerful tool for satisfying their customers. 

4-4. Innovation and clockspeed 
 

 In the early days of a potentially disruptive innovation (primary innovation), the make 

strategy is more practical in very fast or very slow clockspeed industries; while in medium 

clockspeed industries, buy strategy is more applicable (Perrons and Plats, 2004). The 

combination of industry structure and product architecture in early days of a new radical 

technology within different clockspeeds and relevant make/buy decision observed more 

frequently as demonstrated in figure 4-4-1.  

 

 Figure 4-4-1 illustrates that in industries with slow/fast clockspeeds, the best strategy is a 

combination of make strategy and integral product/vertical structure. While after the new 

technology or product matures, the firm will start to evolve to modular product/horizontal 

structure and eventually a buy strategy. However, in very fast clockspeeds the rate of 

innovation is so high and the time intervals between new technologies are very short that it is 

predicted the firm will not transform to modular/horizontal simply because there is no timeline 

capacity for that. 

 

 On the other hand, in medium clockspeed industries the buy decision claims to be more 

practical. In time the structure may evolve from an integral/vertical in the early days of the 

technology establishment into a modular/horizontal when the technology matures and the 

product is recognized by the customer. 
 

Figure 4-4-1 Combination of product architecture and industry structure in early stages of a new 

technology 
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 In figure 4-4-1, every half circle represents a new technology that will be established in the 

industry. There are three different clockspeeds that are considered: Fast, medium and slow 

clockspeeds.  The suitable strategy for manufacturing is shown by two different lines. Straight 

line represents buy strategy and curved line represents make strategy. In fast and slow 

clockspeeds, make strategy is more appropriate in the early days of a new technology 

establishment.  However as the technology matures, the strategy will switch to a buy strategy 

(straight arrow line). In medium clockspeeds, on the other hand, a buy strategy suits best. 

  

 It is also demonstrated in figure 4-4-1 that product and business structure is changed to 

integral/vertical when a new technology is established. By evolving the new product with 

customer needs and market capabilities, the structure will alter to modular/horizontal. 

 

 The key point regarding very fast clockspeed industries is the rate of introducing new 

technologies are so high that it‟s not possible for the firm to switch to modular/horizontal 

status between the two technologies time frame, due to very short time gaps between them and 

also high obsolescence rate. 
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Chapter 5 - Conclusions and future 
research 

 

 In this thesis supply chain evolution has been generally introduced to a non-specialized 

reader. Supply chain evolution is defined as constant or periodic care for supply chain 

performance leading to application of any set of new or upgraded product, process or system 

to improve SC performance. Supply chain evolution is directly linked to performance 

measures while the available performance measures with reference to SCOR model are not 

uniformly distributed. A weighted approach to the SCOR model which specifies lower 

weights to areas with higher number of measures is suggested. For further research some new 

fields and measures for supply chain performance have been provided. 

 

 Application of performance measures to evolve the chain is a key factor, provided that 

appropriate measures are defined. The current measures which are mostly cost-related (based 

on SCOR model) will lead to a more financial approach of evolution that has a short-term 

view. Further research should be done in order to define new applicable measure that address 

more dramatic issues with long-term effect for the supply chain to evolve. Some of the 

suggested measures were in the areas of innovation, bullwhip effect control, employee 

satisfaction and flexibility of the chain.  

 

 Modularity balance is the right level of modularity for a product with regards to clockspeed. 

In order to be as efficient as possible when it comes to outsourcing, the modularity balance 

can be defined whenever a new product is designed. Considering the modularity balance of the 

product as a target, firms will avoid the risk of over (or under) modularizing their products. 

 

 In order to deal with uncertainty in business, there are two methods of taking the evolution 

steps and taking proactive actions or a combination of both. Evolution steps method is a 

systematic approach that needs constant monitoring for any change or opportunity in the 

market as the first step and follows the rest of the steps based on that. Proactive method opens 

more frontiers for the firm in a long-term time frame. 

 

 The schematic view of evolution stages demonstrates the four stages of evolution that a 

supply chain network will go through from organizational level into integration and 

consolidation of network level. The ultimate outfit is network-based supply chain which works 

efficiently and cooperatively through all the goals that have been set-up for survival and 

success of the chain with lowest amount of confliction. 

 

 The analysis for the combination of product architecture and industry structure in early stages 

of a new technology demonstrates the differences between slow, medium and fast 

clockspeeds. For slow or fast clockspeed the structures in early stages of a new product is 

integral/vertical and make strategy which will move toward modular/horizontal and buy 

strategy. In medium clockspeed it is better to have a buy strategy with integral/vertical 

structure that will move towards modular/horizontal structure with the same strategy. 
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Appendix 1 – Supply chain performance 
measures 

 

 

 
Supply chain performance measures (Source: Shepherd et al, 2008) 

 

Stages Measure 

Measured 

element 

Qualitative (QL) 

Quantitative(QN) 

Plan Sales Cost QN 

Plan Profit Cost QN 

Plan 

Return on investment (ratio of net profits to total 

assets) Cost QN 

Plan Rate of return on investment Cost QN 

Plan Net profit vs productivity ratio Cost QN 

Plan Information carrying cost Cost QN 

Plan Variations against budget Cost QN 

Plan Total supply chain management costs Cost QN 

Plan Cost of goods sold Cost QN 

Plan Value added productivity Cost QN 

Plan Overhead cost Cost QN 

Plan Intangible cost Cost QN 

Plan Incentive cost and subsides Cost QN 

Plan Sensitivity to long-term costs Cost QN 

Plan 

Percentage sales of new product compared with 

whole sales for a period Cost QN 

Plan Expansion capability Cost QN 

Plan Capital tie-up costs Cost QN 

Plan Total supply chain response time Time QN 

Plan Total supply chain cycle time Time QN 

Plan Order lead time Time QN 

Plan Order fulfillment lead time Time QN 

Plan Customer response time Time QN 

Plan Product development cycle time Time QN 

Plan Total cash flow time Time QN 

Plan Cash-to-cash cycle time Time QN 

Plan Horizon of business relationship Time QL 

Plan Percentage decrease in time to produce a product Time QN 

Plan 

Fill rate (target fill rate achievement & average 

item fill rate) Quality QN 
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Plan Order entry methods Quality QN 

Plan Accuracy of forecasting techniques Quality QN 

Plan Autonomy of planning Quality QL 

Plan Perceived effectiveness of departmental relations Quality QL 

Plan Order flexibility Quality QN 

Plan Perfect order fulfillment  Quality QN 

Plan Mix flexibility Flexibility QN 

Plan New product flexibility Flexibility QN 

Plan Number of new products launched Innovativeness QN 

Plan Use of new technology Innovativeness QN 

Source Supplier cost-saving initiatives Cost QN 

Source Percentage of late or wrong supplier delivery Cost QN 

Source Supplier lead time against industry norm Time QN 

Source Supplier‟s booking-in procedures Time QN 

Source Purchase order cycle time Time QN 

Source Efficiency of purchase order cycle time Time QN 

Source Buyer-supplier partnership level Quality QL 

Source Level of supplier‟s defect-free deliveries Quality QN 

Source Supplier rejection rate Quality QN 

Source Mutual trust Quality QL 

Source Satisfaction with knowledge transfer Quality QL 

Source Satisfaction with supplier relationship Quality QL 

Source Supplier assistance in solving technical problems Quality QL 

Source 

Extent of mutual planning cooperation leading to 

improved quality Quality QL 

Source 

Extent of mutual assistance leading in problem-

solving efforts Quality QL 

Source 

Distribution of decision competences between 

supplier and customer Quality QL 

Source 

Quality and frequency of exchange of logistics 

information between supplier and customer Quality QL 

Source Quality of perspective taking in supply networks Quality QL 

Source Information accuracy Quality QL 

Source Information timeliness Quality QL 

Source Information availability Quality QL 

Source Supplier ability to respond to quality problems Flexibility QL 

Make Total cost of resources Cost QN 

Make Manufacturing cost Cost QN 

Make Inventory investment Cost QN 

Make Inventory obsolescence Cost QN 

Make Work in process Cost QN 

Make Cost per operation hour Cost QN 
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Make 

Capacity utilization as incoming stock level, 

work-in-progress, scrap level, finished goods in 

transit Cost QN 

Make Inventory cost Cost QN 

Make Inventory turnover ratio Cost QN 

Make Inventory flow rate Cost QN 

Make Inventory days of supply Cost QN 

Make Economic order quantity Cost QN 

Make Effectiveness of master production schedule Cost QN 

Make Number of items produced Cost QN 

Make Warehouse costs Cost QN 

Make Stock capacity Cost QN 

Make Inventory utilization Cost QN 

Make Stock-out probability Cost QN 

Make Number of backorders Cost QN 

Make Number of stock-outs Cost QN 

Make Average backorder level Cost QN 

Make 

Percentage of excess/lack of resource within a 

period Cost QN 

Make Storage costs per unit of volume Cost QN 

Make Disposal costs Cost QN 

Make Planned process cycle time Time QN 

Make Manufacturing lead time Time QN 

Make 

Time required to produce a particular item or set 

of items Time QN 

Make Time required to produce new product mix Time QN 

Make Inventory accuracy Quality QN 

Make Inventory range Flexibility QN 

Make Percentage of wrong products manufactured Quality QN 

Make Production flexibility Flexibility QN 

Make Capacity flexibility Flexibility QN 

Make Volume flexibility Flexibility QN 

Make Number of tasks worker can perform Flexibility QN 

Deliver Total logistics costs Cost QN 

Deliver Distribution costs Cost QN 

Deliver Delivery costs Cost QN 

Deliver Transport costs Cost QN 

Deliver Transport costs per unit of volume Cost QN 

Deliver Personnel costs per unit of volume moved Cost QN 

Deliver Transport productivity Cost QN 

Deliver Shipping errors Cost QN 

Deliver Delivery efficiency Cost QN 

Deliver Percentage accuracy of delivery Cost QN 

Deliver Delivery lead time Time QN 

Deliver Frequency of delivery Time QN 
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Deliver Product lateness Time QN 

Deliver Average lateness of orders Time QN 

Deliver Average earliness of orders Time QN 

Deliver Percent of on-time deliveries Time QN 

Deliver Delivery performance Quality QN 

Deliver Delivery reliability Quality QN 

Deliver Number of on-time deliveries Quality QN 

Deliver Effectiveness of distribution planning schedule Quality QL 

Deliver Effectiveness of delivery invoice methods Quality QN 

Deliver Driver reliability for performance Quality QN 

Deliver Quality of delivered goods Quality QL 

Deliver Achievement of defect-free deliveries Quality QN 

Deliver Quality of delivery documentation Quality QL 

Deliver Delivery flexibility Flexibility QN 

Deliver Responsiveness to urgent deliveries Flexibility QN 

Deliver Transport flexibility Flexibility QN 

Return Warranty/returns processing costs Cost QN 

Return Customer query time Time QN 

Return Customer satisfaction (or dissatisfaction) Quality QL 

Return Level of customer perceived value of product Quality QL 

Return Customer complaints Quality QN 

Return Rate of complaint Quality QN 

Return Product quality Quality QL 

Return 

Flexibility of service systems to meet particular 

customer needs Flexibility QL 
 

 

 
 

 


