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Abstract 

Perfonnance Measurement by means of local Perfonnance Indicators is developing into Perfonnance 

Management at a company-wide scale. But how should Perfonnance Indicators at various levels in the 

organisation be incorporated into one system that can help managers, working at levels that range from 

operational to strategic? How do we convince potential users and obtain their support when starting to develop 

such a system? How can we aggregate PIs? How do we present results? This paper addresses these and related 

questions. It is based on a case study carried out at the European Operations department of Nike, a company 

producing and selling sportswear worldwide. That study resulted in a prototype system that basically is a 

balanced scorecard tailored to the needs of the company. The empirical findings differ in some ways from the 

literature on developing perfonnance measurement systems in Operations. Discussing these differences provides 

new theoretical and practical insights. They relate to the role of parallel initiatives for perfonnance measurement, 

the role of standardised metrics, the continuous improvement of performance measurement systems, and the 

nonnalisation and aggregation of measures. Our findings suggest that developing perfonnance measurement 

systems should to a large extent be understood as a co-ordination effort, more than a design effort. The lessons 

learned cannot have universal validity, but may be helpful in similar kinds of initiatives. 

Keywords: Perfonnance measurement, Supply Chain Management. 

1. Introduction 

The ability to measure the performance of Operations can be seen as an important prerequisite for improvement, 

and companies have increased the capabilities of their performance measurement systems over the last years 

[14]. Perfonnance measurement in the context of a supply chain becomes more important as companies start 

looking at ways to improve operational perfonnance through a better integration of Operations across subsequent 

echelons and separate functions in the value chain. However, there are many obstacles to implement 

performance measurement systems and empirical studies about such initiatives are limited in the academic 

literature. 
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Several developments have created a need for companies to improve their supply chain management. 

First, cross-functional co-operation needs to be improved along the supply chain to offer shorter delivery times, 

more flcxibility and faster introduction of new products (see, e.g., [22], [3], and [10]). Many companies are 

organised functionally, i.e. around subsequent stages of production, which makes it difficult to control the supply 

chain. Serving customers better requires synchronisation of functions such as marketing, sales, distribution, 

manufacturing, and purchasing. Second, better synchronisation is not only important across functional 

boundaries, but also across national boundaries. Spanning these boundaries has especially occurred in Europe, 

where many companies have moved from strong national organisations with local production, products, and 

customers, to an organisation where production has become more specialised and one factory serves a specific 

part of the product range for the whole of Europe. Sales and marketing have become partly centralised. This 

moves demand management, product allocation, marketing, and distribution to a European level. So there is a 

need to manage the supply chain on a European scale [1]. A third development is that streamlining of Operations 

across a chain of separate companies has become more important because this creates opportunities to offer 

better service to end-consumers against lower costs for the supply chain in its totality. 

Four terms will be used throughout the paper. A perfonnance indicator (PI) is a variable that expresses 

quantitatively the effectiveness or efficiency or both, of a part of or a whole process, or system, against a given 

nonn or target [16]. Perfonnance measurement (PM) is the activity of measuring perfonnance using PIs. A 

performance measurement system (PMS) is a system (software, databases, and procedures) to execute PM in a 

consistent and complete way. A PI also is called "perfonnance metric". 

The literature on PM in Operations describes several methods for developing PMSs. A characteristic of 

many of these methods is the focus on developing perfonnance metrics and a PMS based on the finn's strategy 

and processes (see for example [24]), The literature also addresses the comparison of desired perfonnance 

measure with existing measures (to identify which current measures are kept, which existing measures are no 

longer relevant, and which "gaps" exists so new measures are needed, [26]) and the periodic revision of PMSs 

once implemented [7]. However, the literature does not provide a good understanding of how the process of 

developing a PMS is impacted by existing PMSs, both within and outside the Operations, at a more fundamental 

level. The objective of the paper is to provide empirical results on improving PMSs to support supply chain 

management, using a case study methodology. A comparison of these empirical results with the literature 

provides new theoretical insights. The findings are based on a case study within the European Operations 

function ofNike. 

The theoretical contribution of this paper is to show the limitations of a "green field" approach in the 

development of PMSs. The presence of existing measures and parallel PM initiatives may quite fundamentally 

change the nature of the development challenge from a "design approach" that is generally described in the 

literature, as will be discussed in the next section, to a "coordination approach" focused at aligning the Supply 

Chain Operations PMS with existing performance measures and parallel initiatives outside the Operations 

function. The findings point to the central role of a shared set of standardized perfonnance metrics as a tool for 

achieving such coordination. 

The paper has the following structure. In Section 2 we look at the literature relevant to our subject. Most 

papers appear to deal with a "green field" situation, whereas in practice there are always perfonnance reports and 

indicators that have to be incorporated. Next we sketch the background of our case study, i.e. supply chain PM, 
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in Section 3. Many companies that want to improve their PMS have to face five problem areas, namely (1) a 

decentralised, operational reporting history; (2) deficient insight in the cohesion between metrics; (3) uncertainty 

about what to measure; (4) poor communication between users and producers of PI; and (5) a dispersed IT 

infrastructure. The case study is the subject of Section 4. It briefly describes the company, the approach 

followed, and the system designed. It also presents the most important lessons learned. The design can be 

characterized as a hierarchical system for PM, for managers at various levels. Basically it is a balanced scorecard 

tailored to the needs of the company. For that reason it has six rather than the usual four areas of attention. The 

question: "What is scientifically new?" is addressed in Section 5. In this section we discuss the results obtained 

with emphasis on elements with a value that reaches beyond the proper case study. The conclusions relate to the 

role of parallel initiatives for PM, the role of standardised metrics, the continuous improvement of PMSs, and the 

normalisation and aggregation of measures. The findings provide some new theoretical and practical insights in 

these areas, and our results suggest several avenues for further research. 

2. Literature overview 

PM is an important topic both in the operational research literature and the management accounting literature. 

While traditional PMSs are based on costing and accounting systems, measuring performance in Operations 

requires a more balanced sct of financial and non-financial measures at various points along the supply chain 

([2], [15J, [16]). 

Level 2 

Level 1 

Action (control instruments) 

Output 

Transfomnation process 

Information 

Figure 1- Process control loops (Lohman, 1999) 

PM is an activity that managers perform in order to reach predefined goals that are derived from the company's 

strategic objectives. Figure 1 illustrates this idea by taking a systems perspective on the control of an 

organization [23]. Two levels of control can be seen. At the operational level a comparison of input and output 

values with predefined goals takes place. If there is a discrepancy between the actual value of the performance 

indicator and the desired goal, knowledge about the behaviour of the organization is used to find an appropriate 

action, e.g. modifying the process. This is the control function. At the tactical or strategic level the control loop 

is used to evaluate and adapt control level 1, by changing goals if necessary. With these two control loops, PM 
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extracts the right process information and provides goal information needed to evaluate performance 

(comparison) as well as goals (evaluating). With "right" process information is meant that the information 

should be relevant for the level of control (strategic, tactical, or operational) and the company's strategic 

objectives. 

PM is based on the firm's strategy. It aims to support the implementation and monitoring of strategic 

initiatives. The selection of performance measures and the setting of targets for these measures are seen as 

concrete formulations of the firm's strategic choices. Both financial and non-financial measures are needed to 

translate the strategy into specific objectives that provide guidclines for operational action for middle and lower 

management. The actual results achieved for the various measures reflect how well the firm succeeds in 

achieving these strategic choices ([13], [20], [21]). Reviewing the "actuals" versus "planned" may lead to taking 

corrective actions in order to increase the likelihood of achieving the goals, but the results may also lead to 

challenging and adjusting these goals and strategic choices [27]. 

PM is also based on the characteristics of a firm's Operations, which need to be reflected in the 

definitions of performance measures used. A performance measure is seen as a metric to quantify the efficiency 

and effectiveness of Operations [28]. Several authors provide reviews of the literature on PM in Operations ([4], 

[11], [28]). As Operations changes and becomes more central to the success of companies, performance 

measures need to be improved to support new Operations practices. Many traditional PMSs in Operations put a 

one-sided emphasis on minimizing direct costs through low material costs, high capacity utilization, and high 

direct labor efficiency. Modem manufacturing systems, however, need also clear measures on quality, 

throughput times, flexibility, etc. ([6], [18], [19], [25]). We refer to [8] for an overview of performance measures 

used in Operations. There, relevant aspects of performance are resources, output and flexibility, Table 1 gives a 

summary. 

Table 1 - Three relevant aspects of performance 

• Expenses (e.g. distribution costs, inventory-related costs, service costs) 

• Assets (e.g. inventory carrying costs) 

• Financial (e.g, sales, profit, return on investment) 

• Time (e.g. customer response time, delivery lead time, on-time deliveries, fill 

rate) 

• Quality (e.g, reliability, shipping errors, customer complaints) 

• Volume flexibility (ability to respond to changes in demand) 

• Delivery flexibility (ability to respond quickly to tight delivery requests) 

• Mix flexibil ity (ability to respond to changes in the mix of products demand) 

• New product (and modified product) flexibility (ability to respond to demand for 

new products) 

The development of a PMS may conceptually be separated into phases of design, implementation, and 

use [7]. The design phase is about identifying key objectives and designing measures. In the implementation 

phase, systems and procedures are put in place to collect and process the data that enable the measurements to be 

made regularly. In the use phase, managers review the measurement results to assess whether Operations are 
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efficient and effective, and the strategy is successfully implemented. This may also lead to challenging the 

strategic assumptions. The design, implementation, and use of a set of performance measures are not a one-time 

effort: a firm should install processes that ensure continuous review of the system ([5], [7], [26]). Review 

processes imply that a measure may be deleted or replaced, the target may change, and the definition of 

measures may change. A typical development process is described in [28]; see Table 2. 

Table 2 - Nine steps to develop a performance measurement system (28) 

Step Action 

Clearly define the firm's mission statement. 

2 Identify the firm's strategic objectives using the mission statement as a guide (profitability, market 

share, quality, cost, flexibility, dependability, and innovation). 

3 Develop an understanding of each functional area's role in achieving the various strategic objectives. 

4 For each functional area, develop global performance measures capable of defining the firm's overall 

competitive position to top management. 

S Communicate strategic objectives and performance goals to lower levels in the organization. Establish 

more specific performance criteria at each level. 

6 Assure consistency with strategic objectives among the performance criteria used at each level. 

7 Assure the compatibility of performance measures used in all functional areas. 

8 Use the performance measurement system. 

9 Periodically re-evaluate the appropriateness of the established performance measurement system in view 

of the current competitive environment. 

The process is often iterative, whereby measures are developed and adjusted as more information about 

strategy, customers, processes, etc. becomes available. The appropriate measures are derived from such 

information in several rounds to review and revise the measures. The availability of data is one of the 

considerations in the design process. There is also much attention for updating performance measures once they 

have been implemented. Kaplan and Norton [21] emphasize using documents, interviews, and executive 

workshops for gathering information and building consensus. Various approaches can be used to design the PMS 

([23] based on [12]): 

I. Asking: Techniques to find out the requirements of managcrs, such as interviews, group discussions, 

planning meetings, and surveys, are most often used to develop a PMS. 

2. Pratatyping: Instead of focusing primarily on a thorough anal ysis of the information needed, an initial 

set of requirements is specified and a prototype system is built. Through interaction with users of the 

system (managers), requirements are added or changed until the user is satisfied. 

3. Planning methods: Methods that design appropriate measures based on the characteristics of the firm, 

such as strategy, processes, and customers. For example, a method could be followed to determine a 

few areas (critical success factors) that dictate the success of the firm. For such areas critical success 

factors are described, which leads to the definition of measures that capture these factors. 

4. Existing reports: Often a useful source of information to be used to design the PMS. 
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Implicit in many approaches for designing perfonnance measures is a "green-field approach" that does pay 

explicit consideration to existing measures. However, in many settings it is realistic to acknowledge that reports 

relevant for managing Operations already exist at various levels in the organization, within and outside the 

Operations function. Medori and Steeple [26] is one of the few papers that explicitly discuss the relationship 

with existing measurement systems; their design method includes an "audit" step to compare the newly defined 

desired performance measures with the measures that already exist. However, this is merely one element of a 

process that includes typical steps such as defining a finn's manufacturing strategy through competitive 

priorities, linking success factors to the competitive priorities, defining measures, implementation of measures, 

and executing periodic maintenance. The "audit" step may lead to eliminating some existing measures and 

identifying gaps in the current measurement system. In this paper, however, we describe an empirical study that 

shows how the presence of existing measures and parallel PM initiatives may have more fundamental impact on 

the development of PMSs. Rather than creating the need for an additional step to verify and adjust, it may 

change the nature of the development challenge from (a) designing a PM "as if' from a clean sheet of paper to 

(b) making sure that an improved Operations PMS is aligned with existing perfonnance measures and parallel 

initiatives outside the Operations function. So far, this has received little attention in the literature on PM in 

Operations. 

In summary, PM is a fundamental type of management infonnation needed for controlling Operations. 

It ereates focus, triggers corrective action, is the basis for evaluating perfonnance, and may help challenging and 

improving strategic choices. Both the management accounting literature and the Operations literature focus on 

the connections between strategy and PM - the role of PM as translating strategy into concrete goals and 

monitoring the delivery of strategy and between Operations and PM measures need to capture the relevant 

characteristics of the underlying operational processes. Approaches for developing PMSs use various ways to 

gather infonnation, and there is much attention for an iterative process in which measures are developed and 

adjusted as more infonnation becomes available about strategy, customers, processes, and the availability of 

data. There is also much attention for updating perfonnance measures once they have been implemented. 

However, there is far less literature that provides an understanding of how the process of developing a PMS is 

impacted by existing measures (or new measures that are being developed simultaneously as a result of other 

initiatives) at various levels both within and outside the Operations function. 

3. Supply chain performance measurement 

Many companies are trying to improve supply chain PM, in order to support managing Operations across supply 

chains. It may be useful to think about situations as being in-between two extremes: (1) several functional or 

regional departments are each responsible for one aspect or one part of the supply chain and only top 

management is responsible for the total financial results; and (2) a situation in which a management team is 

responsible for the overall perfonnance of the whole supply chain. Most companies are somewhere in between. 

But as companies move towards a more integrated Operations Management function across the supply chain, it 

becomes necessary to measure the perfonnance of the various parts of the supply chain on various dimensions, 

in a consistent way. There is a need to define and measure performance for the supply chain as a whole and to be 

able to drill-down to different measurers and different levels of detail, in order to understand the causes of 

significant deviations of actual performance from planned perfonnanee. However, many companies seem to be 
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facing serious difficulties in implementing such supply chain-wide PMSs that capture various dimensions of 

performance at various levels in a consistent way. These difficulties have various causes: 

1. Decentralised. operational reporting history - There is often a history of de centralised reporting with a 

focus on local operational use within factories, transportation linkages, distribution centres, sales 

offices, etc. This has led to an uncontrolled growth of reports with many inconsistencies. These 

inconsistencies have to do with definitions of performance metrics, sources of data for obtaining 

measures, and ways of presenting reports. Managers who try to construct a total picture of the supply 

chain from these reports find themselves confronted with a large volume of (inconsistent) information 

in a format that does not support integrated analysis. 

2. Deficient insight in cohesion between metrics Since current reporting has an operational focus, the 

metrics used monitor sub-processes of the supply chain. These pieces of information are analysed on an 

individual basis rather than in cohesion. This makes it hard to focus attention in an effective way and 

causes a lack of overview. This not only makes management to feel discomfort, but it also can lead to 

missing opportunities. 

3. Uncertainty what to measure - Often uncertainty exists about what exactly should be measured on a 

supply chain level. Since current reports mainly cover parts of the supply chain, it is likely that certain 

high-level metrics are lacking. This adds to the manager's discomfort. 

4. Poor communication between reporters and users Communication between the creators and users of 

reports is often poor. The creators often hardly know their audience and the exact purpose of the 

reports. This results in poor readability and limited usefulness. The users on the other hand sometimes 

do not know why they receive a certain report and so they do not use it at all. The lack of interaction 

make the reports outdated in relation to the business as well as user preferences. 

5. Dispersed IT infrastructure - Companies use many information systems that are linked in some way. 

The dispersed IT infrastructure produces a number of issues. Firstly, it adds to the lack of data integrity 

between the reports. Since considerable overlap exists between the systems, certain data can be 

extracted from mUltiple sources and this often leads to inconsistency. Secondly, the infrastructure does 

not provide visibility over the supply chain, owing to the absence of connectivity. Thirdly, certain 

systems are not designed for reporting uses or cannot provide data at reasonable cost at all. 

These five complexes of difficulties raise the question how supply chain PM can be improved. The objective of 

this paper is to report on an empirical study on the development of PM. By doing so reflection on current 

theories becomes sensible. 

4. The case study 

The study took place at European Operations of Nike. The company was continuously improving its supply 

chain management. As part of these efforts management decided to assign some of their resources for 

improvement projects to PM. Especially the integration of various local PI into a company-wide consistent 

systcm for PM was required. The authors were involved through a design project carried out as part of a 

university program in international logistics. One author carried out the project as a post-graduate student to 

complete this program; the other two authors coached and supervised the work. The project was done at the 
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company full-time during six months. A group of about ten company managers reviewed the results every few 

weeks, and there was more frequent contact with company coaches and the director of Operations. This paper 

reports on the situation at the end of the project. The company has continued the development and 

implementation of the PMS to modify the clustering of metrics, to increase data availability so more metrics can 

actually be measured and reported reliably, and to change the structure and presentation of the scorecards. 

4.1 The company 

Nike is active in the clothing and sport accessory industry. After becoming successful in the USA, Nike started 

exporting its products to Europe in 1977. Nowadays, there is one European distribution centre, the Customer 

Service Centre (CSC) in Laakdal, Belgium. In 1999, Customer Service - responsible for order and query 

management - also was concentrated in one place, the European Headquarters (EHQ) in Hilversum, The 

Netherlands. 

The company is organised around three lines of business: footwear, apparel, and equipment. Footwear 

and apparel make up the largest part of the business; they are almost equal in size. Equipment is relatively small 

(approximately 5% of revenue), but it is growing fast. The lines of business are divided into product lines, and 

each line is divided into categories. The total assortment per line of business can be characterised as "large". 

This holds in particular for apparel: it comprises of 60,000 stock keeping units (SKUs) in the supply chain. 

Comparable figures for footwear and equipment are 25,000 and 1,000, respectively. The Product Life Cycles 

(PLC) are short, which is normal in the clothing industry. Most products are specially designed for a specific 

season. This holds less for equipment and not for basic products like socks, white shirts, etc. 

The European region comprises Europe, the Middle East, and Africa (EMEA). The business volume in 

the last two areas is very small as compared to the European volume. They can, however, be considered as 

emerging, high potential areas. The "big five" in Europe (UK, France, Germany, Spain, and Italy) make up 70% 

of the total revenue of Nike Europe. 

Uncertainty of demand is an important characteristic. Although market intelligence is widely present 

and aggressive marketing is being used, consumer behaviour is hard to predict when it comes to fashion. Al

though only a small portion of products is delivered directly to consumers, via the Internet (www.Nike.com) and 

Nike retail, their buying volume does affect the sales of Nike to retail organisations. 

This paper does not deal with the Nike supply chain in its totality: it covers the demand for the 

European market (sourced worldwide) and is restricted to Operations, which consists of Transportation, 

Warehousing, and Customer Service. By putting together various requests from management, the project 

objectives became as follows: 

1. to develop a set of high-level performance metrics tailored to the specific business needs for use by the 

senior supply chain management team, i.e. Operations, while including existing local metrics as much as 

possible and sensible; 

2. to design a format, i.e. a scorecard, displaying the metric scores at the level of Nike as well as that of the 

business units. 



Performance management as a sporting exercise 9/20 

4.2 The development approach 

In view of the literature on PM, rapid prototyping seemed a logic start. The idea was to look at current reports 

and add some potentially relevant measures to produce a first version of a report. This would be reviewed by a 

small group of experts, mainly future users, i.e. the management team that was responsible for the supply chain. 

A prototype could give concrete examples of how the new PMS would look and this could stimulate discussion 

among the users and generate feedback to the designer. Next, by using the comments of the users, improvements 

would become possible, until eventually a satisfactory system is obtained that can be made available to users at 

various levels and locations in the organisation. The prototyping would also be used to experiment with software 

designed for producing reports. 

However, it soon became apparent that there were reasons for taking a different approach. First of aU 

the design efforts had to be aligned with other performanee reporting initiatives that were going on. Nike had 

already functional scorecards and periodic reports (about 140 in total), also outside Operations. Here are some 

details: 

• Many reports existed at lower operational levels and when possible the existing metrics would be used, 

which required a careful understanding of these metrics. 

• The various functions within Operations (Warehousing, Transportation, Customer Service) had 

developed functional scorecards, and these would form the main experience base for designing the 

supply-level scorecards. In a way, the supply-level scorecard would be a combination of the functional 

scorecards enriched with measures that would be pertinent at the supply-chain level. 

• Outside Operations other functions were developing measures that could be incorporated in the supply 

chain scorecard, such as measures form the Human Resource function about training and retention. 

• Headquarters was taking initiatives to develop a worldwide scorecard for the Operations functions. 

Zooming-in on Europe should provide information that would be consistent with the scorecards that 

Europcan Operations would use themselves. 

Second, the new tool that was tried especially for PM was found to be too costly and too complex. Significant 

time had been spent in selecting and using the new tool, when it was decided to employ a general ICT product 

known to and used by the organisation (MS Excel). Third, collaboration with the business analysts who 

produced current reports appeared more time consuming than anticipated. The prototyping approach works if 

gradually more of the proposed metrics are presented on basis of real data and actual mea~urements. But many 

people placed demands on the business analysts' time. Producing credible numbers instead of merely 

"theoretical" exercises took a lot oftime. 

Hence, a new approach was chosen, In close collaboration with management at the European 

Headquarters. Central to the new approach became the development of a metrics dictionary with some 100 

metrics. The discussions stepped away from the presentation and structure of scorecards, but focused on getting 

a detailed understanding of the individual metrics that were used as part of the various initiatives described 

above. Based on this understanding much emphasis was placed on carefully developing definitions for metrics 

that could be used within those initiatives. A template was developed for describing the metrics dictionary 

(Table 3). In other words: more work was done and more time spent before first results were shown to potential 

users. In this new approach reporting has become a process of continuous improvement, but in a differentiated 

way. On the one hand, the metrics dictionary has been fixed. This is the central element to ensure co-ordination 
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between the various efforts that are going on and being developed over time. On the other hand, the structure of 

reporting can and should be changed every month. The report uses clusters of metrics and hierarchical levels 

(Figure 2). The selection of metrics, the scope of the clusters, the structure of the hierarchical levels, and the 

presentation of the reports are all aspects that needed to be reviewed monthly, parallel to using the actual metrics 

for managing the supply chain. 

Table 3 -- Metric definition template: attributes with their explanation 

Metric attribute 

Name 

Objective/purpose 

Scope 

Target 

Equation 

Units Of Measure 

Frequency 

Data source 

Owner 

Drivers 

Comments 

Explanation 

Use exact names to avoid ambiguity. 

The relation ofthe metric with the organizational objectives must be clear. 

States the areas of business or parts of the organization that are included. 

Benchmarks must be determined in order to monitor progress. 

The exact calculation of the metric must be known. 

What is/are the unites) used. 

The frequency of recording and reporting of the metric. 

The exact data sources involved in calculating a metric value. 

The responsible person for collecting data and reporting the metric. 

Factors that influence the performance, i.e. organizational units, events, etc. 

Outstanding issues regarding the metric. 

In short, the approach has developed into (1) the creation of a metrics dictionary, combined with (2) an overview 

of initiatives, leading to (3) a draft version of the scorecards and (4) explicit procedures for using and updating 

the metrics dictionary. 

Clusters --------. 

KPI's ----------------~ 

PI's ------------------. 
Figure 2 -- Hierarchy of metrics 

A schematic model of a hierarchy depicting metric clusters at the top, key peiformance indicators 

(KPI's) in the middle, and peiformance indicators (PI's) at the bottom. 
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4.3 The design 

OUf case study resulted in a new and very useful prototype system for PM. Its scope is limited to Nike Europe 

and the Operations function, including Warehousing, Transportation and Customer Service. Point of departure is 

a set of design guidelines that are tailored to Nike's characteristics. Application of these guidelines produced a 

set of performance metrics, and a scorecard for displaying the corresponding information. 

Are we safeguarding the 
environment? 

.. 
Are we on track in improVin~"" 

our processes? 

How do we appear to our customers? 

How are we building our organization? 

Are we creating shareholder 
value? 

Are we flowing our product 
effectively? 

Figure 3 - Metric clustering for Nike Operations 

Performance metrics 

The metric selection should contain output-related performance indicators as well as (leading) operational 

indicators. Following this guideline of the design approach we developed a clustering method for the metric 

selection. It resembles the Balaneed Scorecard, but it is extended with a cluster for Sustain ability and one for 

People. This extension is made in order to fit Operations' specific characteristics and to pay explicit attention to 

thesc areas. Figure 3 depicts the clusters together with the questions that should be answered by the metrics 

included. Clearly, mission and strategy are the starting-point and source for objectives in the six clusters. All 

relevant areas for Nike Operations are represented. Here are some details: 

Customer Nike Operations is connected to its customers by means of a physical process (the delivery 

of products) and an informational process (via CSR's, Customer Service Representatives). By using information 

directly obtained from the customers as well as information about the processes on the interface between Nike 

and its customers, the performance towards the customers is measured on aspects such as customer satisfaction, 

shipment queries, and order fill rate. 

Sustainability This cluster eontains metrics that relate to the interaction between Nike and its 

environment. In the reeent past, the eompany has started several projects to increase the awareness for 

sustainable growth. 



(A) (B) 

CPU Total 
(C) 

Figure 4 - Scorecard screens at tbree levels. 

(A) Top level; (B) Mid level; (C) Lowest level 
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Financial -- The Financial cluster offers a view on Operations' contribution to shareholder value by 

looking at costs and revenue and margin influencing factors. Since Operations is a cost centre, it can contribute 

to shareholder value by realizing low costs and facilitating the generation of revenues. The financial aspect 

includes cost per unit measures and inventory-related measures. Absolute costs are not included since other 

mechanisms are present to monitor cost versus budget. 

Process Improvement -- The Process Improvement cluster contains metrics that relate to long-term 

improvement trajectories and strategic issues, such as the progress of key projects, the quality of supply, and the 

complexity of Operations. The score of this cluster needs to be sufficient in order to safeguard growth in the 

future. 

Product Flow -- The Product Flow cluster contains metrics that track effectiveness in the supply chain. 

Basically, the performance of this cluster forms the basis of the performance of the delivery-related metrics in 

the Customer cluster. Accuracy and throughput of good flows at the subsequent stages of the supply chain are 

the focus in this cluster. 

People -- The organizational health can be assessed by means of this cluster, such as employee 

satisfaction, professional development, and diversity. 

Scorecards 

A structure with three layers is used for displaying the information. The characteristics per layer are described 

below. The scorecard prototype is built in Microsoft Excel with supplementary programming in Visual Basic. 

Top level -- If a user opens the scorecard file, the screen will show the highest level of the performance 

indicator structure: the metric clusters (see Figure 4A). We call it the "dashboard" as, like in a car, it displays 

high-level, aggregated performance information. The gauges depict the score of each cluster numerically and 

graphically. The red pointer indicates the score of the current month, a shadow pointer that of the previous 

month. In this way the user can see how the metric value develops. The colour of the cluster names on the 

buttons underneath the gauges indicates whether the underlying metrics are out of their control-range. The 

buttons on the left side of the dashboard give access to a user guide and to a list of metric definitions used in the 

scorecard. The button on the bottom allows updating of the gauges according to changes in the data. If a user 

wants more information about the performance of a cluster, he can click on the button below the corresponding 

gauge to enter a lower information layer. 

Mid level -- The next level in the scorecard shows the highest-level indicators for the selected cluster. Figure 

4B shows this for the cluster called Customer. The overall cluster score is repeated in the black box; depending 

on the value the colour of the mark is red (score 0 - 5), orange (score 5 - 7), or green (score 7 10). The score of 

each Key Performance Indicator (KPI) is depicted numerically and graphically by the bar chart. The yellow bar 

indicates the score of the current month; the grey bar that of the previous month. The user can find comments on 

the scores by using the pull-down list underneath the black box. Once again, definitions can be found by clicking 

the button in the right corner on the bottom. The "back" button in the upper right corner returns the user to the 

dashboard. Clicking the buttons on the right of the bar chart saying "details" takes the user a level down in the 

hierarchy. Depending on the position in the hierarchy another mid-level screen appears or a lowest level screen 

is reached. 

Lowest level -- This level provides the user with a presentation of the performance of an indicator that is 
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tailored to its characteristics. An important common characteristic for the graphs on this level is that they show 

the development over time. In Figure 4C we see the development of "CPU Total" on the scorecard issued in the 

beginning of January 2001 covering perfonnance up to December 2000. The monthly actual values are displayed 

together with a 12-month moving average. The latter cancels out seasonal fluctuations and facilitates trend 

analysis. The seasons are depicted below the graph as a reference. The figure shows the CPU for the total 

business; the user can choose to view CPU for individual business units by clicking one of the buttons in the 

upper right box. The way of displaying perfonnance used here is specific for this indicator. For other metrics 

other graphical fonnats are used if more appropriate. 

Metrics and scorecards are the key elements of our system. Therefore, they have been discussed in some 

detail. Other aspects, however, are important as well: nonnalization and aggregation, usage and maintenance. 

Nonnalization and aggregation 

The normalization method proposed is based on a linear 0 to 10 scale, the usual range for school marks. It 

appeals to one's imagination and makes readability and interpretation of actual metric values easy. Two steps 

need to be taken for nonnalizing the metric scores: 

1. Set peiformance targets -- The target is the starting-point for defining the metric score range that 

corresponds with the 0 to 10 scale. 

2. Normalize scores to a 0 to 10 scale - A target will lie somewhere between 0 and 10. Since consistency is 

recommended when using a nonnalized scale, the values 0 to 10 should always have a same meaning, 

regardless the metric observed. In our system the score 8 corresponds to the target. This means that if the 

target is hit, the metric gets a score of 8 or highcr. For practical reasons we include a lower and an upper 

bound on the scale. 

Figure 5 - Example of normalisation 

Figure 5 gives an example. Suppose the target for delivery perfonnanee is 90%. We let this correspond to a score 

of 8. Delivery performance can vary theoretically between 0 and 100%. Letting 100% be the upper bound means 

that on a linear 0 to 10 scale 10% lies above 8 (100 minus 90). This makes 50% ([10/(10-8)] * 10%) the lower 

bound of this metric. Aggregation means nothing more than calculating an average of the nonnalized scores. 

This can be a weighted average or not. Management needs to decide on the relative importance of the metries for 

the aggregation process. 

Usage and Maintenance 

The scorecard is made primarily for the senior supply chain management team, consisting of the director 

Operations, the functional directors (Transportation, Warehousing, and Customer Service), and the three 
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business unit Operations directors. They will use the scorecard on a monthly basis to facilitate review of the 

organization's perfonnance. Furthennore, the General Manager Nike Europe can use the scorecard to facilitate a 

quarterly review of Operations. Distributing the scorecard to all Operations' managers facilitates communication 

and alignment of behaviour towards the organizational objectives. 

The scorecard and its contents (Le. the metrics) cannot be considered as static entities: they must be 

maintained and updated to remain relevant and useful for the organization. Two events can be identified that 

trigger changes in the scorecard and the metric selection [9]: 

• The scorecard does not anymore support the control of (a part of) the business -- During perfonnance review 

sessions it can appear that business areas or current or new challenges are not covered in the scorecard. Then 

additional requirements are fonnulated for the next edition of the scorecard. 

• The organizational objectives change -- Since perfonnance metrics are aimed at tracking the perfonnance 

towards the organizational objectives, a change in strategy hits the heart of the scorecard. The complete 

design process has to be repeated taking into account the new business conditions. 

Given these two triggers, we propose a mechanism for maintenance and an updating: 

• Monthly scorecard reviews during or after the perfonnance review sessions -- During the monthly review 

performance sessions, the scorecard owner has to be present. He carefully evaluates the use of the tool and 

its contents, and gathers additional requirements to be incorporated the next month. 

• Yearly redesign of the scorecard and its contents when launching new business plans -- Once a year, the 

complete scorecard and corresponding metric selection should be updated in accordance to the new business 

plans. This means that the design approach has to be followed each year to assure an up-to-date PM tooL 

The company has indeed continued developing and implementing the PMS after the initial design 

project described in this paper. They have experimented with different ways of clustering the metrics and 

presenting the scorecards. They have also gone further in gathering the data required for actually measuring and 

reporting all metrics in a reliable way. These observations support the notion that the development of PMSs in 

Operations is a continuous and experimental process. 

4.4 Lessons learned 

In the course of the case study, there were many "learning moments". Here we present the most important ones. 

Reflection on their characteristics, suggested putting them into three groups, each with its own point of view. 

The first group refers to the development process of the PM system; hence it deals with approach & process: 

1. Involve managers, data specialists, and ICT staff during all stages of the development process. They 

are the important actors during the projects. Especially management, being the ultimate user, should be 

consulted periodically to acquire feedback on the design. Data analysts and ICT support should be 

involved to safeguard feasibility of the final result. 

2. A cross-functional alignment forum of managers and users delivers a basis for an integrated PMS. 

Working in parallel on four scorecards (for Operations, Transportation, Warehousing, and Customer 

Service) in combination with periodical meetings created a consistent framework for PM. This 
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eventually resulted in a metric dictionary listing all metrics (including relevant attributes) displayed by 

the four scorecards. Such a document is important for further development of an integrated PMS. 

3. Use existing metrics as a reference for developing a PMS. The initial reporting practice forms a useful 

reference for improved PM. It tells what is or was important and helps to understand the organizational 

setting. By confronting the metrics used with the organizational objectives we found gaps in the 

selection and identified superfluous information. 

4. Use a clustering that creates a basis for the development of performance metrics and supports 

communication. A fine example is the Balanced Scorecard [20] that prescribes the use of four standard 

perspectives. The number of clusters as well as the cluster criteria may vary from situation to situation. 

The clustering should be such that a coherent sct of organizational objectives is connected to each 

cluster and the clusters represent a balanced view ofthe company. 

5. Use a standard metric definition template that includes all relevant metric attributes needed to produce 

or reproduce metric values in a consistent way (see Table 3.) Compile a metric dictionary from the 

metric definitions to serve as a basis for further development and as a reference for communication with 

all parties involvcd. 

6. Display performance in accordance with the metric hierarchy, via aggregation of normalized and 

weighted scores, and in combination with "drill-down" functionality. Information overload can be 

avoided by aggregating metric scores, at the same time preventing loss of inclusiveness. This improves 

readability in two ways. Firstly, it reduces the (perceived) complexity of the measurement system while 

maintaining full coverage. Secondly, performance can be interpreted easily by the use of normalized 

scores (e.g. 0-1 0 scores). In order to make the concept work, the scorecard format should allow stepping 

down in the hierarchy if more detail is required. Furthermore, targets for all metrics should be available, 

scores need to be normalized, and weights (if applicable) need to be established [29]. 

As for the users of the PM system and the producers of its content, three lessons learned pertain to the way in 

which they could be involved in the development process: 

7. Feedback on the PMS is more useful when real data is used. In the case of dummy data, users are less 

motivated to explore the possibilities of the system and its shortcomings. 

8. Co-operation with potential metric owners can be cumbersome. In most cases, the employees that are 

able to deliver the most reliable data (including interpretation) about a process are directly involved in 

that process. Next to the fact that they are indirectly asked to deliver information about their 

performance, often no time is explicitly budgeted for this activity. Doing so increases the involvement 

of these key persons. 

9. Existing Performance Indicators are not used to their full extent if they are not integrated into an overall 

system. So involve producers of current reports and make integration of existing PI's an explicit 

objective of the design process. This is in contrast to most design projects: they usually ignore these 

elements. 

Finally, there is the importance of dealing with Information & Communication Technology during the initiative: 
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10. Use for the development of the scorecard a tool that is easy to configure and flexible. This allows for an 

easy implementation of changes in the metric selection and displaying preferences. Moreover, 

incorporation offeedback from the group of users becomes easy. 

11. Postpone the selection of dedicated PM software until the basis of the PMS (the metric dictionary) is 

mature. This avoids the purchase of expensive IT-systems that might not bring the expected improve

ment in PM. 

5. Discussion 

In this paper we have described the process and the results of an initiative to significantly improve the supply 

chain performance measurement capabilities of a company. The results may be seen as illustrations that provide 

guidance for similar undertakings. The clustering, the hierarchical levels, the graphical formats, the template for 

the data dictionary and the practical experiences constitute a relevant expertise that is new in the literature on PM 

and Operations Management. The paper also contributes to the theoretical knowledge of PM, as we have used 

our empirical findings to reflect on the literature. This leads to four conclusions: 

1. The literature emphasises the development of PMSs without explicit attention for earlier and parallel 

initiatives. Such a "greenfield" approach did not work particularly well in the case study presented, and 

we believe that this has more general implications. Existing reports at various levels, both inside and 

outside the Operations function, place constraints on current PM, and they provide opportunities at the 

same time, because measurements developed elsewhere can be incorporated. Our findings suggest that 

developing PMSs should to a large extent be understood as a co-ordination effort, more than a design 

effort. 

2. The need for co-ordination creates a central role for a set of shared and clearly defined performance 

metrics. This role has not received much attention in the literature so far. Relevant attributes for 

describing the metrics and building a "metrlcs dictionary" identified in this study were: name, objective, 

scope, target, definition, unit of measure, frequency, data source, owner, drivers, and comments. The 

development of a metrics dictionary may sometimes constitute the main result of a PM initiative, while 

existing design approaches place a heavy emphasis on developing reports. 

3. Our findings suggest that the notion of "periodic review" as discussed in the literature could be further 

refined. The review of the metrics themselves is a difficult effort. In our study it was considered 

worthwhile to invest significant resources in developing a standardised, shared set of performance 

metrics to be used across the supply chain. On the other hand, review and improvement of the reports 

that could be done continuously. The selection of individual metrics, the way in which metrics are 

clustered, the hierarchical ordering of clusters, and the way of presenting the reports are all aspects that 

are easily changeable from one month to the other (or other reporting intervals). We suggest that every 

time when a supply chain management team is reviewing a performance report, these users may also 

provide feedback on the report itself, directly to the person responsible for that report. In this way the 

development of the PMS becomes a continuous effort, based upon a far less frequently changed basis of 

standardised metrics. 
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4. The hierarchical structuring of reports, in line what has been suggested before, requires a way to 

aggregate various performance measures into one number. This aggregation can be done directly if the 

underlying metrics are expressed in the same units of measure, such as monetary units, units of 

products, etc. However, in our study each cluster contained a number of individual mctrics with 

different dimensions. Yet there was a need to report the overall performance of a cluster in one number. 

So we used an intuitive, easy to use method for normalisation of metrics. It derives from [29]. Linear 

normalisation has been chosen for its simplicity. 

Clearly, there are limitations to the research approach followed in this study. As with any case study, the findings 

cannot easily be generalised to other empirical settings. The approach initially taken may have worked well in 

another context, while the approach that was subsequently developed here may not be transferable to another 

company. That is why we have included a description of the considerations that led us to our particular 

development process. It opens the possibility to assess the applicability of our approach in another setting where 

PM needs to be improved for Operations across a supply chain. Also, the outputs produced in this project and the 

practical experiences gained have been listed. They may facilitate reflection upon the proeess and indicate how 

certain things may be done differently in another project. However, we did not perform such tests. 

Operations Management across supply chains is a topic that rightly receives much interest in practice 

and in thc Operations literature. It is clear that PM is an important element of Operations Management. This 

study provides empirical findings on the development of PMSs in Operations Management of supply chains. 

Despite the limitations mentioned above, we believe that the contribution of the paper to the literature on 

Performance Measurement and Operations Management is relevant. With the insight gained in this case study, 

we suggest several questions for further research: Do the users want to work with normalized scores or do they 

want to see actual numbers? Do users prefer a printed version instead of the interactive one? How can the 

creation of scorecards be automated? What is the best way to link the system to other sources of information? 

Does the system full y satisfy the needs ofthe users? 
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