PERFORMANCE MEASUREMENT SYSTEM :

 AUDITING AND PRIORITISATION OF PERFORMANCE MEASURES

P. Suwignjo, U. S. Bititci, A. S. Carrie and T. J. Turner

Centre for Strategic Manufacturing

DMEM, University of Strathclyde, Glasgow, UK, 

Abstract

Identifying and prioritising performance measures are common problems faced by most companies. This paper presents the works at University of Strathclyde to address these issues. First, Integrated Performance Measurement System Reference Model, and then the Quantitative Model for Performance Measurement System (IPMS) is introduced. The integrated use of both IPMS Reference Model and QMPMS is demonstrated through a case study. 

Introduction

The objective of this paper is to demonstrate the integrated use of the "Integrated Performance Measurement Systems (IPMS) Reference Model" and the "Quantitative Model for Performance Measurement (QMPMS)" which have been developed at the Centre for Strategic Manufacturing as a result of EPSRC and Industry funded research programmes.

The paper first provides a background to the research and then goes on to describe the theoretical basis of the two models. The integrated use of these models is then demonstrated through a case study. 

Background

Over the recent years there has been considerable emphasis on performance measurement in all-industrial and commercial organisations as a means to:

· Control the strategic direction of the business and its constituent parts.

· Drive improvement programmes in line with the strategic direction of the business.

· Maximise the effect of the improvement effort.

This emphasis has led to the development of various approaches to design of performance measurement systems by academics, consultants and industrialists (Kaplan and Norton, 1992; Russell, 1992; Neely et al, 1995; Neely et al 1996). Published case studies report various degrees of success in achieving the intended objectives (Gelders et. al, 1993).

Early stages of the research described in this paper established that an integrated, robust, efficient and effective performance measurement system should fulfil the following requirements (Bititci et al. 1996).

· reflect stakeholders requirements

· reflect external/competitive position of an organisation 

· reflect competitive criteria of the organisations markets

· differentiate between control and improvement measures 

· facilitate strategy development

· deploy strategic objectives through a logical path to business processes and activities

· focus on critical areas of the business

· be expressed in a locally meaningful terminology

· facilitate resource bargaining
· facilitate performance planning

· promote proactive management by focusing on leading measures 

· accommodate both quantitative and qualitative measures

· measure organisational capability and learning where appropriate

· use measures at correct levels

· promote understanding of the relationships between various measures

· facilitate simple reporting - demonstrating trends  where possible

The work also established that despite the availability of various approaches to performance measurement systems design (Maskell, 1992; Kaplan and Norton, 1996; Cross and Lynch, 1989; Dixon et al, 1990; Globerson, 1985), a reference model, which fulfilled the above requirements, was not available (Bititci et al, 1996). Consequently, the work progress towards developing:

· A Reference Model for an integrated performance measurement system.

· An Audit Method to assess the integrity of performance measurement systems. 
· A technique for modelling the relationships between performance measures.
The IPMS Reference Model

The Reference Model was developed following extensive research. This research has focused on two primary areas:

· Past and present academic work.

· Good and bad industrial practices.  
A framework based on Beer’s Viable Systems Model (Beer, 1985) has been used to develop a cybernetic control structure which integrates all of the key concepts with the practices identified throughout the research. This structure consists of four levels. These are Business, Business Unit, Business Process and Activity levels. The Reference Model at each of its four levels considers four elements. These are Stakeholders Requirements, External Monitor, Objectives and Performance Measures.

The Reference Model requires that, at each level of the business the organisation: 

· Recognises and understands the requirements of it’s Stakeholders.

· Monitors its external position against competitors and world class performance to identify the development needs of the business.

· Sets objectives based on implications and criticality of the development gaps together with appropriate targets and time scales.  

· Monitors and reviews these objectives through performance measures reports.

· Deploys its objectives to lower levels.

Figure 1 illustrates the final structure of the Reference Model. There are a number of principles integrated within the Reference Model, which the reader should be aware of to form a complete understanding of the Reference Model which, has been described in detail in previous publications (Bititci et al, 1997).
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Figure 1. Reference Model for Integrated Performance Measurement Systems.

The Audit Process

An Audit Method has been developed, which allows assessment of the integrity of an organisation’s performance measurement system against the Reference Model. The audit method examines:

· the level of conformity with the structure of the reference model

· appropriateness of the performance measures used 

· appropriateness of the targets and objectives set 

Typically an audit identifies issues such as:
· Absence of performance measures critical to the strategic objectives and success of the business

· Use of surplus and meaningless performance measures

· Wrong emphasis on measures

· Lack of deployment of measures due to absence of Criticality, Trunsduction and Resource Bargaining

· Confusion between control and improvement measures

· Absence of a logical system for performance planning

The audit experiences gained by the researchers together with the experiences of the participating companies have been used to develop the first draft of a formal audit workbook. It has been found that a software-based workbook would greatly simplify the analysis stage throughout the audit process.

Quantitative Model for Performance Measurement System

The Quantitative Model for Performance Measurement Systems (QMPMS) has been developed as a technique for modelling and understanding relationships between performance measures in quantitative terms.

Research which led to the development of QMPMS is described in greater detail in previous publications (Suwignjo, 1997). QMPMS consists of three main steps:

· Identification of factors affecting performance and their relationships

· Structuring the factors hierarchically

· Quantifying the effect of the factors on performance 

Factor identification is the most crucial step in QMPMS implementation. Failing to include all the factors affecting performance and identifying their relationships in the implementation certainly will cause deterioration of the results. In order to explore and identify factors affecting performance and their relationships, QMPMS uses cognitive maps.

The main purpose behind structuring the factors hierarchically is merely to elaborate the factors affecting performance and their relationships. Cause and effect diagrams can be used to identify the hierarchical structure of the factors. A tree diagram then can be used to give a clearer picture of the hierarchical structure. 

To give a simple example, suppose a person wanted to move to another country. He might choose the country where he could maximise his wealth in terms of amount of money he has in the bank. He could use a cognitive map to identify factors affecting amount of his money in the bank. Figure 2(a) shows the cognitive map produced where arrows indicate the effect of a factor on performance or on other factors. For the money in the bank problem the cause and effect diagram and the tree diagram can be seen in Figures 2(b) and 2(c).

Finally the relative effects of the factors (direct, indirect, and combined) can be quantified using standard Analytic Hierarchy Process (AHP) procedures (Saaty, 1980, 1994 and 1996). The quantification process is carried out based on the results of pair-wise comparison among the factors. A computer program, which has been developed in the research (QMPMS Software), is used to calculate and quantify the relative effects of the factors on performance.
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Figure 2. (a) Cognitive map, (b) Cause and effect diagram, and (c) Tree diagram.

Case Study

S Distribution (UK) Ltd. (SDL) is part of the S-Corporation, which specialises in the configuration of the companies’ products to customer specification before delivery to customer. The SDL is a cost centre within the S-Corporation.  Its customers can be broadly categorised as Original Equipment Manufacturers (OEM’s) - such as Sun, Compaq, Digital, Dell, Apple, etc.- and Distributors who in turn supply the high street retail outlets and specialists shops. In addition “S Distribution” has a Service and Repair Centre which offers rapid repair and replacement service to its customer and end-user base.

IPMS Audit

The Centre for Strategic manufacturing was invited to SDL to conduct a performance measurement system audit against the Integrated Performance Measurement System Reference Model Version 2.3. The audit was conducted through interviews with all key personnel in SDL. The analyst used the reference model as a checklist throughout the interviews. The data collection phase of the audit took one analyst one day in the Company. The analyst then spent two days analysing the data and preparing the audit report which was summarised as follows:

· The Company's logical and physical structure is represented in Figure 4. Here it can be seen that, although logically there are three business units, the Company treats the OEM and the Retail business units as a single business.

· In general terms all stakeholders requirements are understood at all levels.

· There was a general absence of an external monitor with the exception of the areas which are monitored through the key customers Quarterly Business Reviews. This lack of visibility could compromise the Company's competitive position in the long term.

· The objectives set each level reflected most of the stakeholder's requirements, however there were some critical gaps with respect to competitive requirements of some of the business units.

· The Company did not differentiate between control and improvement measures. This led to a certain amount of confusion within the business.

· The Business Unit objectives, although clearly understood, were measured at the business level. This was because the company did not differentiate between the two logical business units (i.e. OEM and Retail). Consequently, the Company did not have a clear understanding of the level of responsiveness they were achieving at a given cost. 

· The Business and Business Unit objectives were relatively well deployed to the core business processes (i.e. the Order Fulfilment Processes) with the exception of Flexibility. 

· Flexibility was identified as a key order winning criteria for the OEM business unit. However, there was no evidence of a performance measure, which measured the flexibility of the OEM business unit or the OEM Order Fulfilment Process. 

· The stakeholder and core business process requirements were not at all deployed to the support processes such as Engineering Support and People Capability Management. There was no evidence of a practical Resource Bargaining Process based on objective performance measures, relating to the support processes and their stakeholders’ requirements.

· The performance reports did not include targets (except in some cases) and time scales which suggest that these measures are for control purposes rather than improvement. 

· There was no evidence of active measures being used against each one of the performance measures relating to objectives - However, there is an improvement planning system in place in the form of action plans, which are loosely related to the business objectives.

· Although the Company had detailed improvement plans, there were no measures, which monitored the Company’s progress and achievement of milestone targets.

· There was no evidence of an agenda to review the relevance of the performance measures.
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Figure 4b. Physical Structure of SDC

Prioritisation of Performance Measures

New performance measurement systems require that managers are supplied with all the necessary information about the long-term and short-term performance indicator accurately and timely. It is also required that the performance indicators are completed with targets and priorities.

The IPMS Audit has identified the performance measures that should be used by the Company. This case study focuses on the performance measures reported to top level management of SDL. It is important to note that the top managers should only be supplied with a minimum, but comprehensive and coherent, set of performance indicators. There are two groups of performance indicators, which should be reported to management of SDL, these are:

· Performance measures which relate to short-term survival of the company. This group usually contains aggregated financial indicators such as Value Added Cost and Total Costs, both of which are key measures used by the S-Corporation.

· Performance measures which relate to the long-term survival of the company. This consists of performance measures, which relate to customer satisfaction (market share and number of complaints), the drivers of customer satisfaction (quality, on time delivery, and flexibility), and learning and growth (Corporate, IT, SHE and IIP initiatives). 

The QMPMS was used to compute the priority of each performance indicator. The senior management of SDL was asked to complete the pair-wise comparison questionnaires. The results of the questionnaires were analysed using the Analytical Hierarchy Process software developed during the research. The results of priority computation show that Market Share has the highest priority  (0.333). This indicates that Market Share sustainment and growth are key to the long-term survival and growth of the Company. The second and third highest priorities are Rejected Orders (0.197) and Late Orders (0.193). Number of Complaints (0.035), Critical Defects (0.036) and Total Cost (0.039) are the three performance indicators of least importance.

The taxonomy for reducing the number of performance reports has been applied (Suwignjo et al, 1997). This reduced the number of reports used from 46 to 16 for daily monitoring.

Conclusion

The background to this paper identified the need for:

· A Reference Model for an integrated performance measurement system.

· An Audit Method to assess the integrity of performance measurement systems. 
· A technique for modelling the relationships between performance measures.
The paper introduced and briefly discussed the development of the IPMS Reference Model and the associated Audit Methodology. The approach adopted by QMPMS to model and understand the relationships between performance measures was also outlined. 

The use of the IPMS Reference model to audit the performance measurement system of a collaborating Company has been demonstrated through a case study. The audit efficiently identified deficiencies in the Company’s performance measurement system. The use of QMPMS to model the relative impact of various performance measures on the overall objective was also demonstrated through the same case study.

The IPMS Reference model has now been used in 17 organisations to conduct audits. In each case the audit results provided consistent and valuable feedback to the management teams. One short limitation of the Audit Method is that it is still facilitator dependent. At the time of writing the research team was further developing the Audit Methodology and the associated training package to minimise its facilitator dependency.

The QMPMS approach is still at validation stage. The research so far demonstrated that the techniques used within QMPMS can be used to model and understand the relationships between performance measures. However, the validity and stability of the model generated through QMPMS is still questionable. Again at the time of writing, the researchers were designing an experiment to test the validity of the models generated using QMPMS.  
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