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ABSTRACT: Even though there is a lot of research in performance measurement over the last two decades, there is very little solid research evidence that illustrates the impact of performance measurement systems. From a structured pilot case study, it was demonstrated that appropriately designed performance measurement systems with appropriate IT support, driven by senior management commitment, delivered positive impact on management and business. Based on these results, a hypothesis was constructed on the impact of IT supported performance measurement and tested at three other companies using action research as the main methodology. From the results of these action cases, it was proved that IT supported performance measurement with a drive and commitment from senior management would bring a significant improvement in identifying business strengths and weaknesses, making proactive decisions, facilitating continuous improvement as well as disseminating information and knowledge throughout the organisation.

Keywords: performance measurement, IT platform, drive from management.

INTRODUCTION

Despite the considerable amount of research carried out on performance measurement, less research was focused on it’s implementation and use (Bourne et al, 2000a). The major barrier identified for implementation and use of performance measurement is the lack of IT platforms (Bierbusse et al, 1998, Bititci et al, 2000a, Bourne et al, 2000b) and people’s behaviour with information in hand respectively (Davenport, 1997, Eccles, 1991, Bititci et al, 2002a). There is a revolution in the market over the last decade with a number of software vendors offering different IT platforms to support performance measurement.

Many organisations find it difficult to produce a persuasive business justification for any investment opportunities because there is often high uncertainty about the scale of impact and the scale of costs likely to be incurred. Despite the huge number of implementations of IT supported performance measurements in different industrial sectors, almost no research has been done to find the scale of impact. According to Bititci (2002a), Holloway (2001) and Neely (2002), there is very little solid research evidence that illustrates the impact of performance measurement systems. Hence the objective of the paper is to assess the impact of IT based performance measurement on business and management.
BACKGROUND LITERATURE

The performance measurement revolution started in the late 1970s and early 1980s with the dissatisfaction of traditional backward looking accounting systems. Since then, there has been constant development in this field. If we look back and see “What is Performance Measurement?” According to Neely et al (1995), Performance Measurement is the process of quantifying effectiveness and efficiency of actions. What is the purpose of Performance Measurement? Its purpose is to monitor and improve the performance of these actions on a continuous basis. According to Bourne et al (2000a), Bititci et al (2002b), the performance measurement is implemented in three stages as shown in Figure 1.






Figure 1. Life-Cycle of Performance Measurement. (Bititci et al 2002)

Designing performance measures

There are a number of frameworks and models developed for designing performance measures from strategy. The summary of all these frameworks and models are (Bititci et al, 2002a and 2000 and Hudson et al, 1999):

· Identify Stakeholder Requirements
· Perform External Monitoring 
· Develop Objectives
· Deploy Performance Indicators 
· Develop Causal Relationships (between leading and lagging indicators)

· Proactive Control of the Business Units and Processes

· Quantify the Causal Relationships between Indicators

· Identify Capabilities

· Assess Risk of Potential Failures

· Early Warning Mechanism

Implementing performance measures

While implementing performance measures, usually indicators are poorly defined (Schneiderman, 1999), which can lead to misunderstanding. Hence, the measures and indicators should be clearly defined (Bourne et al 1998, Neely et al, 1996), understood and communicated. According to Bourne et al (2000), Marr et al (2002) and Nudurupati et al (2002), for implementing each measure, the following tasks are required:

· Data Creation: The policies, procedures and systems required to create the data required.
· Data Collection: The collection of data at regular intervals.
· Data Analysis: The conversion of the collected data into useful information, in the form of trend charts, comparison charts, summary reports, statistical analysis, etc.
· Information Distribution: The communication of this information to the right people in the business for assisting decision-making.
According to Bititci et al (2000), Bourne et al (2000), Hudson et al (1999), Neely (1999), Bierbusse et al (1998), performance measurement implementation fails in many companies because of lack of IT support. Hence it is obvious that IT is one of the critical success factors for performance measurement implementation. 
Using and updating performance measures

Providing information on performance is not sufficient to improve business performance results. The real success lies in how people use this performance information (Prahalad et al, 2002, Davenport, 1997, Eccles, 1991). Many believe that the main reason, why performance measurement is short lived is because of the peoples’ behaviour with the information (Bititci et al, 2002, Marchand et al, 2000). Meekings (1995) argue that making people use measures properly not only delivers performance improvement but also becomes a vehicle for a cultural change, which helps liberating the power of the organisation.

Just as the strategy for the company changes dynamically based on external fluctuations, the relevant performance measures/indicators should also be reviewed to remain their relevance with the strategy (Bourne et al, 2000, Dixon et al, 1990, Bititci et al 2000). Hence a performance measurement system should include an effective mechanism for reviewing targets (Ghalayini et al, 1996) and a process for developing measures or indicators as circumstances change (Meekings, 1995, Dixon et al, 1990). Audit tools are also developed to find out the relevance of performance indicators defined for the business (Bititci et al, 1998, Neely et al, 1996).

Since the three stages of performance measurement involves human interaction and organisational behaviour, performance measurement changes the way information is managed, decisions are made, and so on. Hence it is necessary to indicate useful theories in organisational change management literature that are favourable for implementing performance measurement life cycle as well as evaluating the impact of performance measurement, during and after its implementation. 

Change management theories

According to Lewin’s (1947 & 1951) theory of force field-analysis, there are two sets of forces in operation within a social system, one driving the force to operate for a change and the other trying to increase the resisting forces. In order to maintain a successful change, the implementation team either should increase the driving forces or decrease the resisting forces. Burns and Stalker’s (1961) approach highlights the importance of organisation’s ability to adapt to the turbulent environment and includes two-contrasting management systems: mechanistic system and organic system. Galbraith (1973) identified that within an organisation, research and development departments have organic systems and production departments have mechanistic systems.

In late 80’s Dunphy and Stace (1990) proposed a two dimensional framework based on the scale of change such as fine tuning, incremental adjustment, modular transformation or corporate transformation as well as the style of leadership such as collaborative, consultative, directive or coercive. Two independent researches Pettigrew (1990) and Child et al (1987) identified that a contextualist approach is required, which includes three elements:

· the content or substance of strategy for the change programme.

· the process of change programme.

· the context in which changes occur.

METHODOLOGY

Performance measurement acts as a change management tool as it changes the way businesses are managed. It will initiate intended changes as well as un-intended changes. Most of the theories presented above are criticised for neglecting the so-called distinction between deliberate and emergent changes (Mintzberg, 1987). Deliberate refers to the new pattern of organising change as intended where as emergent change refers to the new pattern of organising change in the absence of prior intentions. However, this emergent change can only be realised in action and cannot be anticipated or planned (Orlikowski, 1996, Mintzberg, 1987). Studying the effect of the dynamic socio-technical systems can only be realised in action (Coughlan et al, 2002). Since our objective is to find these intended and un-intended changes, action research was chosen as the main methodology of the research.

Initially the intended and un-intended changes resulted in a structured pilot case study, from which a hypothesis was generated (induction). The hypothesis was tested (deduction) at three companies. Data was collected before and after implementing the system. At both stages, structured interviews were conducted with all managers who used the system. In total 28 managers were involved with 56 interviews across all three companies. Personal observations (through involvement) also assisted in data analysis. Cross case analysis across three companies was done to generate theory and create new knowledge.

PILOT CASE

There is anecdotal evidence for success of IT based performance measurement in four Scottish based companies. In one of these companies AFE (Packaging, Foil Rolling and Technical Products), a more detailed and structured case study was done. The design, implementation as well as impact of IT supported performance measurement at AFE was the study of previous papers (Bititci, 2002a and 2002b). 

The IT supported performance measurement system, locally known as the MTR system, implemented in AFE plant had resulted in significant benefits. The results of this study are summarised as follows: 

· Making performance information more transparent and visible

· Improving accuracy, reliability and credibility of performance information

· Creating awareness of issues and focus on critical problems

· Creating an understanding of the cause and effect relationship between the business measures and operational measures

As a result of these factors, managers are:

	· more confident with their decisions

· more proactive in their management style
	· working more as a team than individuals

· more efficient as a team


This study provided strong empirical evidence that appropriately designed performance measurement systems, if supported through appropriate IT platforms, appropriately implemented and used will:

· Hypothesis 1.1: Improve Business Benefits by identifying strengths and weaknesses of the business (business benefits such as making performance information more transparent and visible, improving accuracy, reliability and credibility of performance information, creating awareness of issues and focus on critical problems, etc.)

· Hypothesis 1.2: Improve Relationship on supply chain with customers and suppliers by sharing the key performance related information

· Hypothesis 1.3: Facilitate management to make more pro-active decisions (In this context proactive decision means - making decisions faster than before, with up-to-date information in near real-time basis)

· Hypothesis 1.4: Acts as a critical component of an ongoing process improvement tool

· Hypothesis 1.5: Disseminate the performance information throughout the organisation.

· Hypothesis 1.6: Change the behaviour of the people in the organisation (either negatively or positively)

ACTION CASES

The IT enabled Performance Measurement System was implemented by three companies.

Action Case 1

Company SLC based in Edinburgh was founded in 1858 had a vast experience in producing different types of labels using digital and combinations press technology with 64 employees. Before the IT supported performance measurement system was implemented, the Company as a whole was suffering from:

· Hidden information 

· Difficulties with data processing and sorting information in a meaningful way

· Lack of effective communication of the information

· Lack of visibility over changes and trends
· Information was not available readily to support decision-making
After implementing the system at SLC, the interviews with the managers demonstrated that there was some improvement in Hypothesis 1.1 and 1.5 and very small improvement in Hypothesis 1.2, 1.3, 1.4 and 1.6 as shown in Figure 2. However, the reasons for not having a significant impact/improvement were: 

· The WePMS was implemented only for the operational activities of the Company

· There were technical limitations in the data collected on shop floor (the automated data capturing system cannot be changed) 

· The senior management did not develop confidence in the system due to the limitations in the data capturing and hence did not drive the company wide use of the system

· The performance results were not communicated to everyone in the organisation, especially for all team leaders and people on the shop floor

Action Case 2

Company HSL based in Perthshire was formed in 1979 was established as a leading source of pure unspoilt natural mineral water with 200 employees. Before the IT supported performance measurement system was implemented, the company HSL was suffering from:

· Hidden information

· Difficulties associated with data collection in the shop floor

· Lack of effective communication of the information

· Lack of visibility over changes and trends
After the IT supported performance measurement system was implemented at HSL, the interviews with the managers demonstrated that there were significant improvements in Hypothesis 1.1 and 1.5 and some improvement in Hypothesis 1.3, 1.4 and 1.6. There was almost no improvement in Hypothesis 1.2 as shown in Figure 2. The reasons for these improvements are:

· The Senior Management was very committed with the system and its use

· The management team gained confidence in performance information generated by the system because the data was accurate and timely 

· The performance results were communicated to everyone in the organisation, especially for all team leaders and people in the shop floor

However the reasons, why the system did not lead to significant impact on all areas are:

· After the system was implemented, the project was no longer a priority and new more important projects were launched, i.e. Hawthorne effect 

Action Case 3

Company ADL based in Dumbarton was founded in 1988 although the roots of the Company were originated in 1827. It is a leading international spirit producer with 1200 employees. Before the IT supported performance measurement system was implemented at ADL, the company as a whole was suffering from:

· Performance information was not available at single source (since data was available at different sources)

· Lagging indicators

· Lack of visibility because information was hidden 

· Difficulties associated with data processing and sorting information 

· Lack of effective communication of the information

· Changes and trends are not transparent to everyone
· Information available for decision-making was out-of-date
After implementing the near-real-time IT supported performance measurement at ADL, the interviews with the managers demonstrated that there were significant improvements in Hypothesis 1.1 and 1.5 and some improvement in Hypothesis 1.3, 1.4 and 1.6. There was almost no improvement in Hypothesis 1.2 as shown in Figure 2. The reasons for these improvements are: 

· The Senior Management was very committed with the implementation and its use

· All the management gained confidence in performance information generated by the system in near-real-time

· The performance results are communicated to everyone in the organisation, especially for all team leaders and people in the shop floor

However the reasons, why the system did not make significant impact are:

· The people on the shop floor did not start using the system, because they did not have the computer(s), which displays information on the production lines 

· Even though managers are committed with implementation, some of them lack vision in terms of what they want from this implementation

· It takes more than six months to have its impact on implications such as improving cultural behaviour, improving relationship with customers and suppliers, etc.

DISCUSSION

The final results of the interviews at each company are compared against each other as shown in Figure 2. It is clearly evident that the impact of implementations at AFE and HSL are more significant than at ADL and SLC. The reason being that the performance measurement was implemented throughout the organisation in AFE and HSL, however it was restricted to operational activities at ADL and SLC. Senior management commitment was significant at AFE, ADL and HSL. They used the system in their routine daily business in identifying trends and making pro-active decisions. They insisted that everybody use the system, with an open and non-threatened management style. Initially in AFE and HSL there was some resistance at lower levels to use the system, however it was overcome as the people realized the benefits of the system. 

However at SLC, the management were not confident on the information generated by the system because of its limitations. Hence the senior management were not committed to the rest of the project, which didn’t drive the people into using the system. This was reflected in interviews, as shown in Figure 2, with very little improvement at SLC.

The dissemination of information is significant in all four companies as the IT supported performance measurement is similar in all companies. However due to some limitations of data capturing on the shop floor at SLC, all the required information could not be disseminated, which is reflected in Figure 2 with less improvement than the rest of companies.
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Figure 2: Cross Case Analysis - Results

The relationship with customers and suppliers was enhanced in the case of AFE as it shared some of the critical statistical information with customers in improving the output product delivered to them. However, in rest of the companies it didn’t improve much because the companies did not provide access to the information for their customers and suppliers. These companies wanted to exploit the system with in the organisation first and then involve suppliers and customers in improvement projects. 

The culture of the people was almost same in all four companies. Some of the management described the peoples’ culture as “Who moved my cheese”. The employees always wanted to do routine tasks without changing, no matter how the world changes. However, with the drive from senior management, the people realised the benefits of the system and changes for the better was observed with some individuals. The management reckon that there is still a room for improving the cultural behaviour of the people, which may take a few years.

The other factors, which made significant improvements on implications at AFE, ADL and HSL are:

· Simplicity in selecting few measures
· Adoption of Shewhart charts as a standard method of reporting
· Data collection and analysis were integrated into the business as part of everyday job
· Data collection, analysis and communication were automated as much as possible
· Maintaining data accuracy
· Facilitating cross-functional teams for continuous improvement programmes

· Empowering people to make experience and information driven decisions

CONCLUSION

This paper provided empirical evidence that appropriately designed performance measurement systems, if supported through appropriate IT platforms, appropriately implemented and used with senior management commitment, will improve identification of strengths and weaknesses of business, pro-active decision making, continuous improvement, dissemination of information and knowledge, cultural behaviour of people. The following factors significantly contribute to the above implications when implementing performance measurement:

	· Data accuracy

· IT support

· Resistance from people
	· Drive from senior management

· Commitment from senior management

· Launch of other projects during this period


However, this conclusion is based on four case studies with interviews done before and after six months of implementation. The authors and senior managers in interviews expressed their confidence that the benefits enjoyed will become more significant as time elapses, i.e. in one or two years after the implementation.
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Update Performance Indicators








Implement the plan, identify the data sources for performance indicators and measure them














Design (redesign) business units and processes for improvement, define performance indicators and model the relationship between these indicators





Use these indicators (the data) for assessing the progress in plan and to make necessary actions for improvement








PAGE  
10

