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PERFORMANCE MEASUREMENT MODELS – COMPARATIVE REVIEW
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Abstract: The purpose of this paper is to present the major performance measurement models (PMM) existing in management theory used by managers in their work as well as to show the incremental evolution of PMM during the time. As the results the comparative study will be conducted. In the paper authors identify also and introduce the main advantages and disadvantages of presented model. The paper is based on a literature review (main methodology).
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1. INTRODUCTION
In the new global economy, many business enterprises must achieve “world-class” status. It means that they must achieve a level of excellence such that they can compete on a world-wide basis [7]. To do this they have to search for methods and models which can help them to perform the best results. Performance measurement systems (PMS), such as Balanced Scorecard, focus on organizational performance and may be considered as a means of reaching performance objectives. In the literature there are proposed many different systems so they become a models for organizations and for developing the new one. The basis in such models is performance measurement. 
Performance measurement is defined as the process of quantifying efficiency and effectiveness [2]. Effectiveness is compliance with customer requirements, and efficiency is how the organisation’s resources are used to achieve customers’ satisfaction levels. To quantify efficiency and effectiveness performance measures should be chosen, implemented, and monitored. The performance measurement research area is very broad and is widely penetrated and discussed both by the researchers in the literature and by practitioners in the organizations. The most widely cited authors in the field of performance measurement come from a variety of different disciplinary backgrounds – accounting, information systems, operations management and operations research [10]. These cause in undertaking exploratory and research steps from different point of views in many different perspectives. 
2. METHODOLOGY

The main research methodology is the literature review regarding performance measurement, especially performance measurement models (PMS). There was also conducted the comparative study. The aim was to answer the following research questions:
1. What are the major PMMs? How can they be grouped? 

2. What are the main trends in PMMs evolution?

3. What are the main pros and cons of PMMs in different time?
The paper consists from six sections. Introduction is section one. In section two, a research methodology is presented. In section three, review of key PMMs is presented according to business models perspective, chronological perspective and process/cycle perspective. Section four is covered by the discussion for presented PMMs review. Finally, conclusions according to accepted research questions are presented in section 5. Section 6 includes the bibliography.
3. PERFORMANCE MEASUREMENT MODELS (PMM) – REVIEW 
The performance measurement model is the model of performance measurement system which may be used by the organization. Often when such performance measurement system is incorporated into management system of the organization and become popular among many organizations is noticed as target performance measurement model. Each model has its advantages and disadvantages and includes some important assumptions and requires but at the same time differs from another one. Changing environment trigger new challenges and those require new ways of performing the business and measuring organizational performance. Therefore there are developed different performance measurements models fulfilled changing expectations of managers. 
3.1 PMM - business models perspective
The review of major performance measurement models we start from the selection and division of organizational business models into some groups. On the basis of our study there were identified three main groups of business models which constitute the performance measurement models (table 1).
	Excellence models
	Models according to ISO Standards
	Academics, researchers,

practitioners

	1. Most famous BEM used as global reference models:

- EFQM Excellence Model in Europe
- Malcolm Baldrige National Quality Award in USA
- Deming Prize in Japan

2. National Quality Awards (NQAs), e.g.:

- Polish Quality Award
	- Requirements of standard ISO 9001
- Self assessment according to ISO 9004

- Self assessment according to ISO 10014
	- T. Peters, R. Waterman

- J.S. Oakland

- H.J. Leavitt

- P. Senge

- S.M. Dahlgaard- Park and J.J. Dahlgaard

- N.L. Frigon and H.K. Jackson

- School of St. Gallen

- Mc Kinsey

- Toyota, etc.


Table 1. The main groups of excellence business models as the foundation for performance measurement models [5]
The first group include international and national quality models – models of Quality Awards (European, American, Japan, Polish, etc.). Each of these quality awards requires firms to complete a comprehensive self-assessment as part of the application process [6]. In this way they become a target model for performance measurement system. In the second group are models according to ISO Standards. Those models require the development of appropriate performance measurement system and help organization to carry out the ongoing assessment of established metrics, systems. In the third group are models developed by scientists / researchers and practitioners. Models in table 1 incorporateto organization may become a model / basis for developing appropriate performance measurement system which should assure achieving organizational excellence. The model’s typology proposed in table 1 finishes also the first phase of identification and classification the performance measurement models and their evolution in our study. 

3.2 PMM – chronological perspective (names and trends presentation)
In the second phase performance measurement models are presented according to time of their appearing. The chronological review of existing performance measurement models made Taticchi, Tonelli and Cagnazzo. They analysed the literature and presented among others the frameworks/models developed for large companies. Their evidence is wide and shows as extensive is the field of performance measurement. The list of identified models is shown in table 2. Most of the models have gone through some empirical testing and some have only theoretical development [13]. This evidence shows that performance measurement models have evolved during the time. 

	Period of introduction
	Name of the model/framework
	References

	Before 1980s
	The ROI, ROE, ROCE and derivates
	Simons (2000)

	1980
	The Economic Value Added Model (EVA)
	Stewart (2007)

	1988
	The Activity Based Costing (ABC) – The Activity Based

Management (ABM)
	Cooper and Kaplan (1988)

	1988
	The Strategic Measurement Analysis and Reporting Technique (SMART)
	Cross and Lynch (1988)

	1989
	The Supportive Performance Measures (SPA)
	Keegan et al. (1989)

	1990
	The Customer Value Analysis (CVA)
	Customer Value Inc. (2007)

	1990
	The Performance Measurement Questionnaire (PMQ)
	Dixon et al. (1990)

	1991
	The Results and Determinants Framework (RDF)
	Fitzgerald et al. (1991)

	1992
	The Balanced Scorecard (BSC)
	Kaplan and Norton (1992)

	1994
	The Service-Profit Chain (SPC)
	Heskett et al. (1994)

	1995
	The Return on Quality Approach (ROQ)
	Rust et al. (1995)

	1996
	The Cambridge Performance Measurement Framework (CPMF)
	Neely et al. (1996)

	1996
	The Consistent Performance Measurement System (CPMS)
	Flapper et al. (1996)

	1997
	The Integrated Performance Measurement System (IPMS)
	Bititci et al. (1997)

	1998
	The Comparative Business Scorecard (CBS)
	Kanji (1998)

	1998
	The Integrated Performance Measurement Framework (IPMF)
	Medori and Steeple (2000)

	1999
	The Business Excellence Model (BEM)
	EFQM (2007)

	2000
	The Dynamic Performance Measurement System (DPMS)
	Bititci et al. (2000)

	2001
	The Action-Profit Linkage Model (APL)
	Epstein and Westbrook (2001)

	2001
	The Manufacturing System Design Decomposition (MSDD)
	Cochran et al. (2001)

	2001
	The Performance Prism (PP)
	Neely et al. (2001)

	2004
	The Performance Planning Value Chain (PPVC)
	Neely and Jarrar (2004)

	2004
	The Capability Economic Value of Intangible and Tangible Assets

Model (CEVITAe)
	Ratnatunga et al. (2004)

	2006
	The Performance, Development, Growth Benchmarking System

(PDGBS)
	St-Pierre and Delisle (2006)

	2007
	The Unused Capacity Decomposition Framework (UCDF)
	Balachandran et al. (2007)


	2010
	The EFQM Excellence Model
	EFQM 2010


Table 2. Performance measurement systems – models/frameworks evolution [13, 12]
On the basis of presented models by Taticchi at al., it is possible to consider some generalizations about performance measurement models evolution in chronological perspective. Those generalizations show some main trends in evolution of performance measurement models. Table 3 shows trends evolution in performance measurement models.
	Period
	Field of interest
	Key issue

	before 1980s
	Organizational finance, traditional accounting systems
	· What measures should an organization take into consideration?

· Which financial measures are aggregated, complex and provide as many information as possible?

	1980s
	Searching for new ways of calculation useful in decision making processes
	· Should an organization take into consideration only a financial metrics or also nonfinancial? 

· Should be the measures internal only or also external?

· Is the organization the integrated system?

	1990s
	Designing performance measurement systems
	· What is the strategic success map of the organization?

· What measures should an organization take into consideration?

	Lates 1990s and early 2000s
	Deploying and improving performance measurement systems
	· How should deploy the organization the performance measurement systems?

· What are the main reasons for difficulties appeared during the deployment process?

	Lates 2000s and 2010s
	Further improvement of performance measurement systems and assesment of benefits results from deployed performance measurement systems
	· How do organizations manage using measures?

· How do organizations become the value from collected data?

· Do organizations become expected benefits from deployed performance measurement systems?

	Currently
	Searching for performance measurement and management systems; building performance in measurement in new areas of interests
	· How do organizations develop flexible performance measurement systems appropriate to changing environment?

· How can organizations control and manage their changing performance measurement systems? 

· Which fields of interest accrue nowadays and become important to performing the business?

· How can organizations cover the new fields by appropriate measures?


Table 3. Performance measurement models – trends evolution

In the late 1970s and 1980s, authors expressed a general dissatisfaction with traditional backward looking accounting based performance measurement systems, identifying their shortcomings and arguing for change [1]. The most popular performance measurement models in this time are based on traditional accounting system, e.g. the ROI, ROE, ROCE. ROI was developed by the Du Pont brothers in the early twentieth century as one of the earliest performance measures that could measure profitability of investments in a diversified, modern organization [4]. The tendency, when performance measurement systems were based especially on the financial metrics, was correct in the time of stable environment, mass production, and little amount of indirect costs and quickly become not sufficient and adequate to the changing need of organizations. According Neely traditional performance measures, developed from costing and accounting systems, have been criticised for [1]: 

· encouraging short termism;

· lacking strategic focus 

· encouraging local optimization; 

· encouraging minimisation of variance rather than continuous improvement; 

· not being externally focused; 

· and even for destroying the competitiveness of US manufacturing industry.

According Tung, Baird and Schoch there are 4 main shortcomings of financial measures [14]. First, these outcome-oriented measures do not allow managers to assess how well employees perform across the full range of strategically important areas, such as quality and service delivery. Second, traditional financial measures describe consequences rather than causes, hence they are not actionable. Such measures provide limited guidance for future actions since they do not tell managers what needs to be fixed. Third, the focus on aggregate financial outcomes may encourage managers to engage in “gaming” behavior to maximize short-term results at the expense of long-term effectiveness. Finally, traditional financial measures can conflict with strategy and they are not externally focused. The limitations of traditional performance management systems, together with intense competitive pressures and changing external demands, have led to the increased advocacy of non-financial measures. In the 1980s, the EVA and the ABC models came as a result of observed deficiencies in the traditional accounting systems [13]. The SMART model additionally link strategy to operations, use external and internal measures of performance and model the company as an integrated system. Balanced measures and the use of non-financial indicators are the main news introduced by the SPA model. 
In the 1990s there is a performance measurement models boom. Examples of models include CVA, PMQ, RDF, BSC, SPC, etc. In public sector Performance Budgeting was developed [8]. The development of performance measurement systems has initiated a stream of research focusing on their design and implementation [4]. Deployment, improvement and benefits assessment are the main trends in 2000s. Currently the searching for performance measurement and management systems and building performance in measurement in new areas are in the centre of researcher and practitioners interests. 
3.3 PMM – process/cycle perspective

In the literature there is another critical look at PMM evolution. According to Neely the evolution of the field of performance measurement consist of 5 broad phases [10]:

1. Problem identification - recognising and discussing the weaknesses of measurement systems and their organisational impact (1980s)

2.  Proposed frameworks – proposing the potential solutions – e.g. measurement frameworks such as the balanced scorecard (early 1990s)

3. Methods of applications - searching for ways in which the proposed frameworks could be used. Processes and methodologies for populating measurement frameworks were being developed and discussed by the research and practitioner communities (late 1990s)

4. Empirical investigation – starting to gathering empirical data on impact of measurement frameworks especially the balanced scorecard because of an increasing numbers of organizations adopting the proposed measurement frameworks (early 2000s)

5. Theoretical verification – asking about the theoretical validity of measurement frameworks and methodologies (late 2000s)

The last phase cause the cycle starts again.  The phases in this evolutionary cycle are not as clearly delineated as this description suggests, but the cycle appears to be a reasonable proxy for understanding the development of the performance measurement field.

4. DISCUSSION
Performance measurement models change during the time. According to Neely there were seven main reasons for making changes in measures which measure business performance [11]:

(1) the changing nature of work;

(2) increasing competition;

(3) specific improvement initiatives;

(4) national and international awards;

(5) changing organisational roles;

(6) changing external demands; and

(7) the power of information technology.
All of these reasons are valid also today and therefore today’s performance measurement models have to be flexibility oriented. It means that there is a need to develop such model which can fast and appropriate capture the rapidly changing environment and continuously changing areas of performing business. 
On the other hand if change of performance measurement model has to be effective organization must overcome such factors as: absence of an effective process, lack of necessary skills and human resources; inflexible systems and inappropriate culture [3]. These requirements cause that designing, developing, assessing and improving the performance measurement models are not easy, but all of proposed models are valuable indicator helping organizations identify the set or appropriately set of performance measures reflecting their performance and objectives [9]. 
5. CONCLUSION

Major PMMs are different in different time. The most popular are: ROI, EVA, BSC, BEM, PP, The EFQM Excellence Model. PMMs can be divided into several groups. It depends on accepted assumptions. There can be identified three main perspectives to groping PMMs: business models perspective, chronological perspective and process/cycle perspective.
The main trends in evolution of currently PMMs are connected among others with: the changing nature of work; increasing competition; specific improvement initiatives; national and international awards; changing organizational roles; changing external demands; and the power of information technology. 

The main advantage of old PMMs was their simplicity and connection with organizational financial perspective. Therefore main cons of old models concern the lack of nonfinancial perspective, external orientation, future orientation, etc. New PMMs appeared recently focus on these barrier aspects and try to overcome them. 
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