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Abstract

The performance measurement revolution started in the late 1970s with the dissatisfaction of
traditional backward looking accounting systems. Since then the literature in this field 1s
emerging. Most of the focus was on designing performance measurement systems, with few
studies illustrating the issues in implementing and using performance measurement systems.
However there was no solid research reported in literature that demonstrated the impacts of

performance measurement when implemented and used with appropriate IT support.

In this research, initial evidence was gathered from four companies where IT-supported
performance measurement system (IT-PMS) made positive impact on management and
business. The findings obtained from these studies were grounded in theory and formed the
basis for creating a set of predictions on management and business implications (dependent
variables) and pre-conditions, which are the factors that effect the implications (semi-
dependent variables). The objectives of this research were to prove predictions and pre-

conditions as well as to build relationships between IT-PMS implementation (independent

variables), predictions and pre-conditions.

In order to achieve the research objectives, true experiments with the researcher as facilitator
/ personal observer (of the experiment) was considered to be essential. It was also essential
to have a degree of control by the researcher to vary these independent variables and study
their impact on dependent and semi-dependent variables. This strongly urged the researcher

to adopt action research as the main research domain, by implementing IT-PMS at four

companies and monitoring its impact.

Finally, the research demonstrated that appropriately designed performance measurement
systems, if supported through appropriate IT platforms and driven by senior management,
appropriately implemented and used will result in positive management and business
implications such as: facilitating more pro-active management style, increasing positive
behaviour such as focusing on facts, communication, empowerment and teamwork, creating
complete transparency and visibility of information, identifying weak areas of the business

and promoting continuous improvement.
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Chapter 1: Introduction

1.1 Background

As we moved into the 21% century, manufacturing industries are facing tough challenges to
succeed in a globally competitive market. Markets are becoming increasingly sophisticated
and dynamic. Customer demand is changing rapidly in terms of sophistication of the
products and services they require. As a result, companies need to become more responsive
to customers and market needs with a greater number of customer specific products, more

flexible processes, suppliers and resources co-ordinated through a number of factories and

warchouses, whilst reducing costs.

In order to proactively respond to these challenges, management requires up-to-date and

accurate performance information on its:

e Markets and customers

e Competitive position

e Financial performance

e Operational performance

e Suppliers performance and so on

Furthermore, this performance information needs to be integrated, dynamic, accurate,
accessible and visible to aid fast decision-making to promote a proactive management style

leading to agility and responsiveness.

Some companies are now attempting to make use of information technology to provide the
required performance information on-line. However in many of these companies, managers
suffer from data overload. These companies have information systems that generate piles of
performance reports, often after the incident. Managers in these companies need predictive
measures that indicate what will happen next week, next month, or next year (Neely 1999).
Managers need up-to-date performance figures on production, quality, markets, customers,

etc. through which managers can proactively act on controlling several processes to achieve

the financial performance.
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1.2 This Research

From previous experience with a number of manufacturing organisations, the research at the
Centre for Strategic Manufacturing in the University of Strathclyde identified that: Despite

the amount of research and development in performance measurement, systems that are

properly integrated, dynamic, accurate, accessible and visible to facilitate responsive

manufacturing are still not common (Bititci and Carrie 1998). This is because the technical

and people issues concerning the dynamics of performance measurement systems are not

completely understood.

Bititci et al (2000) used the IPMS Reference Model to audit the performance measurement
systems of over 30 UK and European based manufacturing and service compantes. This

work identified the main reasons behind the absence of performance measurement systems

that would facilitate responsiveness and agility as:

* Today most performance measurement systems are historical and static. That is, they are
not dynamic and sensitive to changes in the internal and external environment of the
firm. As a result, the information presented is not relevant, up-to-date or accurate. This
creates a vicious circle because it has a negative effect on the perceived value and

usefulness of the performance measurement system, resulting in lack of commitment and

ownership, which, in turn, discourages proper maintenance and updating of the system.

* Few performance measurements systems have an integrated IT infrastructure. Hence
lack of IT results in cumbersome and time consuming data collection, sorting,
maintenance and reporting. As a result, companies cannot justify further investment of
already stretched resources in data collection, sorting, maintenance and reporting type

activities, which are seen as having low perceived values.

The five-year action research by Boume (2000a) based at the University of Cambridge

identified the drivers and barriers of performance measurement system design interventions:

* Drivers: Senior Management Commitment, Perceived Benefits

» Barriers: Parent Company Initiatives, Lack of IT Support, Time and Effort Required,

Resistance.
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Hudson et al (1999) at Plymouth University summarised the reasons for failure of

performance measurement systems initiatives in SMEs as:

= Historical measures with out-of-date and irrelevant information
* The time consuming nature of PMS development and maintenance

* Lack of commitment and enthusiasm from senior management

In summary, the research conducted at Strathclyde University, Cambridge University and
Plymouth University identified that IT plays a major role in implementing performance
measurement. In order to monitor this IT supported performance measurement system and
make people use the system, it is necessary that the drive and commitment should come from

senior management, as shown in the following stages:

* Design (such as the type of framework or model used for finding key indicators, type of
information required at different levels of management, customers, suppliers, etc.)
* Implementation (such as software and hardware to support data collection, data analysis,

data communication, etc. for implementing performance indicators)

» Use (such as making people use the above performance information for decision-

making, training the people in using it, reducing resistance, etc.)

However, 1t 1s difficult to prove the implementation of these IT supported performance
measurement systems are worth the investment. Despite the huge number of practical
implementations of IT supported performance measurement systems (IT-PMS) in different
industrial sectors, little or almost no research has been done in correlating the amount of
investment spent in implementing IT based performance measurement systems with the
benefits or the impact it had on business and management. “Are the results / impacts worth
the system implemented?” According to Bititci et al (2000 and 2002), Holloway (2001) and
Neely (2002), there is very little solid research evidence that illustrates the impact of

performance measurement systems.

Hence the research set its objective as to study the issues concerning dynamics of

performance measurement by embedding performance measurement systems using IT and
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web technology, implementing these in collaborating companies and studying its impact on

management' and business®. The initial research questions raised are:

e What is the impact of IT-PMS on management and business?

e What are the critical success factors of IT-PMS projects, which cause the impact

identified in the previous research question?

1.3 Structure of this Thesis

The research started with a wide review of literature on performance measurement and this is
reported in Chapter 2. It starts with a review on the evolution of performance measurement.
It then includes designing performance measurement as well as issues in implementing and
using performance measures. The sections covered in this chapter are shown in Figure 1.1.

The research strategy adopted to do this general literature review was exploratory (the

process used was exploring different issues in literature) and archival (the main data source

was archives) approaches.

Evolution of performance measurement

Designing performance measurement

Performance Measurement _ Implementing performance measurement

Using performance measurement

Impact of performance measurement

Figure 1.1 Structure of Chapter 2

Chapter 3 starts with evidence from four companies where IT-PMS had positive impact on
business and management. Later on it explains the structured pilot case study at AFE, an
Aluminium Rolling Mill, which developed a fully integrated IT-supported performance
measurement system (IT-PMS) based on the Integrated Performance Measurement Systems
(IPMS) Reference Model (Bititci and Carrie 1998). It also describes several factors of IT-
PMS, which resulted in management and business implications. The flow of sections in

Chapter 3 is shown in Figure 1.2. The research strategy adopted to do the pilot case studies

was exploratory (the process used was exploring different issues in companies) and

' Implementing IT-supported performance measurement would result in management implications
such as the change in their behaviour, decision-making, confidence levels on information and
decisions, etc.

? Implementing IT-supported performance measurement would result in business implications such as
performance improvement, relationship across the supply chain, etc.
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empirical (the data source was practical observations) approaches. Based on Chapter 2 and
the findings obtained from these pilot case studies, the initial research questions are
tentatively' answered, and two new research objectives are identified. In order to achieve

these objectives, a detailed and structured literature review was done, which is reported in

Chapter 4.

-Evidences from Practise
RCSUIR]  wv

1 /

Cross-Case Analysis

| Structured Case Study at AFE |

|Establishing Research Objectives

Figure 1.2 Structure of Chapter 3

Chapter 4 covers literature on IT and performance measurement from five different
perspectives as shown in Figure 1.3. The research strategy adopted to do the specific
literature review was exploratory (the process used was exploring different issues In
literature) and archival (the main data source was archives) approaches. The first section
reviews literature on general IT for data collection, analysis and communication, which is
then subdivided into performance information practices and performance information
behaviour. The second section covers the management information systems existing in the
companies and their difficulties in supporting performance measurement. The third section
reports a review of performance management information systems available in the market to
support performance measurement. The fourth section covers the concepts, models and
frameworks available in literature to identify the impact of technology on business. Finally,
in the fifth section it describes different change management models in general, including

technology based change management models, for implementing IT-PMS in companies and

studying the change.

' The research questions are answered from exploratory stage and hence they cannot be directly
contributed to theory. Hence they are tentatively answered, which serves as predictions.
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General Information Performance Information Practices
Technology

+
Performance Measurement Performance Information Behaviour

Common problems with
Management Information
Systems

Common problems with management
information systems in organisations to
support performance measurement

Classification of IT platforms available

in Market to select them
Review of Commercial

Performance Management Methodology adopted for review

Information Systems

Detailed and structured review of each
IT platform based on standard criteria

Impacts of IT on business and Describes different models or frameworks
management available in literature, which explain the
= impact of IT on business and management

Change Management Theory Describes different change management
models in general, including technology

based change management models

Figure 1.3 Structure of Chapter 4

Research Methodology
Problem Finding Problem Solving

Formal Informal
Approaches Approaches

Philosophical Social Technical
Sense Sense Sense
s Positivism

* Phenomenological

» Research Mode .
= Research Strategy » Data Collection

= Research Domain * Data Analysis

Figure 1.4 Structure of Chapter 5
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Chapter 5 covers a description (concept level) of several research methods, strategies, tools
and techniques 1n general as shown in Figure 1.4. It also describes (detailed level) the
methodology (group of research strategies, methods, tools and techniques) used for this
research by i1dentifying their strengths and weaknesses. It also presents the suitability of the
selected methodology for this research. Towards the end of this chapter it defines a set of
quality criteria to assess the quality of this research in terms of both the design process of the

research as well as 1ts outcome.

Chapter 6 describes the implementations carried out at each company and discusses the
results obtained from each of the four companies using personal observation and interviews

to assess the impact of IT-PMS. The research strategy adopted to obtain the findings from

the four companies was descriptive (the process used was describing what happened in each
company) and empirical (the data source was practical observations) approaches. However
the research domain used was action research. Finally, it includes cross-case analysis
between four cases as shown in Figure 1.5. The research strategy adopted to do the cross-
case analysis is explanatory (the process used was explaining different themes identified in

this research) and empirical (the data source was practical observations) approaches.

Introduction and Background
Implementation Plan

Actual Implementation
Assessing the Impact

Introduction and Background
Implementation Plan

Actual Implementation _
. | Assessing the Impact Cross-
| Action
FERES * Introduction and Background Analysis
L - J

* Implementation Plan
* Actual Implementation
* Assessing the Impact

HWL

* Introduction and Background

* Implementation Plan
) * Actual Implementation /

= Assessing the Impact

Figure 1.5 The Action Research, Results and Analysis Presented at Chapter 6

The discussion for this research is presented in Chapter 7. Initially it presents the summary

of this research. It then presents a critical discussion on how the problem was initiated and
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research questions were broken down. It continues to present the discussion on the research
findings, including methodology. It then explains the contribution made by this research to
theory and practice. Finally, 1t concludes the chapter by assessing this research design and

outcome of this research using quality criteria defined in Chapter 5.

The limitations of this research are presented in Chapter 8. It identifies the potential
possibilities of future research in this area. It also includes the personal reflections of the

researcher in doing this research.
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Chapter 2: Literature Review

2.1 Introduction

This research started with evidence from a number of companies, which had IT supported

performance measurement systems (IT-PMS), and had a positive impact on management and

business. The details of the evidence are reported in the next chapter (Chapter 3). In order to

study the positive impact on business and management, it is necessary to do case studies

with the companies where the evidence was found. To facilitate these studies, it is essential

to do a structured literature review on performance measurement in general as well as any

models or frameworks explaining the impact of performance measurement in particular.

Hence the objectives of this literature review are:

To demonstrate a critical understanding of different stages in the life-cycle of
performance measurement: design, implementation and use stages

To discuss the role of IT at each stage in the life-cycle of performance measurement

Hence the scope of this literature review is limited and structured as shown below:

Evolution of Performance Measurement: It reports the origins of performance
measurement starting from the 1940s and 50s with an industrial assault by a number of
Japanese companies facing a number of quality issues, to the latest developments in
performance measurement

Design of Performance Measurement: This is the stage in which the views of customers
and other stakeholders’ needs are translated into business objectives and appropriate
performance measures. There is enormous growing literature and understanding on this
stage including several frameworks and models used for designing performance
measures.

Implementation of Performance Measurement: There i1s much less literature existing
about this stage (Bourne et al 2000b). However a few researchers, Meekings (1995),
Bourne et al (2000a), Hudson et al (1999), Bititci et al (2000) identified the main

blockers and drivers of performance measurement implementation.
Use and Review of Performance Measurement: This is also an area much less explored

by researchers. The real benefit of performance measurement lies in people using these

measures to assess their achievement towards achieving strategy. However there should
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be a review mechanism, which ensures that these measures are not diverging from

strategy.
* Impact of Performance Measurement: Identification of any models or frameworks

existing in literature to study the impact of performance measurement.

2.2 Evolution of Performance Measurement

In the 1940s and 50s there was a big industrial assault by a number of Japanese companies
facing a number of quality issues such as lot sizes, defects, inventory wastes, processing
wastes etc (Suzaki 1987). Japan i1s a small country with over population and insufficient
resources, hence the Japanese always aimed at reducing idle inventories (which comprises of
scarce materials), storage of idle inventories (occupying their limited space), defective parts,
assemblies, etc. the Japanese have then translated their solutions into a collection of tools,
techniques, procedures into Total Quality Control (TQC). This combined with just-in-time
(JIT), Kaizen and other productivity improvement techniques has given Japanese industry, a

cutting edge decision power in Industrial Management (Schonberger 1982).

In the 1950s, the quality guru Deming recommended that the closed-loop control system, as
shown in Figure 2.1 (Ho 1999), to be used to continuously monitor the performance of the

business processes to identify and change the parts of the process that need improvements.

ACT

Figure 2.1 Deming’s PDCA Cycle

In contrast to Japan, the Western World had a plenty of resources. Most of the manufacturing

industries operate based on consumer demand for variety and change. The industries held the
goods and parts in inventory in order to be responsive in the changing demand of the

consumer. Prior to the 1970s, manufacturing industries in the western world based their

management paradigm on its manufacturing capacity and sales (Neely et al 2002). Much of
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the emphasis was kept in controlling the business with financial indicators such as sales,

productivity, efficiency, ROI, etc. Hence the cost accounting and management control

systems were designed based on these measures.

Western countries put much of their emphasis in innovation and caught up with major
advances in Computer Aided Design (CAD), Computer Aided Manufacture (CAM),
Materials Requirements Planning (MRP), etc (Imai 1986). The traditional cost accounting
models developed for mass production and few standardised products were up-dated to
accommodate the manufacturing environment in 1970s (Kaplan 1983). Much of the Japanese
techniques have not been recognised until World War — II. All the countries in the western
world, which supplied the resources to the World War — II felt the scarcity of resources.
Added to this, the five-fold rise in the price of crude oil between 1970-74 led to the

worldwide economic travail (Schonberger 1982).

In the 1980s recognition came in Europe and US that Japanese economic success (with
limited resources) was with their operational efficiency and effectiveness (Hayes et al 1980).
Japanese techniques and practices in their manufacturing firms had then widely accepted
throughout the world. The cost accounting models described the production processes using
extremely simplified models such as Economic Order Quantity (EOQ) (Kaplan 1984). The
importance of cost of quality is questioned by many people. New dimensions of
manufacturing performance such as quality, time, cost and flexibility came into the pictu:re
(Slack 1983). Hence a number of academics and practitioners recognised the need to change
traditional accounting measurement systems to accommodate the new manufacturing
philosophies and dimensions (Dixon et al 1990). However despite this recognition, the
accounting systems in most of the companies included only financial information in their

management reports.

Towards the late 80s and 90s many academics have criticised the problems with the
traditional financial measures, which are internal and historical based (Hayes et al 1980,
Skinner 1974, Kaplan et al 1992, Dixon et al 1990, Johnson et al 1987, Goldratt et al 1986,
Keegan et al 1989, Neely et al 1995). Since then there has been a number of frameworks and
models for performance measurement evolved such as Strategic Measurement and Reporting
Technique (SMART) Model (Cross K F and Lynch R L, 1988-1989), The Performance

Measurement Matrix (Keegan et al 1989), Results and Determinants Framework (Fitzgerald

et al 1991), Balanced Scorecard (BSC) (Kaplan and Norton, 1992, 1996 & 2000), Cambridge
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Performance Measurement Systems (CPMS) Design Process, (Neely et al, 1996), Integrated
Performance Measurement System (IPMS), a reference model (Bititci and Carrie, 1998),

Performance Prism (PP) (Neely and Adams, 2001), Business Excellence Models etc.

Other research programmes, and to a certain extent consultancy organisations, also
developed approaches, procedures and guidelines for developing and designing effective
performance measurement systems (Doumeingts et al, 1995, Krause 1999). There have been
several other initiatives for developing and defining performance measures for various
business areas and processes, including performance measures for production planning and
control (Kochhar, 1996), performance measures for the product development process

(Oliver, 1996) performance measures for planning and control (Oliver Wight inc, 1993).

Neely (1999) reports that from 1994 to 1996, there were more than 3600 articles published
on performance measurement, which he uses to describe a revolution in the business.
According to Neely et al (1995), performance measurement is the process of quantifying
etfectiveness 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. Waggoner et al (1999) argued that performance measurement in business serves the
purposes of monitoring performance, identifying the areas that need attention, enhancing
motivation, improving communications and strengthening accountability. Neely (1995)
defines performance measurement system as the set of metrics used to quantify both the
efficiency and effectiveness of actions. Lebas (1995) characterises performance management
system as the philosophy supported by performance measurement. It is the organisation-wide
shared vision, team work, training, incentives etc. that surround the performance
measurement activity, It is the application of information and knowledge arising from

performance measurement system (Adair et al 2003).

Holloway (2001) reports that much of the literature exists on particular models and
frameworks for performance measurement but they do not include the many evidences of
failed systems describing and analysing the problems of performance measurement.
However a state of art review in “business performance measurement” done by Adair et al
(2003) has demonstrated that empirical research is comprised mostly case studies and survey
methods, with very few progressive research methods. Methods such as path analysis and
action research have been used by handful of investigators (Neely 2000 and Bourne
2000a&b). Bourne et al (2000b), proposed a three-stage model for the development of

performance measurement systems as shown in Figure 2.1. There has been constant
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development in designing performance measurement. However, implementation and use of
performance measurement has received considerable attention in recent years (Kennerly et al
2003, Nudurupati et al 2003, Bourne et al 2000a,).

System desipn Implementation Usc of mcasures | Use of mecasures to
of smeasurdey to assess the | challenge strategic
implementation ' ussumptions
of stratepy

Reflect

Meeasure

Review

l_-_l—-—#_l—i_i—*“—h—'”

AcCt

Initial collection
Collation

Sorting f analyse

Distribastion

Desigming
CASUISS

v et () Dievelupinge measures
Idemifying -

key objectives T

-

(3) Reviewing measures

(4) Challenging xtralegy

Figure 2.2: Phases in Developing a Performance Measurement System (Source: Bourne
et al, 2000b)

There is a need for a systematic closed-loop approach that promotes improvement on a

continuous basis. Deming proposed that business processes should be analysed and

measured to identify the sources of variations that cause processes to deviate from customer

requirements. Deming also recommended that the closed-loop control system should be used

by managers to continuously monitor the performance of processes (business and

manufacturing) to identify and change the parts of the process that need improvements.
Bourne’s three-stage model for performance measurement together with Deming’s PDCA

cycle for continuous improvement are illustrated together with its performance measurement

implications as shown in Figure 2.3.

Chapter 2: Literature Review 13



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

Identify the key
areas that need
improvement,
decide the
changes needed
to improvement

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

Analyse the data, conduct
root cause analysis and

communicate the results
to decision makers.

Figure 2.2: Deming’s PDCA Cycle (Source: Bititci et al, 2002b)

These three stages of performance measurement: design, implement and use are discussed as
follows.

2.3 Designing Performance Measurement

The performance measurement revolution started in the late 1970’s and early 1980’s with the
dissatisfaction of traditional backward looking accounting systems (Kaplan et al 1992, Dixon

et al 1990, Johnson et al 1987, Skinner 1974). Since then, a number of frameworks as well as

tools and techniques have been developed for designing performance measurement, some of

which are listed below:

e Active Monitoring (Turner and Bititci 1999)
e Balanced Scorecard (Kaplan and Norton 1992 & 1996)

¢ Cambridge Performance Measurement Systems Design Process (Neely et al 1996)
e Deming Award (Ho 1999, Oakland 2003)

e European Foundation for Quality Management (EFQM) Excellence Model (EFQM
1999)

o Integrated Dynamic Performance Measurement System (IDPMS) (Ghalayini et al 1997)
e Integrated Performance Measurement System Reference Model (Bititci et al 1998)

e Malcolm Baldrige Award (Ho 1999)

e Performance Measurement Questionnaire (Dixon et al 1990)
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e Performance Prism (Neely et al 2001)

e Strategic Measurement and Reporting Technique (SMART) Model (Cross K F and
Lynch R L 1939)

¢ Quantitative Methods for PMS (Suwingnjo et al 1998)

The major performance measurement frameworks, which made a significant impact in this

field, are:

2.3.1 Strategic Measurement and Reporting Technique (SMART)
Model

(Cross K F and Lynch R L, 1988-1989)
It supports a four level pyramid of objectives and measures that ensures an effective link

between strategy and operations by translating strategic objectives from top down and

measures from bottom up as shown in Figure 2.4

Objectives Measures
Business
Market Units
Core

Customer Business

Satisfaction Flexibility Production Processes
Departments
: . Cycle Groups and
Quality Delivery T?(me Waste Work teams

Performance management systems

External
effectiveness

Internal efficiency

Figure 2.4: SMART Pyramid Model
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At the top level, a vision for the business is articulated from both the internal and external
environment. At the second level the objectives of each business unit are defined in terms of
market and financial issues. Based on these objectives strategies are formulated. At the third
level, the operating objectives and priorities are defined for the important success fronts:
Customer Satisfaction, Flexibility and Production. At the fourth level, the last one, more
specific operation criteria are defined such as Quality, Delivery, Cycle Time and waste for
each department. It cascades the measures down the organisation in such a way that the

measures at department level reflect the vision created at top level.

This framework illustrates how the performance measures are cascaded from the corporate
vision to the shop floor. It also makes the performance indicators relevant at various levels of
business, for instance, financial and market share indicators are only relevant at top levels,

which are cascaded into customer satisfaction, flexibility and production at the next level,

which are further cascaded into quality, delivery etc.

However, the framework does not put any emphasis on creating a strategy for the business. It
does not take into consideration the external fluctuations such as competitors’ positions,
external benchmarks etc. It does not model any inter-relationships between different
performance indicators (both leading and lagging). It does not have an audit tool for finding

the relevance of various measures from time to time.

2.3.2 The Performance Measurement Matrix

(Keegan et al 1989)

The framework starts with strategy by defining the strategic objectives of the company.
These objectives are converted into divisional and functional goals. These goals are
translated into overall performance measures, which are hierarchical as well as integrated

across business functions. These measures should be more specific as they extend down

towards operational levels. Finally, these measures are populated into a matrix as shown in

Figure 2.5.

The performance measures are basically classified as internal or external, cost based or non-
cost based. The basic idea behind the matrix 1s to make performance measures support the
company’s multidimensional environment. The authors kept an emphasis that performance

measures must be based on a thorough understanding of cost relationships and cost
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behaviour. It also argues that the performance measurement system must be revised regularly

to report or eliminate the wrong measures.

However, the framework does not put any emphasis in creating a strategy for the business. It
does not model any inter-relationships between different performance measures (both
leading and lagging). Even though it puts emphasis on finding the relevance of measures

from time to time, 1t does not include an audit tool for finding the relevance of the measures

from time to time.

Noncost Cost

Number of repeat buyers

e Number of customer
complaints

e Market share

e Productimage among target
customers

(Many others)

Competitive cost position
Relative R&D expenditure
Supplier cost position
Relative labour cost
(Many others)

External

Design cost
Material cost
Manufacturing cost
Distribution cost
End-product cost
(Many others)

Design cycle time
Percent on-time delivery
Number of new products
First-pass quality
Product complexity
(Many others)

Internal

Figure 2.5: Supportive Performance Measures (Source: Keegan et al 1989)

2.3.3 Results and Determinants Framework

(Fitzgerald et al 1991)

The framework identifies that both financial and non-financial measures should be used to

assess the health of organisations. According to the authors, financial performance and
competitiveness are the results of the actions taken in the past, but the other four dimensions,
quality, flexibility, resource utilisation and innovation are the factors that determine the

competitive success now and in the future. Some of these measures under each dimension

are shown in Figure 2.6
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It includes both internal and external measures as well as leading indicators (determinants)
and lagging indicators (results). It puts more emphasis on quality. The authors believe that 1f

there are any improvements in quality, it is usually reflected in their financial results.

[ e
nerformance

RESULTS Competitiveness Relative market share and position
Sales growth

Measures of the customer base
Profitability
Liquidity
Capital structure
Market ratios
Reliability
Responsiveness

@

®

@

@

®

@

@

@

@

o Acsthetics/appearance
¢ C(Cleanliness/tidiness
@
®
¢
®
9
®
@
9
¢
@

Financial

DETERMINANTS

Service quality

Comfort
Friendliness
Communication
Courtesy
Competence
Access
Availability
Securi

Volume flexibility
Delivery speed flexibility

Flexibility
emﬁcatlon flexibili

®
e Efficienc
e Performance of innovation process
e Performance of individual innovations

Figure 2.6: The Results and Determinants Framework (Fitzgerald et al 1991)

However, the framework does not put any emphasis in creating a strategy for the business. It

does not model any inter-relationships between different performance indicators (both

leading and lagging). It does not insist on finding the relevance of measures from time to

time, it does not include an audit tool for finding the relevance of various measures from

time to time.
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2.3.4 Balanced Scorecard (BSC)

(Kaplan and Norton, 1992, 1996 & 2001)

It is a widely accepted framework. It begins with the proposition that financial measures are
not sufficient to manage a business organisation. Financial measures only tell the story about
the past. They are not helpful, when improving the value created through investments in
customers, suppliers, employees, technology, etc. Hence the Balanced Scorecard framework
was constructed to complement measures of past performance with measures of the drivers

of future performance. The objectives and measures of the scorecard are derived from an

organisation’s vision and strategy.

FINANCIAL
“To succeed financially, how
should we appear to our
share-holders?”

CUSTOMER INTERNAL BUSINESS
“To achieve our vision, Vision PROCESS
how should we appear to & “To satisfy our shareholders
our customers?” Strategy and customers, what

business processes must we
excel at?”

LEARNING & GROWTH
“To achieve our vision, how
will we sustain our ability to

change ang improve?”

Figure 2.7: Balanced Scorecard (Kaplan and Norton, 1992)

It includes a set of measures that gives top managers a comprehenstve and balanced view of
the business by including financial measures, customer satisfaction measures, internal

business process measures and learning and growth measures as shown in Figure 2.7.

Although it was developed originally in the early 90s, since then it has evolved considerably.

Later versions of Balanced Scorecard included the cause and effect relationships between

various performance indicators (both leading and lagging) defined under different views as
illustrated by a simple example of a low cost airline with RONA as one of the main target

indicators to improve, as shown in Figure 2.8 (CIMA, 2001). In this way, Balanced
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Scorecard includes modelling the effect of relationships between financial lagging indicators

and non-financial leading indicators.

However, Balanced Scorecard does not put much emphasis on competitor analysis when
making a strategy. This is very important in this volatile business environment, in order to be
ahead of all competitors. Since it includes cause and effects relationships, it results 1n very
large numbers of indicators that are very difficult to maintain and require a greater deal of
effort, unless it has IT support. It does not have an audit tool for finding the relevance of

various measures from time to time.

Profits / ROI

/ RONA

FINANCIAL
Grow Fewer Planes

Attract &
Retain more
Customers

CUSTOMER
On-time Lowest

Service Prices

Fast Ground
INTERNAL Turnaround

Ground Crew
LEARNING Alignment

Figure 2.8: Strategic Theme — Operating Efficiency (CIMA, 2001)
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2.3.5 Cambridge Performance Measurement Systems (CPMS) Design

Process,

(Neely et al, 1996)

It is widely known as a workbook “Getting the measure of your business”. It is developed to
identify, design and implement a balanced set of performance measures. It is explained as a

process of performance measurement system design. The framework includes four sections:

e Process overview: It includes several questions such as what is involved, how long will
it take, how much resources will it consume, what benefit will be there? The information

on these questions are captured in this section.

o Selecting a facilitator: It includes a guide designed to decide the facilitator required for

launching this process.

e Launching the process: 1t collects input from several people in the organisation, on “as-

1s” situation of the performance measurement system and “to-be” situation of the

performance measurement system. It also contains several tools and techniques to launch

this process.

o Theworkbook: 1t is a guide, which is divided into two phases:
* Phase 1 Includes how to identify, design and implement a balanced set of top-level
measures for the business.

» Phase 2 Explains how these top-level measures can be cascaded through the

organisation so that appropriate local performance measures are developed.

Unlike other frameworks, it includes a detailed process of identifying performance measures
from the objectives of business units, design them and implement them, It also identifies the
performance measures for the key drivers and ensures that both these performance measures

and key drivers are properly aligned with objectives of the business units. It can also be used

as an audit tool for finding the relevance of different performance indicators from time to

time,

However, 1t does not put much emphasis on creating strategy and competitor analysis while
developing strategy. Competitor analysis is very important in this volatile business
environment, in order to be ahead of all competitors. It also does not model relationships

between different performance measures.
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2.3.6 Integrated Performance Measurement System (IPMS), a

reference model

(Bititci and Carrie, 1996)

The structure of the reference model is classified at four levels, the business, business units,

business processes and activities as shown in Figure 2.9.

The business level represents the entire business, which consists of logical or physical
business units. The business unit is defined as a portion of organisation, which services a
particular market segment with particular competitive requirements. Each business unit in
turn consists of a number of business processes such as core processes, support processes.

These processes, in turn, consist of a number of activities. At each level of the organisatioh,

the model breaks down into four key elements:

o Stakeholder requirements
 External monitor
¢ Objectives

e Performance measures

Unlike other models, this model puts more emphasis on developing the objectives based on
stakeholder requirements and external monitoring, which are very important in the volatile

business environment. It also includes an audit workbook to find the relevance of

performance indicators from time to time.

Even though the framework ensures that the performance indicators at all levels are aligned
with objectives and strategies of the business, however, the reference framework does not
model any relationships between different performance indicators (both leading and

lagging).
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Figure 2.9: Integrated Performance Measurement System Reference Model (Bititci and
Carrie, 1996)
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2.3.7 Performance Prism (PP)

(Neely and Adams, 2001)

It is a multi-faceted performance prism framework, which has five facets. The top and
bottom facets are stakeholder satisfaction and stakeholder contribution respectively. The

other three sides of facets are strategies, processes and capabilities as shown in Figure 2.10.

Stakeholder
Demand

Stakenolder
Satisfaction

‘Stakehuldef .Cuntrlbutiu'ﬁ N

Strategic Solutions
Direction Development

Processes

Figure 2.10: Performance Prism — Delivering Shareholders Value (Neely and Adams,
2001)

o Stakeholder Satisfaction: Who are the key stakeholders and what do they want and

need?

o Strategies: What strategies do we have to put in place to satisfy the wants and needs of

these key stakeholders?
e Processes: What critical processes do we require if we are to execute these strategies?

o Capabilities: What capabilities do we need to operate and enhance these processes”?
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o Stakeholder Contribution: What contributions do we require from our stakeholders if

we are to maintain and develop these capabilities?

It also puts more emphasis on stakeholder requirements like IPMS. Unlike other

frameworks, it put more emphasis not only in aligning processes with their strategies but also
in aligning capabilities required to operate these processes. It also includes a new dimension
in identifying the stakeholders’ contribution required, in order to maintain and develop these

capabilities.

However, the reference framework does not model any inter-relationships between different
performance indicators (both leading and lagging). It does not include emphasis on external

monitoring. It also does not include an audit tool to find the relevance of performance

indicators from time to time.

2.3.8 Business Excellence Models

Business excellence models and quality award frameworks such as Deming Award, Malcolm
Baldrige Award and EFQM Business Excellence model! are designed for assessing the
improvement activities especially as a part of TQM projects and programmes. These are pre-
defined readily measurable results, and hence cannot be claimed as performance

measurement frameworks. However, they are used as a part of performance measurement for

self-assessment. Some of them are discussed in detail later in this chapter.

2.3.9 Other Frameworks and Models

Apart from the above frameworks, many consultants, practitioners and academics have

modified these frameworks according to the practical context, as well as created new
frameworks wherever necessary. Most of these frameworks (including the above) are based
on the concept that a comprehensive system of performance measurement combines
financial and non-financial measures in the right proportion in the right way (Reilly et al

2001, Davis et al 1997, Neely et al 1996, Kaplan and Norton 1996 and 1992, Eccles et al
1992).

On the other hand system dynamics is an approach that changes the way businesses are
managed by focusing on what is happening outside and inside the organisation (Davis et al
1997). It creates a clear statement of objectives and uses influence diagrams to map out the

business activities and objectives. Later, the model is built in a computer to identify the key
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activities, the so-called key performance drivers and then develop the ways of measuring

them.

2.4 Implementing performance measures

Most of the literature existing in performance measurement includes defining performance
measures, or aligning performance measures to the strategy or performance measurement
systems, etc. From these approaches, managers will know what to measure, but there is little

systematic and evidence based literature existing in assisting the implementation of these
measures (Neely et al 2000, Bourne et al 2000Db).

There are many practical implementations of these measures and systems in the companies.

However there is not much literature existing for organisation in discussing the various

issues in implementing performance measures, to improve an organisation’s market position.

The following sections discuss some of these issues.

In many companies, metrics / indicators are too poorly defined (Schneiderman 1999), which
creates a lot of misunderstanding by different people. Hence, for each indicator, it is advised
that a performance measure record sheet is used to record the definition of the performance
measure. It is designed to make managers think about why this aspect of performance is
being measured and the link between the performance measure and the business objective,
which the organisation is trying to achieve. It should also contain information on the

formula, target, measurement and action (Bourne et al 1998, Neely et al 1996) as shown in
Figure 2.11.

Once the above information is captured for each measure, according to Bourne et al (2000Db),

Marr et al (2002), Nudurupati et al (2000 and 2003) each measure is implemented with the

following tasks:

e Data Creation: It is the raw data captured or recorded at source. However companies

capture different data sets at different sources using, hard copies, IT, etc.

e Data Collection: It is the collection of raw data required to measure the performance

indicators defined.

e Data Analysis: It is the conversion of the collected raw data into useful information, in

the form of trend charts, comparison charts, reports, statistical analysis, etc.
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¢ Information Distribution: It is the communication of this information to the nght

people in the business for assisting decision-making.

Measure/Indicator
Purpose

Relates [Tarq et

Formula

Frequency IWho Measures? Source of Data

Who

|_ acts on Data? What do they do?

Notes Comments

Figure 2.11: Implementing Performance Measures

All these tasks are mechanistic in nature requiring hard aspects such as manual procedures or

software programs to be written to provide the information automatically.

However, if we consider soft aspects of performance measure implementation, there will be
several factors affecting the implementation. According to Lewin’s (1947) force field
analysis technique, there will be two forces, namely drivers and blockers for any
implementation of techniques or technology in an organisation. Lewin’s (1951) three-phase
model suggests to decrease or eliminate the barriers before implementing and increase the
drivers after implementing for a successful management change (or implementation). To
bring about this change, it does not suffice to consider one property, the total circumstance

has to be examined in reality (context and process). These emergent changes can only be

realised 1n action (Orlikowski 1996).

A five-year action study of the implementation of performance measurement systems by
Bourne (2001) concluded that there were two main drivers and four blockers as key forces

that drive successful implementation.
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The two main drivers were:

Top management commitment: The senior managers should be responsible to change the
way they are managing the business (Hope et al 1998, Eccles 1991). They have to attend
the workshops and become deeply involved in shaping the objectives and the
measurement system (Meekings 1995, Coch et al 1948). Performance measurement
should be projected to all the employees as a learning process rather than a control over
the business, in order to overcome resistance (Meekings 1995, White et al 1991, Kotter

et al 1979). The senior managers should also create a critical mass of supporters (teams)

for the system to achieve success.

The perceived benefits arising from designing, implementing and using the performance
measures: The perceived benefits at the design stage is where the commitment to the
performance measurement project is developed amongst the management team. This

comes about through the team working together in their review of the business and
development of the performance measures. The next stage of implementation includes
tasks that are mechanistic in nature requiring either new manual procedures to be
implemented or computer programs to be written to provide the information
automatically (Eccles 1991). The automation reduces the amount of time required in the
collection of data, converting it to information and communicating it to the internal and
external users (Woods 2001). Finally, using performance measures, results in gaining a
clearer view of performance, being able to assess how well the strategy has been

implemented, creating a map of real drivers of performance, etc.

The four main blockers were:

The time and effort required: Managers are always busy with many conflicting demands
on their time. Managers naturally attend to the most pressing crisis, apparently promising
project (Stmons 1998). Performance measurement is just another demand and hence the
benefits have to be worth the effort required. This is a major factor in performance

measurement project failures.

The difficulty of implementing the measures caused by inappropriate information being

available from the IT systems: In most of the companies often the data is not available or
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is not in the format required. Then there is the problem of presentation. Measures have

much greater effect if they appear in the form of a graph and many systems do not

automatically present the data in this format.

* Resistance to performance measurement: Resistance is prevalent when the employees
are uncertain about the outcome of implementing new technology (Waddell et al 1998,
Macrosson 1998, Meekings 1995, McNurry 1973, Sayles et al 1966). According to
Meekings (1995) there will always be some resistance to performance measurement in
most companies due to the fear of personal risk. In organisations that are highly

politicised or have a strong 'blame culture' or show ‘favouritism’ the resistance can be
severe (Waddell et al 1998, Orlikowski 1996, Ansoff 1988) preventing the

implementation of the performance measures.

e New parent company initiatives: In many subsidiary companies, the performance
measurement fails because of the parent company removing the resources necessary for
performance measurement, assigning new higher priority projects, and other
unintentional fluctuations such as restructuring the company, changing the strategy quite

often, will make the existing measures obsolete.

2.5 Using performance measures

Providing performance information is not sufficient to improve business performance results.
The real success lies in peoples’ behaviour in using this performance information (Prahalad
et al 2002, Davenport 1997, Eccles 1991). Many executives and academics believe that the
main reason, why performance measurement is short lived is because of the employees’

behaviour with the information (Bititci et al 2002a, Marchand et al 2000b). Meekings (1995)

argues that making people use measures properly not only delivers performance

improvement but also becomes a vehicle for a cultural change, which helps in liberating the

power of the organisation.

In this ever-changing business environment companies are becoming more dependent on
sharing and using performance information dynamically and hence becoming more

knowledgeable and proactive. However, the performance information behaviour of the

business lies in one or more of the following factors as shown below:
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e Drive from the senior management (Bititci et al 2002a, Marchand et al 2000b, Feeny et
al 2000, Bourne et al 2000a, Hudson et al 19919)

e Communicating strategy throughout the company in the form of relevant performance

measures (Bourne 2001)

e Employees using the performance information for identifying business trends (Feeny et
al 2000, Donovan 1999, IFAC 1999, Orlikowski 1996)

e Employees using the performance information for decision making (Lebas et al 2002,
Marchand et al 2000b, Donovan 1999, Orlikowski 1996)

e Employees not being resistant in using performance information (Markus 2000, Battista

et al 2000, Waddell et al 1998, Macrosson 1998, Orlikowski 1996)

e Proper training provided for the people in using performance information (Marchand et
al 2000b, Markus 2000, Macrosson 1998)

e Empowering people in making decisions based on performance information (Badham et
al 2001, Macrosson 1998, Schein 1996, Schaffer et al 1992)

e Stimulating the actions required for improving key areas (Bourne 2001, Bititci et al
2002b)

Just as the strategy for the company changes dynamically based on external fluctuations, the
relevant performance measures/indicators should also be reviewed to sustain their relevance
with the strategy (Boumne et al 2000b, Dixon et al 1990). 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, Maskell 1989). Many people also developed audit tools to find out

the relevance of performance indicators defined for the business (Bititci et al 1998, Neely et
al 1996)

2.6 Impact of Performance Measurement

Cost of measurement is a predominant issue in performance measurement literature. This
concern 1s not only exclusive to data collection, analysis and communication, but also

exclusive to high level of both technical and managerial expertise required, new information

technology requirements, ongoing maintenance costs, training costs, etc. (Adair et al 2003).
Some of the businesses recognise performance measurement to be a luxury and unnecessary

because success and failure were obvious. The labour cost for the conceptual part can reach a

level where it becomes difficult to claim that the benefits of performance measurement

clearly exceed the yield (Kueng et al 1999). In many cases, this will make organisations
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deciding in poor investment decisions, or an over cautious approach that may result in
missed opportunities. Having seen the difficulty of correlating between the performance
measurement investment and its yield (Holloway 2001), it is necessary to demonstrate the
impact of performance measurement (not necessarily in tangible terms) to ensure

organisations to resort their investment decisions.

As of now there was only very limited solid research reported in identifying the impact of
performance measurement (Bititci et al, 2000 and 2002a, Holloway, 2001 and Neely, 2002).
Busby (2000) and Holloway (2001) argue that performance measurement is simply and un-
questioned belief that it leads to positive improvement. Very few researchers focused on
quantifying the impact or change in the organisations as a result of performance
measurement implementation (Mooraj et al 1999). McAdam et al (2001) argues that there
are two difficulties in studying the effectiveness of performance measurement. The first one

1s in determining the direction of causality of impact and the second one is a tendency to

attribute any and all organisational improvement to the performance measurement system.
Holloway (2001) argues that new management approaches come and go more quickly than

they can be evaluated or assessed.

Waggoner et al (1999) argued that performance measurement impacts the business in
monitoring performance, identifying the areas that need attention, enhancing motivation,

improving communications and strengthening accountability. However there are frameworks

and models available in literature, which can also be used to give some insights in terms of

where the potential impact of IT-PMS can be on business and management.

2.6.1 EFOM Model

The EFQM Excellence Model (EFQM 1999) as shown in Figure 2.12 is a tool that helps
organisations by measuring their current level of performance and helps them identify and
understand the gaps. Organisations use these outputs from the assessment as part of their
business planning process. However, the key areas in which the business

impact/improvement assessed is as follows:
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Figure 2.12: EFQM Excellence Model (Source: EFQOM 1999)

Enablers:

* Leadership: It is assessed how leaders develop and facilitate the achievement of the
mission, vision and develop values required for long term success and implement them
through appropriate actions and behaviours.

= People: It is assessed how the organisation manages, develops and releases the
knowledge of its people at an individual, team and organisation level to support its
policy and strategy and the effective operation of its processes.

= Policy and Strategy: It is assessed how the organisation implements its mission and
vision through a focused strategy, supported by relevant policies, plans, objectives,
targets and processes.

* Partnerships and Resources: It 1s assessed how the organisation plans and manages its

external partnerships and internal resources in order to support its policy and strategy

and the effective operation of its processes.
Processes: It 1s assessed how the organisation designs, manages and improves its

processes in order to support its policy and strategy and fully satisfy, and generate

increasing value for its customers and other stakeholders.
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Results:

» Key Performance Results: It is assessed what the organisation is achieving in relation to

its planned performance?

* Customer Results: It is assessed what the organisation is achieving in relation to its
external customers?

= People Results: It is assessed what the organisation is achieving in relation to its people?

s Society Results: It is assessed what the organisation is achieving in relation to society?

2.6.2 ABCD Check List

ABCD Checklist for Operational Excellence (Wight 2000 and 1984) is a tool for assessing
company's effectiveness in executing business processes especially in manufacturing
companies. Similar to the EFQM Model, it guides them to evaluate current levels of
performance, identify problems and evaluate different ways for improvement. The ABCD
Checklist 1s also a drive for continuous improvement and helps organisations to meet the

challenges of today's competitive business environment, such as flexibility to change,
responding quickly to customer expectations and continuously improving quality, price, etc.

for their customers. The ABCD Checklist helps the organisations to determine their level of

performance in the following business processes:

» Strategic Planning: To assess whether the organisation’s strategic planning is an ongoing

process, focusing on the customer as well as to assess whether this plan drives all the

decisions and actions.

* Planning and Control: To assess the use of planning and control processes that generates
significant improvements in customer service, productivity, inventory, master production
scheduling, bill of material structure and accuracy, costs, etc.

* Total Quality and Continuous Improvement: To assess the improvement in quality,

reduction in costs, increase in velocity (of flow), increase in customer partnerships,

improve supplier partnerships, etc.

* People/Team Systems: To assess trust, teamwork, mutual respect, open communication

and high degree of employment security of the employee/company relationship, etc.

* New Product Development: To assess all the functions in the organisations that are

involved in actively supporting the product development process such as reduction of

product development times, level of participation of internal and external suppliers, who

are actively involved in the product development process, early team involvement, etc.
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Under each process there will be an over view item with an executive summary to evaluate
whether necessary processes exist. Under each overview item there are several detail items.
These detail items provide additional information, guidance and means for assessment,
which make the checklist. The response to both overview and detail items are scored on a
range as “Excellent”, “Very Good”, “Fair”, “Poor” and “Not Doing” and finally an overall

grade 1s given for the whole process.

2.7 Discussion

Despite the considerable amount of research done in the field of designing performance
measures, most of the performance measurement frameworks were not able to fulfil all the
requirements (necessary for a framework) identified by two independent researchers, Bititci
et al., (2002a and 2000) and Hudson et al., (1999). However the requirement set is modified

to include some of the continuous improvement criteria as shown in Table 2.1.

Table 2.1 Requirements set for performance measurement framework

Identify Stakeholder Requirements ——nnl"
Perform External Monitoring o x ] x| ox | x | v ] x | x
DevelopObjectives | Ld | v | x | v | v | v |V

EAARARARANS
’ erformance indicators
Ml e
» Assess Risk of Potential Failures

X

e

x
* Early Warning Mechanism

Review and Maintenance (relevance --.
of performance indicators

Include IT Platform x| ox | x| x | ox | x | x|

Proactive Controlling Mechanism

» Quantify the Causal Relationships
» Identify Capabilities

X X X X

One of the two gaps identified is the lack of a proactive controlling mechanism, which can
be fulfilled by using tools and techniques already developed, and in practice for several years
such as Active Monitoring (Turner and Bititci, 1999), Quantitative Methods for PMS
(Suwingnjo et al, 1997), Failure Mode Effect Analysis, Cause and Effect relationships etc.
From the above requirement criteria, it is evident that the role of IT is limited at the design
stage, however IT is essential in providing pro-active control mechanism. Hence the other

gap identified is a lack of IT support to design the performance measures.
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Most of the indicators we measure today have the power to give insight into the future, but
however future outcomes can only be predicted from the trends, and cannot be measured
(Reilly et al 2001). In most of the cases non-financial measures such as quality, customer
satisfaction, cycle time, innovation, etc. will act as the leading indicators for the financial

performance (Bititci et al 2002b, Suwingnjo et al, 1997, Ittner et al 1998). In fact, emphasis
of the performance measurement frameworks and similar continuous improvement

approaches such as Lean Manufacturing, Six Sigma, etc. results in (Bititci et al 2002b):

e Few measures at higher levels for senior management, easy to manage as they are
measured on a monthly and annual basis and there are only a few of these.

e A lot of measures at lower levels for operational teams, difficult to manage as they are

measured on an hourly and daily basis and potentially there are a lot of these.

While implementing these measures, considerable effort is required at all levels to capture,

collect, analyse and report performance measurement information. According to Simon

(1965), Bullers et al (1991), Atkinson et al (2000), humans have basic limitation in their
information processing capabilities. Hence the role of IT is very significant at
implementation stage. According to Bititci et al (2000), Bourne et al (2000a), Hudson et al

(1999), Neely (1999), Bierbusse et al (1998), performance measurement implementation

fails in many companies for the following reasons:

e A lotoftime and investment is required for data collection, analysis and reporting.
o Historical measures with out-of-date and irrelevant information.

e The large number of measures, which are difficult to be managed on a paper-based

performance measurement system.

e The difficulty of implementing measures cause inappropriate information being

available from the performance measurement system

e Resistance to performance measurement

From these reasons it is evident that lack of IT support plays a major role directly or

indirectly in influencing performance measurement implementation.

The factors, which influence the ‘use’ stage of performance measurement, would be based
on its design and implementation stages. Hence IT plays a major role in indirectly

influencing the ‘use’ stage.
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From the review of the literature the researcher got a strong understanding that IT plays a

major role in supporting performance measurement implementation and its use. It also
demonstrated that without the IT support, coping with performance measures and indicators
becomes very difficult, complex, frustrating, abused, misused and short-lived. However this
literature review did not provide any evidence that, performance measurement or IT-PMS
would have positive or negative impact on business and management. Hence this evidence is

gathered from practice as presented in Chapter 3.
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Chapter 3: Pilot Case Studies

3.1 Introduction

From Chapter 2 literature review, it was demonstrated that there was little solid research
reported on impact of performance measurement on business. Hence the next best source of
information for studying the impact was from practice. This chapter initially includes four
case studies providing evidence on impact of IT-PMS. The research strategy adopted to do
these case studies was exploratory' (the process used was exploring different issues in
companies) and empirical® (the data source was practical observations) approaches. The
main objective of doing these four case studies was to understand how these companies

implemented IT-PMS and to know what happened as a result of it. Common themes will be

identified from the cross-case analysis® across the four companies.

Based on these findings, the latter part of this chapter includes a structured pilot case study in
detail on one of the four case studies (mentioned above) and reports the findings of the study.
The main objective of doing this structured pilot case study was to understand the factors

leading to management and business implications as a result of IT-PMS implementation.

Based on these findings, the initial research questions will be tentatively answered. It finally

establishes the main research objectives for this research.

3.2 Case Studies from Practice

The Centre for Strategic Manufacturing (CSM), University of Strathclyde, was involved with
four companies in Scotland in implementing performance measurement. The methodology

adopted in doing these case studies was exploratory and empirical, which involved visiting

the company (one or two days visit) and speaking to people informally by asking questions

such as:

* What framework did they use for performance measurement?
* How was the IT support provided for performance measurement?

* What happened as a result of implementation?

* What impact did it bring on management within the business?

' Exploratory approach is explained in detail in Section 5.2.2.2.8
? Empirical approach is explained in detail in Section 5.2.2.2.2
* Cross-case analysis is explained in detail in Section 5.2.3.2.6
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The objective of these studies was to get answers for these questions from each company and
conduct cross-case analysis across the four studies to identify common themes. The findings
obtained at one company are triangulated' with findings obtained against the other

companies. The implementation and its impact on the management in these four cases are

described briefly as follows:

3.2.1 Company AFE

AFE, is a profit centre of a bigger organisation. The site specialises in the manufacture of
thin aluminium foil (such as those used for cooking, food and confectionery packaging) and

laminated aluminium foil (such as those used in the cigarette packaging). The main

processes within the factory are rolling and laminating.

The scope of the project was implementing the performance measurement for business and
operational activities. The IPMS Reference Model (Bititct and Carrie 1998) was used to
guide the management team to identify and structure the key performance measures. The

following were some of the performance measures used in the company:

Internal Measures Customer-oriented Measures
= Porosity »  Quality Credits

» Thickness of Laminate Gauge » Delivery Performance
Human Resource Measures *  Customer Complaints

= Absence Analysis Health and Safety Measures

» (Case Rate

The heart of the performance measurement implemented at AFE was the NWA Quality
Analyst Software product (Quality Analyst), which is essentially a software platform
designed specifically for supporting statistical process control applications. It also has the

capability of getting data from different sources and communicating the processed

information through the web server.

As a result, the performance information at AFE was disseminated throughout the company.
All the necessary information for decision-making was available on the intranet of the

company. Slowly managers gained confidence and realised the benefits of the system and

started using the system for decision-making. The management style was changed from

' Triangulation is explained in detail in Chapter 5, Section 5.2.3.2.5

Chapter 3: Pilot Case Studies 38



reactive to proactive style. Managers started thinking about the future from the information
available in real time on their intranet. Even though resistance was observed in some people
initially, it was overcome with non-threatening management style. Managers conducted root-
cause analysis by relating external stimuli (such as customer complaints, needs etc.) with
internal stimuli (such as process control, improvement etc) and hence improved customer
satisfaction by better monitoring the internal processes. Some of the relevant performance
information was also shared with their key customers, which led to strong relationship with

the customers. It improved the identification of business weaknesses' and hence facilitated

AFE to focus in continuous improvement.

3.2.2 Company AC

AC based in Burntisland, Fife, which is part of a bigger organisation, which provides the
global solution to the alumina chemical needs. The site specialises in precipitation of
Alumina and Aluminium Tri-Hydrate from Bauxite using the Bayer process. Its products are

typically used in toothpaste, ceramics, spark plugs, fire retardant cabling and a variety of

other fire retardant applications.

The scope of the project was implementing the performance measurement for the operational
activities of the business. The Balanced Scorecard was used in identifying the Key

Performance Measures. Some of the measures used in the company were:

Internal Operational Measures
*  On-Time Delivery * Quality Rates

* Productivity » Down Time Analysis

Initially the company maintained data completely in the paper-based sources using manual
input. However when implementing the Balanced Scorecard, they used MS Excel for storing
the data, analysing the information required for decision-making and presenting that
information on the intranet of AC. MS Excel is a non-relational database and hence could

not present the information in real-time.

The performance information disseminated at AC was not structured. Even though all the
necessary information for decision-making was available on the intranet, managers have to

search for the information from different sources. It has provided open communication

' Identifying key areas in business for improvement
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internally to some extent. Since MS Excel has limited statistical analysis capabilities, it has
not facilitated root cause analysis. Even though some managers were confident about the
information, they were not as proactive as the managers at AFE, because MS Excel does not
have the capability of presenting statistical analysis as well as presenting the information in
real-time. Due to technical difficulties, AC cannot share the key performance information
with the customers and suppliers. In short, AC gained overall benefits in supporting MS
Excel to performance measurement, however the benefits were not significant due to the

limitations of MS Excel.

3.2.3 Company HCSL

HCSL based at Newhouse in Lanarkshire is a wholly owned subsidiary of the global
organisation. It is serving the customers in domestic homes, commercial buildings, the
industrial arena, as well as space and aviation. The products include heating, ventilating,
zoning, humidification and air-conditioning controls for homes and commmercial buildings;
thermostats; heaters and fans; air-quality products including humidfiers, air cleaners and
vaporisers; lighting controls and security products; burner/boiler and combustion controls;
thermostatic radiator valves; water flow valves and system; home automation and security;

utility services

The scope of the project was implementing the performance measurement for the business
operational activities. The EFQM Business Excellence model was used as a self-assessment
process to identify the main business improvement areas. The IPMS Reference Model was

used to identify Key Performance Measures through the performance measurement system

audit. Some of the measures used in the company were:

Business/Financial Measures Customer-oriented Measures

*  QOperating Costs * Delivery performance

= Net Sales Human Resource Measures

= Cost of Quality * Employee Satisfaction Survey

»  Business Excellence Assessment

The heart of performance measurement implemented at HCLC was Cause and Effect
diagrams (Suwingnjo et al 1997), Active Monitoring Techniques (Turner et al 1999) and
Traffic Light Reports (TLR) generated in MS Excel as well as disseminating this information

in their management briefings. TLR is a detail activity plan and was so called because it
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shows simple “go/caution/alarm” rating against major KPIs such as cost, schedule, quality,

ctc.

The performance information at HCSL was made more visible and exploited in their
management briefings. Since the information was presented in MS Excel, it has limited
capability to perform the data collection, analysis and communication in real-time. However,
these MS Excel reports were always available on the company’s intranet. This facilitated
HCSL in using an agile and proactive management style to monitor and control the critical
factors. Using the simple TLR in MS Excel became a visual system to identify gaps within

each project, before a major problem threatened the failure of each project (Mendibil et al
2002). It improved the identification of business weaknesses and hence facilitated HCSL to

focus in continuous improvement. In short, HCSL gained overall benefits in supporting MS

Excel to performance measurement, however the benefits were not significant due to the

limitations of MS Excel.

3.2.4 Company WM

WM based in East Kilbride, Glasgow, it is a company dedicated to the manufacture of high
performance, variable data labels for major electronic OEMs, such as Compaq, IBM,
Motorola, Hewlett-Packard and Nokia etc. The products include thermal transfer printable
labels, high temperature thermal transfer printable labels, thermal transfer ribbons, industry

leading thermal transfer printers, label design and print software, scanners and applicators.

The scope of the project was implementing the performance measurement for the operational
activities of the business. The SMART Model was used in identifying the Key Performance

Measures. Some of the measures used in the company were:

Internal Operational Measures

*  On-Time Delivery = ]¥Pass Yield

* Turn Around Time * Down Time Analysis

The heart of the Performance Measurement System were Active Monitoring Techniques
(Turner et al 1999) and Failure Mode Effect Analysis (FMEA) (Bititci et al 2002b) together
in MS Excel were used as to improve the performance by reducing the problems faced while

processing the customers’ orders. MS Excel was used for data collection, analysis to produce
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statistical charts, analysis, etc as well as communicating the information throughout the

organisation.

WM significantly improved the reliability of their processes in delivering the performance
required by major customers. Since the information was presented in MS Excel, it has
limited capability to perform the data collection, analysis and communication in real-time.
However, these MS Excel reports were always available on the company’s intranet. Hence
implementing this system allowed greater visibility in identifying the deterioration of press
performance. Hence the ability of the WM to sustain the improvements in performance and
to build on them for the future has been greatly enhanced (Turner et al 2002). It improved
the identification of business weaknesses and hence facilitated WM to focus in continuous
improvement. In short, WM gained overall benefits in supporting MS Excel to performance

measurement, however the benefits were not significant due to the limitations of MS Excel.

3.2.5 Cross-Case Analysis and Discussion

The choice of dimensions for cross-case analysis is based on the questions used in the

methodology, which was applied for these four cases:

* Scope of implementation
* Framework/Model used for performance measurement
» IT Support for implementing performance indicators

* Issues in implementing and using performance indicators

* Impact/Benefits identified in the organisation

From Table 3.1, it 1s evident that AFE enjoyed significant benefits when compared to other

three cases because of the following reasons:

= Data collection, analysis and communication were made simple by proper IT support
and the performance information was made available in real-time
* The IT was also supported to do SPC analysis to present both process and business based

information

* Non-threatening management style in making people use the system in business

decision-making
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Table 3.1 Cross-Case Analysis

_Dimension | AFE | AC | HCSL

implementation | Operations Operations

Framework / IPMS Reference Balanced

Active

SMART Model,

Model Model Scorecard Monitoring Active
Techniques, Monitoring
EFQM Business | Techniques and
Excellence Failure Mode
Model, IPMS Effect Analysis

Reference Model

IT support NWA Quality MS Excel, | TLS, MS Excel, MS Excel,
Analyst Web Server, | Intranet Intranet Intranet
Intranet

Issues in e Data collection was | e Even though | e Even though the | e Even though the
implementation made simple the Information Information
and use of e Data analysis and information was available was available
performance communication was | Wwas available on Intranet, it on Intranet, it

measures made real time on Intranet, it was not was not

¢ Statistical Process was not available in available in
Control (SPC) available in real-time real-time
analysis real-time e Limited in e Limited in

o Complete e Limited in producing SPC producing SPC
transparency and producing analysis analysis
visibility SPC analysis | e Limited e Limited

 Non-threatening ¢ Limited transparency transparency
management style transparency and visibility of | and visibility of
in making people and visibility information information

use the system, thus | of information

overcoming
resistance

e Increased

Impact /

e Proactive e Identification of

¢ Identification

Benefits of confidence in of business management business
implementation management weaknesses style weaknesses and
and use e Proactive and hence e Identification of | hence leading to
management style leading to business continuous
e Identification of continuous weaknesses and improvement
business improvement hence leading to | ¢ There are some
weaknesses and o There are continuous overall benefits
hence leading to some overall improvement
continuous benefits e There are some
improvement overall benefits
e Improved
relationship with
customers and
suppliers
e The are significant

overall benefits

From the four case study findings and experiences of the team at CSM, it was identified that
performance measurement with proper IT support is making the implementation a success.

However this evidence is not enough to answer the following research questions defined in
Chapter 1.
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* What are the critical success factors and barriers to performance measurement design

and implementation?

»  What is the impact of these critical success factors and barriers?

In order to answer these questions, the researcher decided to do a structured pilot case study
in one of the above-mentioned companie¢s. As the impact of IT-PMS at AFE is significant in

contrast to the other three companies, AFE was chosen for a detailed study, which is

thoroughly discussed 1n the next section.

3.3 Structured Pilot Case Study: AFE

3.3.1 Background to AFE

AFE is a profit centre of a bigger organisation. The site specialises in the manufacture of thin

aluminium foil (such as those used for cooking, food and confectionery packaging) and

laminated aluminium foil (such as those used in the cigarette packaging). The main

processes within the factory are rolling and laminating.

The objective of the pilot case study was to examine the management and business

implications of IT-PMS. This was achieved by:

* Having a complete understanding of the life cycle of IT supported Performance

Measurement System (IT-PMS), i.e. design, implementation and use of performance

measures in the company.
* Creating a semi-structured data collection tool to assess the impact on management and

business, before, during and after implementation of the IT-PMS. (What is the impact?)

= Identifying success factors that caused the impact on management and business (What

are the factors causing this impact?)

3.3.2 Methodology adapted at AFE

Throughout the study, the researchers played a dual role. Stephen Creighton was one of the

managers within AFE responsible for designing, implementing and using the fully integrated

IT-PMS. Trevor Turner was the researcher acting in an advisory capacity assisting with the
design of performance measures using IPMS Reference Model. The IT department within

the company supported the implementation and the senior management had taken on the
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commitment to make people use the system. Umit Bititci and Sai Nudurupati were acting as

external observers, who conducted the empirical research independent of the development

and implementation process.

At the outset of the research, a number of interviews were held with the senior management
and middle management teams, which led the research team to understand the Before
scenario at AFE. During the design, development and implementation of the new
performance measurement system, Creighton and Turner were observing and recording the
implementation process, which was reviewed by the senior management team and the
research team on a quarterly basis, through project steering committee meetings. The After

scenario was captured as a result of a set of structured interviews with the key users of the

system. This involved all levels of management from the general manager to team leaders.

The results presented in this case study are based on a population of 29 managers, which

remained stable throughout the research with no changes (i.e. nobody leaving or joining the

Company).

In order to evaluate the management and business implications of the IT-PMS, a set of semi

structured interview questions were formulated at the outset (from the evidence of four case

studies presented in previous sections). These questions included:

* What is the cost of implementing and operating IT-PMS?

*  What are the business benefits of implementing and operating IT-PMS?

*  What is the impact of the IT-PMS on business performance and strategy?

* Are managers more confident in their decisions as a result of IT-PMS?

= Are the managers and decisions becoming more proactive as a result of using IT-PMS?

= How does the IT-PMS affect management behaviour?
= How does the IT-PMS affect the dissemination of knowledge throughout the

organisation?

* Does the IT-PMS impact upon the visibility of information throughout the organisation?
= Does the IT-PMS highlight or pinpoint the weaknesses of the business?

The semi structured interviews were prepared for the Before and After scenarios to capture
the management opinion with respect to the above questions. During the After interview

each respondent was asked to rate the impact of the system, in the context of each question,
on a five-point scale (Significant Improvement, Some Improvement, No Improvement, Some

Deterioration, Significant Deterioration). The respondents were also asked to justify their
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choice by explaining the key features of the change. The data was collected through face-to-

face interviews with a cross-section of personnel in AFE.

3.3.3 Designing and Implementing Performance Measures

The IPMS Reference Model (Bititci and Carrie 1998) was used to guide the management
team to identify and structure the key performance measures. The details of the structure of
the performance measurement system was presented in Chapter 2, thus it is not included

here. The following were some of the performance measures used in the company:

Internal Measures Customer-oriented Measures

= Porosity »  Quality Credits

* Thickness of Laminate Gauge = Delivery Performance

Human Resource Measures »  Customer Complaints

» Absence Analysis Health and Safety Measures
= (Case Rate

At the heart of the IT enabled Performance Measurement System (IT-PMS) implemented at
AFE is the NWA Quality Analyst software product (Quality Analyst), which is essentially a
software platform designed specifically for supporting statistical process control
applications. It provides a good combination of flexibility, and ease of use. It easily
integrates into manufacturing data systems. It produces all standard SQC charts, plus many

special-purpose charts. It allows the user to dig into the information by "drilling down" into
the charts.

With the Open Data Base Connectivity (ODBC), the Quality Analyst can pull down data

from different sources into its own database. In this case, it is being used as a tool to collect

and convert numerical data into graphical Shewhart charts (more commonly known as SPC

charts). In AFE the numerical data is available from a number of sources including:

» MRPII system
» Spreadsheet applications, i.e. MS Excel

* Database applications, i.e. MS Access

= Machine controllers, i.e. the process controllers of various equipment, such as mills

= Data loggers
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Shewhart Charts

Presenting on Web

With ODBC
Connectivity

Figure 3.1: Architecture of the IT-PMS at AFE.

Figure 3.1 illustrates the structure where the Quality Analyst provides the main interface

between the web pages and the numerical data. This architecture enables the following:

* Collection of data either automatically (through the MRPII system, machine controllers

and the data loggers) or manually (through spreadsheets and databases)

* Representing that data in a more useful format such as SQC Charts, Statistical Analysis,
Pareto Analysis etc.

* Annotation of data either manually (e.g. by providing a comment field within the

database or spreadsheet) or automatically (through reason codes that may be available

within the existing systems)

* Communicating this information through AFE's intranet pages

In AFE the IT-PMS is known as the Management Team Reporting (MTR) System. Initially
there was resistance from some people to its implementation and use. However, it was
overcome as they became aware that the senior management were very much committed and

interested in the system. Figure 3.2 illustrates a sample of the performance reports used by
the managers available through the MTR System.

The web-page 1n Figure 3.2a illustrates the main menu page providing access to performance

reports for various parts of the business.

In Figure 3.2b, the top chart illustrates a Shewhart chart for monitoring variations in the
porosity during the rolling process. This is a critical technical measure captured by the data
loggers on a continuous basis and the daily averages are reported automatically by the MTR

system at the end of each day. The figure also illustrates that the tolerances were tightened in
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July 1999. Where targets were not achieved, annotations indicate the reasons for it, such as
paper change, roll change, etc. The bottom charts illustrate the process capability histograms,

one before tightening the tolerances and the other after tightening the tolerances.
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Figure 3.2: Sample pages from the AFE's MTR System (IT-PMS).

The web-page in Figure 3.2c illustrates AFE's performance with respect to customer
complaints received each month. This information is captured manually. As customer
complaints are received by the customer services department they are entered into a
customer complaints log (MS Access Database), in accordance with the Company's 1ISO9000
procedures. Quality Analyst picks this information from the database and presents it on the
web-page. The chart in Figure 3.2¢ shows customer complaints received by AFE.

Figure 3.2d illustrates two charts, one illustrating backlog against customer orders and the
other illustrating delivery performance against customer orders. The chart shows that
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delivery performance has been within target of 95% except between weeks 36 and 41, where

delivery performance has suffered considerably due to a problem with raw material supply

(as annotated).

3.3.4 Interview Results: Evaluating the Management and Business
Implications of MTR System

Cost and scope of implementation

The Company had invested approximately £20,000 on buying and implementing the
software, which includes the cost of the software products and training. It has invested
£50,000 in hardware to support the software, which includes new PCs, Data loggers, etc. The
Company had provided one full time employee and allocated, on average, approximately
equivalent of ten percent of one manager’s time to this project. Most of the interviewees
responded that 1t was very difficult to quantify the operating costs, as the use and

maintenance of the MTR System had become a routine part of their business.

Business benefits of implementing and operating MTR system

Even though few respondents indicate that there are some benefits, many respondents

indicate that there are significant benefits. According to the responses, the MTR System had

created visibility for promoting continuous improvement. It identified, strengths,

weaknesses, opportunities and threats for the business.

Before:

* Many people are involved in collecting data.

* Duplication of data (often inaccurate).

= Limited transparency of information at all levels.

» Measures with no clear targets and focus on what needs to be done.

After:

* Information is now from a single source and accurate.

= There 1s complete transparency and visibility of information.

* Problems are clearer, which helps to focus and manage improvement.

* The cause and effect relationships between capital targets and operational activities are
more visible making monitoring against capital objectives easier and more visible.

* Everyone knows what needs to be done and problems are not hidden.
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Effect on dissemination of knowledge throughout the organisation

Almost everybody responded that there is a significant positive effect. Previously, only a few

people knew what was happening in the Company, but now everybody knows what’s

happening. They said that:

Before:

* Knowledge was only disseminated through management briefings.

* Consequently some of the information and knowledge was retained at top levels without
reaching operational levels.

* Each function collected its own data independent from each other.

After:

» All critical information and knowledge was completely accessible by all members of the
organisation.

» Support and operational staff (e.g. line operators, manufacturing engineers, quality
engineers etc.) use the information because they need to resolve problems. Management

use the information because they need to make decisions, drive improvement and create

focus.

Impact on business performance and strategy
Even though some people responded that there was some improvement, many people
responded that there is significant improvement. The consensus view was that the business

performance would have stagnated if the system was not in place. They said that:
Before:

» Managers found it difficult to focus on key areas of business improvement.

= "Flavour of the Month" approach to improvement

* Unstructured approach to performance planning

After:

* Now completely focused on areas needing improvement.

* The capabilities of business and manufacturing processes are better understood.

= There is a systematic approach to improvement.

* Achieved state of excellence on certain quality characteristics, which allowed adoption
of higher technical specifications resulting in improved margins.

* Improved partnership with major customers who can view MTR system during audits

and see that the 1ssues concerning business problems are being addressed.
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In one particular case a customer was ready to take its business elsewhere. Having seen how
AFE was planning to tackle the problem, they got involved in the process. The customer was
given access to the MTR system to look at AFE performance, on the issues related to them
(customers). As a team they (both AFE and its customer) improved the performance of the
product using the MTR system to such an extent that the customer was delighted with the
results. Later, they (customers) formalised a partnership agreement for AFE to supply other

products.

Business weaknesses highlichted by MTR system

Half of the people responded that it highlighted some weaknesses. The other half responded
that it highlighted many weaknesses.

Before:

* People did not understand the effect of operational problems on business performance.

* Improvements were mainly driven by reactions to customer complaints.

After:

* The cause and effect relationship is better-understood and more visible.

» Improvements are internally driven rather than being reactions to feedback from

customers.

Confidence in management decisions

Most of the respondents have reported that now they are more confident in their management

decisions. They said that:

Before:

* ]t took several hours to collect and analyse data, this usually meant that in most cases it
was not done at all or not done properly.

* Arguments about the validity of data caused friction between individuals.

* More often the organisation reacted to external stimuli, such as customer complaints,
rather than internal stimuli due to the lack of confidence in the information available.

= Decision-making was based on inaccurate and historical data.

After:

* Information is accurate and reliable - because it is from a single source - this also
eliminated animosity and friction between individuals caused as a result of arguments

over the validity of data - "we are managing by fact, using a single set of data"
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It is easier to conduct root cause analysis to resolve problems and improve operations.
As the people are confident about the information available, they had built the cause and

effect relationships between external stimuli and internal stimuli.
Decisions can now be made quickly with confidence, as the information is available in
real-time or near real-time and the trends are visual on ‘active’ SPC charts throughout

the business (the training of people was the key to this).

Impact on management style

Most of the respondents have indicated that management decisions have become more

proactive by selecting the "some improvement” option. They said that:
Before:

Managers were reactive and unfocused because of duplicated information and low levels

of confidence in the information.

After:

When things go wrong everybody knows the reason - it is annotated on the charts.
Visibility like this makes us get on with our jobs rather than arguing about the data.
Common view of transparent information, which allows managers to discuss and plan

work to improve performance and then act on it.

Effect on management attitude and behaviour

Many people responded that the MTR system has a significant positive effect in many cases.

In isolated cases some negative effects were mentioned mainly related to manual data

collection and sorting. They said that:
Before:

Easy not to be a ‘team player’ and hide behind the poor data and so use a political
approach to each situation.

Most decisions were based on instinct and not on facts.

There was a lot of pressure and wasted time before weekly management meetings,
analysing data, understanding what went wrong and justifying why - "we used to try to

justify the past"

After:

Managing Director used the MTR system to change the management style from reactive

to proactive by insisting that all analysis would be based on statistical approach.
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* Now there are no places to hide. This was difficult to get to grips within the beginning.

People felt very exposed. Thus, the open management style helped a lot to overcome

their fears.

* Ifyouare not a ‘team player’ it becomes very obvious, very quickly.
* Now managers just turn up to the weekly management meetings and discuss what they
are going to do rather than trying to explain what went wrong and why - "we are now

managing the future".

3.3.5 Discussion

One of the objective of this study was to identify the management and business implications
of IT supported performance measurement systems, because the current literature in
performance measurement suggests that with IT support, performance measurement can be

made less cumbersome, more dynamic and responsive, thus leading to a more proactive

management style.

One of the first questions asked related to the cost-benefit of such systems. At the conclusion
of this study this was a question the researcher felt unsatisfied with because: Although it was
fairly easy to establish the implementation costs, it proved difficult to establish the
operational costs or saving of such systems (i.e. the marginal cost or saving of operating,
maintaining, updating and using such a system). As the MTR system became an inextricable
part of the Company’s processes and structures, it became increasingly difficult to separate

the impact of MTR system from other assets and activities (Willcocks 1999). Another related
question is that, how the benefits achieved in this Company, are correlated with the total

investment of implementing the MTR system? Even though the study demonstrated that
there were overall benefits of the MTR System, it failed to address whether the benefits were

worth the investment. However, the management team’s opinion was that the business

benefits enjoyed were largely attributable to the MTR system and that it far outweighed its

costs.

Figure 3.3 summarises the results of the feedback received from the selected cross-section of

employees within AFE, providing qualitative answers to the rest of the questions posed

earlier in this Chapter.
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Figure 3.3 Summary of structured interviews

The results of this research may be summarised as follows. The IT-PMS, locally known as

the MTR system, implemented in AFE, plant resulted in significant benefits by:

* Simplifying data collection, analysis and communication

* 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

Consequently, managers are:
more confident with their decisions; more efficient as a team:;

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

As a result AFE demonstrated improvements in its bottom line performance, which is
measured through EVA (Economic Value Added).
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The researcher’s opinion is that the majority of the benefits gained are not only attributable

to the MTR System (IT-PMS) but also to other factors, which played a significant role in its

success. These are:

= Adoption of a framework (in this case IPMS Reference Model) to structure the
performance measurement system. It is evident that creating a set of performance
measures and publishing these on the web would not have created the depth and breath
of understanding evident in this case.

* Adoption of Shewhart charts as a standard method of documenting performance
information. In a process plant where SPC techniques are widely understood this
approach gained considerable support mainly due to familiarity and also due to the
visual and graphical nature of the charts. However the familiarity of Shewhart charts was
gained through providing training to senior and middle managers.

* Senior management commitment, by far was one of the key influences that led to the
success of the MTR system. The Managing Director insisted that all personnel, when
they were talking to him on performance related issues, should use the MTR system. He
said "I look at several charts several times every day, I ask questions to my managers
and team leaders about them, I expect them to communicate to me using these charts”. In

our opinion it is his commitment that resulted in the adoption of the MTR system as an

everyday management tool.

= Open and non-threatening management style from the very top of the organisation. One
of the difficulties with the implementation of this system was that with the previous

systems it was easy for managers to hide behind inaccurate and historical data. The
difficulty was that as soon as the managers found out about the project they felt

threatened and vulnerable. This feeling continued until the system was operational and
they could see that the General Manager was using the system to improve the business,
and not to point fingers and apportion blame. The General Manager's continuous
assurance and his sensitive approach throughout the development and implementation
was a key factor for the success of this system.

* Data collection and analysis was integrated into the business as part of one's everyday
job. Where possible, data collection was automated. In certain areas data collection and

recording methods were changed, e.g. customer complaints were logged into a database

instead of a book, allowing the MTR system to collect data directly from the database.
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These conclusions are consistent with Sauer (1993) who stated that, every successful IT

project has new work practices supporting it. The discussion above makes is clear that

providing just the hardware and software would not have resulted in these benefits. Other

major influencing factors include changes in working practices, the general managers

commitment and his open and non-threatening management style.

3.4 Answering initial Research Questions

Based on the above results, the initial questions defined in Chapter 1 were tentatively

answered as follows:

What is the impact of IT-PMS on management and business?
»  Business implications such as improving business performance, identifying the
weaknesses, improving transparency and visibility and improving relationship with

customers and suppliers

»  Management implications such as building confidence in information, proactive

decision-making and team behaviour

What are the critical success factors of IT-PMS design and implementation, which

causes the impact identified earlier?

»  Senior management commitment

» Reduction of the amount of time spent on data collection, analysis and reporting
s Up-to-date performance information
»  Accurate and consistent information

» Adoption of statistical analysis, such as Shewhart charts, control charts etc.

»  Open communication of information
» QOpen and non-threatening management style (drive from management)
»  Secured access to customers and suppliers

» System is used for identifying business trends
»  System is used for decision-making in routine business

»  People are not resistant to using the system

»  Customer and suppliers are using the performance information from the system

*  People are confident in information

»  People acting as teams in structured process improvement
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3.5 Predictions, Pre-conditions and Research Objectives

In the previous section the initial research questions were answered based on four anecdotal
case evidence and one structured pilot case study. Hence the answers at this stage were from
exploratory and cannot be directly contributed to theory, as the results are not yet subjected
to external validity and reliability. However these answers will still remain as predictions
and pre-conditions, which can be tested through this research (at other companies) in the

later chapters and then contribute to theory.

These case studies provided strong empirical evidence that appropriately designed
performance measurement systems, if supported through appropriate IT platforms,

appropriately implemented and used, will impact the following management and business

implications:

Prediction 1.1: Disseminates the performance information throughout the organisation
(improved transparency and visibility of information)
Prediction 1.2: Identifies weak areas of the business for improvement (business weaknesses)
Prediction 1.3: Facilitates as a critical component of an ongoing process improvement
Prediction 1.4: Facilitates management to be more pro-active in decision-making
(Note: Pro-active does not imply that managers make decisions by knowing the future. In
this research it means making decisions faster than before, with up-to-date information
available in a near-real-time basis)
Prediction 1.5: Changes the behaviour of the people in the organisation (either negatively or
positively) such as focusing on facts, communication, empowerment, teamwork elc.

Prediction 1,6: Improves relationship with customers and suppliers

The appropriateness of the IT platform is defined as how well it 1s designed and
implemented in the organisation. It is achieved, if the following technical factors result/exist
in an organisation. The appropriate usage of the system is defined as to how well the people

use this system in their organisation, which is achieved with the following people factors.

Note: These technical and people factors were identified from the structured pilot case as

well as literature. Hence these factors have both practical and theoretical relevance.
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Pre-conditions: Technical Factors

Pre-condition 1.1: Up-to-date information and access to managers (Bititci et al 2002c,
Prahalad et al 2002, Woods 2001, Battista et al, 2000, Bititci et al 2000, Marchand et al
2000b, Bourne et al 2000a, Roland et al 1999, Donovan 1999, IFAC 1999, Booth 1998,
Orlikowski 1996, Mockler 1989, Porter 1980)

Pre-condition 1.2: Means to compare against targets and best-class performances
Pre-condition 1.3: Open communication of information throughout the organisation
(Andersen et al 2002, McNurlin et al 2002, Bititci et al 2002¢, Kueng 2001, Battista et al
2000, Marchand et al 2000b, Bourne et al 2000a, Neely 1999, Roland et al 1999, Booth
1998).

Pre-condition 1.4: Secured access to customers and suppliers (Andersen et al 2002,

Prahalad et al 2002, Battista et al 2000, Roland et al 1999, Donovan 1999, IFAC 1999,
Booth 1998, Mockler 1989, Porter 1980)

Pre-condition 1.5: Provides consistent and accurate information (Bititci et al 2002c,
Prahalad et al 2002, Woods 2001, Battista et al, 2000, Bititci et al 2000, Marchand et al
2000b, Bourne et al 2000a, Roland et al 1999, Donovan 1999, IFAC 1999, Booth 1998,
Orlikowski 1996, Mockler 1989, Porter 1980)

Pre-condition 1.6: Reduces the time and effort required in data collection and analysis
(Woods 2001, Bourne et al 2000a, IFAC et al 1999, Donovan 1999)

Pre-condition 1,7: Statistical analysis for controlling and monitoring processes (Andersen
et al 2002, Bititci et al 2002b, Turner 1999)

Pre-condition 1.8: Simple and easy for the users (Macrosson 1998, Bititci et al 2000)

Pre-conditions: People Factors

Pre-condition 2.1: Senior management commitment and drive (Bititci et al 2002a,

Marchand et al 2000b, Feeny et al 2000, Bourne et al 2000a, Hudson et al 1999)

Pre-condition 2.2: Using the system in identifying business trends (Feeny et al 2000,
Donovan 1999, IFAC 1999, Orlikowski 1996)

Pre-condition 2.3: Using the system for decision-making (Lebas et al 2002, Marchand et al
2000b, Donovan 1999, Orlikowski 1996)

Pre-condition 2.4: Acting as teams to solve the issues (Marchand et al 2000b, Feeny et al
2000, Donovan 1999, Orlikowski 1996, Schein 1996)

Pre-condition 2.5: Using the system as a routine part of their business (Donovan 1999,
Orlikowski 1996)
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Pre-condition 2.6: Not resistant to using the system (Markus 2000, Battista et al 2000,
Waddell et al 1998, Macrosson 1998, Orlikowski 1996)

Pre-condition 2.7: Knowledgeable enough to use the system (both producing information

and understanding how to interpret the information) (Marchand et al 2000b, Markus 2000,
Macrosson 1998)

Pre-condition 2.8: Empowered to make decisions based on information (Badham et al 2001,

Macrosson 1998, Schein 1996, Schaffer et al 1992)

Pre-condition 2.9: Confident about the information (Battista et al 2000, Woods 2001, IFAC
et al 1999, Macrosson 1998, Orlikowski 1996)

Pre-condition 2.10: Customers and suppliers are using the system (Battista et al 2000)

However, there is an ambiguity between the IT-PMS implementation, technical factors,
people factors and the management and business implications (impact). Even though the
starting point is IT-PMS implementation and final point is the impact on management and

business, the relationship between them as shown in Figure 3.4 is not understood. Hence the

new objectives of this research are:

To test the predictions and pre-conditions (implications as well as technical and people

factors), and hence prove

Impact of IT-PMS on o0 Impact of IT-PMS on
Management and Business Technical and People Factors

(Impact on management and business is proportional to impact on technical and people

factors. i.e. if the impact of IT-PMS on technical and people factors increases/decreases, the

impact on management and business also increases/decreases respectively)

* Understand and build the relationship between technical factors, people factors as well

as impact as shown in Figure 3.4
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Figure 3.4 Understanding the relationships between technical and people factors as well
as management and business implications

In order to achieve the above objectives, it is obvious that similar studies should be made at
other organisations (socially constructed and subjective world). Hence it is necessary to
implement IT-PMS at other organisations and study the impact. The design, implementation
and use stages of IT-PMS require a number of iterative cycles to meet the requirements of
the people and business. Since 1t 1s necessary to understand the relationship between I'T-PMS
implementation and its impact on management and business, the observer should be part of
what 1s being observed. Hence, this i1s possible only with the phenomenological view and
action research as the research domain. However, before setting up the research design

(methodology in Chapter 5), a structured literature review should be conducted (Chapter 4)

in the following areas:

= General IT to support performance measurement i.e. a review on the ideal ways of
performance “information practices” and performance “information behaviour”

= The IT support for performance measurement in the collaborating companies can be
obtained from the existing management information systems available within the
company. Hence a review is necessary on the existing management information systems
In organisations to support performance measurement

* Even though the IT platform used in a pilot case study can again be used in collaborating
companies, 1t is necessary to find other software in the market, which can be superior to

the one used in the pilot case study. Hence, a review is essential on commercial IT

platforms available in the market to support performance measurement
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= Since performance measurement was implemented together with IT in collaborating
companies, it brings change to these companies. Hence, it is esscntial to review change
management literature in general, including technology based change management

* Since it was demonstrated that there is not much literature available identifying the
impact of performance measurement, it is essential to review the models and

frameworks, which explain the impact of IT on management and business
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Chapter 4: Performance Measurement and
Information Technology

4.1 Introduction

Chapter 2 demonstrated that most of the models and frameworks developed for designing
performance measures and demonstrated that necessity of IT support is limited at the design
stage. It also identified the key barriers and drivers of performance measurement design,
implementation and use, demonstrating that IT systems are seen as a major barrier to
performance measurement implementations in most of the cases. However the literature
review reported in Chapter 2 includes only performance measurement and does not include

any review 1n IT.

Information
Technology
(IT) Literature 1n

General

Performance
Measurement
(PM) Literature
in General

Role of IT
in PM

Role of
Technology
based CM in

PM

Role of IT
in CM

Role of
CM in PM

Change
Management
(CM) Literature 1n
General

Figure 4.1 Venn diagram representing the literature required for this research

Chapter 3 demonstrated that performance measurement when supported with an appropriate
IT platform would bring a positive impact on business and management. However, in order
to achieve the research objectives identified in Chapter 3, it is essential to implement IT-

PMS in collaborating companies. For implementing IT-PMS in companies the
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researcher/facilitator should be thorough in the literature as shown in Figure 4.1 highlighted
in colour. Performance measurement literature has already been reported in Chapter 2.
Hence this chapter is to review the role of IT in performance measurement, role of change

management in performance measurement and role of technology based change

management.

General Information Performance Information Practices
Technology

+
Performance Measurement Performance Information Behaviour

Common problems with
Management Information
Systems

Common problems with management
information systems in organisations to
support performance measurement

Classification of IT platforms available
in Market to select them
Review of Commercial

Performance Management Methodology adopted for review
Information Systems

Detailed and structured review of each
IT platform based on standard criteria is

presented
Impacts of IT on business and Describes different models or frameworks
management available in literature, which explain the
— impact of IT on business and management

Change Management Theory Describes different change management
models in general, including technology
— based change management models

Figure 4.2 Classification of this chapter

Hence this chapter is structured to do the literature review in IT and change management
theory to enable the implementation of IT-PMS at collaborating companies as shown in
Figure 4.2. Initially a review in general IT is presented in Section 4.2, IT support for
performance measurement can be obtained from Management Information Systéms (MIS)
available within the organisations. However, there are common problems with MIS available
in the companies, which are discussed in Section 4.3, The next alternative for IT support 1s to
purchase commercial software, which is available in the market. A review of commercial
software available in the market is discussed in Section 4.4. In addition to these perspectives
of implementing IT-PMS, the research objective was to identify the impact of IT-PMS.

Hence it also has to review any models demonstrating the impact of IT on management and
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business, which is reported in Section 4.5. Finally, the last section covers the change

management literature in general as well as technology based change management in Section
4.6.

4.2 General Information Technology

In this ever-changing complex, volatile and turbulent business environment, IT has become a
critical success factor for many organisations (Blili 1993). Many different products have
been developed in the last century to exploit the features of IT to automate, capture, store,
process, use and communicate data and information (Eccles 1991). Some of these products
include data loggers (such as SCADA systems), mainframe computers, databases (including
RDBMS), data marts, application software (such as spreadsheets, notepads), groupware
software (such as Lotus Notes), servers (such as web server) and network systems (such as
intranet, internet). According to many veterans, IT is designed to deliver many results and

benefits. However, in the context of performance measurement, IT is required (Bourne et al

2000a) to deliver one or more of the following:

e For data collection and storage (Haag et al 2002, Blackler 1987)

e For improving operational control, speed and flexibility with customers and hence
improve efficiency of business operations (Marchand 2000a & b, Blackler 1987)

¢ For improving communications supporting the efficient running of business processes
(Haag et al 2002, Marchand 2000b)

Finally, IT has played a critical role in making performance measurement revolution possible
(Eccles 1991). According to Meekings (1995), successful implementation of performance
measurement depends less on selecting the right measures and more on the way the measures
are implemented and used by the people in the business. However, many senior managers
and researchers contend that good IT systems and appropriate business measures are not just
sufficient for implementing performance measurement and management. Infact, many
companies have failed to manage the most critical determinant of IT, i.e. how people use it
for performance measurement. According to Haag et al (2002), Orlikowski (2000),
Marchand (2000b), Remenyi (2000), Neely (1999), Davenport (1997), Eccles (1991) in
addition to providing hard aspects of IT, such as creating databases, installing servers,
automating data collection systems etc., the companies are also required to provide soft
aspects of IT such as Performance Information Practices and Performance Information

Behaviour as explained below:
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o Performance Information Practices (PIP): Once the performance indicators are

decided and IT is made available in the company, the next step is to find the ways of
implementing these measures. PIPs are defined as the methods used to gencrate

information and rules to regulating its flow.

o Performance Information Behaviour (PIB): Once the performance measurcs are
implemented using PIPs, the next step is the exploitation of the information by the
people. PIB is defined as the people’s behaviour with performance information in hand.

It can be positive behaviour such as pro-active and confident decision making,

continuously improving, etc. or negative behaviour such as resistance, wrong

interpretation of information, etc.

4.2.1 Performance Information Practices

Even though critical, providing IT alone is not sufficient to implement performance
indicators. As mentioned in the above section, Performance Information Practices (PIPs) arc
required (Bourne et al 2000a, Marchand et al, 2000b, Remenyi 2000, Lucey 1997, Davenport
1997) “to convert data from internal and external sources into performance information and

to communicate it, in an appropriate form, to managers at all levels in all functions to

enable them to make timely and effective decisions.”

If IT automates the collection of data and maintenance, PIPs delivers this data in the required
formats (such as statistical charts, statistical analysis, summary reports) rcady for decision-
making (such as, risk analysis, forecasting etc) (Bullers ¢t al 1991, Cash ¢t al 1988,
Branchcau et al 1987, Cash et al 1985). In doing this, it links scveral databases (from
different sites, if applicable) with applications and tools necessary to do the analysis. Once

the analysis is done, these results are communicated with the help of IT. These information

practices have to consider ways in which data and information are:

* (Collected up-to-date both cohsistcntly and accurately (Bititci ct al 2002¢, Prahalad ct al
2002, Woods 2001, Battista et al, 2000, Bititci et al 2000, Marchand ¢t al 2000b, Bourne

ct al 2000a, Roland et al 1999, Donovan 1999, IFAC 1999, Booth 1998, Orlikowski
1996, Mockler 1989, Porter 1980)

* Organised and processed to facilitate:
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e Collection of information related to the key performance indicators (Bititci et al
2002¢, Kueng 2001, Bititci et al 2000, Marchand et al 2000b, Bourne et al 2000a,
Roland et al 1999)

e Identification of trends (Bititci et al 2002¢c, Marchand et al 2000b, Kueng et al 2000,
Roland et al 1999)

e Active monitoring (Bititci et al 2000, Turner et al 1999)
e Identification of root causes (Bititci et al 2002c¢, Bititci et al 2000, Turner et al 1999)

= Presented and communicated to the right people including customers and suppliers
where applicable (Andersen et al 2002, Bititci et al 2002¢, Prahalad et al 2002, Kueng

2001, Battista et al 2000, Marchand et al 2000b, Bourne et al 2000a, Roland et al 1999,
Donovan 1999, Neely 1999, IFAC 1999, Booth 1998, Mockler 1989, Porter 1980)

4.2.2 Performance Information Behaviour

Providing IT and performance information practices are not sufficient to improve business
performance results. The real success lies in peoples’ behaviour in using this IT and
performance information practices (Prahalad et al 2002, Orlikowski 2000, Marchand et al,
2000b, Davenport 1997, Eccles 1991). Many executives and academics believe that the main
reason why IT based Performance measurement is short lived is because of the employees’
behaviour with the information (Bititci et al 2002a, Marchand et al 2000b). 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.

In this ever-changing business environment companies are becoming more dependent on
sharing and using information dynamically and hence becoming more knowledgeable and

proactive. However, the performance information behaviour of the business lies in one or

more of the following drivers or factors as shown below:

* Drive from the senior management (Bititci et al 2002a, Marchand et al 2000b, Feeny et
al 2000, Bourne et al 2000a, Hudson et al 1999)

*  Employees using the information provided by IT and PIPs for identifying business trends
(Feeny et al 2000, Donovan 1999, IFAC 1999, Orlikowski 1996)

*  Employees using the information provided by IT and PIPs in decision making (Lebas et
al 2002, Marchand et al 2000b, Donovan 1999, Orlikowski 1996)

Chapter 4: Performance Measurement and Information Technology 66



=  Employees being not resistant in using IT and PIPs (Markus 2000, Battista et al 2000,
Waddell et al 1998, Macrosson 1998, Orlikowski 1996)

= [T and PIPs enabling people to act as teams to solve key issues (Marchand et al 2000b,
Feeny et al 2000, Donovan 1999, Orlikowski 1996, Schein 1996)

» Training required for the people on IT and PIPs (Marchand et al 2000b, Markus 2000,
Macrosson 1998)

* [T and PIPs improving the empowerment in people (Badham et al 2001, Macrosson

1998, Schein 1996, Schaffer et al 1992)

4.3 Common problems with Management Information Systems

As discussed above, most of the modern Management Information Systems (MIS) have been
developed to provide management with the right information required. i.e. different levels of

management require different types of information (Haag et al 2002, Brancheau et al 1987,

Meltzer 1981) as shown in Figure 4.2

Current state of the
organisation

Customers,
suppliers, and

UP other partners

Strategies, goals,
and directives

HORIZONTAL

3 i . b '!.';:--q_ﬂl fia™ =Iﬂ #Iﬂ -.I

Between functional business units
and work teams

Figure 4.2: An Organisation and its Information Flows (Source: Haag et al 2002)
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= Strategic information for top-level management
» Tactical information for middle level management

»  QOperational information for lower level management

MIS plays a vital role in the upward flow of information, i.e. information gathered as part of
everyday operations is consolidated and passed upwards to decision makers. Strategies,
goals and directives are passed downwards to the lower levels. It also ensures that
information flows horizontally across the various departments within the organisation as well

as suppliers and customers outside the organisation.

According to Haag et al (2002) MIS is defined as a system that “deals with the planning,

development, management, and use of information technology tools to help people perform

all tasks related to information processing and management”.

Traditionally enterprises measured only financial indicators and hence the MIS built in these

enterprises are based on these financial indicators. Accounting systems implicitly defined the
information practices in MIS. Therefore most of the MIS in enterprises provided only profit
and loss statements in their monthly reports and did not provide adequate, up-to-date
information about factory performance (Eccles 1991, Hayes et al 1986). There was abundant
evidence from numerous surveys done in both the UK and USA that existing MIS, often
have very little success (Prahalad et al 2002, Lucey 1997) in providing management with the

right information they needed, because of:

* Lack of senior management commitment
* Lack of management involvement in the design of MIS

* Managers with lack of knowledge on IT

* Information system specialists with inadequate knowledge on requirements and needs of

the business

In addition to the above strategic alignment, most of today’s MIS in several enterprises store
information in different sources (Prahalad et al, 2002, McNurlin et al 2002, Garnett 2001),
such as legacy systems, ERP systems, spreadsheets, databases, etc. In some enterprises the
information is even maintained on paper based sources (personal observation in many
Scottish Enterprises). To get application systems up and running quickly, IT system

designers have sought the necessary data either from the cheapest source or a politically
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expedient source (McNurlin et al 2002). As a result there is no common strategy for IT

deployment throughout the organisation. The problems encountered with these systems are:

» Lack of visibility because information is hidden and duplicated (McNurlin et al 2002)
» Difficulties associated with gathering information from different sources (i.e. time and
effort required to extract, sort and report information) (Prahalad et al 2002, Garnett

2001)

= Lack of proper links between different sources of information (Prahalad et al 2002,
Gamett 2001)

» Lack of effective communication of the information (McNurlin et al 2002)

* Changes and trends occurring are not transparent to everyone concerned

As a result of these problems, enterprises need to invest much of their time in data gathering.
As the data is stored in different formats in different departments, some of the data is
duplicated (Garnett 2001) and updated by different people. Hence, questions always arise on
the validity of data. As information sources are not linked properly, information is not
available dynamically (i.e. near real-time), which does not allow managers to make fast and
confident decisions. As information is not shared or communicated throughout the
organisation, managers cannot work as a team and changes occurring in one source are not
transparent to everyone. This often leads to a reactive and closed management style, pointing

fingers at one another rather than focusing on the issue in hand. Performance measurement

supported by this type of MIS, when implemented often results in a failure, as the

management and people will not have enough confidence in information.

The limitations of existing MIS supported performance measurement systems are also
relevant in the context of collaboration with customers and suppliers. On one hand,

customers will be interested in looking at the process data to either vary the composition of
raw material, adjust the process or re-deploy-resources, which would otherwise effect the
final quality of their product. On the other hand, suppliers will be interested in seeing the
same data to improve the quality of raw material. Apart from quality, there are several issues
in which the suppliers and customers would be interested in, such as delivery times, total
cycle times, amount of scrap, number of orders etc. Unless the performance information is
properly structured, made easily accessible and disseminated in a relevant manner, it cannot

be shared across the supply chain to enhance collaboration.
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4.4 Review of Performance Management Information Systems
(PerforMIS)

4.4.1 Background

As demonstrated earlier, current MIS available in enterprises was unable to support
Performance Measurement in most cases. Hence, there is a revolution in the market with
several software vendors developing their application/product to support the performance
measurement, although most of them are based on Balanced Scorecard. These performance

measurement software applications are developed for data communication, integration,

analysis and representation to different sets of audience.

In the last decade, there is an enormous growth in the number of software applications
offered for performance measurement, which makes it difficult for the users to distinguish

between these applications. The software platforms reviewed include products from the

following vendors:

e CognosLtd. e Lucidus Ltd. e PB Views Ltd. e QPR Software Ple.

e CorVuPle. e PeopleSoft ¢ Inphase Software e Gentia Software Ltd.

e QuantiSoft o IPS-Sendero e Pilot Software Ltd. e PT. Global Performa
e SAPLtd. e Hyperion e Active Strategy Maxima

e Comshare e SAS Institute e Oracle Corp Ltd. e Show Business

The products offered by the above vendors are classified into three categories:

* Business Intelligence (BI) is a continuous and systematic process, which produces
information on a company’s operating environment in a timely manner and usable
form so that it can have a positive impact on business processes. Effective Business
Intelligence will facilitate the improvement of business processes and reduces the
time used for decision-making. Typically, it includes software functions, such as
data sourcing, data analysis, risk assessment and decision support, etc. It includes

software tools, such as Data Marts, Data Warehousing, On-line Transactional
Analysis tools, Multidimensional Databases or On-Line Analytical Processing

(OLAP) tools, Ad-hoc and Prepackaged Query tools etc. Typical BI platforms are

provided by: Oracle Corp., Hyperion, SAS Institute, Cognos Ltd., Pilot Software
Ltd, SAP Ltd., PeopleSoft, CorVu Plc., Gentia Software Ltd., Comshare etc.

= Enterprise Resource Planning (ERP) Platforms: An ERP system is a multi-module

software system that includes a central relational database and several software
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modules for managing purchasing, inventory, production, personnel, shipping,
customer service, financial planning, and other important aspects of the business. A
number of ERP vendors have started to integrate performance measurement as a
module or feature within their ERP platform, e.g. SAP Ltd., PeopleSoft, Oracle
Corp. Ltd. etc.

» Dedicated Performance Measurement Platforms: These are software platforms that
allow organisations to implement performance measurement frameworks such as

Balanced Scorecard, EFQM, etc. Typically it collects the performance relevant
information from different sources, analyses the information and communicates the

information to different stakeholders, who make decisions. Vendors of dedicated
performance measurement platforms include PB Views Ltd., QPR Software Plc.,

Inphase Software Ltd., Hyperion, Cognos Ltd., Lucidus Ltd., PT. Global Performa
Maxima, QuantiSoft, Gentia Software Ltd., IPS-Sendero, Comshare, Active Strategy

etc.

Even though ERP platforms were classified separately, vendors who offer performance
measurement within ERP modules are not yet common. Therefore, most of the IT based

PMS applications are built upon Business Intelligence or Dedicated platforms, which have

the capability of integrating with the company’s existing ERP and other systems.

4.4.2 Methodology adapted for PerforMIS Review

In order to understand the software platforms (not necessarily Balanced Scorecard) in depth,
a structured review was done based on the user requirements (criteria) gathered from five
Scottish based enterprises. The criteria (as shown in Table 4.1) used to evaluate these
platforms was developed through educating management of five enterprises on performance

measurement and best practice applications of PMS and then facilitating them to develop a

requirements specification based on how they would see themselves using the system.

Initially, general information about each software and its vendor is collected from their
brochures and web sites. Later, based on the criteria we collected from enterprises, we
prepared a standard questionnaire and sent this questionnaire to all vendors inviting them to
participate in answering it, in order to understand their software and its functionality to fulfil
the above criteria. Telephonic conversations were made wherever necessary (where we did

not receive enough feedback through the questionnaire).
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Table 4.1 Criteria to evaluate software available in market
» Designing Performance Measurement Frameworks or Models
* Does it contain different pre-built frameworks?
» s it customisable to build other frameworks?
> Defining Performance Measures
* Does it include deployment of objectives into performance measures?
» Does it provide library of performance measures?
s Does it apply prioritisation, cause and effect relationship between the measures?
> Data Collection and Maintenance
»* Does it extract data from different database file structures?
»  Does itinclude a relational database to act as a single data source?
> Analysis of Data

» Does it include colour coding to identify the danger at a glance?

» Does it include competitor analysis?

» Does it include simple charts and statistical quality control charts?

* Does it include simple calculations to complex statistical analysis?

* Does it differentiate between control and improvement measures?
» Reporting and Communicating Results

» Does it include a structured reporting tool?

» s it compatible with any other applications?

» Isthedata in the reports updated as the source data changes?

* Does it include any web server to communicate these results throughout the

organisation?

The limitation of the review is that we did not play with the actual software to review it.
However, we had an opportunity to see some of the software demo versions, online
demonstrations and power point presentations. Finally, we gathered all information and

critically discussed each software based on the criteria.

4.4.3 Detailed Review

A detailed review of each software is presented in Nudurupati et al (2000). A summary of all

the software compared against the standard criteria is given in Table 4.2.
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4.4.4 Conclusion

Most of the software and solutions reviewed are expensive for the sake of performance
measurement in enterprises. However, the more you pay for the software, the more you get
the functionality. Moreover not any single software fits all companies. Some software is
good in providing certain functionality where other software is good at other functionality.
Some software 1s good for data collection and analysis, some are good for reporting, etc.
However, in any case, it is recommended that the organisation should define a set of criteria
essential and then use the above review to find the best software suitable for them. Most of
these software applications and solutions are not capable of incorporating statistical

analysis, as required by Six Sigma (and other TOM techniques). Most of them are built

based on Balanced Scorecard concept.

Even though few companies (e.g. large and medium size) are able to buy the software
avallable in the market to support their performance measurement, there are many companies

(small and medium size) that are not able to buy the software from the market due to the

heavy investment involved in it. However, Chapter 2 has demonstrated with anecdotal
evidence that the companies, which cannot buy the software available in the market, can

build their own solution using the IT infrastructure available within the company.
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4.5 Impact of IT based Performance Measurement

Despite the huge amount of practical implementations of IT supported performance

measurement systems in different industrial sectors, less or almost no research has been done
in correlating between the amount of investment spent on implementing IT based
performance measurement systems and the benefits or the impact it has on business and

management. “Are the results / impacts worth the system implemented? "

Many organisations find it difficult to produce a persuasive business justification for any
investment opportunities (Booth 1998). There is often high uncertainty about the scale of
impact and the scale of costs likely to be incurred. Although it is fairly easy to establish the
design and implementation costs of new systems, it proves difficult to establish the
operational costs or saving of such systems (i.e. the marginal cost or saving of operating
maintaining, updating and using such a system). Hence it becomes increasingly difficult to
separate the impact of the new systems from other assets and activities, when they become
an inextricable part of the organisation’s processes and structures (Bititci et al 2002a,

Willcocks et al 1999). This will in many cases make organisations deciding in poor

investment decisions, or an over cautious approach that may result in missed opportunities.

Having seen the difficulty of correlating between the performance measurement investment
and its impact (Holloway 2001), it is necessary to find the impact of IT enabled performance
measurement (irrespective of investment) to ensure organisations to resort their investment
decisions. In fact investing money in new technology or systems does not guarantee
anything. The benefits rely only on how well they are introduced and managed in a business,
which brings in support and reinforces continuous improvement (Hayes et al 1986).
However, as it has been already demonstrated in Chapter 2 that there is very little solid
research evidence that illustrates the impact of performance measurement systems on
business and management. Hence it is necessary to review the IT literature to find any
models or frameworks available, which explains the impacts of IT on business and

management. After a careful review in IT literature the following model was found.

4.5.1 Enabler-Effect Mapping

According to Lillrank et al (2001), the route from the use of IT to the captured benefits is
very difficult. However, their research demonstrated that the Enabler-Effect Map (EEM) is a
very useful model for finding the impact of IT on business processes. The three key reasons

1dentified for using EEM models are:
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e The technology by itself will do nothing, hence 1t 1s required to find the factors that are
causing the impact (whether techniques, practices, people, etc.)

e [t i1s not possible to establish a sufficient set of conditions explaining a benefit in
advance. It is difficult to find the factors that are responsible for causing that benefit

e Although there is no direct link between IT implementations and bottom line impact,

these links can be derived through the relationships between financial and operational

indicators (Kaplan et al 1992 & 1996)

The author’s 1dea of using this framework provides some basic descriptors of the terrain and
a compass that can be used to travel from beacon of bearings, which acts as the starting point
of the effort and beacon of benefits, which acts as the effects and benefits of I'T on operative

performance level as shown in Figure 4.3.

Customer
percey ved

IT application o ,
. 'T¥ value

T infrastructure Vi G Y,
& skills o=’ =

Figure 4.3: Rough features of the terrain (Source: Lillrank et al 2001)

Amongst the beacon of bearings, there are three things, which act as the starting position on

the way from IT to benefits, they are:

e The business processes in which the new technology 1s implemented

¢ The IT infrastructure and skills existing in the company

e The new technology brought into the organisation of implementation (IT application,

software, etc.)
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Amongst the beacon of benefits, there are three value propositions, in which IT will have the

impact, they are:

e (Customer perceived value that i1s obtained by the internal or external customers of the IT

supported processes

e C(Cost savings obtained by the new supported processes

e Business option value, which i1s an opportunity generated by usage of IT. It must be

realised by a strategic move, such as introducing additional services, introducing new

pricing schemes, etc.

In determining the bridge (terrain) between the two beacons, the EEM model uses three
maps of different scales, 1.e. rough features of the bridge as shown in Figure 4.3, more

detailed level features of the bridge as shown in Figure 4.4, finally the third map represents

the real case (Lillrank et al 2001, Figure 3).
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Figure 4.4: Detailed level features of the terrain (Source: Lillrank et al 2001)

Towards the beacon of bearings lie the enablers, which are preconditioned for better control

of information. Pure benefits such as better control of information lie in the middle of the

map. Towards the beacon of benefits lie effects, they are: Ex ante steerability that is to use
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real-time or on-line information for managing processes as well as Ex post traceability that is

to use stored data for planning and analysis.

While implementing IT based performance measurement, the beacon of bearings, the bridge
and the beacon of benefits will differ from above, and will be based on Business Excellence

Models such as EFQM and ABCD Checklist, which are generally used to assess the business

performance.

4.6 Theoretical perspectives on organisational change

“Change management is the process, tools and techniques to manage the people-side
of business change to achieve the required business outcome, and to realise that

business change effectively within the social infrastructure of the workplace.” (Hiatt et
al, 2002)

This definition allows researchers and practitioners to separate change management as a

practice area from business improvement techniques such as performance measurement, Six

Sigma, BPR, TQM or some other techniques to improve business performance.

Organisational Development (OD) models are included in management theory and practice

to a large extent. It is defined as:

“A set of behavioural science-based theories, values, strategies, and techniques aimed
at the planned change of organisational work setting for the purpose of enhancing
individual development and improving organisational performance, through the

alteration of organisational members’ on-the-job behaviours.” (Porras et al 1992)

Depending on the type of organisational change intended, initiatives may be designed

directly at individuals in order to secure specific behavioural change, or they may be directed

at a group or organisational level.

As a starting point, it is necessary to indicate useful theories in organisational change
management literature that are favourable for implementing and using performance
measurement. A change may refer to any alteration in activities, tasks or event in an
organisation. According to Dawson (1994), there are three different approaches for an

organisational change:
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Orthodoxy Approach: These approaches are used in organisations operating under

stable environment. They are traditional or conventional approaches to a planned change
such as introduction of new technology, globalisation of business, increase in product
variety and volume, change in government policies, etc.

Contingency Approach: These are planned change models for the organisations
operating under a turbulent environment. It is an understanding of a decision criterion or
rules and relationships between different contingents such as technology, environment,
etc. and its contextual variation under different circumstances. They will also make an

implicit assumption that situations are predictable and change agents could diagnose the

problem and solve it.
Contextualist Approach: It seeks to encompass knowledge of the whole organisation in
order to explain the process by which managers mobilize and reconstruct contexts in

order to legitimate the decision of change (Whipp et al, 1987). It is the relationship

between the content of change, the context in which change occurs and the process,

which takes it through the change.

According to Checkland et al (1991), there is methodology to tackle messy and complex

situations in the real world, in action:

Soft Systems Methodology: It helps all kinds of managers to cope with their tasks in
real world (Action) in an organised way. It is based on systems thinking, which enables

it to be strongly defined and described, but is flexible in use and broad in scope
(Ckeckland 1981)

The following sections explain the above four change management models orthodoxy,

contingency, contextualist approaches as well as soft system methodology in detail.

4.6.1 Orthodoxy Approach

It includes a range of external factors such as government laws and regulations, technology,

social and economic change as well as internal factors that are generally characterised as

comprising technology, people task and administrative structures (Dawson 1994). A change

In an organisation’s techniques, for instance, In our case, involves installation of a

performance measurement system. This entirely changes the way people interacted with

information before and after implementing the system. This new technique will/might
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change the administrative procedures, which in turn modify other aspects such as

communication and human aspects involving attitudes, beliefs, values, skills and behaviours,

efc.

In Lewin’s (1947) theory of force field-analysis, there will be 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. If the forces
are equal there will be an equilibrium (or stability) in the organisational change, hence Lewin

(1951/2) identified three stages for implementing successful management of change.

s Unfreezing 1s a stage in which the organisation prepares for a change. Recognition for
change occurs, by reducing the resisting forces rather than increasing the driving forces.

= Moving stage occurs in which the new systems and procedures of operation are

implemented.
» Refreezing, action has to be taken to reinforce the changes that have occurred and to
ensure that the new ways of doing things become habitualised. Recognition for change

occurs, by increasing the driving forces for change.

However, orthodoxy approaches and Lewin’s model are most suitable in an organisation,

which operates under a stable environment. These approaches are questionable to be

implemented in organisations that are operating in a continuously and rapidly changing

environment.

4.6.2 Contingent Theory

If the organisations are operating in an increasingly unpredictable global environment, then

their ability to manage change becomes increasingly central to their survival and competitive
position. For the organisations to adapt to this turbulent environment, a number of

contingent theories have evolved (Dunphy et al 1990, Galbraith 1973, Burns et al 1961).

Burns and Stalker’s (1961) approach highlights the importance of organisation’s ability to

adapt to the turbulent environment and includes two-contrasted type of management system.

= Mechanistic system, which 1s appropriate for organisations using unchanging

technologies and operating in relatively stable market conditions. It is characterised by
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hierarchical structure of control, abstract nature of tasks, vertical interaction between
people, biased towards internal 1ssues, etc. (Burns et al 1961)

*  Organic form, which is appropriate to changing conditions giving rise to fresh problems
and unforeseen requirements. It is characterised by network structure of control, realistic

nature of tasks, lateral interaction between people (more horizontal), biased on both

internal and external issues, etc. (Burns et al 1961)

This theory also suggests firstly, large-scale changes occur very rapid. Secondly,
organisation management system (organic form) is a condition for accommodating
substantial change. However, both these suggestions are proved to be wrong from a number
of cases reported (Dawson 1994). However within an organization, research and

development departments have organic form and production departments, which have

mechanistic form (Galbraith 1973).

Dunphy and Stace (1990) proposed a two dimensional model based on the scale of change
on x-grid and the style of leadership on y-grid as shown in Figure 4.5. The authors argue that
Participation Evolution can be used when organisations are in-fit but need minor
adjustments, or are out-of-fit but time is available and key interest groups favour change.
Charismatic Transformation is used when organisations are out-of-fit, there is little time for
extensive participation but there is support for radical change within the organisation. Forced
evolution is used when organisations are in-fit but need minor adjustments, or is out-of-fit
but time is available and key interest groups oppose change. Dictatorial Transformation is
used when organisations are out-of-fit, there is little time for extensive participation and no

support within the organisation for radical change, but radical change 1s wvital to

organisational survival and fulfilment of basic mission.
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Incremental Change Transformational Change
Strategies Strategies

Collaborative
Modes

Participative Charismatic Change
Evolution Strategies

Forced Dictatorial
Evolution Transformation

Coercive
Modes

Figure 4.5 Dunphy and Stace (1990) Model for Contingency Theory

The two major weaknesses of this approach are firstly, the model does not tackle the political

dimensions of change. Secondly, no attempt is made to provide a typology of change

strategies and conditions for their use during actual process of organisational change
(Dawson 1994).

4.6.3 Contextualist Approach

However, both the orthodoxy and contingent approaches discussed above are considered as
planned change models in which change agents are the main source of organisational
change, who intentionally implement changes anticipating potential benefits. Most of these
approaches do not contextualise research by examining the content and process of change

(Pettigrew 1987, Child et al 1987). Hence, there is a requirement for an alternative approach

called contextualist approach to manage change.

According Pettigrew 1990, 1987 and Child et al 1987, the study of contextualist approach

includes three elements as shown in Figure 4.6, which are:

* (Content or substance of strategy for the change programme. It refers to the particular

areas of transformation under examination such as technology, manpower, products,

geographical positioning, corporate culture, etc.
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* Process of change programme. It refers to the actions, reactions, and interactions from

the various people (involved in the change process) as they seek to move the firm from

its present to its future state.
* Context in which changes occur. Quter context refers to the social, economic, political,
and competitive environment in which the firm operates. Inner context refers to the

structure, corporate culture, and political context within the firm through which ideas for

change have to proceed.
/ OUter
Context
\ Inner
Content Process

Figure 4.6 The broad framework for Contextualist Approach (Pettigrew 1987)

Both Child et al (1987) and Pettigrew’s (1990) studies are based on longitudinal case studies
and the collection of in-depth qualitative data. Pettigrew’s (1987) analysis also identified a
need for both vertical and horizontal level of analysis. Vertical level of analysis includes
outer and inner environmental contextual factors. The horizontal level refers to the
interpretation between historical events, present events and future expected events. Holloway

(2001) as a part of his research programme, using Toulmin’s model (Toulmin 1958) claimed

that both context and process influenced performance measurement effectiveness.

There is one significant drawback for contextualist approach for its richness and complexity

of multi level analysis. However, the approach is accepted and adopted by many researchers
in UK (Dawson 1994).
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4.6.4 Soft Systems Methodology (SSM)

It was developed in the 1970s from the failure of established methods of ‘system
engineering’ when faced with complex problem situations (Checkland et al 1991). One of

the obvious characteristics of human beings is their readiness to attribute meaning to what

they observe and experience in reality.

Yields
choices of

A real
world
situation of
concern

Relevant systems
of purposeful
activity

—
CeD

Comparison of models
with perceived real
situation

Action needed to
improve the situation

Figure 4.7: The basic shape of SSM (Checkland et al 1981)

The basic idea of the approach is finding out about a problem situation and its causes from
stakeholder, cultural, and political perspectives. Formulate the models using influence
diagrams, process flowcharts, etc, which are relevant to the real world situation identified by
the person or group of people as shown in Figure 4.7. Use these models by setting them

against perceptions of the real world in a process of comparison by both observation and

discussion(s). This comparison will further initiate the action(s) needed for improving the

situations in the real world.

Even though the presented approach is very simple, the methodology can be used to solve
very complex situations in different industries as demonstrated by Checkland et al (1991).
The purpose as a whole has two more long-term benefits. The first one is the process itself, it
can be seen as a cyclic learning system. The second one is the process within which, the

systems models initiate the debate and argument for supporting the purposeful change.
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4.6.5 Theoretical insights to technology based organisational change

This section provides the insights to change management literature that includes studies on
technology-based organisations. According to Orlikowski (1996), there are three

perspectives that have influenced studies of technology-based organisational transformation:

* Planned change, as discussed in the above sections, includes Lewin’s (1951) force field
analysis, contingency frameworks, innovation theories and practitioner-oriented
prescriptions for organisational effectiveness. These models are criticised for taking

change as a discrete event by the managers and separating it from the organisation

ongoing processes (Pettigrew 1987, Child et al 1987).

*» Technological imperative, in which technology is seen as a primary autonomous driver
for the organisational change. It emphasises that adoption of a new technology will bring

in changes in the organisation’s practices, structures, work routines, information flows

and performance (Leavitt et al 1958).

* Punctuated equilibrium models assume change to be rapid, episodic and radical. When a
technology i1s implemented, the large periods of stability (so called equilibrium) are

punctuated by compact periods of qualitative metamorphic change (Child et al 1987,
Miller et al 1984).

All three perspectives 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).

Orlikowski (1996) proposed a situation change perspective, in which organisation
transformation is grounded in the ongoing practices of organisational actors and emerges out
as experiments with every day contingencies, breakdowns, exceptions, opportunities, and
unintended consequences that they encounter. This transformation is seen as an ongoing
improvisation endorsed by organizational actors trying to make sense of and act logically in
world. This ongoing improvisation is nothing but focusing on a particular situated action

(context) taken by action researchers.
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Hence through a series of ongoing improvisations, alterations or adaptations, sufficient

modifications are performed over time that fundamental changes (metamorphosis) are

achieved.

4.7 Discussion

We have seen IT has been a big success in many companies in the recent years. In the past,
only few companies have IT, which was a competitive critical success factor, but soon the
competition has increased in other companies and the situation has become so saturated that
IT has now become a normal part of most businesses. Now, IT is no more a competitive
success factor but it is just an essential element of most companies. Section 4.2 of this
chapter has demonstrated that the future success lies not only by delivering good IT practices
but also by delivering good information practices and information behaviour within the

business. Section 4.2 also provided strong theoretical foundations for the predictions,

technical and people factors identified in Chapter 3.

How good are the MIS available in the organisations to deliver performance information
practices and behaviour? Most of the organisations already have MIS in place for collecting
and storing information but as demonstrated in Section 4.3, they are not sufficient enough to
exploit that information in real-time basis (near real-time basis). i.e. most of these available

MIS in enterprises are not sufficient to support performance measurement.

The enterprises could buy an IT platform readily available in the market as demonstrated in
the Section 4.4. However, as concluded in Section 4.4 we require heavy investment in
performance measurement for the supporting IT platforms. This investment has to be
justified and proved that the organisation had enough benefits for the amount of investment
made 1n performance measurement implementation. It is also demonstrated that a cost
benefit analysis is very difficult, as it is difficult to separate the operation costs of
implementation once it is made as a routine part of the business. However, finding the
impacts of IT-PMS implementation on business and management will enhance the

confidence of senior managers for investing in these implementations.

After a careful review of literature, Enabler-Effect Mapping, a proven model was found for

explaining the impacts of IT on business and management. The same model will be used in
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the current research to achieve the objectives identified in Chapter 3. Section 4.5 explained

this model 1n detail.

When IT-PMS is implemented in collaborating companies, it brings in change within the
company. This will also lead to the impacts of IT-PMS on management and business. Hence
a review was presented in Section 4.6 covering the basic models explaining the change
management theory. From the insights of technology based change management models, it is
evident that there will be a transformation in the organisation as result of implementing
technology. This transformation is seen as an ongoing improvisation endorsed by

organizational actors trying to make sense of and act logically in world. This ongoing

improvisation can be realised and observed by action researchers.

The review presented in Section 4.6 gives a strong support to adopt action research as the
main research domain for doing this research in studying the impacts of IT-PMS. However
in addition to action research, there are several research domains, methods, tools and
techniques available, that are essential to achieve the research objectives identified in

Chapter 3. The following methodological issues should be taken into account to do this

research:

* Emphasis should be placed on problem-finding or establishing research objectives as the
entire quality of research outcome is based on the research objectives identified

s Understand and establish the basic beliefs about the world, in the context of this research
(Philosophical sense)

* Understand and establish different guidelines on how to do this research by identifying

research mode, strategy and domain (Social sense)

* Understand and establish different tools and techniques used in this research (Technical

sense)

The next chapter addresses these methodological issues by reviewing different researﬁh
paradigms, modes, strategies, domain, tools and techniques in general and finally establishes

a methodology to achieve the objectives identified in Chapter 3.

Chapter 4: Performance Measurement and Information Technology 87



Chapter 5: Research Methodology

5.1 Introduction

Chapter 3 demonstrated the positive impact of IT-PMS on business and management and

hence identified two research objectives as follows:

* To test the predictions (impact as well as technical and people factors), and hence prove

Impact of IT-PMS on o0 Impact of IT-PMS on
Management and Business Technical and People Factors

(Impact on management and business is proportional to impact on technical and people
factors. i.e. if the impact of IT-PMS on technical factors increases/decreases, the impact

on management and business also increases/decreases respectively)

= Understand and build the relationship between technical factors, people factors as well

as impact

Chapter 4 reported the essential literature to implement IT-PMS in collaborating companies.

However this research needs a structured methodology to implement IT-PMS at

collaborating companies and achieve the above objectives.

Methodology is defined as “the set of principles, methods, procedures, practices, tools

and techniques applied to any specific activity or branch of knowledge”. However if it

1s applied to do a piece of research then it is called research methodology. (Universal,
Oxford and Webster Dictionaries)

In order to achieve the above research objectives it is necessary to do the following tasks at

the collaborating companies:

- To construct IT-PMS and implement it

. To make people use IT-PMS

. To study the impact of IT-PMS on business and management

. To 1dentify the critical success factors of the impact

. Understand the relationship between impact and success factors
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According to Buckley et al (1976), there should be a distinction between problem finding
and problem solving for doing any research. Hence the following chapter is structured to
explain most of the theoretical frameworks (methods, tools, techniques, concepts etc.) for
problem finding and problem solving in Sections 5.2 and 5.3 respectively. In Section 5.4, the
methods, tools, techniques, etc. used for this research are justified against the tasks
mentioned above, and an overall methodology is presented. Towards the end of this chapter

in Section 5.5, a set of quality criteria is established to assess the quality of this research.

5.2 Problem finding

Problem-finding methodology is defined as *“a set of principles, methods, procedures,
practices, tools and techniques applied to identify problem(s)”. More emphasis on problem-
solving had veiled the importance of problem-finding. According to Buckley et al (1976) the

problem is identified as a result of problem genesis as shown in Figure 5.1. The formal and

informal approaches (Buckley et al 1976) are explained in the following sections.

Problem Genesis

Conjecture
Phenomenology

Prior-Research
Analog
Renovation
Dialectic

Consensus
Experiential

Extrapolation
Morphology

Decomposition
Aggregation

Research
Problem

Figure 5.1. Problem-finding methodology
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5.2.1 Formal Approaches

The formal approaches imply the use of meticulous and methodological procedures. Usually
the scientific genesis of problems requires a formal approach. In these cases a well and

structured system of analysis is used in the process of problem-finding. Some of the

approaches are explained below:

o Prior-research is one of the most productive forms of finding problems. The prior-
research can be either theory testing or theory building. For example, observations at a
company can be formulated into hypothesis, which can be tested through subsequent
examination. Hunting a chain of research and reformulating new problems i1s a

productive way of doing research. This approach was used in this research for

formulating the research hypothesis.

e The analog method is a formal procedure, which uses knowledge gained in one problem

area to formulate a research question in a similar area.

e Renovation is a method used to replace or change the existing theory to make it more

effective.

e Dialectic method is developing counter-plans for the purpose of challenging, refining,
deposing existing theories for a better one. It is about investigating truths or facts in that
area. Although this method was not used in identifying the main problems (objectives) of
the research, it was used in identifying the IT solution for the companies (Is there a
better IT solution available for implementing Performance Measurement in companies,

other than the existing ones in the market?)

o Extrapolation is a method of extending current trends in future and formulating
questions related to the predicted or expected outcome. It 1s usually used to estimate the

future outcome on the basis of existing data.

e Morphology is a formal method for analysing the combinatorial possibilities inherent in

complex problems. It is usually used in all areas where the combinations of problems

arise from a complex problem.

o Decomposition is a method of breaking a problem into several component parts. It is

usually used in areas where there is a requirement of breaking complex problems.

e Aggregation is a method of collecting research findings from different areas and

applying them to resolve the complex problems.
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5.2.2 Informal Approaches

The informal approaches imply the use of subjective and non-repeatable procedures. Some

of the approaches are explained below:

e Conjecture is a method frequently used in problem-finding. It is used in a situation
where the decision-maker has a gut or intuitive feel regarding the potential problem area.
e Phenomenology is a method of philosophy that concentrates on what is perceived by the
senses in contrast to what is independently real or true about the world. Most of the

problems identified in management are accountable to this method.

e Consensual method is used to identify the problems in management by a policy group,

research committee or any other formal or informal group.

e [Experiences sometimes generate problems in need of research. For example customer

reaction can prompt change in production, service or marketing,
5.2.3 Problem-finding framework used in this research

The research started with a gap, which identified that there was no solid research available

for finding the impact of performance measurement. The problem finding methodology as
shown in Table 5.1 was used in arriving at objectives of the research. The researcher

developed an intuitive feeling from anecdotal evidence at four companies that performance
measurement when supported with appropriate IT platforms, appropriately used in the

companies resulted in many positive impacts. This problem/issue was decomposed into

smaller components as shown below:

*  What is the impact of IT-PMS on business and management?

» What are the critical success factors of IT-PMS design and implementation, which

causes the impact identified earlier?
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Table 5.1 Problem-finding methodology used in this research

Problem Genesis

Problem finding activities

Previous research done at four companies Prior-Research
formal

Do appropriately designed performance measurement Conjecture
systems, if supported through appropriate IT platforms, Phenomenology

appropriately implemented and used bring positive impact on | (informal)
business and management?

* What is the impact of IT-PMS on business and
management?

* What are the critical success factors of IT-PMS design and
implementation, which causes the impact identified earlier?

Decomposition
(formal)

-

5.3 Problem solving

Problem-solving methodology is defined as “a set of principles, methods, procedures,
practices, tools and techniques applied to solve the problem(s) identified”. In order to answer

the questions posed in the previous section, 1t is necessary for research design, an overall

configuration of a piece of research.

“Research design is the science (or art) of planning procedures for conducting

studies so as to get the most valid findings” (Vogt 1993).

Determining the research design gives a detailed plan, which will give the researcher to
guide and focus on the research (Collis et al 2003). For designing and configuring research,
knowledge of philosophy or paradigms', methods, tools and techniques is essential for the
researcher to understand which methodologies will work and which will not (Easterby-Smith
et al 1991). This knowledge will also help the researcher to create a methodology, which
may be out of his/her experience. Burrell et al, (1979) and Morgan (1979) presented three

broad senses for the use of a research paradigm as follows:

o Philosophical sense, which reflects basic beliefs about the world

o Social sense, which relates the social organisation of science in terms of schools of

thought built around the scientific habits connected with particular kinds of scientific

achievements. It provides guidelines on how to do the research

' Paradigm refers to the progress of scientific practice based on peoples’ philosophies and assumptions

about the world and the nature of the knowledge such as concept hypothesis, theory or an idea (Collis
et al 2003).
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o Technical sense, which specifies the methods and techniques adopted in doing the

research

5.3.1 Philosophical sense

According to Easterby-Smith et al (1991), there are two traditions in philosophy from which
the methodology design can be derived, they are:

5.3.1.1 Positivism

According to Easterby-Smith et al (1991), the idea of positivism is that a social world
exists externally, and its properties should be measured through objective methods. The

knowledge is only of significance if it is based on observations of this external reality. It

is a quantitative approach dominating the objective aspects of human activity

concentrating on the measurement rather than meaning of social phenomena (Collis et al
2003).

e It seeks fixed universal laws that provides explanation, permit and anticipation of

behaviour

o [t establishes causal relationships between variables

5.3.1.2 Phenomenology

According to Easterby-Smith et al (1991), the idea of phenomenology 1is that reality is
socially constructed rather than objectively determined. It is about understanding and
explaining why people or organisations have different experiences, rather than for
external causes and fundamental laws to explain their behaviour. It 1s a qualitative

approach dominating the subjective aspects of human activity concentrating on the

meaning rather than measurement of social phenomena (Collis et al 2003)

o It seeks the individual’s own understanding and interpretation of the world as a basis

for behaviour

o It establishes shared understanding and awareness of human, social and

organisational reality
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According to Easterby-Smith et al (1991), the main differences between positivist and

phenomenology paradigms are tabulated as shown in Table 5.2

Table 5.2 Key features of Positivistic and Phenomenological paradigms (Easterby-
Smith et al 1991)

] Positivist paradigm Phenomenological paradigm

Basic beliefs The world 1s external and The world is socially constructed and
objective subjective

Observer is independent Observer is part of what observed
Science is value-free Science is driven by human interests
Researcher Focus on facts Focus on meanings

should: Look for causality and Try to understand what is happening
fundamental laws

Reduce phenomena to
simplest elements

Formulate hypothesis and
then test them
Operationalising concepts so
that they can be measured
Taking large samples

Look at totality of each situation

Develop ideas through induction
from data

Using multiple methods to establish

Preferred
methods
include

different views of phenomena

e Small samples investigated in depth
or over time

Even though there have been a lot of people moving away from positivism, towards
phenomenology in the last few decades, there are many researchers in the management field,

who adopt a practical view by intentionally combining methods from both traditions
(Easterby-Smith et al 1991).

S.3.1.3 Philosophical sense for this research

In achieving the objectives of this research, i.e., finding the impact of IT-PMS on
business and management from a philosophical view, it is required to do the tasks shown

in Table 5.3. From the philosophical sense in Table 5.3, it became clearly evident that
this research is dominated for phenomenological paradigm. However, at this level, it is

unclear to decide whether the research uses only phenomenological methods, tools and

techniques.
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Table 5.3 Philosophical Sense for this research

Research Tasks Philosophical Sense

* To construct an IT-PMS in reality and * The companies are socially constructed
implement it in collaborating companies | and subjective

* To make people use IT-PMS » Qbserver is part of what observed to

* To study the impact of IT-PMS on implement and enables people to use it as
business and management well as to study the impact

» To identify the critical success factors » Use multiple methods to establish
for the impact different views of phenomena

» Understand the relationship between 2 Try to understand what is happening to

impact and success factors identify success factors for the impact

= Develop ideas through induction from
data to understand the relationships

» Small samples investigated in depth over

time because it takes long time to do the
study at each compan

5.3.2 Social sense

Being biased towards phenomenological paradigm, Easterby-Smith et al (1991) suggested

that the researcher should focus on meanings, understand what’s happening, and develop

ideas through induction as shown in Figure 5.3. Buckley et al (1976) provided the following

guidelines on doing research:

How does the problem lend itself to the deductive or inductive mode of inquiry? (What
1s the Mode of the research?)

What research strategies are available to the researcher and which are best suited to the
research problem under consideration? (What is the research Strategy?)
Where are the data sources that can be accessed in order to answer the research

questions? (What is the Domain for data source in the research?)

5.3.2.1 Research Mode

It is essential to decide whether the research is primarily inductive or deductive because
both modes are present to some degree in most of the research (Buckley et al 1976).
Induction is the process by which theory is generated. Deduction is the process by which
theory is tested. Often a researcher uses both modes for his/her research, however he/she

should be aware of the mode present at each stage of the research. The same
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classification is also known as “fact-finding” versus “testing” (Buckley et al 1976). It is

also known as ideographic and nomothetic approaches as follows (Burrell et al 1979):

5.3.2.1.1 Ideographic Approach (Induction)

The ideographic approach to social science is based on one view of understanding the
social world by obtaining knowledge of the subject under investigation. Glaser et al
(1967) described this approach as “the discovery of grounded theory”, i.e. the discovery
of theory from data, which is systematically obtained and analysed through social
research. It emphasises the analysis of subjective accounts, which one generates by
going into situations and involving oneself in the everyday flow of life (Burrell et al
1979). According to Gill et al (1991), induction research is the observation of the
empirical world to the construction of explanations and theories about what has been
observed. It is shown as right hand side of Kolb’s experimental learning cycle as shown

in Figure 5.4. The importance of inductive research is the formulation of abstract

concepts, theories and generalisations that explain past and predict future.

5.3.2.1.2 Nomothetic Approach (Deduction)

The nomothetic approach to social science is the importance of basing the research on
systematic protocol and technique. Ball (1971) referred to a number of examples of this
research mode. It focuses on the process of testing hypothesis in accordance with the
canons of scientific rigour (Burrell et al 1979). According to Gill et al (1991), deductive
research entails the development of a conceptual and theoretical structure prior to its
testing through empirical observation. It is shown as left hand side of Kolb’s
experimental learning cycle as shown in Figure 5.2. The importance of deductive

research is the testing and operationalisation of the process.

5.3.2.1.3 Justification of research mode for this researcls

In this research, a mixture of both induction and deduction will be used as demonstrated
by Kolb et al (1979) experimental learning cycle as shown in Figure 5.2. In initial stage,
the data (observations and reflections) was collected from induction, which is grounded

in theory from literature review and formed the basis for generating predictions'

' Predictions are the cautious explanation of certain behaviour or set of events, which will occur, It
should be based on theory, previous research or experience of the behaviour or the events
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(formation of abstract concepts and generalisation). The predictions are tested using

deduction (testing implications of concepts in new situation), which will be explained

through action cases in next chapter.

Concrete
/ Experiences \
Testing implications of Observations and
Concepts in New Situations Reflections

\ Formation of Abstract /

Concepts and Generalisations

Figure 5.2 Kolb’s experimental learning cycle (Kolb et al 1979)

5.3.2.2 Research Strategy

According to Buckley et al (1976), research strategy refers to the essential nature of the
outcome and the process by which data is found and analysed. It is concerned about the
way the researcher approaches a generating or testing theory. Kasanen et al (1993) and
Collis et al (2003) proposed a two-dimensional model of approaches based on data

source (outcome of the research) and process (of the research) as shown in Figure 5.3.
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Theoretical Data Empirical

Descriptive

Action- oriented
Approach

Process

Decision- oriented Constructive
Approach Approach

Normative

Figure 5.3 Two-dimensional model for determining strategy

Extreme Approaches on X-dimension:

The following approaches fall on the X-dimension of the model as shown in Figure 5.3.

This dimension of the model refers to data source for the research.

5.3.2.2.1 Theoretical Research

If the researcher seeks to solve a problem, which is less specific in nature and conducting
the research to improve the understanding of general issues, without emphasis on its
immediate application, then the researcher is engaged in theoretical research (Collis et al
2003). It is also known as pure, fundamental or basic research. It is used in the most
form of academic research without including solving a specific problem for one
organisation. It includes a set of interrelated variables, definitions, constructs,
propositions, etc. that presents a systematic view of phenomena by specifying

relationships among variables with the purpose of explaining natural phenomenon
(Kerlinger 1979)
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5.3.2.2.2 Empirical Research

If the researcher seeks to experience, practise or observe things for himself/herself,
rather than through the mediation of others, then the researcher is engaged in empirical
research (Buckley et al 1976). Green (1966) and Scudder et al (1998) had quoted number
of examples of empirical studies. It is the use of real-world data in the application of
research. Both empirical and opinion research approaches has the real-world data origin,
however the data i1s directly collected in empirical research and it is mediated through
others in opinion research. The sources of the data for any empirical research are shown
in Table 5.6, which are basically distinguished against each other on experimental
design, control, data access and the context for which the research is planned (artificially
built environment or naturally occurring environment). They are further discussed in
next section. Surveys, questionnaires, interviews, observation etc. are the common data

collection techniques used within empirical research (Coughlan et al 2002).

This approach is used when a research problem has to be solved by observation or
experience. This research requires identifying critical success factors involved in
implementing and using IT-PMS as well as observing the impact of IT-PMS on business

and management. Therefore this approach will be used for the data access (one

dimension of strategy) of this research.

Other Approaches on X-dimension:

5.3.2.2.3 Opinion Research

If the researcher seeks the views, judgements, appraisals or opinions of the experts with

respect to the research problem, then the researcher 1s engaged in opinion research
(Buckley et al 1976). The source for this data can be either an individual or a group of
individuals who are experts in that field. Surveys, questionnaires, opinion polls and
interviews are the famous data collection techniques for individuals under this approach.

However the Delphi technique is the most widely known method for gathering data from

a group of experts in the field.

This approach is used when the research problem requires access to group opinion.
However the problem in this research does not require a group opinion. Hence this

approach 1s not used in this research.
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5.3.2.2.4 Archival Research

If the research is concerned with the examination of facts, then the researcher is said to
be engaged in archival research (Buckley et al 1976). The source for the data could be
primary, secondary or physical sources. Primary archive is defined as the source of
original documents or official documents. Secondary sources are published works of
other people or investigators. Some times data is also available in physical environments
such as water level in dams, wear and tear of the machine, etc. Scanning, observation

and sampling are usually used techniques for data collection.

This approach is used when the research problem requires access to the information
archives usually literature searches, identification of gaps, etc. This approach was used

in this research during the literature review.

Extreme Approaches on Y-dimension:

The following approaches fall on the Y-dimension of the model as shown in Figure 5.3.

This dimension of the model refers to the process of the research.

5.3.2.2.5 Descriptive Research

If the researcher seeks to describe phenomena as they exist and if he/she uses the
research to identify and obtain information on characteristics of a particular problem or
1ssue, then the researcher is engaged in descriptive research (Collis et al 2003). An
effective descriptive research is marked by a clear statement of the decision problem,
specific research objectives and detailed information needs. It is carefully planned and
structured research design. Its purpose is to provide information regarding specific

questions or hypothesis (Kinnear et al 1979). The techniques used for this research

include, surveys, histories, questionnaires, interviews, etc. (Yin 2003, Kinnear et al
1979).

This approach is used when the research problem requires answering the specific
research objectives or testing hypothesis. This approach will be used in this research for

testing the predictions observed in the pilot case through empirical evidence and describe

them as they were.
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5.3.2.2.6 Normative Research

If the research includes setting standards or rules of language, setting behaviour, which
should be followed, or creating an explicit managerial construction then the researcher is
said to be engaged in normative research (Kasanen et al 1993). Most of the researchers
are engaged in either designing a model or a framework, based on their organisational
experience with a system, opinion or synthesis of existing literature. The constructs or
models build in normative research should usually be satisfied by the user, used for

decision-making or even building software.

This approach is used by many consultants in their commercial projects and

collaborative research with organisations. Even though this research used IT-PMS (a

construct using normative approach) for implementing in case studies, the designing of

IT-PMS was not included in this research.

Other Approaches on Y-dimension:

5.3.2.2.7 Explanatory (Analytical) Researcli

If the research is solved analytically by breaking the problem into its components by
discovering its true nature and the causal relationship between variables then the
researcher is engaged in analytical (explanatory) research (Buckley et al 1976). It is the
continuation of the descriptive research, the researcher goes beyond merely describing
the characteristics, to analysing and explaining why or how it is happening (Collis et al
2003). Internal logic and formal reasoning are the domains for this research. Techniques
used in this research are mathematical logic, mathematical modelling, formal

organisation techniques, cross-case analysis etc.

This approac