
This article was downloaded by: [Istanbul Universitesi Kutuphane ve Dok]
On: 23 December 2014, At: 23:32
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House,
37-41 Mortimer Street, London W1T 3JH, UK

Production Planning & Control: The Management of
Operations
Publication details, including instructions for authors and subscription information:
http://www.tandfonline.com/loi/tppc20

How to compare performances of firms operating in
different sectors?
U.S. Bititci a , S.U.O. Firat b & P. Garengo c
a Strathclyde Institute for Operations Management, DMEM - University of Strathclyde , James
Weir Building, 75 Montrose Street, Glasgow G1 1XJ , UK
b Faculty of Engineering, Department of Industrial Engineering , Marmara University ,
Goztepe Campus, Kadıköy-34722, Istanbul , Turkey
c Department of Innovation in Mechanics and Management , University of Padua , Via
Venezia 1, 35131-Padua , Italy
Published online: 10 Jan 2012.

To cite this article: U.S. Bititci , S.U.O. Firat & P. Garengo (2013) How to compare performances of firms operating
in different sectors?, Production Planning & Control: The Management of Operations, 24:12, 1032-1049, DOI:
10.1080/09537287.2011.643829

To link to this article:  http://dx.doi.org/10.1080/09537287.2011.643829

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the “Content”) contained
in the publications on our platform. However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness, or suitability for any purpose of the
Content. Any opinions and views expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the Content should not be relied upon and
should be independently verified with primary sources of information. Taylor and Francis shall not be liable for
any losses, actions, claims, proceedings, demands, costs, expenses, damages, and other liabilities whatsoever
or howsoever caused arising directly or indirectly in connection with, in relation to or arising out of the use of
the Content.

This article may be used for research, teaching, and private study purposes. Any substantial or systematic
reproduction, redistribution, reselling, loan, sub-licensing, systematic supply, or distribution in any
form to anyone is expressly forbidden. Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions

http://www.tandfonline.com/loi/tppc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/09537287.2011.643829
http://dx.doi.org/10.1080/09537287.2011.643829
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


How to compare performances of firms operating in different sectors?

U.S. Bititcia, S.U.O. Firatb and P. Garengoc*

aStrathclyde Institute for Operations Management, DMEM-University of Strathclyde, James Weir Building, 75 Montrose
Street, Glasgow G1 1XJ, UK; bFaculty of Engineering, Department of Industrial Engineering, Marmara University,
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This paper seeks to address the question ‘How to measure different SMEs’ performances comparatively?’
An initial review reveals that the literature does not provide objective and explicit debate on the subject.
Consequently, an approach is developed, informed by the literature, which is used to compare the performances
of 37 SMEs. The consistency and reliability of the approach is tested, resulting in a ranking of the 37 firms
according to their performances. Using cluster and factor analysis the paper demonstrates that leading indicators
are somewhat redundant, and that lagging indicators have greater significance for the purpose of comparative
measurement of different SMEs performances. Whilst the approach adopted here withstood internal and external
validity tests and can be seen as a robust way of comparing SMEs performances, these results may be limited to
this study.
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1. Introduction to the research problem

Ever since Johnson and Kaplan (1987) published their
seminal book, Relevance Lost – The Rise and Fall of
Management Accounting, performance measurement
gained increasing popularity (Neely 1999). Today,
performance measurement and management practices
are commonplace in all industrial, commercial and
public sector organisations. Along with this increased
interest in performance measurement, we have also
witnessed an increasing interest in benchmarking in
order to identify and drive improvement opportunities
(Coulter et al. 2000). However, despite this attention to
performance measurement and benchmarking the
challenge of how to compare the overall performance
of different organisations from different sectors remains
unresolved. This is particularly prevalent in the case of
SMEs due to their larger diversity (Zeinalnzehad et al.
2010, 2011).

The World Competitiveness Report (2009) provides
some indication towards the type of measures that
should be used to measure a firm’s performance (such
as revenue growth, profitability growth, productivity
growth and so on)1. Other studies (Kratchman et al.
1974, Phillips 1997, Yamin et al. 1997, Collins 2001,
Nohria et al. 2003, Länsiluoto et al. 2004) suggest the
use of single indicators, particularly the return on

investment measures. However, the comparison of the

performances of different companies to one another

using these measures in absolute terms becomes

meaningless because one company may be operating

a high growth sector and the other in a declining

sector.
The literature contains performance comparisons

of firms in different countries (Voss and Blackmon

1996, Andersen and Jordan 1998, Samson and Ford

2000) or performance comparisons between groups of

firms, such as SMEs versus local firms versus large

firms (Grando and Belvedere 2006). However, in all

these cases, different contextual characteristics between

different sectors2 are not accounted for when compar-

ing performances of firms from different sectors. The

majority of studies, that compare the performances of

firms from different sectors, focuses on particular

processes or function such as supply the chain perfor-

mance (Lewis and Niam 1995, Gunasekaran et al.

2001, Fynes et al. 2005, Sánchez and Pérez 2005,

Yurdakul 2005, Kim 2007, Kojima et al. 2008, Akyuz

and Erkan 2009) or manufacturing performance

(Miller and Roth 1994, Bonvik et al. 1997, Bukchin

1998, Laugen et al. 2005) without paying much

attention to overall performance of the firm.

However, a key study recently published in the
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Journal of Management highlights that any such
functional performance studies should be conducted
in the context of overall performance and they call for
more theoretically grounded research and debate for
establishing measures appropriate to a given research
context (Richard et al. 2009).

It appears that, although there are many studies
measuring and comparing the performances of differ-
ent firms from different perspectives (such as market-
ing, operations, finance and human resource
management) and for different purposes, there is
little or no informed scientific debate as to which
measures are appropriate and how these measures
should be combined and used in order to compare the
business performance of different firms operating in
different sector, whilst accounting for the industry
specific factors (Ellis and Williams 1993, Reider 2000,
Hawawini et al. 2003, Richard et al. 2009). Although
this is an issue both for large and small organisations
alike, the problem is more prominent in SMEs due to
their greater diversity and sectoral focus (Zeinalnzehad
et al. 2010, 2011). That is in many cases large
organisations, particularly multinationals, operate
across a number of sectors. Therefore, with this
paper we seek to outline a method as well as initiating
a scientific debate on appropriate measures, how they
should be combined and used in order to measure
different SMEs performance comparatively.

2. Research design

Figure 1 provides an overview of the research
programme adopted in to pursue the research problem
posed earlier.

First, we reviewed literature, including both
SMEs and large companies and, covered a broad
range of overlapping fields, including performance

measurement, management control systems, bench-

marking and performance management. We synthe-

sised the literature in two main research streams: the

performance measurement literature in general and the

cross-industry benchmarking literature in particular.
Secondly, given the lack of scientific debate on

measurement of different firms’ performances compar-

atively, we used a Focus Group to review the literature

conclusions and identify how and what to measure. As

a result we identified nine key performance measures

(i.e., revenue growth, market share growth, profitabil-

ity growth, cash flow growth, value-added productivity

growth, customer satisfaction new value streams

investments and employee satisfaction and morale)

that would enable the assessment of a SME’s overall

performance together with an approach for accounting

for intersectoral differences. The focus group com-

prised of six academics with backgrounds in operations

management, manufacturing, human resource man-

agement, management science, strategic management

and psychology as well as four industrial members

(two managing directors and two operations directors

from four different SMEs) representing multidisciplin-

ary operational and strategic views from both aca-

demic and industrial perspectives.
Thirdly, we empirically tested the proposed

approach on a group of 37 SMEs3 operating in

different sectors including food and beverages, elec-

tronics, electrical equipment, plastic components, pro-

cess and heavy engineering. In selecting the case-study

organisations, SMEs with less than 50 people were

avoided as according to Voss et al. (1998) they

represent different levels of managerial capabilities.

In fact, the 37 cases examined all had between 100 and

250 employees. For the purposes of our research

a sample size of 37 was considered to be adequate with

a KMO index of 0.82 and statistical significance of

Research 
question 
How to measure 
different firms’ 
performances 
comparatively? 

Literature 
review
Synthesising two 
main research 
streams: 

• Performance 
measurement  

• Cross-industry 
benchmarking  

discuss literature 
conclusion  

Empirical 
research

• Data 
collection 
protocol 

• Performance 
data from 37 
firms  

• Int. and ext. 
reliability and 
validity tests  

• Cluster 
analysis 

• Factors 
analysis  

An approach
for measuring 
different 
firms’ 
performances 
comparatively 

Findings
The appropriate 
performance 
indicators and 
how they should 
be combined and 
used to measure 
different firms’ 
performances 
comparatively.  

Focus group to  

Figure 1. A synthesis of the research process.
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Barlett’s test (Hair et al. 2006, 2008) which is explained
in further detail in Appendix 1. Section 5 of the paper
outlines the empirical method employed and presents
our findings. Appendix 1 provides further details on
the data analysis methods employed. Finally, based on
empirical evidence we are able have an informed
debate on what measures to use and how to use these
to measure firms’ performances comparatively.

3. Background literature

The literature review presented in this section was
conducted to establish the current knowledge pertinent
to our research question. That is, how to compare the
overall performance of different SMEs from different
sectors. In order to identify the relevant papers, specific
management databases, such as Business Source
Premier, Web of Knowledge, Emerald Insight,
Management and Organisation Studies, ABI Inform
and Science Direct were searched using search phrases
such as performance comparison, performance mea-
surement in SMEs, benchmarking and performance
benchmarking. We were primarily interested in post-
1990 articles as this period represents the boom in
performance measurement research (Neely 2005).
Relevant articles were identified after a review of
abstracts followed by full text reviews. The selected
papers were analysed and integrated with key books
relevant to our area of interest (Johnson and Kaplan
1987, Camp 1989, Fitzgerald et al. 1991, Lynch and
Cross 1991, Maskell 1991, Karlof and Ostblom 1993,
Reider 2000, Kaplan and Norton 2001, Neely et al.
2002, Watson 2007). For the purposes of this literature
review, publications in conferences proceeding were
omitted due to the volume of papers identified and
their recognised minor relevance compared to the
journal papers.

The resultant literature covered a broad range of
overlapping fields, including performance measure-
ment, management control systems, benchmarking and
performance management. The following sections
provide a synthesis of the performance measurement
literature in general, and the cross-industry bench-
marking literature in particular.

3.1. Performance measurement literature

Contemporary approaches to performance measure-
ment were born out of recognition of the inappropri-
ateness of traditional approaches to performance
measurement (Johnson and Kaplan 1987, Eccles
1991, Lynch and Cross 1991, Kaplan and Norton
1992, 1996, Neely et al. 1994, Ghalayini and Noble

1996, Ittner and Larcker 1998, 2003, Neely 1999).
These include the intangible dimensions, such as public
image and perception, customer satisfaction, employee
satisfaction and attrition, skills levels, innovations in
products and services, investments into training and
new value streams and so on (see for instance Maskell
1991, Flynn et al. 1994, Kasul and Motwani 1995,
Ahire et al. 1996, Atkinson and Waterhouse 1997,
Francisco et al. 2003, Forslund 2007, McAdam and
Hazlett 2008, Fullerton and Wempe 2009). Today,
there is a general consensus that the old financial
measures are still valid and relevant (Yip et al. 2009),
but these need to be balanced with more contempo-
rary, intangible and externally oriented measures.

The discourse on contemporary approaches to
performance measurement highlights how shorter-
term operational measures affect business performance
and measures in the longer term. This debate led to the
development of the notion of leading and lagging
indicators, where the leading indicators are the indica-
tors that provide an early warning of what may happen
in the future and the lagging indicators communicate
what has actually happened in the past (Bauly 1994,
Neely et al. 1995, Nixon 1998, Bourne et al. 2000,
Kaplan and Norton 2001, Anderson and McAdam
2004). The literature identifies a number of leading
indicators that serve to predict future performance of
an organisation. These include customer-oriented
operational indicators, such as delivery performance,
lead times, flexibility and quality performance
(Maskell 1991, Lynn et al. 1997, Beamon 1999,
Digalwar and Sangwant 2007), as well as human-
resource-oriented indicators such as employee satisfac-
tion and morale (Schlesinger and Heskett 1991,
Heskett et al. 1994, Burke et al. 2005, Tuzovic and
Bruhn 2005, Simmons 2008). In fact, authors such as
Fitz-Enz (1993), Rucci (1998), Watkins and Woodhall
(2001) and Rhian (2002) highlight the strong and
complex relationship between employee satisfaction,
customer satisfaction and overall performance. The
notion of predictive performance measures takes the
thinking behind leading and lagging performance
measures further. In order for any performance indi-
cator (leading or lagging) to be predictive a single point
of measure would be meaningless and that prediction
would need to be based around a time series of
measures indicating how performance is changing in
time, thus allowing one to predict what may lie in the
future (Neely et al. 1995, Bourne et al. 2000).

The literature also contains many empirical studies
that call for contingency-based approaches to perfor-
mance measurement (Shirley and Reitspergerg 1991,
Nanni et al. 1992, Ittner and Larcker 1998). Here the
importance of the internal (such as strategy, objectives,
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structures and culture) and external (such as cus-
tomers, competitors, suppliers, legal, political and
social) context of the organisation is recognised
(Chenhall 2003, Garengo and Bititci 2007). This
emphasis on contingency approach highlights the
need to consider the contingency variables when
comparing performance results of different companies.
In short, company performance could not be consid-
ered in isolation from the characteristics and the needs
of the industry and the environment in which a
company operates (Reid and Smith 2000).

In the context of SMEs, the performance measure-
ment literature highlights the characteristics of SMEs
that differentiates them from larger organisations
(Zeinalnzehad et al. 2010, 2011). These characteristics
include, lack of formalised strategy, operational focus,
limited managerial and capital resources, and mis-
conception of performance measurement (Garengo
et al. 2005, Fuller-Love 2006). This literature also
suggests that SMEs require simple measures that
provide focused, clear and useful information
(Hussein et al. 1998, Laitinen 2002). As SMEs lack
the resources needed to implement complex measure-
ment systems a key requirement is that the number of
measures used should be limited (Cook and Wolverton
1995, Hussein et al. 1998, Yeb-Yun 1999) without
compromising the integrity of the performance mea-
surement system (McAdam and Bailie 2002).

In summary, the performance measurement litera-
ture emphasises the need for adopting a balanced
approach to performance measurement and the need
for using leading and lagging indicators in a coordi-
nated way ideally in a time series to make future
performance more predictable. Although this provides
useful guidance on what to measure and how to use
these measures, it provides little guidance on how these
measures and the firm specific contingency factors
(such as sector characteristics) could be used to
measure the performance of different firms
comparatively.

3.2. Cross-industry benchmarking literature

Here, despite the diversity opinions in the literature,
one common theme that binds this field together is that
meaningful measurement is relative (Gregory 1993).
That is, in order to be significant, each measurement
needs to be compared against a point of reference
(Czuchry et al. 1995, Vig 1995, Zairi and Youssef 1995,
1996, Yasin 2002, Dattakumar and Jagadeesh 2003).
Although the literature proposes a variety of
approaches to benchmarking, the widely accepted
classification proposed by Camp (1989) makes

distinctions between internal, competitive, functional

and generic benchmarking. However, these all rely on

comparison of similar processes, functions or firms.

Watson (2007) recognises the weaknesses associated

with local benchmarking and proposes an additional

category called global benchmarking, which attempts

to extend the boundary of the benchmarking geo-

graphically to get over the cultural and business

process distinctions among companies. However,

Watson’s (2007) approach also does not address the

cross-industry benchmarking issue. He argues that one

of the main limitations of global performance bench-

marking seems to be the need for focusing mainly on

financial results. He also concludes that whilst bench-

marking works well as a method of identifying the best

performance in a specific industry, it does not work

well across industries as the comparison becomes

meaningless due to contextual factors. A view sup-

ported by Ellis and Williams (1993), Hawawini et al.

(2003) and Reider (2000).
The literature also contains many studies investi-

gating how best to benchmark, describing the neces-

sary steps (Camp 1989, Karlof and Ostblom 1993,

Spendolini 1993, Voss et al. 1994, Codling 1998,

Freytag and Hollensen 2001). However, none of these

studies proposes approaches to facilitate cross-industry

benchmarking. Many of the benchmarking projects

found in the literature focus on the following.

. Benchmarking within a specific sector – such as

manufacturing (Miller and Roth 1994, Laugen

et al. 2005); construction (Costa et al. 2006);

transportation and logistics (De Koster and

Warffemius 2005, Geerlings et al. 2006, Huo

et al. 2008), water supply (Braadbaart 2007);

metal-casting (Ribeiro and Cabral 2006); auto-

motive (Delbridge et al. 1995, Sánchez and

Pérez 2005); human resources (Rodrigues and

Chincholkar 2006); information services (Ho

and Wu 2006). These include international

benchmarking networks such as: www.

benchnet.com; www.benchmarkingnetwork.

com; www.apqc.org; www.capsresearch.org

(Andersen and Jordan 1998).
. Benchmarking a specific cross-industry mea-

sure, such as: days-sales-outstanding

(www.icc.co.uk); annual-asset-based-lending

(www.cfa.com) and financial performance

(Kratchman et al. 1974, Länsiluoto et al.

2004).
. Benchmarking a single industry, to assess the

competitiveness of that industry (Delbridge

et al. 1995, Fowler and Campbell 2001,
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Geerlings et al. 2006, Ribeiro and Cabral
2006, Braadbaart 2007, Hwang et al. 2008)

. Benchmarking a specific process, such as
supply chain performance (Lewis and Niam
1995, Schmidberger et al. 2008, Yung and
Chan 2003).

The literature raises an important point concerning
performance versus practice benchmarking. Given the
objective of our study, we restrict our interest to
performance benchmarking that may be defined as
quantitative comparisons of performance variables.

3.3. Literature conclusions

The literature does contain studies where the perfor-
mances of different firms from different sectors have
been compared using a scale (e.g., above-average,
average and below-average) to account for intersec-
toral differences (e.g., Miller and Roth 1994, Laugen
et al. 2005). However, the majority of these studies use
these approaches as a research instrument and there
seems to be little scientific research and debate to
enhance our understanding of ‘which measures to use’
and ‘how to combine and use these measures’ to
compare the overall performance of different SMEs.
Despite this lack of specific debate, there is some
general guidance as to the measures we should use to
assess and compare the performance of different firms.
That is the comparative measurement system should

. be balanced, including financial and non-
financial measures;

. include both lagging (such as traditional
financial measures) and leading measures
(such as employee satisfactions, investments
in new equipment, personnel, markets and so
on);

. be based on a time series (e.g., indicating how
profitability of an organisation has changed
over a period of time);

. be sensitive to the contextual and environ-
mental conditions the firms operate within
and assess firms’ performances within this
context.

4. Performance comparison in SMEs: an empirical

study

4.1. The performance comparison approach

The conclusions of the literature were reviewed with
the Focus Group (see methodology section for further
details) that identified two areas where decisions had to

be made: ‘What to measure’ and ‘How to measure these
comparatively’.

In focusing on what to measure, it quickly became
apparent that, as the focus of our main study was
SMEs, we would be well advised to consider the key
business measures these companies would use to assess
their own performance. The measures identified largely
comprised of traditional financially focused lagging
indicators, as follows: revenue (sales), profits or
profitability, cash-flow and sarket share.

In a wider context, in making comparison between
different countries or sectors, productivity is also a
commonly used measure. In fact, any change pro-
grammes would first show improvements in produc-
tivity before the results are seen in sales, profits or cash
flow. Thus, the focus group considered productivity to
be a leading indicator for revenue, profit and cash-flow
measures, a view that is also supported by the literature
(see for instance Maskell 1991, Misterek et al. 1992,
Flynn et al. 1994, Ghalayini and Noble 1996, Parker
2000, Harter et al. 2002, Digalwar and Metri 2005).
From a customer perspective, the focus group regarded
it important to measure customer satisfaction as an all-
encompassing indicator of customer facing perfor-
mance of firms operating in different sectors and to
different operating strategies.

Considering the emphasis on leading indicators
suggested in the literature, such as introduction of new
value stream, new investments, as well as employee
satisfaction (Keegan et al. 1989, Fitzgerald et al. 1991,
Lynch and Cross 1991, Kaplan and Norton 1992,
Neely 1998, Rucci 1998, Watkins and Woodhall 2001,
Neely et al. 2002, Rhian 2002), the approach shown in
Figure 2 was adopted.

Bearing in mind the question ‘how to measure these
comparatively?’, it was decided to use a relative scoring
technique (as illustrated in Figure 2) allowing the
performance of each organisation to be scored on a
five point scale over a 10-year time period4 with respect
to its sector (Kirby 2005, Richard et al. 2009). This
approach would allow comparison across sectors,
considering relative performance, as illustrated in the
following example.

Example: Company A operating in a high growth
sector with a revenue growth of 20% may be growing
slightly above its sector average and would score 4.
Company B operating in a mature sector with a
revenue growth of 5% may be growing significantly
above its sector average would score 5. A cross-sector
benchmarking study using absolute measures would
have placed, in terms of performance, Company A
significantly above Company B. Whereas the relative
scoring approach employed here would place
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Company B above Company A effectively reversing
the rank order.

The research team and the focus group recognised
the subjective nature of this approach and overcome the
limitations associated with this approach by indepen-
dently triangulating and validating individual company
scores using objective data for each organisation and
the sector they operate within. The approach used for
data collection, analysis and validation is summarised
below and outlined in some detail in Appendix 1 and is
consistent with previous such studies (Miller and Roth
1994, Laugen et al. 2005).

4.2. Data collection and validation

Given that, we were seeking to understand the perfor-
mance of each firm relative to its sector and we decided
to adopt a qualitative case study methodology based
on structured interviews (Eisenhardt 1989, Eisenhardt
and Graebner 2007). A case study protocol was
developed that guided researchers through the case
study interviews. Performance data were collected
through face-to-face interviews from 37 European
SMEs operating in different sectors as previously
described in the methodology section. The interviews
were conducted in pairs by a team of six researchers.
For triangulation purposes secondary data in the form
of internal reports and media publications were also
used (Eisenhardt 1989, Miles and Huberman 1994).
In each company, the managing director/general man-
ager or his/her equivalent was interviewed as well as
his/her direct reports. Typically, these included an

Operations Director, Finance Director, Sales/
Commercial Director and Product Development
Director.

As the data collection interviews progressed, it
became apparent that only a few of the 37 case study
organisations collected and reported customer satis-
faction data. It also became evident that a lot of the
interviewees were not able to score their customer
satisfaction performance relative to their sector. Thus,
the customer satisfaction indicator was abandoned
during the early stages of the research. Eventually data
were collected from 37 firms against eight performance
variables. In each company, these performance vari-
ables were rated by the five to eight managers
considering their own organisation’s performance
over the past 10 years.

The reliability and validity of the data collected
were tested using external and internal consistency
checks using an independent researcher. External
consistency of the performance rating given by the
managers interviewed was tested against actual per-
formance of these organisations. This was done by
taking a sample of five firms from the research sample
of 37 case studies. The actual performance information
for the sample of five firms was obtained from the
FAME and similar databases5, as well as the compa-
nies own internal accounts. The team also had access
to local industry databases as well as news stories to
gather objective information against each of the eight
performance variables. The actual values for the
performance variables were compared to other com-
panies in the same sector. As the consistency between
self and independent assessment of each performance

years 10 past the overperformance organisation’s the Rate
against the indicators specified, with respect to the sector in 

which the organisation operates. 
 Well

below 
average 
in sector 

Below
average 

in
sector 

Average 
in sector 

Above
average 
in sector 

Well 
above 

average 
in sector 

L
ag

gi
ng

  i
nd

ic
at

or
s 

Revenue growth  
Market share growth 
Profitability growth
(= Net profit / revenue) 
Cash flow growth 
Value added productivity growth             
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L
ea

di
ng
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di

ca
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rs
 Customer satisfaction 

New value streams  – i.e. new products  or 
services, new markets, etc 
Investments  –  R&D, new processes, 
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Figure 2. An approach for measuring firms’ performances comparatively.
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variable was above 73%, it is considered that the data
used are externally reliable and valid. Internal consis-
tency was tested using Cronbach-alpha statistics that
indicated strong internal consistency based on
Cronbach’s alpha value greater than 0.9191 (Oktay-
Firat and Demirhan 2002, Salkind 2006). These results
confirm that the performance ratings obtained from
the 37 case studies are both internally and externally
reliable and consistent (See A1 in Appendix 1).

4.3. Findings: Which indicators are most useful?

Factor analysis (Oktay-Firat and Demirhan 2000,
Tabachnick and Fidell 2007) and Varimax Rotation6

(Oktay-Firat and Demirhan 2001, Johnson and
Wichern 2002, p. 505) was applied to the eight
performance variables to identify a combination of
variables that best explain the performance of these
firms. This analysis (explained in greater detail in
Appendix 1- A2) suggests that most of the eight
performance variables are strongly related to each
other. Although the weakest relationship is between
profitability and new value streams, this correlation
still remains significant.

Methods such as ‘eigenvalues-greater-than-unity
rule’ (Kaiser 1960, Cudeck 2000, Everitt and Dunn
2001) and the Scree-Plot are common methods to
decide which factors best describe the data. Analysis
of the data using these methods and interpretation of
the findings are fully detailed in Appendix 1.
Considering the results of these methods it can be
concluded that

. Lagging performance variables are more
important than others as an indicator of
overall performance7.

. Profitability variable is the most important
indicator to explain performance levels of the
companies in the sample. As its coefficient is
significantly greater than others, it can be used
as a single ‘surrogate’ indicator by ignoring
other variables.

. It may be argued that lagging indicators
profitability, cash flow and value-added pro-
ductivity may be used exclusively to measure
and assess company performance with a
reasonable degree of reliability and
consistency.

. Leading performance indicators such as new
value streams are less important for the
purposes of performance comparisons as
these variables serve to predict future perfor-
mance rather than past performance.

The objective of this section was to determine

useful indicators that would facilitate a reliable and

consistent assessment of firms’ performances. The

analysis presented suggests that although all the

indicators used are capable of representing firms’

performances in a reliable and consistent way; it also

presents an opportunity to decrease complexity by

reducing the number of performance indicators. Thus,

the proceeding comparative performance analysis is

based on the most useful indicators for purposes of

performance comparison amongst different SMEs.

These are

. growth in profitability;

. growth in value-added productivity;

. growth in cash flow;

. growth in revenue;

. employee satisfaction; and

. growth in market share

4.4. Findings: How can we group firms according
to their performance?

Having identified the most useful indicators for pur-

poses of performance comparison, the next research

challenge was how to rank or group firms according to

their performance. This was achieved by using three

different approaches, namely

. Total performance scores, where the scores

(1 to 5) against each performance variable were

simply added to determine the total score.
. Hierarchical clustering (i.e., the Ward method)

applied to the data-set using SPSS 16.0 soft-

ware. The dendrogram shown in Figure 3

illustrates the results of the hierarchical clus-

tering using Ward’s method.
. K-Means (quick clustering) also using SPSS

16.0 software.

Table 1 illustrates the ranking obtained from three

different approaches used together with the final

clustering decision. In compiling these results, the

clustering results obtained from three different meth-

ods were interpreted as follows:

. companies with a total performance score of

equal or greater than 20 were classified as high

performers;
. companies with a total performance score of

less than 10 were classified as low performers;
. companies with a total performance score

between 10 and 20 were classified as medium

performers.
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The final clustering decision was reached by com-
paring the clusters across the three sets of results, that
is, total score, K-means and hierarchical clustering.
Although there were high degrees of consistency
between the three sets of results, in three cases
(numbers 13, 23 and 6) there were conflicts as
highlighted in Table 1. These conflicts were resolved
by looking at the majority grouping. For example, in
the case of company 13 K-Means and hierarchical
clustering techniques both place the company into the
second cluster, which is associated with medium
performers (see total performance clusters). Thus,
even though the total performance clustering approach
places them into the high-performance category with a
score of 20; they were classified as a medium
performer.

At the time of submission of this paper for review,
three of the four low performing companies had
already gone out of business, mainly due to the
credit-crunch and the global economic recession expe-
rienced in the second half of 2008 and 2009. In
contrast, during the same period, some of the high
performers, in pursuit of their growth strategies were
making strategic investments into new markets and/or
businesses. This anecdotal, but significant, insight
serves to further strengthen the validity of the perfor-
mance clustering presented above.

5. Discussion and conclusions

In this paper, our objective was to explore how we can
measure firms’ performances comparatively. In the

previous section, we presented our work that included
a review of the pertinent literature, the development of
a framework for measuring different companies’ per-
formances comparatively and the results of the empir-
ical study we conducted with 37 SMEs. We would
summarise the key insights gained from this work as
follows.

The literature gives clear guidance as to the nature
of the measures that should be used to measure a firm’s
performance. It is clearly stated that there should be a
balance between financial and non-financial indicators,
as well as a balance between lagging and leading
indicators. However, our findings seem to contrast
with the guidance given in the literature.

Lagging indicators are highlighted as the most
relevant for the purpose of comparing firms, perfor-
mance. Although this finding appears to conflict with
the views that emerge from the literature, this result
was somewhat expected as the objective of the exercise
was to compare firms’ performances comparatively
based on results achieved over the preceding years
rather than to predicting their potential future perfor-
mances. An exception to this conclusion is the
employee satisfaction indicator. This indicator,
although classified as a leading indicator, provides
significant contribution towards explaining overall
performance of firms. Further investigations would
be required to explore the relationship between
employee satisfaction and firm performance.

Based on the conclusions and assumption outlined
above, in order to describe the performance of firms
adequately, we only need to focus on five financial
indicators. These are revenue, market share, profit-
ability, cash flow and value-added productivity.
However, based on the results further simplification
would be possible by focusing on only three measures
(i.e., value-added productivity, cash flow and profit-
ability) or even by just focusing on profitability. This
result suggests that, depending on the context of
research (Richard et al. 2009) it is possible to simplify
the performance measurement problem for compara-
tive purposes to one, three or five performance
indicators as appropriate. These are

� Profitability � Profitability
� Value-added

productivity
� Cash flow

� Profitability
� Value-added

productivity
� Cash flow
� Revenue
� Market share

Based on our empirical analysis and contrary to the
literature and focus group opinion, leading, customer
oriented, indicators such as delivery, lead-time, quality
and responsiveness were considered to be meaningless

Figure 3. Results of the hierarchical clustering analysis
(Dendrogram).
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when comparing across different contextual settings
with different operational strategies.

The only leading customer oriented indicator, that
we identified as relevant during our study (i.e.,
customer satisfaction), was subsequently abandoned
as a result of SMEs’ inabilities to score or position
their customer satisfaction performance with respect to
their sector. It is envisaged that the same problem also
may have applied to other leading customer oriented
indicators should we have tried to collect these data,
unless of course the firms were part of a sector wide
benchmarking club utilising these measures.

The leading indicators were identified as relevant
but surplus to purpose, as the analysis showed that this
group of measures, with the exception of employee

satisfaction, only made a marginal contribution
towards describing the performances of the firms. As
discussed above, given the aim to compare companies’
performances over the preceding years, the lagging
indicators are able to provide adequate comparative
data without the need for more predictive future
focused leading indicators

The use of a scoring system highlighted the
possibility to carry out a reliable assessment of SMEs
performance. The literature also suggests that the
performance of firms should be compared over a
period of time and be sensitive to contextual factors,
such as sectoral and operational differences. With
respect to the time period over which performance
should be compared, the literature (Kirby 2005,

Table 1. Firms clustered according to performance.

Case
number

Total performance Ward’s
dendrogram
clusters(*)

K-Means results Final
clustering
decisionScores Clusters Clusters Distances

15 24 High 1 1 1.254 High
16 24 High 1 1 0.987 High
18 24 High 1 1 1.356 High
22 24 High 1 1 1.356 High
9 23 High 1 1 1.763 High
20 23 High 1 1 1.114 High
29 22 High 1 1 1.306 High
30 22 High 1 1 0.879 High
17 21 High 1 1 1.254 High
21 21 High 1 1 0.757 High
35 21 High 1 1 0.757 High
3 20 High 1 1 0.879 High
13 20 High 2 2 2.043 Medium

27 20 High 1 1 0.879 High
37 20 High 1 1 0.879 High
11 19 Medium 2 2 1.583 Medium
23 19 Medium 2 1 1.519 Medium

31 19 Medium 2 2 1.083 Medium
2 18 Medium 2 2 0.916 Medium
7 18 Medium 2 2 1.227 Medium
8 18 Medium 2 2 1.133 Medium
12 18 Medium 2 2 1.548 Medium
24 18 Medium 2 2 1.397 Medium
34 18 Medium 2 2 0.786 Medium
6 17 Medium 3 3 1.620 Low

25 17 Medium 2 2 0.533 Medium
32 17 Medium 2 2 0.975 Medium
14 16 Medium 2 2 1.133 Medium
33 16 Medium 2 2 1.685 Medium
4 15 Medium 2 2 1.843 Medium
5 15 Medium 2 2 1.181 Medium
26 15 Medium 2 2 1.781 Medium
36 14 Medium 2 2 2.439 Medium
10 13 Medium 2 2 2.274 Medium
1 8 Low 3 3 1.768 Low
19 6 Low 3 3 0.791 Low
28 5 Low 3 3 1.061 Low
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Richard et al. 2009) suggests a 10-year timeframe as a
minimum. As this research was not longitudinal in
nature (a key limitation of the research method
employed), when collecting data, the firms were
asked to evaluate their performance over a 10-year
timeframe, using a scoring system. The scores were
deemed a reliable assessment of actual performance.
The quality of data was ensured through the involve-
ment of a number of managers from each firm, along
with the independent external validation of the data.
Whilst this paper demonstrates that it is indeed
possible to measure different SMEs performances
comparatively, there are some questions over the
reliability and repeatability of these types of compar-
ative measures. The approach adopted here withstood
internal and external validity tests and can be seen as a
robust way of comparing SMEs’ performances.
However, these results may be limited to this particular
study and the repeatability of the study remains to be
seen.

Richard et al. (2009, p. 745) in summarising their
research challenges in performance measurement state
that ‘without the ability to link managerial prescriptions
based on theory to practical and observable and justifi-
able performance outcomes, management research will
be little more than informed speculation’. In fact, they
suggest that performance measurement is a multi-
disciplinary issue spanning across all disciplines of
management (such as finance, marketing, operations
and human resources). They argue that various
researchers working in their own disciplines using
functional performance measures (such as market
share in marketing, schedule adherence in operations
and so on) need to link their discipline focused
performance measures to overall organisational
performance.

This paper contributes to this debate by identifying
the most significant five performance indicators that
enable us to articulate and compare SMEs overall
performance, thus providing a framework for linking
functional performance measures and indicators to
firms’ overall performance. It also suggests that these
five indicators may be further reduced to three or even
down to a single profitability indicator. Clearly,
profitability is highlighted as the most important
performance indicator to explain performance of the
SMEs investigated. Despite the emphasis placed on
soft measures in today’s literature, this finding is
consistent with Dawkins et al. (2007) finding that
growing relevance is being placed on the profit
measure. Furthermore, this paper, in seeking to rank
firms’ performances comparatively, contributes to the
debate on how overall performance may be concep-
tualised in a comparative context by identifying the

appropriate indicators and how they should be com-
bined and used in order to measure different SMEs
performance comparatively.

Although, in this paper our unit of analysis were
focused on SMES, based on the nature of the study,
the indicators used and the nature of the above
findings we would also argue that our findings would
be equally relevant to firms of all sizes. We believe this
would be particularly so when attempting to compare
performances of firms operating in different distinct
industrial sectors where performance comparison
based on actual performance values (such as turnover,
profitability, cash flow, market share, employee satis-
faction, etc.) would be meaningless due to sectoral
differences.
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Notes

1. The background to some of these measures and the
academic debate on this area is further discussed in the
background literature section of this paper.

2. For example, at a given time, one sector may be growing
rapidly whilst other shrinking. Thus, comparing perfor-
mances of firms operating in these two sectors would be
meaningless unless we account for sectoral differences.

3. Independent companies employing less the 250 people
and with turnover not exceeding E50m or with a
balance sheet total not exceeding E43m.

4. According to Kirby (2005) and Richard et al. (2009) in
performance studies, a 10-year timeframe is the mini-
mum appropriate timeframe to overcome random
variation.

5. FAME is a database that contains information
for companies in the UK and Ireland. For
FAME and similar databases covering other
regions visit http://www.bvdinfo.com/Products/
Company-Information/National.aspx

6. Varimax is the most commonly used of all the rotation
techniques available and is applied to further differen-
tiate the level of importance between principal compo-
nents (Oktay-Firat and Demirhan 2001, Johnson and
Wichern, 2002, p.505).

7. The analysis detailed in Appendix 1 identifies two
groups (or components) of indicators that explain
overall performance. The dominant group, Component
1, comprising mainly lagging indicators explain majority
of the variation in performance (50.04%) when com-
pared to component 2 (27.92%) comprising of mainly of
leading indicators. This conclusion was arrived as a
result of interpretation of this data using literature that
was backed up with other analysis as explained and
justified in full detail in Appendix 1.
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Appendix 1: Data collection, validation and analysis

in detail

A.1. Data reliability and validation

Table A1 illustrates the consistency between self and
independent assessment of each performance variable is
above 73%. Consequently, the data may be considered as
externally reliable and valid.

Internal consistency was tested using Cronbach-alpha
statistics (Oktay-Firat and Demirhan 2002, Salkind 2006,
p. 112). For the eight performance variables used,
Cronbach’s alpha value was greater than 0.9191. This value
indicates that performance ratings used have strong internal
consistency, as reliability coefficients above 0.8 are consid-
ered reliable (Salkind 2006, p. 110). Also as explained in the
next section, Cronbach’s alpha values were calculated for
both first and second components (factors) in order to
determine reliabilities of lagging and leading indicators and
found as 0.9261 (six variables) and 0.8524 (two variables)
respectively.

A.2. Which indicators are most useful?

Factor analysis was used as a data reduction tool to assists
with the reduction of the number of variables, that is,
performance indicators (Hair et al. 2006). There are several
suggestions concerning the appropriate sample size for
applying factor analysis (Comrey and Lee 1992, Preacher
and MacCallum 2002). Measure of sampling adequacy
(MSA) and Bartlett’s test of sphericity (Bartlett’s test) are
two different measures that are frequently used in order to
check the adequacy of sample size in factor analysis (Hair
et al. 2006, Zhao 2009). The use of Bartlett’s test is
recommended only if there are fewer than five cases per
variable (Tabachnick and Fidell 2007). In this study, since
the ratio of number of cases (37) to the number of variables
(8) is less than 5, Bartlett’s test has been used. In addition,
Kaiser–Meyer–Olkin (KMO) test measures sampling ade-
quacy. KMO can be interpreted as ‘meritorious’ when the
KMO index is 0.80 or above and as ‘middling’ when it is
between 0.70 and 0.80 (Hair et al. 2006). According to
Tabachnick and Fidel (2007), Hair et al. (2008) and Zhao
(2009) a KMO index over 0.60 is sufficient for establishing
sampling adequacy. A KMO index of 0.828 together with the
statistically significant result of Bartlett’s test (�2¼ 210.878,
df¼ 28.000, p¼ 0.00) suggest that the sample chosen and the
set of variables are conceptually valid and appropriate to
study with factor analysis.

Factor analysis (Oktay-Firat and Demirhan 2000,
Tabachnick and Fidell 2007) and Varimax Rotation
(Varimax is the most commonly used of all the rotation
techniques available and is applied to further differentiate the
level of importance between principal components (Oktay-
Firat and Demirhan 2001, Johnson and Wichern, 2002,
p.505)) (Oktay-Firat and Demirhan 2001, Johnson and
Wichern 2002, p. 505) was applied to the eight performance
variables to identify a combination of variables that best
explain the performance of these firms. The correlation
matrix in Table A2 illustrates that most of the variables are
strongly related to each other. Although the relatively
weakest relationship is between profitability and new value
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streams, this correlation still remains statistically significant
at the level of 0.1.

In deciding how best to interpret the data ‘eigenvalues-
greater-than-unity rule’ and the scree-plot methods were
employed (Kaiser 1960, Cattell 1966, Cudeck 2000, Everitt
and Dunn 2001, Tabachnick and Fidell 2007) together
with some personal judgement from the focus group

(Cudeck 2000). Figure A1 illustrates the eigenvalues before
and after varimax rotation as well as the scree-plot for the
data. Results show that two principal components
(components 1 and 2 with eigenvalues greater than 1)
explain cumulatively 77.97 % (50.04% and 27.92%,
respectively) of the total variability of performance in
the sample.

Table A1. Comparison of self-assessed ratings v. independently-assessed values.

Co A Co B Co C Co D Co E

Performance
variables S

el
f-
ra
ti
n
g

A
ct
u
a
l

S
el
f-
ra
ti
n
g

A
ct
u
a
l

S
el
f-
ra
ti
n
g

A
ct
u
a
l

S
el
f-
ra
ti
n
g

A
ct
u
a
l

S
el
f-
ra
ti
n
g

A
ct
u
a
l Consistency

per
variable

Revenue
Growth

4 ˇ 5 < 4 ˇ 5 ˇ 1 ˇ 80%

Market Share 4 ˇ 4 ˇ 3 ˇ 4 ˇ 2 ˇ 100%
Profitability

Growth
3 ˇ 3 ˇ 3 N/A 4 ˇ 1 ˇ 100%

Value Added 3 > 5 ˇ 4 N/A 3 ˇ 3 ˇ 75%
Cash Flow 4 < 3 ˇ 4 < 3 ˇ 1 ˇ 60%
New Value

Streams
2 ˇ 4 ˇ 3 ˇ 4 ˇ 2 ˇ 100%

Investments 2 ˇ < 3 ˇ 4 ˇ 2 ˇ 80%
Employee

Satisfaction
4 ˇ 4 ˇ 4 ˇ 4 ˇ 1 ˇ 100%

Consistency
per company

73% 73% 81% 100% 100%

Notes: Key: ‘‘ˇ’’ means self rating agrees with actual assessment.
‘‘<’’ means self rating should be less by one point.
‘‘>’’ means self rating should be greater by one point.

Table A2. Results of factor analysis showing correlations among the performance measures.

Revenue
Market
share Profitability

Value
added

productivity
Cash
flow

New
value
streams Investments

Employee
satisfaction

Revenue 1.000
Market share 0.724 1.000
Profitability 0.615 0.642 1.000
Value added

productivity
0.601 0.649 0.758 1.000

Cash flow 0.643 0.753 0.779 0.779 1.000
New value

streams
0.302* 0.535 0.269** 0.479 0.505 1.000

Investments 0.512 0.665 0.376* 0.511 0.450* 0.743 1.000
Employee

satisfaction
0.666 0.675 0.644 0.557 0.675 0.463* 0.509 1.000

Notes: No star¼ strongest correlation with significance level< 0.001,
One star (*)¼ strong correlation with a significance level< 0.05.
Two star (**)¼ lowest correlation with a significance level< 0.10.
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The component plot in Figure A2 shows the contribution
of each performance variable towards each one of the two
principal components and illustrates how the performance
variables relate to one another based.

As to the labelling of the components, according to
Hair et al. (2006) the decision is based primarily on
the subjective opinion of the researchers. This analysis
shows that the two principal components are sufficient to
represent all performance variables and that these results are
consistent with the performance measurement literature,
that is, the first principal component may be primarily
labelled as ‘lagging indicators’ with the exception
of employee satisfaction indicator. Similarly, the second
principal component may be labelled as ‘leading indicators’.
The literature on factor analysis also suggests that the
researcher has the option of examining the factor matrix and
selecting the variable or variables with the highest factor
loading on each factor to act as a surrogate variable that is

representative of that factor (Hair et al. 2006, Tabachnick
and Fidell 2007). Considering these results it can be
concluded that

. Lagging performance variables included in the first
principal component are more important than
others to indicate the performance of the compa-
nies in the sample.

. Profitability variable is the most important perfor-
mance indicator to explain performance levels of
the companies in the sample. As its coefficient is
significantly greater than others, it can be used as a
single ‘surrogate’ performance indicator by ignor-
ing others.

. As rule of thumb (Oktay-Firat and Demirhan 2001,
2002, Tabachnick and Fidell 2007, p. 625) the first
one, two or three variables that have highest
loading (variables with loadings of 0.32 and
above) in the principal component can be used to

before rotation 
Rotation sums of squared 

loadings 
C

om
po

ne
nt

 

Eigenvalues 
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%
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ul
at

iv
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(%
)

T
ot

al

%
 o

f 
V

ar
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nc
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C
um
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at
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e 

(%
)

1 5.157 64.466 64.466 4.003 50.042 50.042

2 1.080 13.504 77.970 2.234 27.928 77.970

3 0.571 7.142 85.112 

4 0.397 4.962 90.074 

5 0.280 3.500 93.574 

6 0.245 3.060 96.634 

7 0.159 1.982 98.616 

8 0.111 1.384 100.000 

p

n

Figure A1. Eigenvalues of factor analysis and corresponding scree-plot.

Components

1 2

Profitability 0.911 0.066

Cash flow 0.854 0.296

Value added 
Productivity

0.792 0.314

Revenue 0.786 0.248

Employee satisfaction 0.734 0.360

Market share 0.727 0.508

New value streams 0.191 0.913

Investments 0.311 0.871
Component 2

C
om

po
ne

nt
 1

p r s

Figure A2. Coefficients of the variables and the corresponding component plot.
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represent all the remaining variables. Therefore,
providing an opportunity to avoid complexity by
reducing the number of variables that are required
to measure the performance of an organisation. In
this case, for the following reasons, it would be
possible to omit employee satisfaction from the first
principal component.

In the literature, employee satisfaction is classified as a
leading indicator. Thus, it does not naturally fit with the
rest of the lagging indicators in this group.
The employee satisfaction variable has one of the lowest
loading coefficients.

Hierarchical Clustering using Ward’s method (At this
stage, several hierarchical clustering algorithms were
used: complete linkage, average linkage, nearest
neighbour linkage methods which use Euclidean dis-
tance (similarity) matrix. Results obtained from all
methods were approximately same. Ward’s method was
considered most suitable as it minimises information
losses that could arise from joining two groups (Johnson
and Wichern 2002, p.690)) to discover natural groupings
of performance variables (Johnson and Wichern 2002)
shows that employee satisfaction is clearly distant
from other variables in first principal component
(Figure A3).

Case              0         5        10        15        20        25 
Label             No.  +---------+---------+---------+---------+---------+ 

Value added prod.   4   
Cash                5   
Profitability       3   
Revenue             1   
Market share        2   
Employee satisfac.  8   
New value streams   6   
Investments         7   

Figure A3. Dendrogram for performance variables using Ward’s method.
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