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Abstract

Purpose — The purpose of this paper is to develop an assessment methodology that can be used to evaluate
performance of Small and Medium Enterprises (SMEs) in the manufacturing sector.

Design/methodology/approach — This areca of the study focuses on the assessment of performance in
manufacturing SMEs. The methodology contains qualitative and quantitative measures that can quantify the
opportunities and benefits within SMEs, as well as identifying the performance gaps between the current
performance of the company and world class performance. This includes reviewing the literature relating to
assessment methodology and collecting data by carrying out semi-structured interviews with staff at target
SMEs.

Findings — The results show that the proposed assessment methodology is effective in identifying hidden
opportunities and benefits in the manufacturing SMEs sector, establishing world class performance of the
companies and comparing this with current performance in order to identify gaps in performance in
manufacturing SMEs.

Practical implications — This assessment can be used for monitoring and assessing SMEs performance. The
developed methodology can be used by manufacturing SMEs as an assessment and benchmarking tool. It
enables manufacturing SMEs to identify opportunities for improvement and determine the gaps in current
performance; this will assist manufacturing SMEs in selecting an appropriate tool to improve their performance
in order to achieve the company objectives.

Originality/value — This paper presents a successful and effective assessment methodology for manufacturing
SMEs. It measures current performance which will provide a useful indicator to identify waste. It attempts to
improve company performance and suggests how such activities could be organised and managed more
effectively. Consequently it leads to a high potential for cost and time saving and quality improvement.

Keywords — Small and Medium Enterprises, performance measurements, assessment Methodology.
Paper type — Research paper
Introduction

SMEs have received great attention in recent years due to the important role they play in most national
economies, in both developed and developing countries. They are perceived as the main drivers of economic
growth, product innovation and job creation in the United Kingdom (UK) (Stanworth and Purdy, 2003). The
globalisation and growth in markets has led to pressures on companies, including SMEs, and made the level of
competition very high. Therefore, the SMEs need to adopt different improvement approaches to remain
competitive. There are many approaches available for SMEs which can bring change and make improvement in
their performance, such as Lean Tools, Six Sigma, Total Quality Management (TQM) and Enterprise Resource
Planning (ERP) systems. Therefore, before implementing any new initiative for improvement, SMEs need to
measure and assess their current performance in order to identify the opportunities and select the appropriate
techniques for improvement.

The conducted literature review shows that several suggestions have been made with regard to assessment
method effectiveness. According to Hudson ef al. (2001), although the effect of the assessment methods on large
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companies has been demonstrated comprehensively in existing literature, little attention has been paid to SMEs
adopting such methods. In recent years the most important changes have created a favourable context for the
implementation of performance measurement systems in SMEs, particularly in the manufacturing sector
(Garengo et al., 2005).

In order to contribute to the literature, this paper presents an assessment methodology which can be used in
manufacturing SMEs, based on a method developed by Ahmad and Benson (1999). This paper is structured as
follows: Firstly, review the literature to identify an assessment methodology. Secondly, a developed
methodology that can be used in SMEs with respect to the study aim. The methodology was tested through three
cases studies and the results obtained are presented. Finally, discuss and conclude findings, highlighting
implications for research and practice. The developed methodology of this paper is beneficial particularly for
manufacturing SMEs because the study presents a set of appropriate key performance indicators (KPIs) to
measure their performance. In addition, the paper contributes to the literature related to the assessment
methodology from the SMEs perspective.

Research methodology

Two main methods have been employed in this paper: a literature review and a multiple case study of SMEs.

. Literature review

An initial literature survey was undertaken to establish the status of current knowledge in the area of
performance measurement and assessment methodologies.

Performance Measurement in SMEs

SMEs operate in a high and dynamic turbulent environment (Hudson et al., 2001; Kennerley and Neely,
2003; Cocca and Alberti, 2010; Barrows and Neely, 2011). Therefore, it is important for the SMEs to be able to
rapidly change and interpret these changes accurately and to respond to market change appropriately. Thus,
several authors have highlighted the significance for all major companies in evaluating and modifying
performance measures in order to adapt to the rapidly changing and highly competitive business environment
(Eccles, 1991; Kennerley and Neely, 2002).

Currently, the literature presents many models designed for large companies, but these models do not appear
to apply very well to SMEs, as they are too multi-staged, focus too much on strategy, long-term and time-
money consuming (See e.g. The strategic measurement analysis and reporting technique (SMART) Lynch and
Cross, 1991; balanced scorecard, Kaplan and Norton, 1992; the performance prism, Neely and Kennerley, 2002;
the hierarchical performance measurement system, Keegan et al., 1989).

Nudurupati et al, (2011) stated that a number of independent researchers, having examined and explored
performance measurement from SMEs perspective, concluded that the majority of performance measurement
work, although theoretically valid, does not take into consideration the fundamental differences between SMEs
and larger organisations, thus resulting in the poor adoption of performance measurement practices in SMEs.
Nevertheless, the most recognised work in performance measurement in SMEs was carried out by Taticchi et al
2010; Taticchi et al 2008; Garengo et al., 2005; Manville, 2006; Chennell et al., 2000; Laitinen, 1996, 2002;
Cocca and Alberti, 2010. According to Garengo et al, (2005), in the last 15 years, the eight most widely used
performance measurement models are:

Performance measurement matrix (Keegan et al., 1989).

Performance pyramid system (Lynch and Cross, 1991)

Performance measurement system for service industries (Fitzgerald ef al., 1991)
Balanced Scorecard (Kaplan and Norton, 1992, 1996)

Integrated performance measurement system (Bititci ez al., 1997)

bl A M



6. Performance Prism (Neely ef al., 2002).
7. Organisational Performance measurement(OPM®) (Chennell et al., 2000)
8. Integrated Performance measurement for small firms (IPMS) (Laitinen, 1996, 2002)

Most of these models make no reference to company size, however models 7 and 8 were specifically
developed for SMEs, so a brief summary of the two models is explained below:

e Organisational performance measurement was developed specifically for SMEs. In this model, the
most important indicator is stakeholder satisfaction. The model starts at strategic level, to determine
external measures, followed by a set of key performance indicators at tactical level to enable the
prediction and management of organisational performance. At operational level, measures are utilised
for monitoring and control and improvement, however, the model is based on three principles:
Alignment, i.e. the selected performance measures support the alignment between peoples’ actions and
company strategy; process thinking, i.e. the measurement system makes reference to the process of
monitoring, control and improvement systems; practicability, i.e. at any level in the company, there is
a consistent process for identifying measures that should be considered for ensuring the quality and
suitability of data.
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Figure 1. Organisational Performance Measurement Model (Chennell et al., 2000)

e Integrated performance measurement for small firms is specifically designed for SMEs. The aim of this
model is to develop a useful managerial tool for measuring and improving performance within the
companies. It is based on seven main dimensions of measures categorised into two external dimensions
(financial performance and competitiveness), and five internal dimensions (costs, production factors,
activities, products and revenues) which are connected by a causal chain. The internal dimensions are
used to monitor the whole production process and the external dimensions are used to monitor the
company’s position in its competitive context. This framework is designed for the exclusive use of the



director, implying that it is designed only for companies where the top management has complete

control.
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Figure 2. IPMS Model (Laitinen, 2002)

An extensive survey was conducted by Taticchi ef al. (2010) to review the existing literature, covering over
6600 journal articles on performance measurement and management and performance measurement systems
(PMSs) over a period of 40 years of publications. It was observed that interest in performance measurement and
management subject increased in the last 20 years and it is also noted that the evolution of focus on performance
from a financial perspective is geared towards focussing on performance from a non-financial perspective, see
Figure 3. However, from previous studies it is understood that there was a significant lack of work in measuring
and assessing SMEs performance. A similar statement was published more than ten years ago by Hudson et al.
(2001), which stated that despite the extensive research that has been carried out to investigate the needs and
characteristics of performance measurement systems in large organisations, there is a considerable lack of
published research relating to SMEs.
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Figure 3. Large Companies and SMEs Future Areas of Research (Taticchi ef al., 2010)

Assessment methodologies

According to Wiele et al. (1995), a self-assessment is defined as “a comprehensive and systematic review of
an organization’s activities and results referenced against a model of business excellence. It allows the
organization to discern clearly its strengths and areas in which improvements can be made and culminates in
planned improvement actions which can be monitored for progress”. In spite of this fact, they illustrate that the
process of measurement is particularly effective in SMEs and allows them to continuously improve their
performance (Cassell et al., 2001; St-Pierre and Delisle, 2006) and yet searching the literature reveals that there
is no adequate assessment methodology for SMEs. The next section evaluates several manufacturing assessment
methodologies.

Method one. The aim of the maturity grids method is to codify best practice understanding of what might be
regarded as good and bad practice along with a number of intermediaries in an accessible way to enable
opportunities for improvement to be determined (Moultrie et al., 2007). The method is structured in such a way
as to meet the needs of SMEs. Maturity grids were proposed by Garengo et al. (2005) and Cocca and Alberti,
(2010) as appropriate assessment methods for SMEs because they are simple and user-friendly, do not require
much time to implement, limited resources are needed and they do not need external consultants.



Do you involve customer and users in design?
Yes No
Scale 1 : Binary Yes/ No Scale
We always involve our customers and users.
1 2 3 4 5 6 7
Strongly Disagree Disagree Agree Strongly Disagree

Scale 2: Likert-Type Scale
How do you involve your customers and users?

1 2 3 4 5 6 7
User Rarely Involved Relevant
Stakeholders
Involved
Throughout

Scale 3: Modified Likert-Style Scale
Ongoing User Involvement

Level 1 Level 2 Level 3 Level 4
Users Rarely Involved Users Sometimes Involved at ~ Users Involved at Start and ~ Relevant Stakeholders Involved
Start End Throughout
Scale 4: maturity Scale with Multiple Anchor Phrases
Ongoing User Involvement
Level 1 Level 2 Level 3 Level 4
Users Rarely Involved Users Sometimes Involved at Start Users Involved at Start and End ~ Relevant Stakeholders
Involved Throughout
e Users rarely involved at e Users occasionally asked for early input e Users are always involved e Users involved
all e Some feedback maybe sought after early-typically during product thought out,

definition

¢ A marketing activity, but
responses are collated and fed
back to the core team

including idea
generation, concept
selection, and
evaluation of
prototypes

e Internal and external
stakeholder
involvement

o The only contact with
users is through the
sales force

product launch
o A marketing task-results not widely
disseminated

Figure 4. An Example of Self-Assessment (Moultrie et al., 2007)

Method two. A methodology introduced by (Peter W) that was adopted from the European Foundation for
Quality Management (EFQM) which is based on qualitative assessment. Figure 5 illustrates this method.

PROCESS RESULTS
Score 1 2 3 4 6 7 8 9 10
Few procedures Procedures have Critical processes are Meeting customer The system ensures that all

exist apart from
financial controls.
Everyone does their
best and fire
fighting is the norm.
changes are made to
fix problems as and
when appropriate.

been written and
imposed.

A bureaucratic
system exists with
little chance for
improvement.
Mistakes are seen as
‘bad’ but are rarely
used to make
improvements.

owned and there is
support to monitor
and improve them.
Ownership is
assigned

to management who
review corrective
action etc.

needs is clearly
seen by all as the
purpose of all
activities.
Procedures and
operating standards
are owned by the
operators, managers
and suppliers.

stakeholder needs are met
by existing and new
services. Customers find it
easy to do business with the
organisation. Feedback
leads to improvement and
innovation.

Figure 5. An Example of Self-Assessment Matrix (Ahmad and Dhaftr, 2002)

Method three. An assessment tool was introduced by (Gilgeous and Gilgeous, 2001). In this method, the
majority of assessing elements are qualitative, and therefore quantitative performance measurement cannot be
obtained. An example of this method is shown below:




A7.Please tick the statement which best describes your performance as a manufacturing company in relation
to your competitors:

Considerably better than competitors

Clearly better than competitors

Marginally better than competitors

Sometimes marginally better than competitors
About the same as most competitors

Slightly lower than the average of most competitors
Usually marginally worse than most competitors
Usually worse than competitors

Consistently worse than competitors

Figure 6. An Example of Self-Assessment (Gilgeous and Gilgeous, 2001)

Method four. Another method developed by Ahmad and Benson (1999) was reviewed, an example is shown
in Figure 7. Implementing this method allowed assessment of the company performance in a quantitative
manner, as well as availability of a set of supporting equations, which can be utilised after generating data from
the practice and assessing accurate performance. These equations will help to define formula and source of data.

1. Do you routinely measure the % of On-Time-In-Full delivery (OTIF) delivery performance?
I Yes I I No | This year measure............ Previous year measure............

2. Do you routinely measure the customer complaints - % of orders delivered?
| Yes | | No | This year measure............ Previous year measure............

3. Do you routinely measure the % Product Rate?
| Yes | | No | This year measure............ Previous year measure............

4. Do you routinely measure the Overall Equipment Effectiveness OEE?
| Yes | | No | This year measure............ Previous year measure............

Figure 7. An Example from the KPI Assessment (Ahmad and Benson, 1999)

Several assessment methods were identified in the existing literature; these methods have some aspects
which make them suitable for implementation in SMEs, particularly the maturity grids method. The identified
assessment methods were assessed based on the suitability of these methods for their use in assessing
manufacturing SMEs and meeting the aims of this study. The method introduced by Ahmad and Benson (1999)
was determined to be an appropriate method for this study, as the rest of the methods were neither able to draw a
quantitative performance measure, nor able to meet the aim of this study. Thus, an assessment model has been
developed based on Ahmad and Benson’s methodology, with some modifications in order to meet the purpose
of this study.
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Figure 8. Methodology of the Study.

Develop assessment methodology

On the basis of the previous observations, the assessment methodology was developed. It is essential to take
into account some issues in order to develop a methodology to be used in manufacturing SMEs context, such as
cost effectiveness and straightforward implementation. The structure of the methodology proposed is a closed-
loop methodology consisting of two parallel phases, followed by a third phase as shown in Figure 9.

e Phase one: Opportunities and benefits. In this phase a company will identify the opportunities and
benefits that are already available within the company. Ten questions are used to capture the degree
(low, medium or high) of potential improvement in some areas from the company perspective. These
questions aim to cover the key aspects of potential improvements. This can help top management
decide which area of the company has more potential for improvement, and thus should be given more
consideration.

e Phase two: KPIs. It consists of twelve questions used to determine the current performance level of the
company, as well as determining the world class performance level. These levels are then compared.
The world class performance in this methodology is considered as the best performance that has ever
been achieved by the company. Conducting this step will permit the current performance gap be
determined. Gap = best performance could be achieved — current performance

e Phase three: As a result of conducting phases one and two, a clear image of the company performance
can be drawn in terms of the opportunities and benefits available as well as performance gaps; this will
enable top management to review their approach of doing business and take achievable and appropriate
decisions for improvement. However, it may be difficult for SMEs to address all the issues at the same
time with limited resources, in such a case a company could set priorities depending on the company
policy, capability and market situation. This will enable the company to begin addressing the most
important issues first, and tackling the remaining issues over time.



According to Taticchi ef al. (2010), performance measurement has diverted from a financial perspective to a
non-financial perspective; thus, the proposed methodology in this study focuses on the non-financial
perspective. The advantages of this methodology cover areas such as quality, delivery and customer complaints,
which are considered by many researchers as the most important aspects of manufacturing performance. In
addition, this methodology has two parallel phases, which means the phases do not depend on each other.
Therefore, this makes the proposed methodology more effective as each phase has a degree of freedom. Thus, if
the outcome of one phase cannot be achieved, it will not have an effect on the other phase but some value can
still be gained. Finally, the introduced methodology concept identifies the most urgently required actions and
therefore provides a road map for SMEs to start a continuous improvement journey to becoming a world class
manufacturing company.
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Figure 9. The Proposed Methodology



Table 1. Relationships between Proposed Methodology and Existing Methodology.

Proposed methodology A B C D E
1.1dentify opportunities and 1.Vision 1. Name: 1.External factor 1.Develop & retain 1. At the strategic level to
benefits Identify business , prioritise objectives, name Financial commitment determine external
one objective for immediate action, select a performance measures driven by
project team for the next stage objectives stakeholder
perspectives

2.Establish the KPIs 2.Collate and measure 2. Act: 2.External factor 2.Develop & deploy 2. Set of key performance

Collect improvement suggestions from staff Competitiveness communication indicators at tactical

3.1dentify current performance

4.1dentify the world class
performance

5.Determine the gaps

6.Assess the current state

7.Planning Improvement

3.Define and plan the business

process improvement

4.Management awareness,
commitment and education

5.Education in kaizen, shop-

floor awareness and
commitment
6.Check the process

Evaluate and select appropriate improvements
Develop performance measures to support
Improvements Identify and consult people to
action the improvements and the measures

3. Use:

Implement selected improvements Identify
appropriate data collection systems Collate
data centrally Communicate measurement
information to staff Report progress towards
targets Action feedback from reviews

4. Learn:

Review progress toward target, assess success
of improvements, review continued
appropriateness of performance measures,
feedback actions from review to relevant staff

3.Internal factor
cost of
production
factors

4 Internal factor
Production
factors

5.Internal factor
activities

6.Internal factor
products

7 Internal factor
revenue

strategy for steps 3-8

3.Plan the self- 3.

assessment process

4.Select and train people
directly involved in
the process

5.Conduct self-
assessment

6.Establish &
Implement action
plans

7.Monitor progress &
review self-
assessment process

level

At operational level,
measures are utilised
for monitoring, control
and improvement

MO0

Measurement-Past, Present and Future, Cranfield University, pp. 96-103.

Khan, Z., Bali, K., and Wickramasinghe, N. (2007). “Developing a BPI framework and PAM for SMEs”. Industrial Management and Data Systems, Vol. 107 No. 3, pp. 345-360
Hudson, M, Lean, J, Smart, P, (2001)“Improving control through effective performance measurement in SMEs.” Production Planning and Control, Vol. 12 No.8, pp. 804 - 813.
Laitinen, K. (2002), “A dynamic performance measurement system: evidence from small Finnish technology companies”. Scandinavian journal of management, Vol. 18 No.1, pp. 65-99.
EFQM, Self-assessment toolbook (2003)
Chennell, A., Dransfield, S., Field, J., Fisher, N., Saunders, 1., and Shaw, D., (2000), OPM: “A system for organizational performance measurement”. In Conference Proceedings Performance



Case studies

In order to capture the data requirement to answer the questions in phases 1 and 2 of the proposed
methodology, a case study approach was adopted for the data collection. Visits were made to the selected
companies and semi-structured interviews were conducted. The questions in the interviews have been kept as
simple as possible to be answered. The case study was undertaken to assess the relevance of proposed
methodology in SME context. The current investigation involved three samples from manufacturing SMEs, each
located in the North-East of England. The rationale for the selection of these samples was the definition of
SMEs by the European Commission (2010), whose criteria for the companies involved in this study was: “SME
companies with less than 250 employees and maximum turnover of 50 million Euros or with a balance sheet
total of 43 million Euros”. The assessment form which was utilised in the interviews is structured as follows:

e  The first part investigates the general information of the company profile with questions related to the
company size, number of employees and current annual sales revenue, types of product made and year
of establishment.

e The second part explores the opportunities and benefits in companies. Ten questions were designed,
each question representing areas where opportunities and benefits may lie, the respondents were asked
to answer the ten questions and rank potential opportunities and benefits into three levels:- low,
medium, and high which should be judged against their best knowledge.

e  The last part of the assessment form is the most important and the most difficult. The exact numerical
values need to be determined because it needs to be calculated using some equations. Substantial effort
has been made to complete this part; however, sometimes numerical values were not available. In such
cases, the respondents were asked to use their best judgement to estimate the numerical value.

Furthermore, to gain a better understanding of different issues in relation to assessment practices in the
company and revised or amended data obtained in assessment form, a number of collection techniques were
undertaken, including participant observation, meetings with some of the company staff and review related
documents. By conducting all these techniques, qualitative data about the present performance measurement
systems was captured. After collecting the data, a set of equations adopted from Ahmad and Benson, (1999)
were utilised, aiming to generate a list of actual performance value which will be benchmarked against the
world class performance of the company. The definition of the world class performance here is the best
performance they have ever achieved at any time. The theory is that the company should always be able to
perform at the best performance ever achieved at any time, the argument being that if a certain level of
performance could be achieved on one occasion, it should be achieved at all times. Below is set of equations
which have been utilised in this study, which are also used as KPIs for the companies’ performance.

e  Manufacturing added value per manufacturing employee

__Annual turnover—variable costs — fixed costs and overheads (1)
number of employees

e  On time in full (OTIF) Delivery performance

__ Number of defect free on time shipments (2)
Total number of all shipments

e Adherence to production plan

actual production — forecast production
¥ 100 3)

=1-

forecast production



e  Customer complaints

number of complaints

* 100

" total number of despatches

e  Product rate

__ good production + potential production in periods of no demand + failed quality control

(8760 * MPR) - production lost due to shutdown)

Where:

MPR = Maximum output that has been achieved for any continuous seven day period.

8760 = Total number of hours operation per year.

e Quality rate

good production

- good production + failed quality control

e  Availability is 100% less the sum of scheduled and unscheduled downtime

__ 8760 - (number of hours of total shutdown)
8760

OR
= 100 - (scheduled downtime + unscheduled downtime)

e  Process Capability (CpK)

lower of (upper spec — average)

3sigma

e  Stock turn
annual sales

" total stock value

Results

@
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6
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The previous studies emphasised the need and the importance of developing an appropriate methodology to
measure and assess manufacturing SMEs performance. Many studies have stated that SMEs have not attained a
mature level of assessment methodology. More recent literature highlights the need for further investigation in
these areas and shows the benefits that can be gained from implementing an assessment methodology are not
limited to large companies, but SMEs can also benefit from such techniques. Moreover, all participants in this
study acknowledged that there is no proper approach to assess their company’s performance and this is

consistent with the results obtained from the literature.

In this study, the developed methodology focuses on the opportunities and benefits, and determines the KPIs
utilised to identify the performance gaps. The data obtained by applying the developed assessment methodology

to the three SMEs shows the following results.



In Table II the opportunities and benefits of companies A, B and C, can be seen. It demonstrated that for all
three companies, the company output is considered to be a high potential, whereas the following three points are
considered to be low potential areas for gaining opportunities and benefits:

e Increasing employee training and empowerment.
e Improving material and source goods delivery, reliability and reduced stock levels.
e Potential of customer feedback adding value to the product.

The companies differ in some areas, for example the potential for reducing the total maintenance costs in
company A is high, company B is medium and in company C is low.

Table II. Results Obtained from Opportunities/Benefits Phase.

NO Opportunities/Benefits Company A Company B  Company C
1  Potential of increasing company output H H H
2 Potential of improving capacity H M M
3  Potential of product consistency improvement M L L
4  Potential of improving uptime H M L
5  Potential of reducing average time to reach product H L L
specification

6  Potential of improving product delivery performance L M L
and reduced cost of final product stocks

7  Potential of improving material and source goods L L L
delivery, reliability and reduced quality stocks

8  Potential of customer feedback adding value to the L L L
product

9  Potential of reducing total cost of maintenance H M L

10  Potential of increasing employee training and L L L
empowerment

L=Low, M= Medium, H=High

Although opportunities and benefits can be determined from Table II, and the company can identify the
greatest potential for improvements, which in itself is not sufficient to draw a clear picture and assess the
company’s performance. Therefore, the second phase of the methodology is providing the assessment of the
current performance of the company. The essential element of this phase is the calculation of KPIs, the
subsequent outcomes and the ranking of the results using a scale from 0 to 10, where O represents low
performance and 10 represents world class performance, thus facilitating the identification of performance gaps
and determining the overall company performance.

From Table III and Figure 10, it can be noted that the KPIs can be divided into three categories based on their
proximity to world class performance; some of the KPIs in the three companies are close to world class
performance scoring 9, 8 and 7 in the rank scale, they are:

e  Manufacturing added value per employee
e OTIF
e  Customer complaints

Other KPIs which are considered to be far from achieving world class performance scoring | in the rank scale
are:

e  Maintenance cost

e  Process capability

e  Change time of routine tasks affecting reduction



However, there are some KPIs in between the extremes which are:
e  Adherence to production plan
e Product rate

Also, it was observed that there is clear variance in KPI 9 (availability) as this KPI scored 1 in the ranking scale
for company A, 6 for company B and 9 for company C.



Table III. Summary of KPIs Results.

Actual Ga
No KPIs performance World Class perfornr:ance
CA CB CC CA CB CC CA CB CC
KPI1 Manufacturing added value per employee 9 6 9 10 10 10 1 4 1
KPI2 OTIF 9 7 9 10 10 10 1 3 1
KPI 3 Absenteeism 9 3 8 10 10 10 1 7 2
KPI 4 Customer complaints 8 8 9 10 10 10 2 2 1
KPI 5 Adherence to production plan 6 6 7 10 10 10 4 4 3
KPI 6 Quality rate 6 9 9 10 10 10 4 1 1
KPI17 Product rate 4 3 7 10 10 10 6 7 3
KPI 8 Stock turn 2 4 1 10 10 10 8 6 9
KPI 9 Auvailability 1 6 9 10 10 10 9 4 1
KPI 10 Maintenance cost 1 1 1 10 10 10 9 9 9
KPI 11 Process capability (CpK) 1 1 1 10 10 10 9 9 9
KPI 12 Change time of routine tasks affecting reduction 1 1 1 10 10 10 9 9 9
Total Score 47.5% 45.8% 59.1% 52.5% 54.1% 40.8%

CA=company A, CB=company B, CC =company C.
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Interpretation of the data was carried out individually, as shown in Figures 11 and 12. Data from company A

illustrates the performance gaps and uses ABC classifications to categorise the KPIs according to their gap

performance; the higher performance volume, which in this case was close to a world class performance, was

coded as A category; low performance volume was coded as D category and the average performance of KPIs
was considered to be within B and C categories. This technique will ensure that the lowest performing KPIs will

be given greater scrutiny and consideration in order to address the problem.
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The total score of the actual company’s performance can be identified, as shown in Table I1I, by adding the
entire total score determined by their areas of performance and ranking. Company A scored 47.5%; hence, based
on the scale shown in Table IV, the current performance of the company was placed in the average zone.



Table IV. Percentage Shows Company Status.

Percentage Status

Description

0-20 POOR

21-40 BELOW AVERAGE

41 -60 AVERAGE

61 —80 GOOD

&1 -100 WINNING

The company manufacturing has considerable scope
for improvement. The company requires a detailed
operational excellence assessment, with a high
likelihood  of  significant  benefits  through
manufacturing, maintenance, and operational changes.
The company manufacturing performance has scope
for improvement. A detailed analysis of the operational
and maintenance excellence is required to assess the
potential improvements.

The company appears to have manufacturing and
maintenance practices which, while average, could be
improved. The assessment has highlighted some areas
of the company with further potential.

The company has good manufacturing and
maintenance practices and it appears to be exploiting
learning opportunities.

The site is aware of the scope for further maintenance
and manufacturing improvement. The company is
approaching a winning standard and demonstrating

leading manufacturing and maintenance practices.

(Ahmad and Benson, 1999)

Discussion

It has been stated in the literature review that SMEs represent the most important driver of the economy;
therefore, it is necessary to improve their competitiveness. Since assessing company performance is a vital
process for company improvement, an attempt to develop an assessment methodology which can be adopted by
SMESs was conducted in this study. Prior work has documented the effectiveness of the assessment methodology
in improving company performance, yet the attention being paid to SMEs is not adequate. Most of these studies
have focused on large companies and are based on qualitative assessment. In this study, the literature was
reviewed in order to identify the existing assessment methodology and the assessment methodology was
developed and evaluated through three SME case studies. There are many assessment methodologies used by
companies to assess their performance; some are based on questionnaires and the rating of aspects, whereas
others use semi-structured interviews. However, most of these methodologies were developed to refer to a
particular company requirement or industrial aspects. Therefore, the measures are derived from the needs of a
certain company and cannot be applied for most other companies. In general, although the assessment
methodologies are not widely used in manufacturing SMEs, they are highly appreciated in the literature, as it is
believed that assessment methodologies are very useful for improving company performance.

Phase one in this methodology enabled classification of the potential opportunities and benefits into three
levels: high, medium and low, as shown in Table II. Conducting this step is valuable because it is not possible to
give equal importance to all areas, particularly to SMEs with limited resources. This will assist the companies in
focusing on the areas which have high potential to gain benefits. In this phase, all the participants in this study
believe that the potential for increasing the company output is high. This is not surprising because there is
always room for increasing the output; it is a good indicator that the companies believe they could do more, as it
shows that they are to some extent ready to improve. However, an issue companies should take into
consideration is that the increase in output should be to fulfil customer demands; otherwise the company will
end up having excessive finished goods on their hands with no demand for them. This will increase the



inventory level and cause many problems, therefore companies should know when and how they need to
increase their output. Also, the results show that there are other areas to be considered by the three companies
which have low potential for benefits, thus these areas could be given less priority as expected benefits are low,
at least in the present scenario. Moreover, due to differences in style and priorities, each company reflects the
potential of opportunities and benefits differently in various areas. This occurred in the areas of improving
uptime and reducing total cost of maintenance. In both areas, the opportunities and benefits in company A is
high, in company B is medium and in company C is low.

Phase two in this methodology determines the gaps in the company performance through calculation of the
KPIs. From Table III it can be noted that there is variance in the KPIs, such as in KPI 9. This shows that this
methodology is effective in highlighting the gaps in the current companies’ performance. Additionally, there are
some KPIs which are close to world class performance; these may be considered as important parameters for the
companies which highlights that it is not necessary to take action against these KPIs in the present scenario.
However, this is not consistent with some other KPIs which have a low performance score on the scale; this may
be because these KPIs have been deemed less important by top management, or have less impact on the
company’s performance. Also, Table III shows the overall company performance can be identified by the sum
of the ranks which are represented here as a weight of the KPIs and converted to a percentage. For example, the
overall performance of company A is 47.5%. Therefore, according to this performance, the company is placed
in the average zone. According to Table IV, company A has scope for improvement; the company appears to
have average manufacturing and maintenance practices which could be improved. The assessment has
highlighted areas of the company with further potential.

The investigation has also revealed that according to the categories clarified in Figure 12, a company can set
these KPIs according to their priorities, in order to determine which KPIs need immediate action and can be
addressed later; this will support the company to make decisions that are realistic and achievable. However, this
needs to be arranged in accordance with the company’s requirements and capability as prioritising the KPIs
differs from one company to another depending on the company’s strategy. The introduced assessment
methodology differs mainly from the previous methodology in its reference to identify the available
opportunities and benefits within the company in order to make use of them, and also to quantify the gaps to
allow the company to set theoretical performance targets as a source of performance benchmarks. This
methodology is considered as a first step towards improvement for SMEs because it will enable the SMEs to
develop guidelines in order to adopt effective and more appropriate improvement tools.

Conclusion

The main purpose of this study is to develop the assessment methodology for manufacturing SMEs in order
to quantify current performance and determine the opportunities and benefits throughout the company. The
literature has indicated that there is a need for more research into performance measurement and benchmarking
practice which can be adopted by SMEs. Evidence suggests that no universal assessment method exists which is
appropriate for all companies. Various assessment methods have been proposed, with little attention paid to
developing measurement and assessment methods suitable for adoption by manufacturing SMEs. Evidence in
this study shows that assessing and measuring the manufacturing performance of SMEs is not a difficult task
facing the SMEs; the real challenge for SMEs is to change their own developed culture, which believes that the
assessment of performance is a difficult, costly procedure, thus the implementation of change in culture can be
financially burdensome, particularly when there is doubt as to whether there will be benefits from such
implementation. In fact there is an assumption that SMEs are different from large companies, thus, they require
an assessment performance method specifically tailored to their unique characteristics and needs. This paper
describes the development of an assessment method which can be used by manufacturing SMEs to assess their
performance. Based on the outcomes of this study, the three SMEs involved have a strong belief that many
opportunities and benefits can be achieved in a number of areas, resulting in motivating the SMEs to improve.
The results also suggested that the implementation of the proposal method will help manufacturing SMEs to
identify areas where opportunities and benefits can be gained. Likewise, from these three case studies, it can be



concluded that the developed assessment method is an appropriate and suitable method for SMEs to assess their
performance. The method can be used to identify gaps and benchmark company performance to ensure
continuous improvement. This assessment will create a vision and clarify what improvement the company
should make, by determining the current performance of the company and identification of areas where more
opportunity and benefits are available, thus indicating where improvements can be made and which action
needs to be taken. It should also be noted that the application of the method in this study is not limited to the
three SMEs involved in the study; rather it is a method of assessing performance within many manufacturing
SMEs in the real world. However, there are limitations to this study which could provide a basis for further
research; extending the sample from three to a larger sample would be desirable in order to enhance the
generalisation of the findings. Further research questions remain, namely what should be done after an
assessment of the company’s performance? The authors' opinion is to implement an appropriate improvement
method, such as Lean tools, TQM and ERP systems, which will be decided by the respective SME management
using their experience and knowledge of their own organisation and its place in the market.
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