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Abstract

This paper presents a review of literature of performance management/measurement
in various industries with the am of transferring best pradise into construction. A
framework is presented which ensures that effedive strategies are deployed to form
the performance management system that construction aganisations can adopt. The
Process Performance onceptua Framework (PFF) adops the balanced scorecad
(BSC) with the adition d a number of elements/perspedives and it rationalises the
relationships between performance measures and goals derived from strategy. In
doing so, the impad of those measures to an arganisation's performance can be
examined and analysed to indicae patentia improvement aress. The paper also
identifies a number of areas that can be used to vali date the PFF.

I ntroduction

Throughou the last two decales a number of industries, primarily manufaduring,
have introduced new methods and tedhniques to shift traditional paradigmsin order to
improve their performance This has led to the aeaion d new philosophes such as
concurrent engineaing/construction, lean productior/construction and many others
such as JT, TQM, TPM etc. The main driver behind those philosophiesisto opgimise
an arganisation's performance bah internally and externally within its respedive
marketplace Inevitably, this has led to the ‘rethinking’ of performance management
systems through effedive performance measurement. Bititci et al. (1997 explain the
distinction ketween performance management and measurement in that the first “... is
sea as a dosed loop control system which deploys padlicy and strategy, and oliains
feedbadk from various levels in arder to manage the performance of the system”
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whereas the performance measurement system “... is the information system which is
a the heat of the performance management processand it is of critica importanceto
the dfedive and efficient functioning of the performance management system.”
Therefore, performance measurement is the process of “... determining how
succesdul organisations or individuals have been in attaining their objedives [and
strategies]” (Evangelidis 1992. To achieve this, the outputs of organisational strategic
and operational processes are measured, in a quantifiable form, to monitor the vita
signs of an organisation (Hronec 1993 Euske 1984. The relationship between
performance management and measurement can be see in its wider context from a
processview i.e. inpu-processoutput, in fig.1.

This paper examines the dements of the process as ill ustrated in fig.1 providing a
criticd review of the literature in ader to develop the Performance Process
conceptual Framework (PHF) for predominantly the constructionindustry.

Background to perfor mance measur ement

The importance of identifying an organisation's performance is evident throughou the
world-wide markets, the results of which are to attraa future investment, increase
share value and attrad high cdibre employees. Therefore, it is important to consider
how an organisation's performance is measured and hav it can be communicaed to
the wider market i.e. howv can it be understood and interpreted by the potential
investors, employees and customers. The basis of formulating performance indicaors
that achieve the latter have been in operation as ealy as the beginning of our century
(Chander 1997. Those performance indicaors have traditionally concentrated on
finances e.g. return on investment, sales per employee profit per unit production,
which as Sanger (1998 suggests "...financial measures are useful - but they tend to
measure the past - and they tend to measure the eaily-measurable.” The gparent
inadequacy of financial measures for contemporary businesses has been identified by
a number of authors, for example Johnson (1994, Crawford & Fox (1990, Hayes et
a (1988, Johnson and Kaplan (1987 to mention bu few. Nedy (1999 identified
that the reasons why these types of measures are aiticised is becaise they:
* Encourage short-termism
» Lad dtrategic focus and fal to provide data on quality, resporsiveness and
flexibility
» Encourage locd optimisation
* Do nd encourage @ntinuous improvement
The main reason for the aowe failings of financial measures is they are 'laggng
metrics (Ghalayini & Noble 1996 in that they report onresults and dedsions madein
the past and therefore of little use in improving current performance In effed, they
are reporting on the organisation's past performance rather its current performance A
simplistic analogy to ill ustrate this point can be drawn from the field of sports, andin
particular football, where knowing the result of a match dffers you an indicaion o
how the team performed bu it does little to suggest future improvements, identify
mistakes and wrong strategies, assssindividual performance or identify weaknesses.
In any case the match was either lost or won. Similarly, organisations that rely on
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financial measures alone can identify their past performance but not what contributed
to adieve that performance Therefore, in addition to measuring ‘what' the
performance of an arganisation was, the 'how' that performance was aciieved shoud
also be identified on an ongoing basis. It is only by understanding how the
organisation arrives to a particular performance, and designing metrics (leading as
oppcsed to laggng) to measure the 'how' that an organisation might start to improve
and increase market share. This has been the focus of reseach since the late 80s
when increased globalised competition has forced companies to consider non
traditional measures (Ghalayini & Noble (1996 provide an interesting comparison d
traditional and nontraditional measures). As a result of this a new field of study has
emerged which aims to identify the right number and type of performance metrics, in
an integrated, to the organisation, manner. One of the tods creaed to dothat is the
balanced scorecad.

Balanced Scorecard

The Balanced Scorecad (BSC) is a performance management system which
incorporates four main measurement categories (perspedives) eat o which with a
wide range of potential sub-measures. It was devised by Harvard business €hod
professor Robert Kaplan and Renaissance Solutions president David Norton. The
difference with traditional approaches to performance measurement is that it includes
a range of "leading and laggng" indicaors - customer perspedive, internal/business
processes, leaning and growth, and financial - to evaluate whether a business is
moving toward its drategic goas (Gentia Software 1998 p9. Indeed, the BSC
emphasises that on ader to manage strategy an arganisation must measure its
performance through performance indicators after analysing its operations in an
iterative way (Gaiss 1998. The BSC recognises that the financial measures are
laggng indicators and therefore the result of the other three lealing indicaors. In
other words the lealing indicators ded with isaues that will eventually impad on the
financial performance, bu crucialy, before they have had time to have ay effed.
Therefore, fal ures or shortcomings can be seen and addressed before they impinge on
the bottom line (Penn 1998. This is achieved by setting goals for eaty of the
perspedives and develop respedive measures or performance indicaors as aown in
Figure 2.

Since its original inception by Kaplan and Norton (1991) the BSC has recaved
favourable suppat by acalemia and industry but aso critised for over simplicity
(Brignall 1992) and for not providing a cmplete performance measurement system
(Sinclair & Zairi 1995). Letza (1996 has identified a number of potential mistakes
that can happen when implementing a BSC, like measuring the wrong things right;
measure dl the necessary adivities rather than assume that some of them are un-
measurable or the people undertaking those adivities are "too pofessonal”; conflict
between managers along functional lines. Also, a number of the strong points of the
BSC include:

e It guards against sub-optimisation by forcing senior managers to consider all the

important operational isaues (Letza1996
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e It communicaes objedives and vision to the organisation (Roest 1997
e If implemented properly then it focuses the organisation's efforts in a relatively
small number of measures with relatively low costs

However, the authors suggest that there may be two omissons in the way the BSC is
compiled and implemented within an organisation bu more importantly when joined
ventures between companies are in operation undr a projed environment. Firstly, the
BSC does not make an attempt to identify the relationship between the measures
developed for certain goals (see figure 2), asauuming that all measures will only be
spedfic to a particular goa. In fad, the redity is that the performance of internal and
external business and operational processes will have an effed in the astomer
perspedive and perhaps vice versa. Seaondy, alarge number of organisations andin
particular within the construction industry, operate by undertaking projeds with a
number of collaborators and supiers. For thase cmpanies the ‘projeds perspedive
and the 'supdier perspedive’ may be eplicit. Indeed, Letza (1996 has identified in
three cae studies that BSC is generic and that the perspedives might be different for
different busineses. For example other perspedives might include @mpetence,
people €c. Thesetwo isueswill be further discussed later onin the paper.

Performance Metrics

An effedive performance management system will gredaly depend on the
performance metrics used to define the performance of the organisation from a
number of perspedives. It is very important to design those metrics as to relate
diredly to the various perspedives that an organisation deddes to adop. This
relationship between the performance management system and the metrics used to
measure performance is shown in figure 1, illustrating that an organisation canna
claim to have an effedive performance management system if the metrics used donat
relate to the strategic goals of the organisation. The design of performance metrics has
been the subjed of reseach for some time now and a number of interesting studies
have illustrated the benefits and pdential pitfalls of performance metrics. Letza
(1996 among others dressed the dangers of measuring the ‘wrong things right' when
the sole purpose of an exercise is to design performance metrics, which might not
necessxily relate to strategy. This can uwsually occur when a large number of
performance metrics is present in an arganisation where "everything is measured bu
littl e that matters.” Ghalayini & Noble (1996 state that this is not only unrecessary
but it is performed at a grea expense to the organisation, in terms of the dforts made
to capture and manage the necessary data.

Nedy et a. (1997 have suggested that "the design of a performance measure is a
process..[with] inpus ... and an ouput." In providing a structure to suppat this
process they have suggested the 'performance measure record shed.' The various
elements of this died are based onreseach and a number of case studies, and they
include the following (Nedy et a 1997):

o Title

e Purpose
 Reatesto
e Target

e Formula

* Frequency of measurement
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* Frequency of review

*  Who measures?

* Sourceof data

* Who ownsthe measure?
*  What dothey do?
 Whoadsonthe data?

*  What dothey do?

* Notes and comments

The performance measure recrd shed offers a solid framework for designing
performance measures, bu it does not necessarily provide aframework by which
performance measures can be evaluated to the extent to which they relate with
strategy and with ather performance measures. This isauie will be mnsidered later on
in this paper.

Performance M easurement in the Construction Industry

The @nstruction industry's core business is undertaking projeds in generating new
buildings or refurbishing existing ones for a variety of clients. Therefore, it is nat a
surprise to find that traditionally performance measurement in construction is
approadhed in two ways:

a) inrelationto the product as afadlity

b) inrelationto the aedion d the product

In perticular, the latter of the two has been the prime performance asessment (in
terms of successor failure) of construction projeds. Ward et a (1991) describe how
when asesdgng the succesdfail ure of construction grojeds “a wmmon approad is to
evauate performance on the extent to which client objedives like wst, time and
quality were adieved”. Indeal, those ae seen as the ‘three traditional indicators of
performance (Mohsini & Davidson 1992 used in the UK construction industry.
Although the ‘three measures provide an indicdion as to the successor falure of a
projed they do nd, inisolation, povide abalanced view of the projed’s performance
Furthermore, their implementation in construction projeds is usually apparent at the
end d the projed, and therefore they can be dasdfied as ‘laggng rather than
‘leading’ indicaors of performance Ward et a (1991 aso suggest that “Looking
badk on the condwt of a projed, what sticks in the mind is often nd so much
financial success or ealy completion, bu memories of other people invalved and
abiding impresgons of harmony, goodwill and trust or, conversely, of arguments,
distrust and conflict. The dient’s willi ngnessto pusue agiven procurement route to
adhieve a future projed is likely to be strongly influenced by these fadors.”
Therefore, it is clea to see that the traditional measures of the performance of
construction projeds are not enough to assess their ‘true’ performance It can be
argued that the methods used to measure performancein construction projeds fal into
the threemain categories of the BSC:
1. Financia Perspedive: how do the projed’s financial stakeholders view the
projed? For example cah flow forecasting and cost benefit analysis.
2. The Internal BusinessProcessPerspedive — how are we performing in ou key
processadivities? For example aiticd path analysis
3. The Customer Perspedive — how do ou existing and pdential customers e
us? For example quality assurance
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However, duing the 199G there has been some interest in ‘emerging’ techniques and
philosophes sich as tota quality management (TQM), benchmarking, business
processre-engineaing (BPR) and business process management that have shifted the
focus from ‘laggng’ towards ‘leading’ indicaors of performance The maority of
those ncepts have been imported to construction from the manufaduring industry
(see for example Koskela (1992, Mahamed (1995, Kagioglou et a (1998).
Furthermore, these measures have tended to concentrate on construction productivity
and those fadors that influenceit (Motwani et al 1995, with the am being to achieve
continuows improvement. Therefore, the fourth perspedive of the BSC was aso
introduced in the ‘organisational learning.” This however can be problematic sincethe
participants of construction projeds are ‘joined’ temporarily until the completion o
the projed where the am is to achieve consistency of applicaion by the integration d
‘traditional’ and ‘matured’ pradices.

Recently the UK best pradice programme (cbpp) has launched the ‘key performance
indicaors (KPIs) for construction (bprc 1999. These KPIs give information onthe
range of performance being adhieved onall construction adivity and they comprise
of:

1. Client satisfadion— product
2. Client satisfadion— service
3. Defeds
4. Predictability — cost
5. Predictability —time
6. Profitability
7. Productivity
8. Sdafety
9. Construction cost
10. Constructiontime

These KPIs are intended for use & benchmarking indicaors for the whae industry
whereby an organisation can benchmark itself against the national performance of the
industry and identify areas for improvement i.e. where they perform badly. It is clea
to seethat thaose measures are spedfic to projeds and dfer very littl e indicaion as to
the performance of the organisations themselves from a business point of view apart
perhaps from the ‘customer perspedive’ of the BSC. A casua observation of the
results of the dowve KPIs for the yea of 1998 (cbpp 1999 can be used to raise a
number of isues. The foll owing are some examples:

1. The predictability of design and construction cost seans to be quite accrate
since the means of the amulative values represent zero and ore percent
respedively. However, the productivity value is very low. Does this mean that
the predicted costs are over estimated to cover low productivity or the measures
used to derive the figures are wrong?

2. The dient satisfadion in terms of the product and serviceis quite high (eight out
of ten) but the productivity is very low which raises the isaue of: do the dients
redly know what the productivity levels of their projeds are?

The aowe ill ustrate the importance of not only using the ‘right measures to measure
the ‘right things' but the relationship between the diff erent measures is important and
a source of identifying patential colledive improvements. Ancther area that is
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generaly poaly covered in the cnstruction induwstry is the performance of the
supdiers in projeds. None of the measures mentioned in this sdion could identify
the performance of supgiers in a projed. For example if the @nstruction cost in a
projed is lower than predicted dces this means that the productivity was higher, there
were less defeds than ‘expeded’ or were the supdiers able to reduce their costs?
Furthermore, nore of the measures deds siccesdully with the ‘innowation and
learning perspedive’ apart perhaps from the predictability indicaors whose actiracy
can ill ustrate some form of learning from previous projeds.

The Performance Process Conceptual Framework

The previous dions of the paper have identified the various el ements that one neals
to consider when developing a performance management/measurement framework.
This was achieved by looking at an appropriate framework such as the balanced score
cad and by identifying a number of limitations in its implementation. Furthermore,
the state of performance measurement in the UK construction induwstry has been
identified. This sdion introduces the Process Performance onceptual Framework
(PPFF) andit describesits various elements asiill ustrated in figure 3.

The main am of the framework presented in Fig. 3 is to present a @mplete
performance management/measurement processas fiown in Fig. 1,in that it satisfies
the need to represent the inpu, processand ouput of the process

The Input

Sinclair & Zairi (19950 suggested that the first level of a performance measurement
system model is the development of the organisational strategy. Indeed the
importance of strategy in performance management has been identified by a number
of authors (Nedy et a 1997 Letza 1996 Globerson 1985. The development of
strategy for an organisation is one of the most fundamental management adiviti es that
provides a vision d where the organisation wants to be in the short and long term
future. It is inevitable therefore, that any performance management system will need
to have strategy as the main inpu, so that any results coming out of the system could
be used to evaluate the extent to which the organisation has met its grategic goals.

The Process

Harrington (1991]) refers to a processas “any adivity or group d adivities that takes
an inpu, adds value to it and provides output to an internal or external customer.
Processes use an arganisation's resources to provide definitive results.” Therefore, a
performance process framework will take strategy as an inpu (see previous edion);
deploy the strategy so that it can derive anumber of measures which are dfedively
adivities; add value to the strategy by examining its validity and implementation; and
deliver the performance results to the organisation a its sarehoders and customers.
This is in essence the gproad followed by the balanced score cad (BSC) through
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the deployment of strategy to a number of goals and the development of measures to
measure the dfedivenessof those goals as shown in figure 4.

However, as described in a previous dion the constructionindustry isinvolved with
undertaking projeds, utilising the involvement of usualy a complex supdy chain.
Therefore, the perspedives of ‘projed’ and ‘supgier’ shoud be added to ill ustrate
this emphasis (as $hown in figure 3). These two additions to the BSC ensure that the
prime function d construction companies can be mnsidered in detail and that the
‘internal’ customers to the projedsi.e. the supdiers are mwnsidered as an integral part
of the projed. This is ill ustrated widely in the aeaof supdy chain management and
Beamon (1999 provides a framework for seleding appropriate supdy chan
performance measures. Therefore, it is passible now to construct the matrix shown in
figure 3, where the performance metrics, their methods of measurement and the goals
of al perspedives can beill ustrated. The matrix can have the foll owing advantages:

o ltillustrates al the diff erent goals and performance measures at the same time

e It considers performance management i.e. strategy and goals framework, and

performance measurement i.e. metrics and methods, at the sametime

Furthermore, the development of a simple measurement scde (one to five a shownin
figure 3) can ill ustrate the degreeto which a spedfic performance measure or rather
the result of it, influences the adhievement of a spedfic goal. This can be seen in the
example in figure 3 where if we asume that the goal is to assessthe performance of a
supdier, the number of defeds that the supgier provides can be the performance
metric, and if the parts provided are very small and d everyday use then the result of
the measurement is of:

» little importanceto afinancial performancegoal of the cmpany (score 1)

* someimportanceto the austomer perspedive godl if the faulty parts find their way
to them (score 3)

e gred importance to the internal business perspedive goa and in perticular to a
number of processes which will depend onthe spedfic part (score 4)

e some importance to the innovation and leaning perspedive goa since it might
il ustrate the adility of the company to lean from previous experiences with the
particular suppier or part (score 2)

e some importance to the projed perspedive goa since the faulty part can have
‘knock on' effedsto ather componrents (score 3)

* high importance to the supgier perspedive goa since the supgier’s performance
Is assesd (score 5)

The latter, very smplistic example ill ustrates two more attributes of the framework in
that:

1. it isposgble to acawmulate the results of ead performance measure and derive a
result which indicates the metric importance in terms of perspective inter-
dependency. This measure ill ustrates that the spedfic measure developed for a
spedfic goa can be used to measure another goal from a different perspedive,
say for cases where it scores more than ‘thre€. Therefore, the performance
measures can be analysed to ill ustrate which are the aitica ones e.g. when they
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have ahigh score and therefore can have agrea influencein the atievement of
goas in a number of perspedives. In aher words, a small i mprovement in the
performance metric can have significant benefits for the organisation.

2. It is possgble to acaumulate the results for eat perspedive goa and cerive the
goal dependency on different measures. This can have & aresult to minimise the
number of metrics used to determine the adievement of agoal or to ill ustrate the
faa that no ore goa can be measured by only one measure.

The rationalisation d performance measures offered by the matrix presented in the
process framework (seefigure 3) is smple in its design, bu can have asignificant
number of benefits as they wereiill ustrated in this edion.

The Output

The number/percentage (if the metric is quantitative) or other result (if the metric is
qualitative) forms the output of the ‘process. The results form an indication to which
an arganisation achieved its goals. However, an arganisation is as siccesdul as its
customers perceve it to be and the degreeto which the marketplacei.e. competition
‘dlows’ it to be. Increased competition in the 1990 forced companies to review what
they use to view as ‘accetable’ performance measures. In the example presented in
the previous fdion it can be seen that the result of measuring the anourt of defeds
out of 1000comporents provided is 2%. This means that twenty parts are faulty. This
might have been acceptable in the 1970 but a large number of Japanese companies
are demanding and in many cases adhieving the same percentage out of a million
parts.

Therefore, it is important for an organisation to compare itself against what is
perceived to be best pradicein the industry. This benchmarking can be adieved bah
for a performance metric and for a particular goal or perspedive (seefigure 3). Indeed
benchmarking has been identified as a significant tod for identifying improvements
within arganisations and induwstries (EImuti & Kathawala 1997 Ramabadron et al
1997 Vosset a 1997).

Summary

The measurement of an arganisation’'s current and past performance is an important
issue, which has been considered closely in the past decale. It invoves the
development of a framework upon which performance measures can be developed
and implemented as to identify the degree to which an organisation is able to
implement its grategy.

This paper has presented a performance process conceptual framework (PPF) which
integrates the main themes of performance management in a simple matrix like
arrangement. It is based onthe balanced scorecad (BSC) but with the aldition d the
‘projed’ and ‘supfdier’ perspedives, which can be wnsidered spedfic for the
construction industry. Furthermore, it ill ustrates the relationship of the measures used
to measure the goals identified by strategy, as to provide indicaors for effedive
performance management. Therefore, the principles (best pradice) upon which the
PFF is based can be considered generic, in that the PHAF can be aapted for any
organisation and/or indeed industry.
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The limitations of the PPF are implicit in its conceptual nature, in that it lacks
validation from empirical evidence and it is the intention of the authors to test the PPF
to derive to its final form. Also, no attempt was made to identify explicit performance
measures for construction based on research findings and therefore presents itself as a
further field of study.

However, the PPF can form the basis for effective performance management /
measurement for organisations.
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