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ABSTRACT: This paper describes the latest iteration of the SPICE research. SPICE 3
explains the process maturity framework to addrthe level 1l of the SPICE model. Building

upon the developments of level Il, SPICE 3 advocates establishment of a process
improvement infrastructure to facilitate gopdactice sharing in construction organisations.

To achieve SPICE level Ill process maturity, organisations should posses four key processes
and five process enablers. The model developed helped the case study organisations to
identify their process stngths and also areas requiring improvement.

Keywords - SPICE, SPICE Frocess Improvement, Good Practice Sharing

1. INTRODUCTION

Development of the SPICE (Structured Praeceaprovement of Construction Enterprises)
model began in 1998, in response to calls ftbenindustry’s critics. Egan and Latham both
highlighted the need for construction orgatimas to focus on and improve their processes
(Egan, 1998; Latham, 1994). This paper presth@datest iteration of the SPICE research,
named SPICE 3, which developed the SPICE level 3 process maturity framework. The
project was conducted at the EPSRC fundelfo®bhCentre for Research and Innovation
(SCRI) in the built and human environment, of The University of Salford. Following a brief
description of the background to the project, gaper will discuss the levant aspects of the
organisational context within which the propdsprocess improvement model operates. The
components of the SPICE level Ill process iaygment model is then be presented. The
paper also presents the outcornéshe industry based caseidies conducted as part of the
project.

2. THE SPICE APPROACH TO IMPROVING CONSTRUCTION PROCESSES

The SPICE model has been deyeld using experiences gained in the IT sector for step-by-
step process improvement. SPICE specificaltgws on the Capability Maturity Model
(CMM®) that was developed for the United Stdbepartment of Defence (DoD). The DoD,
which is a major software purchaser, hadefd problems of poor quality software, missed
schedules, and high costs. In 1991, they appezhtiie Software Engineering Institute (SEI)
at Carnegie Mellon University and askecerth to produce a model to help assess their
software suppliers. The SEI developed the CMRiamework to continuously measure,
evolve and improve processes. The CRkapidly gained acceptaa in the IT sector, and
organisations that have successfully implemented EMB\e reported significant benefits.
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SPICE has borrowed many basic concepts from EMVad developed them into a
construction specific model. SPICE is intendedaddress the improvement of management
processes within construction organisation weitfphasis processes associated with tendering,
design and construction. The experience of using €NdNbws that organisation can create a
general culture of process improvement biytialy emphasising the core processes of
product development.

2.1 Process capability and maturity

Over the past decade, a number of managetharkers (Ghoshal and Bartlett, 1994; Quinn
Patton, 1998have begun to stress the gqune factors that can provida organisation with a
source of competitive advantage, that distinguish it from competitor organisations and that
explain why it does certain things well. They apply terms such as core competence or
corporate competence. Instead of competdrgirg viewed solely as the property of an
individual, it becomes a s@diand collective phenomenon kedded in an organisation’s
processes, systems, relationships and routinethe view of these thinkers, organisational
capabilities are far more decisive in sengricompetitive advantage than the ability to
manage physical assets or produce isolated miznoé strategic brilliance. One reason cited

is that it is easier for @mpetitor to copy a strategic decision than to duplicate a fine tuned
highly effective day-to-day busess process (Sayles, 1994).

SPICE directly addresses the issue of capability by identifying the current process
capability of organisations. Process capabitita forward-looking viewf an organisation’s
operational processes (Paulk et al., 1995; Zalir@98). It predicts the outcome of a process
before that process has taken place. Whenaepsads stable, its results will have predictable
means and be within predictable ranges about the means.

Process maturity is the extent to which agamisation is able to define, manage, measure
and control a specific process. Higher procesgurity implies that an organisation has
potential to improve its capdity, and indicates the richiss of its processes. Process
maturity also suggests that pesses will be applieconsistently in mjects throughout the
organisation. The SPICE model helps orgatons understand their level of process
capability, in terms of their process maturity.general, mature organisations have a high
level of process capability, while imogie organisations have a low Level.

2.2 Immature vs Mature Organisations

SPICE differentiates between mature and immature organisations. In an immature
organisation, construction processes are mgdgeimprovised by employees and project
managers during the project. Even if a particatamstruction process has been specified, it is
not rigorously followed or enforced. The immature organisation is forced to react to events,
and managers are usually focused on fire fightingan immature organisation, there is no
method for judging the quality of the product for solving product or process problems.
Quiality assurance is often suspended or eliminated when projects fall behind schedule. In an
immature organisation, it is difficult to pretlithe quality of the produ. Activities intended

to enhance quality, such as project reviearg, often given insufficient attention. Quality
assurance checks and documentation are oftearigftproject completion, where defects are
identified as snags. At this point, the probleams often more costly to rectify and lead to
conflict within the progct team. However, even in undisciplined and immature organisations,
individual projects sometimes produce excellegults. When such projects succeed, it is
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generally thanks to the efforts of a highly dethdateam or individual, rather than systematic
and proven methods.

A mature construction organtgan has an organisation-widsbility to manage design,
construction and maintenance activities. Tgr@cesses are communicated accurately to
existing staff and new employees, and adtsitare carried out according to planned
processes. The processes fit each situationamellare consistent with the way the work gets
done. Roles and responsibilities are clear througkhe project and across the organisation.
In mature organisations, managers monita fuality of the product as well as client
satisfaction. There is an objective basisjtatging product quality and analysing problems
with the product and process. The organiseti culture includes time for reflection. In
general, disciplined processes are congitefollowed because all the participants
understand the value of doing so, and the infrastraexists to support the processes. In a
mature organisation, construction processeswall understood, usualljpanks to practice,
enforcement, documentation and trainingfter implementation, the processes are
continually monitored and improved by their uselt is important to note that the actual
performance of the project may not reflect thié mocess capability ofhe organisation. In
some cases, the environment and outside factrsconstrain the capability of the project.
External constraints which can influence process capability include economic recessions, new
supply chain relationships, and acquisitions antgers. Mature organisations, such as those
at Levels 2 and 3 of the SPICE framework, &vke to adapt to these external factors.

2.3 Stepwise Improvements ifDrganisational Maturity

The SPICE model promotes continuousogass improvement based on many small,
evolutionary steps. It dividethese evolutionary steps into five maturity Levels, which lay
successive foundations for continuous prodgegzovement. These maturity Levels form a
scale for measuring the capability of a camstion organisation's individual processes, and
its overall process capability. Each Level of maturity consists of a set of key processes. When
an organisation is successfully applying each keggss, it can stabilise an important part of
the construction process and make it predietabhe five Levels provide guidelines on how
to prioritise efforts at process improvement.

The SPICE model is shown in Figure 5. Bach Level, the model specifies a number of
"key processes". By following the steps i ttmodel, an organisati can achieve effective
and continuous improvement based on evolutiorséps. An organisation can only be at
one Level of the model at any one time. If agamisation is at Level 1, but implements some
of the key processes of Level 3 4y it is still considered &evel 1 organisation. This is
because each Level lays sussige foundations for the next. The model shows that the
organisation has little to gain lagldressing issues at a highewékf all the key processes at
the current Level have not been implemented.
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Level 5
Continuously
Improving

Level 4
Quantitatively
Controlled
Level 3
Good Practice Sharing

Level 2
Planned & Tracked
Level 1
Initial / Chaotic

Fig. 1. Five Levels of the SPICE model

Level 1 — Initial/Chaotic

Level 1 is the basic entry Level to the model. tiis level an organisation has little focus on
process, and project visibility and predictébilare poor. Good projégractices are local,
and are not repeated or “ingtionalised” across the company. Ineffective planning and co-
ordination undermine good practices. Orgamseti make commitments that staff or the
supply chain cannot meet, which can lead teedes of crises. During a crisis, projects
typically abandon planned procedures; insteadividuals do whatever activities it takes to
get the job done, with little regard for theesffs on other people. bonstruction, time and
cost schedules are often undghticontrol. Hencéhe crisis often leads to compromises on
qguality. At Level 1, the success of a @i depends entirely on having an exceptional
manager and a competent team. When thesegess leave, their stabilising influences
leave with them. The construction procesapability of a Level 1 organisation is
unpredictable, because the process is consteimiligged or modified as the work progresses.
Performance depends on the calii#s of the individuals, rather than that of the
organisation

Level 2 — Planned and Tracked

At this Level, there is a degree of projgmtedictability. A Leel 2 organisation has
established policies and procedures for margagne major project-based processes. This
allows organisations to repeat the successfattares of earlier projects. Effective process
planning is introduced befora project starts. During the gject execution, activities are
evaluated and improved. An effective proceas be described as one that is practised,
documented, enforced, trained, evaluated and able to improve.
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At Level 2, organisations make realisticnomitments to clients and the supply chain,
based on the resultbtained from previous projects aod the requirements of the current
project. Managers track quality and functionabty site as well as tiemand costs. Problems
in meeting commitments are identified as thagear The integrity of the project’s brief and
requirements are maintained throughout thegatoj Standards are defined and organisations
ensure that they are faithfully followed. Organisations work with sub-contractors to establish
strong relationships.

At this stage, processes for good project rgangent are planned, tracked and enforced
on every project. Each project within tleeganisation is predictable. However, the
management processes across the differevjeqis may differ. Each team devises and
enforces their processes.

Level 3 — Good Practice Sharing

A well-defined process includes standard desioms and models for performing the work,
mechanisms to verify that the work has bekme correctly (such as peer reviews) and
completion criteria, that provide a good insighto progress. In other words, there is
organisational visibility of projects. Becauiee process is well defined, management has
good insight into progress. Quality anoh€tionality of all progcts are well tracked.

Level 3 is where an organisation develops the capalitgapture and share good
practices, across the organisation rather thara localised basis. SPICE model advocates
that an organisation does not have the cédipabo capture and share good practices, until it
reaches Level 3. Attempts to do so willrizky and are likely to prove unsuccessful.

The processes for all activities are documented and integrated into the organization. All
projects use an approved, tailored versioh the organization’'s standard process.
Consequently, organizations develop the cdipabo capture and share good practices.

Level 4 — Quantitatively Controlled

The process discipline estalblesd throughout the organizationLagvel 3 lays the foundations
for objective measurement of tipeoduct and processes at Ledel Consequently, projects
are able to reduce variations process performance, so thithey fall within acceptable
boundaries. Meaningful variations can beidguished from random variations. The risks
involved in moving up the learning curve - as suteof taking on new categories of projects,
or new procurement and supply chain arrangements - can be managed.

The organisation will have a programrmigat measures productivity and quality for
important construction process activities acraisprojects. This programme forms an
objective basis for measuring tpeoduct, the process, the degrof customer satisfaction,
and the level of harmony across the supply chain.

At this Level, organisations have the capability to set quality goals for (i) the product, (ii)
the process, and (iii) the supply chain relationships. Productivityqaality are measured
for important construction prosg activities across gfirojects as part of an organisational
measurement program. This forms an objedta®is for measuring the product, the process,
and the degree of customer satisfaction.
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Level 5 — Continuously Improving

The expectation is that at Level 5, the engupply chain is focused on continuous process
improvement. Level 5 organisations can identigaknesses and strengthen processes before
any problems emerge, and cansioin a collaborative manner. Data on the effectiveness of
the processes is used to perform cost bieaerélysis of any new technologies and proposed
changes in the organisation's processes.is Tictreased level of understanding allows
organisations to consider largeale changes to their processelnnovations that exploit
good practice in business management are identified and ddbpteghout the organisation.

Project teams across the supply chain amealgefects to determine their causes.
Construction processes are evaluated togureknown types of defects from recurring, and
lessons learned are communicated to other projects.

By Level 5, an organization can use the datahe effectiveness of processes to identify
strengths and weaknesses an pro-active manner. This enables the organization to
continuously improve its processes.

2.4 Key Processes

Each SPICE Level, with the exception of Leteincludes key process¢hat identify where

an organisation must focus to improve proces&RICE level Il key processes are brief and
scope of work management,opect planning, project trackinand monitoring, subcontract
management, project change management, health and safety management, risk management,
and project team coordination For an orgation to achieve Level Il of maturity, all
projects must perform all these key prassss adequately. This forms the basis for
progression to Level 3.

2.5 Process Enablers

SPICE differentiates between incomplete gesses and disciplined processes, listing a
number of key management features for a detepand coherent process. Process enablers
focus on results that can be expected fromyapkecess. This is a forward-looking approach,

which indicates process capability before a process takes place. They provide critical
features that a key process mpssses in order to ytlsuccessful results. Ensuring that all

the process enablers are in place, improtres performance and predictability of key
processes. Process enablers are common across all the key processes. Section 3 will discuss
process enablers in more detail.

3. SPICE LEVEL Ill PROCE SS MATURITY FRAMEWORK
3.1Process Improvement beyond individuaprojects : the orgarisational level

As construction projects often have a limited life span, with a multi-organisational
environment to undertake unique and novel products, it is extremely difficult when they
attempt to improve processes by leveragingdedge and lessons learnt from, within, and
between projects, to the organisation. Idesrto successfully deliver a unique, novel, and
transient project, it would be beneficialtie project team can ke decisions and make
adjustments on processes at a local levelwé¥er, if too strong an emphasis is placed on
defining processes at eachojerct, process improvement ah organisational level would
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suffer. It could lead to impwvising processes each time, thasinventing the wheel each
time. Process improvement beyond individual getg is thus a logical and necessary step
forward to improve organisational perfornc& by capturing good practices and leveraging
expertise oall employees.

In order to develop rich and substantafjanisational process capability, one should go
beyond a boundary of a firm. As the constructrmtustry is highly fragmeted, it is essential
to integrate the knowledge of various @adj stakeholders across both upstream and
downstream value chains. As these stakeholugye different interests and competencies in
processes, it is necessary to prevent oppaticreand adversarial behaviours from impeding
collective learning and change. In this contekis called for moreproactive integration
efforts among construction suppthain. This may be achieveddligh strong leadership to
create a collaborative climate by forming stac networks in the construction communities
for fostering reciprocal knowtlge and good practice sharing.

A SPICE Level 3 organisation builds upon the agbments of Level 2. At this level an
organisation has the capability capturing and sharing gogutactices on an organisational
scale. The aim of SPICE Lev8lis defined as establishirganagement infrastructure to
facilitate process improvement at an organiseti scale. At this Level, the organisation has
the capability to capturend share good practices and knadge across projects, at an
organisational scale. A Level 3 organisatifocuses on creating a process improvement
infrastructure for capturing and sharing good ficas across the whelorganisation (Paulk
et al, 1995; Zahran, 1998). Figure 2 illustrates hewel 3 differs from the previous Levels
as to process execution and improvement.eetdeams use these good practices and tailor
them to define their unique qject processes. Employees mygart of the organisation can
easily refer to its well-defined set of good practice processes.

Level 3
—

./' Level 2~ *

Preparation

—_—
Level 1 ~—

Capturing and
Sharing Good
Practices

To produce

Fig. 2 . Transition from Level 1 and Level 2ievel 3[Source: Modifiefom Construct IT
(2000)]

In order to demonstrate a Level 3 maturity lewgganisations need to show organisational
process capability that they can integrate anstitutionalise learning from individuals and
projects, which can be subseqtlg used at an organisatidrecale. SPICE Level 3 process
maturity assessment can highlight strengtmd weaknesses of gamisational process
capability, and lays a foundation for openlgalissing and thereby building consensus on
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organisation specific strategi&s bridge the gap between a current state and a desirable and
feasible state.

3.2 SPICE Level 3 key processes

Although establishing an organisational infrasture for process improvement at an
organisational scale entails a diverse arrafactors and processes, the SPICE Level 3 team
has attempted to untangle complexity involvadorganisation-wide process improvement
and to present a concise set of key process¢hve most direct and important bearings on
implementing and achieving Level 3 processtunity. Each key process is defined and
explained below.

Process definition

This key process is to estmhh and develop a well-defineskt of organisation-wide good
practice processes. Building upon from the admeents and lessons learnt from Level 2,
this key process is to ensure that lesseasnt and good practiced a project Level are
continuously and periodically captured.

Processcustomisation

This key process is aimed at achieving the implementation aspect of the common
understanding of good practice pesses across the organisation. Based on the organisation-
wide good practice processes, each team wi#l tem as guidelines (rather than rigid
procedures) for developing more project-sfiecprocesses considering specific project
characteristics (e.g. procurement route, suppairghHocation, project sm structure, project
strategy, and resource requirements).

Process training

This key process is to ensure that the irdligls and groups possegpeopriate and relevant
knowledge and skills required not only to fulfifocesses at hand but also to absorb new
knowledge necessary to develop further organisational competencies. It entails identifying
the current and future gaps of individugroup and organisational competencies and
addressing the identified needs successfully.

Process improvement resourcing

This key process refers tproviding required organisamal resources and time for
facilitating process improvement and sedpgent organisatiohachange. Detailed
requirements and solutions for ‘process improgat resourcing’ will vary depending on
each organisation or team’s circumstances and internal climate; however, process
improvement initiatives will benefit from semi management sponsorship, which will ensure
that resources are directexicritical areas and an appropriate level.
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3.3SPICE process enablers

SPICE identifies five process enablers thatpaexequisite for a process to be complete and
coherent. This is a forward-looking approaghich indicates process capability before a
process takes place. They suggest that, inrdotea process to yidl successful results, it

must posses such features as detailed in the SPICE process enablers. Thus, all key processes
in each Level are tested agaititstsse common process enablers.

Commitment

Typically, this means establishing policies the¢ shared by the whole organisation. Some
processes need sponsors or éggadn the organisation. Commient ensures that leadership
positions are created and filled, and that thevient organisational policy statements exist.
Ability

It normally means having adequate resour@elysical and/or vidal) and time, an
appropriate organisational structure, and formalfmtd training in place. It is also necessary
to have appropriate mechanisms to emidlaboration and involvement of employees.

Activity

They typically involve establishing plansdhprocedures, performing the work, tracking it,
and taking corrective action as necessary.

Evaluation

During the early stages of maturity, this will mean efforts by the team to improve existing
processes. The focus here is on tleggut team’s internal improvements.

Verification
Adopting such verification checks as a prooesabler emphasises the need for independent
quality assurance. The focus is on externalfiecation of processesThis enabler can be

usefully utilised as a learning point that ifgeorganisations identifgossible root causes of
their success/failure and devise feasible solutions.
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Fig. 3. A schematic diagram illustrating how Level 3 Key Processes are linked to each other
and how they are positioned within SPICE Level 3

Figure 3 shows a schematic diagram to illustrate how these Level 3 key processes are linked
to each other and to process enablers withan SPICE Level 3 assessment scheme. The
SPICE model argues that, at Le& key processes should beegrated and interact with
each other. For example, establishingd adeveloping organisation-wide good practice
processes (‘Process Definition’) will aid theganisation to prioritise issues pertinent to
employee learning and development (‘Proc&ssining’). The estalidhed and developed
organisational good practice processesll wielp the organisation have common
understanding of the processesl dheir contexts so that thewn tailor those good practice
processes to meet the specific needs imdividual construction project (‘Process
Customisation’). The tailoring process will ladso accelerated along with the increased
competency and skill levels of employeesotigh process training. The activities within
these three key processes will be sustained and enabled when there are appropriate
organisational resources and supports toefogtrocess improvemerdnd organisational
change (‘Process Improvement Resourcing’).

In order to satisfy the poess maturity level advocatdsy SPICE Level 3, the key
processes need to be backedbypthe process enablers tha¢ &ey features of disciplined
processes: commitment, ability, activity, evdiom, and verification. Once the SPICE Level
3 key processes are tested against thesepfioeess enablers, the SPICE Level 3 process
maturity matrix can be prodad to help organisationsdentify gaps and initiate
organisational change. The process maturityrim@ahows graphically the strengths of the
organisation in terms of process capability aridch areas need to be further improved. A
sample process maturity matrix is shown in Figure 4.
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Process Improvement Resourcing

Process Definition
Process Training
Process Customisation

Commitment

Ability

Activity
Evaluation

Verification

[ satisfied

-Areas for further improvement

Fig. 4. A sample SPICE Level 3 process maturity matrix

4. CASE STUDIES

In order to ensure SPICE Level 3 key procesa® relevant and applicable to construction
organisations, the research team undertook facks in real world settings. The research
was conducted in close collalation with two constructiorindustry partners. A similar
approach was taken in both case studies. Ih ease, the organisation was assessed against
Level 3 of the SPICE framework. Described below are the main stages of the case studies.

1. SPICE Level 3 team briefedrder management and obtained their commitment to the
SPICE Level 3 assessment.

2. Senior managers who are directly or indilg involved in organisation-wide process
improvement were invited to discuss key ss@and concerns within their organisation.
At this stage, discussions are open-endestder to understand how they perceive their
capability to share good practices at an oiggtional level and what mechanisms are
used to facilitate the process.

3. A document review followed, to furthemnderstand current practices within the
organisation’s context.

4. Potential interviewees were identified atigeir participation in the assessment was
confirmed. At this stage, the assessnfentised on senior and middle management, as
well as those staff members either respdasibr or directly affected by the SPICE
Level 3 key processes being assessed. Thicipants attended a short briefing at
which they were explained about what the assessment was for and how the findings
would be used. Semi-structured interviewsevesed to examine current practices from
middle managers’ perspective and workshepse adopted to investigate a viewpoint
of supervisory staff.
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5. Data collected were analysed, highlight the strengths and areas for further
improvement. The findings were summarised into a project process capability matrix.

6. A detailed feedback report was presente#lep participants oéach organisation, and
their agreement was sought on findings.

4.1 Case study A

The case study organisation is a major UK irtftature provider working predominantly for
the Highways Agency and Local AuthoritieBhe commitment to process improvement is
culminated in three areas: continuousprovement through traing; capitalising on
innovative technology; and partnering arrangemanith its clients, business colleagues,
subcontractors and suppliers.

Strengths

The organisation has a relativedfrort history of using pross approach towards managing
and improving site processes. The compaspired to have a high degree of strategic
knowledge sharing and transfer good practiaesoss their dispersed sites. Some of the
practices identified during ¢éhcase study seemed to hagtablished a good foundation for
nurturing process improvement. The organsathas established a ‘Process Improvement
Team’ and process owners were @ssd to their respective process.

Overall process maps werevedoped with collab@ation with process owners. Standard
procedures, manuals, forms, etc. were codified and stored in the computer systems. There
was a high level of team-centred culture éoisty knowledge sharing among members within
the same team. The organisation promoted caqiive approach to integrate key project
participants in order to deliver better valudahe Client and achieve better bottom line results.
Suggestion schemes and best practice whissgion workshops were in operation to
encourage employees to take initiatives psocess improvement. Attempts were made at
mapping processes with downstream suppliendsp were evaluated periodically against
various key performance indicators arcouraging continuous improvement.

Areasfor further improvement

The major challenge appears to be a lack gibility within process improvement activities.
Although the organisation has establishedtays and assigned a dedicated process
improvement team (PIT) to codifgnd store knowledge in therfo of standards, documents,
procedures, and rules, their existing systenere neither sophisticated enough nor user-
friendly. It appears that it has placexbtmuch emphasis on capturing good practices and
documenting them in the form of standards pratedures. It has not yet developed a shared
understanding, among differentvéds of hierarchy, of howhe organisation will improve
processes and what would be potential benefits.

Even though a set of well-defined processess being developed, there was little
evidence that it was used as a learning tochliation of processes was sporadic and has not
led to further improvements. Consequently, process owners or possible contributors to
process improvement did not offer much moodlaboration with the PIT than they could
probably afford. Concerns were also raised thiadly enforcing processes recorded in the
procedure document actually demoralised tivalse actually were implementing the process.
There was an indication that relatively ledtem@tion had been paid to training people in
comparison to building IT systems to store standard forms and procedures, etc.

445



4.2 Case study B

The second case study was corddcwith one of UK’s largésglobal airport operators,
which manages all commercial facilities ad @irports including l®ps, catering outlets,
foreign currency exchange, car hire and car parks.

Strengths

The organisation has recognised timbrder to achieve ‘valur money’, it is essential to
adopt process approaches centred on produdtseanlutionary means to improve processes.
The company has established its own dedictgach for process improvement that provides
generic solutions for productsanooordinates with local teams to tailor those solutions. Then,
local teams are responsible for developing the generic solutions to fit the specific local
circumstances and providing feedback ttee process improvement team for further
improvement on the solutions.

The integrated project team strived to intggrsupply chain and lise their expertise in
an early project stage. This was enabledufgh a special contrattpe embracing the spirit
of partnering. There were a significantmber of learning mechanisms and supporting
technology infrastructure (e.g. virtual learnimpcument management systems, mechanisms
to facilitate and record lessons learnt dgrthe project, open discussions on improvement)
already in place. Process guidelines were -astblished and key stages, processes, and
milestones of project were clearly definedhilst documented processes were executed with
appropriate flexibility to accommodate localatimstances and contingencies. There were
also strong organisational drives frstainability and value management.

The senior and middle managerial persorstered that the importance and value of
process management activities eTproject team used generighilevel and sttagic, rather
than operational level and detailed processps. The process maps were not followed
blindly, but were flexible and descriptivetihar than normative. An emphasis was placed on
objectives, inputs and outputs of each processch is in turn linked up with previous,
concurrent, or subsequent opesses or sub-processeBhe process maps included
responsibility matrix for each process — who @&&ponsible, accountable, to consult, or to be
informed — which illustrated that the organisatgoprocess maps were used as a platform for
dialogues rather than a basis for auditing.

Areas for further improvement

However, this case also revealed that ribpiject team members in the integrated team
shared the same vision for the project. Eleough the organisation i®latively adept at
facilitating learning at a management levitle absence of clear mechanisms to capture
knowledge and experience at operasivievel meant that the lowechelon of the integrated
project team became reactive to any change or developmeirt thighorganisation. Despite
the perceived value of post memt project reviews, in actualijtyeviews were taking place in
an ad hoc manner. Comments were also ntlageactions resulting from learning activities
were not always visible to middle/lower managkepersonnel and operatives. Some felt that
they were isolated from the improvementtiatives, whereas others felt that they were
suffering from ‘initiative fatigue’. Strategiesyd expectation of training to support learning
and improvement initiatives were not also cl€amnsequently, some corporate systems, e.g.
electronic document management system aaiditig programmes, were being under-utilised.
The most challenging task to the integrated project team appears to be generating

consensus among the project team members @rviion and objectives of the project.
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Although, by and large, the organisation was successful and supportive at experimenting new
ideas, the results were not quickly institutiised across projectslherefore, efforts on
process improvement were isolated and praottis felt that the organisation was operating
numerous dispersed knowledge silos. There appedre a lack of diective ‘sense making’
processes to share contextsl goals of process improvement.

5. CONCLUSION

Construction organisations are increasinglaliemged to improve performance. SPICE is
developed in response to this call to @wohstruction organisations to improve process
capability in a structured manner. SPICEais on-going research and development project.
So far, SPICE has investigated up to Level 3hef five-level model. SPICE 3, the latest
iteration of SPICE research has specifically exath key processes and relevant issues to
establishing a management infrastructure for gseémprovement at an organisational level.

Process improvement at an organisationall lsva multi-faceted problem, and involves a
range of stakeholders. Taking into accounhynarganisational process management aspects,
we identified four key process at Level 3 that have impamt bearings on efforts to
establish and develop an organisational mamage infrastructure for process improvement.
The four key processes are: process definifisocess training, process customisation, and
process improvement resourcing. In addition,order to achieve SPICE level 3 maturity
level, we argued that these four key pasms need to satisfyvé process enablers:
commitment, ability, activity, evaluation, and verification.

Throughout our case studies, we recognisedtti@SPICE process capility assessment
involves proactive participatioof managers and employees alike, capturing improvement
opportunities from all levels of the busgse Implementing the SPICE model can help
construction organisations identify strergjtand weaknesses, arptioritise areas for
improvement. In conclusion, we would likegmphasise that the SPICE model should not be
followed blindly in a prescriptive manner, but rather the benefits of using the model will be
establishing a frame of reference for facilitgtidiscussion across all levels of employees. As
each organisation has different strategic oataih, market position, technology invested,
organisational culture, competencies and skills, the use of the SPICE model, in general, and
SPICE Level 3, in particular, requires incorgting such organisational specific aspects.
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