CHANGE MANAGEMENT IN CONSTRUCTION:
THE CURRENT CONTEXT

Bilge Erdogan®, Chimay Anumba?, Dino Bouchlaghem® and Y asemin Nielsen*

12 3pepartment of Civil and Building Engineering, Loughborough University, Loughborough, LE11
3TU, UK
“Department of Civil Engineering, Middle East Technical University, Ankara, 06531, Turkey

Construction companies are sometimes required to implement changes at business
level related to management, technology, people and cultural issues aswell as
handling many changes at project level. Changes in projects, most of which are
related to design, are inevitable even if there had been detailed studies during the
design development, and prior to the construction stage. The changes need to be
managed to reduce the negative impacts and to safeguard quality and profitability.
The impacts and consequences of changes vary according to the type and nature of
changes, but most importantly according to how they are managed. In an environment
characterised by ever-increasing global competition and customer expectations,
change management has become a key factor in the quest by organisations to stay
ahead of the competition. Change management becomes more important, and at the
same time more difficult, when the construction companies have a geographically
dispersed organisational structure, are multi-disciplinary in nature, and manage one-
off projects with interactions changing for each project. This paper presents the results
of aliterature review carried out on change management in construction. Change
management is explored at two levels: organisational level and project level. The
classification and nature of changes at each level and the change management tools
and techniques available are investigated and analysed. The problematic areasin
construction change management which require further research are highlighted.
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INTRODUCTION

Change is defined as “the act or an instance of making or becoming different, an
alteration or modification” (Concise Oxford Dictionary). There are many different
reasons and sources for change which will never fade or vanish. Since changes will
never disappear, the best option isto manage them to prevent negative consequences.
The impacts and consequences of changes on an organisation and people vary
according to the type and nature of changes, but most importantly according to how
they are managed. The changes are to be managed to maximise the benefits, minimise
the penalties, and ensure that both benefits and penalties are distributed equitably
(Lazarus& Clifton, 2001).

Change management (CM) becomes more important, and at the same time more
difficult for the construction companies which have a geographically dispersed
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organisational structure, are multi-disciplinary in nature, and manage one-off projects
with interactions changing for each project. On the other hand, changes are not always
unwelcome. In an environment characterised by ever-increasing global competition
and customer expectations, CM has become a key factor in the quest by organisations
to stay ahead of the competition (Cao et. al, 2004).

CM occursin construction at two levels. organisational and project level. Throughout
aproject, construction organisations are faced with many changes, most of which are

design changes (DC). Project changes(PCs) are inevitable even if there had been
detailed studies during the design development, and prior to the construction stage.
Besides handling changes at project level, construction companies are sometimes
required to implement changes at organisational level related to management,
technology, people and cultural issues. The main aim at the organisational level is
managing how to introduce a change to the organisation effectively and efficiently
whereas, at the project level, the focusis on trying to cope with the changes that occur
in the project due to internal or external reasons.

This paper presents the results of aliterature review carried out on CM in construction
both in organisational and project level and aims at determining the research gaps
which have not been covered in the literature so far.

CLASSIFICATION OF CHANGES

There are several different classifications for organisational and project changesin the
literature and these are summarised in Table 1.

Table 1. Classification of Changes

According to

PROJECT CHANGES (PCs)

Type of impact

Beneficial Changes

Detrimental Changes

(ClIl 1994) reduce cost, schedule or degree of reduce owner value, have negative
difficulty impact on the project.

Need for change Required Changes Elective Changes

(Cll 1994) Implemented to meet the objectives | Enhance the project, but are not

or regulatory/ legal/ safety/
engineering requirements/standards

required to meet the original
objectives

Initiation Nature/
Responsiveness of change
(Burnes 1996)

Emergent/ Reactive Changes

Anticipated/ Proactive Changes

Unplanned, unexpected. The
response is after the occurrence.

Expected before it occurs, therefore
necessary actions are taken.

According to

ORGANISATIONA

L CHANGES (OCs)

The differencein the
organisation due to change
(Tichy 1982)

Strategic Changes

Non-strategic Changes

Nonroutine, nonincremental and
discontinuous, alter the overall
orientation of the organisation

Do not affect the overall orientation
of the company, do not resultin a
drastic difference

Speed of the transformation
in the organisation
(Cao et a 2000; Cummings

Incremental/ Gradual/ Fine Tuning

Radical/ Quantum Changes

Routinely necessary for any
organisation to adapt to its

Necessitates a thoroughgoing re-
examination of all facets of an

and Worley 1997) environment organisation
Initiation Nature Emergent Changes Planned Changes
(Burnes 1996) driven from bottom up and isan result of an action research& an

open-ended and continuous process
of adaptation to changing conditions

analysis of the socia and
organisational problemsin question

Initiation Nature
(Burnes 1996)

Emergent Changes

Anticipated Changes

Same as above

not planned by the organisation but

its happening is expected

1086




Change management

NATURE AND SOURCES OF CHANGE

There are many different categorizations of reasons for change in literature but they
can all be considered under two headings. External reasons and Internal reasons.
External reasons are the factors that occur outside the organisation or project and they
can not be controlled by the organisation. Internal reasons result from the changesin
the organisation and project. The reasons in the literature are summarised in Table 2.
Although the specific change reasons for each level differ at some point, the big
picture isthe same. Project level CM is about coping with the changes in the project
and taking the necessary actions to minimize loss and if possible increase the profit.
Organisational level CM issimilar but the action to take is more likely to change the

organisational characteristics to adapt the changing conditions.

Table 2. Reasons for changes at project and organisational level

EXTERNAL REASONS

INTERNAL REASONS

Reasons for Project
Changes
(Kast& Rosenweig 1974)
(Kitchen& Daly 2002)
(Lazarus& Clifton 2001)

Changes (Cs) regarding economic
and financial issues

Csin environmental issues

Csin ecological issues
Technology Cs

Csin the standards and regulations
Political changes

Force majeure

Csin the organisational culture
Csin the system of project planning
Csin the project plan execution
Csin the overall change control
system

Csin the documentation system
Ineffective decision making
Design improvements
Unexpected weather conditions
Design error

Designer change of mind
Changed design parameters
Contract disputes

Csinthe project

Reasons for
Organisational
Changes
(Voropajev 1998)
(Loveet. al 2002)
(Smither et.al 1996)

Csin environment

New technologies

Csin the market place
Changing customer expectations,
Csin competitor activities
Csin quality and standards
Csinlegidation

Csin prevailing political values
Csin the economy
Demographic changes
Ecologica changes

Csin cultural factors

Csingoasand values

Csin the technical system

Csin organisational structure
Csin the management philosophy
Csin the psychological system
Csin managerial system

Csin organisational culture

Csin the systems of internal power
and control

PROJECT CHANGE MANAGEMENT (PCM)

PCs are considered to be any additions, deletions, or other revisions to project goals
and scope, whether they increase or decrease the project cost or schedule (Ibbset a.,
2001). Lazarus and Clifton (2001) widen this definition and define the changein a
construction project as anything that affects: 1) The scope, requirements or brief for
the project; 2) The capital cost, whole-life cost or value of the project; 3)Thetime
required to design or construct the project; 4) The project team relationships and
appointments; 5) Project-associated risk allocation or scope; 6) The form of

procurement.

The changesin projects are primarily due to rework, variations (change orders), or
unexpected events such as industrial action and inclement weather (Love et. al, 2002).
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The problemsin rework are investigated in literature mainly under the heading of
guality in construction, or cost of construction. The main causes of rework are DCs,
construction changes and design errors (Love and Li 2000).

DCs, aso referred as engineering changes(ECs) in the literature, are defined as
changes and/or modifications in forms, fits, functions, materials, dimensions of
products and constituent components (Huang et. al, 2001). The ECs are one of the
biggest problems both in the construction and manufacturing industries. Three kinds
of ECs are specified in the manufacturing industry depending on when they occur in
the design process: 1) ECsduring initial design, 2) ECs after theinitial design period,
3) ECs during the major reconstruction of a product (Rouibah and Caskey 2003). The
first two kinds are al'so observed in the construction industry as change in design
development and change after design development, namely pre-fixity change and
post-fixity change respectively (Lazarus and Clifton 2001). The impact of the changes
occurring early in the design processis not very large. The second type, ECs after the
initial design period, cause greater disruption since the production has aready started.
The third type of ECsin the manufacturing industry refers to the development of
versions and variants of the product is not observed in the construction industry, since
construction projects are one-off projects.

The most common reasons and sources referred in the literature for the change orders
in construction can be summarised as. 1) Changed requirements of the employer; 2)
Design errors such as mistaken quantity estimates, planning mistakes, inadequate
arrangement of contract interfaces, inconsistency between drawings and site
conditions, citation of inadequate specifications and etc.; 3) Unforeseen conditions
regarding the site conditions or administrative aspects such as change of work
rules/regulations, change of decision making authority, special needs for project
commissioning and ownership transfer, neighbourhood pleading (Hsieh et. al, 2004;
Cox et. al, 1999; Loveet. a, 2002).

How to handle changesin construction projects?

Lazarus and Clifton (2001) divide the effects of the changes within the project team
into two as direct effects and indirect effects. Direct effects are easily visible
compared to indirect effects. Direct effects of change within the project team may be
the need to review their work, change their project information and outputs, update
their communications to the others, expend additional time and cost implementing the
change, reorganise and schedule their work methods, production schedules and
deliveries, introduce acceleration measures to maintain the project programme.
Potential indirect effects include: increased coordination failures and errors, increased
waste in the process from abortive work and out-of-sequence working, reduction in
productivity, quality of the product and profit, uncertainty and consequently lower
morale.

Most of the studiesin the literature provide guidelines for how to manage changes.
The principles of effective CM model set by CIl (1994) are asfollows: 1) Promote a
balanced change culture, 2) Recognize change, 3) Evaluate change, 4) Implement
change, 5)Continuously improvement from lessons learned. This model and the
algorithms based on these principles are also published by Ibbs et. al (2001).
Reviewing these principles and algorithms, Lazarus& Clifton (2001) proposed
separate CM procedures for changes during design development, urgent post fixity
changes and non urgent post fixity changes.
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The EPSRC-funded research project * Managing Change and Dependency in
Construction’ developed atoolkit enabling users to produce arich description of the
change event. The toolkit blends change prediction and CM with knowledge
management concept and work flow approach. (EPSRC, 2005)

Loveet. a (2002) investigates the CM through a system dynamics perspective and
suggests that the dynamics of a project system should be evaluated and monitored by
the project managers in accordance with the following functions: 1) Planning for
being proactive; 2) Organizing; 3) Commanding; 4) Controlling.

Since most of the PCs are DCs, the design process requires more attention. Therefore
another approach in literature aims at leading the companies to implement concurrent
engineering to improve communication and handle changes quickly. Concurrent
engineering and Design & Build approaches are believed to be more successful in
minimising the number of design changes or coping with them during the construction
stage provided that they have awell built communication system and focus on the
customer needs (Moore and Dainty 1999; Faniran et. al 2001; Lau et. a 2003).

ORGANIZATIONAL CHANGE MANAGEMENT (OCM)

OCs are changes to organisational processes, changes in organisational functions, their
organisation, co-ordination and control, changes in values, beliefs and human
behaviour in terms of relationshipsto social rules and practices and changes in power
distribution and the way organisational issues are influenced (Cao et a 2000). All of
these are interconnected and affect each other.

The main reason for OCs and why they are organisation-specific can be explained by
the Contingency Theory. According to contingency theory there is no “one best way”
of structuring an organization. It al depends on the circumstances, referred to as
contingencies (such as environment, organisational size, technology and

organisational strategy), and each organisation will have different contingencies.
According to the theory, organisations obtain high performances when the
organisational characteristics fit these contingencies. Organisations try to avoid misfits
which mean loss of performance; therefore, they adapt themselves according to the
changing contingencies to maintain effectiveness. In other words, the will of fitting
the organisational characteristics to the contingencies result in organisational change.

OCM has strong links with human resource management, risk management,
organisational learning, strategic management, information technology management
and quality management and overlaps with organisational development and
organisational dynamics. Some OCs are known by their specific names according to
the level they serve. Business process reengineering (BPR) and Total Quality
Management (TQM) are examples of this. Another common terminology used in the
literature to denote strategic radical changesisinnovation. Emergent model of change
has been given anumber of different labels such as continuous improvement or
organisational learning (Burnes, 1996).

The research in OCM has focused on three main areas. 1) barriers, success factors and
change levers; 2) tools used; 3) perspectives.

Barriers, success factors and change leversfor OC

When a change is to be introduced in an organisation, one of the barriersisthe
inevitable resistance from the employees. Sources of resistance to change have been
analysed by authorsin literature. The reasons are summarised as: fear of the unknown,
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lack of information/knowledge/skill, threats to status, fear of failure, lack of perceived
benefits, uncertainty regarding the change outcomes, lack of knowledge/skill, and
internal politics (Ford et. al, 2002; Hoag et. al, 2002; Proctor and Doukakis, 2003).

Changeis not just about how people act, but it is also about how they think and this
perspective forms a basis for the link between CM in organisations and internal
communication with the people responsible for making those changes happen
(Kitchen and Daly, 2002). The reasons behind the resistance should be clearly known
in order to take the correct action against it. Facilitation and support, manipulation or
coercion are some methods to cope with the employee resistance but not very
successful. Communication and employee empowerment, due to their contributions to
overcome human resistance, are considered as key issues in effective and successful
CM by many sourcesin literature. Education and communication can be used to
overcome theresistance if it results from the lack of information, knowledge or skills.
Effective communication effect a common understanding of the intended change and
common perspectives over the specific issues (Rye, 1996) and the ones affected from
the change will understand why change is necessary and they will think that they have
control over their destiny (Proctor and Doukakis, 2003; Holt et. al, 2000).

The organisational barriers to change other than the employee resistance are listed as:
1) A reward system that reinforces old ways of doing things, 2) Threats to existing
balance of power, 3) Intergroup conflicts that inhibit cooperation, 4) Incompatibility
of change process and organisational culture, 5) Heavy investment in previous
decisions and courses of action(Smither et al 1996).

In order to strategically manage change, the following change levers, other than
communication and empowerment, must be equally available for use (Tichy, 1982): 1)
External Interface, 2) Mission, 3) Strategy, 4) Managing organisational
mission/strategy processes, 5) Task, 6) Prescribed Networks, 7) Organisational
process (Communication, problem solving and decision making), 8) People, 9)
Emergent Networks. Through a cross-case analysis, Francis et. al (2003) suggest that
five organisational and managerial competencies are needed for an organisation to
undertake radical transformation with a probability of success. 1) Recognise the
challenge; 2) Determine transformational strategy; 3) Require extensive innovation; 4)
Manage systemic change; 5) Upgrade leadership processes.

OCM Tools
Organisational change isintroduced to construction mostly through business process
reengineering, total quality management or maturity models.

Introducing change through Business Process Reengineering (BPR)

Construction organisations are focused the on outcome and success of their individual
projects, with relatively little consideration of the way to achieve the same success
repeatedly and consistently. To increase the quality of the end product and
productivity, they should focus on the processes followed and the elements and the
sub-elements constituting the processes. The change for improvement can be inserted
into the system in two ways; as lifecycle reengineering or as BPR. Lifecycle
reengineering is a systematic incremental improvement program whereas BPR aims
changing the manner in which businessis done. The aim of BPR implementation is
quick and substantial gainsin organisational performance by starting from scratch in
designing the core business process (Attaran, 2000).
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It has been found that there isalack of common and standardised terms and
definitions for BPR and other types of improvementsrelated to it (Al-Mashari et. al,
2001). It has been found weak in human and organisational issues and cost ineffective
(Cao et. al, 2001; Vakola and Rezgui, 2000).

Several barriers to successful reengineering implementation are determined: poor top
management support and involvement, lack of flexibility, lack of effective
organisational communication, lack of proper training, failure to cope with people
resistance, failure to assign organisation’s best, misunderstanding and misapplication
of the concept, and failure to test the process (Attaran, 2000). Although there have
been some improvements in human and people issues, BPR fails to provide the OCM
expectations since the results do not go beyond the process level.

Introducing change through maturity models

The maturity concept originated in the quality principles of Philip Crosby describing
five evolutionary stages in adopting quality practices. Later on, this framework was
modified for the software processes and was developed to include Capability Maturity
Model (CMM) for software, which is the most popular maturity model in the literature
(Humphrey, 1988). CMM describes five levels of increasing maturity for software
process improvement. The maturity of the organisation increases with each level and
each maturity level provides alayer in the foundation for continuous process
improvement as shown in Figure 1. Each level comprises a set of goals that, when
satisfied, stabilise an important component in the process, resulting in an increasein
the process capability of the organisation (Paulk, 1993).

S

-

-

-

Figure 1: Maturity levelsin CMM

The implementation of the maturity concept in construction is investigated in some
projects. A hypothetical mechanism to explain how these capabilities may matureis
offered for the process and I T capabilities of construction companies (Hinks et. al,
1997). The research project SPICE concerns the implementation of the maturity
concept in construction and sets up a framework based on the principles of CMM
model for software and focuses on upgrading the construction companies from level 1
to level 2. (Sarshar et.al, 2000; Finnemore et. al, 2000). All case studiesin which
SPICE were implemented had results supporting the concept. However, the maturity
concept fails to provide the OCM expectations since it is at the process level and it is
considered slow and ineffective.

Introducing change through TQM

Total quality (TQ) is defined as meeting customer requirements, where the customers
may be both internal and external customers of the organisation. It comprises change
invoked through four key components (Rye, 1996): 1) Systems, 2) Processes 3)
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People, 4) Management. When organisations implement TQM, they are engaged in,
inter alia, continuously improving operations, meeting customer requirements,
reducing rework, thinking long range, increasing employee involvement, redesigning
processes, conducting competitive benchmarking, measuring results constantly, and
fostering closer relationships with suppliers (Singh and Smith, 2004).

Irani et. al (2004) discuss the concept of corporate culture, and place this social
construct within the arena of TQM and conclude that the core concept of TQM,
customer focus, linked with a continuous improvement plan that is supported by
innovation can build a strong culture, which can positively improve an organisation’s
competitiveness and performance.

The main aim is to improve the organisation without making major changes;
therefore, it has a high deficiency in achieving radical results. Most of the time TQM
failsin reaching solutions beyond organising documentation and information transfer.
TQM isnot considered a very efficient OCM tool.

Per spectivesin OCM

Tichy (1982) proposes that there are three perspectivesin OCM: technical view,
political view and cultural view. The technical view refers to changes due to new
technologies, techniques and I T tools while the political view considers the allocation
of power and resource problems an organisation faces. The cultural perspective refers
to the shared beliefs, values and human behaviour in the organisation.

A study by Maguire (2000) investigates what to do when inserting a new information
system/ technology in an organisation and proposes that there is a need for
development methodol ogies to take a more business-led perspective. Gardner and Ash
(2003) suggest that for an information and communication technology (1CT)-enabled
environment, change is generated at the interface between people, technology, and
change agents and it should be managed and shaped through mutual adjustment of the
change implementation approaches employed by IT practitioners, line managers, and
other stakeholders. Bartoli and Hermel (2004) investigate the problems of quality of
design and implementation of innovation appear with I T, which result in non-quality
in the overall operation of the company. In order to reduce these risks, the introduction
and development of IT must be conceived and controlled as atrue process of change
with its global effects, considering the strategic, structural, cultural and behavioural
barriers as well.

Cheng et. al (2001) discuss a CM approach for inserting an e-business model to
support supply chain activities in construction. The factors supporting the e-business
are addressed as resource planning, teamwork, process improvement tools and
techniques, information management, training and development, and performance
measurement. Moreover, the research discussed human resource, organisational and
cultural issues and how to adapt the organisation to end up with a successful change.

FUTURE RESEARCH

There are many studiesin literature focusing on project change management in
construction, especially in recent years, aiming at increasing the benefits and
minimising the costs. On the other hand, although there has been alot of research on
OCM, very little of thisisfocused on the construction industry and it does not go
beyond implementations of TQM, BPR and maturity concepts with a slight mention of
organisational issues. There has not been much research on the political and cultura
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CM perspectives in construction. Some of the research has focused on the technical
perspective of OCM in construction but not in depth.

The construction industry is constantly searching for new, efficient and effective I T-
based collaboration methods. Although emerging information and communication
technol ogies offer the construction industry many opportunities enabling computer
supported collaborative environments, the companies adopting these technologies
often fail in achieving the full benefits. This failure generally results from neglecting
or underestimating the effects of the human, cultural and organisational factors on the
success of the implementation or failing to build in the integration of these soft issues
with the technologies.

These gapsin the literature are now studied by a new research project ‘ Planning and
Implementation of Effective Collaboration in Construction (PIECC)’ undertaken
within the Civil and Building Engineering Department at L oughborough University in
the UK. The project focuses on supporting high level strategic decision making to
highlight areas where collaborative working may be improved incorporating the
organisational, project and user needs. The organisational priorities for collaborative
working are considered together with the project needs, user requirements and existing
collaboration technol ogies to develop a decision making framework that can facilitate
the strategic planning and implementation of effective collaborative working policies
and practices. When carefully planned, and if based on informed decisions, it is
believed that these policies and practices will help organisations improve their
collaborative working, achieve full benefits from it, and maximise the use of tools and
techniques available.

The project has two main research areas: one of them is the collaborative technologies
while the other one isthe CM required for the successful implementation of these
technologies. One of the main arguments of the project is that effective successful
collaborative environments realising the proper integration can only be achieved
through thorough CM at the organisational level.

The CM part of the research aims at establishing how to introduce collaborative
environments to construction and how to manage the change required to obtain full
benefits. The CM process will focus on both project level and organisational level.
The research objectives will be: 1) Conduct an industry survey to map the current CM
approaches in construction companies; 2) Determine how specific collaboration
systems are implemented in the sector through case studies; 3) Develop an improved
CM framework based on the results of case studies and theoretical foundations; 4)
Test and evaluate the framework proposed.

CONCLUSION

This paper has reviewed the findings of aliterature review on change and CM
concepts in construction. It has found that CM occurs at the project level and at the
organisational level. The classifications of the changes and the nature of changes are
reviewed and the enablers, barriersto CM are discussed. The CM tools for each level
are reviewed and a recent research project on collaborative working, PIECC, is
introduced. The future research steps on the CM part of the project are explained.
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