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Abstract

The fragmentation of design and construction process has made project changes and change orders almost
inevitable situation in construction projects. Common consequences of changes include time and cost overruns,
quality defects, conflict and safety issues. Hence, the need to assess the management capability maturity of
contracting organizations in managing project changes has largely come into focus. The idea behind this is to
improve organization’s performance in terms of cost overrun reduction in construction projects. Therefore, this
paper presents a change management capability maturity framework for assessing and improving contracting
organization’s capability in dealing with contract changes. Based on review of literature, a survey approach that
adopts questionnaire survey mechanism for data collection and a fuzzy synthetic evaluation technique was used.
Hence, a change management capability maturity assessment framework is developed by adopting capability
maturity model (CMM) principles. The framework defines three basic components of; determining the overall
change management capability maturity level (CMCML); establishment of relationship between CMCML and
cost overrun, and general review of organization’s performance for continuous improvement. The overall
CMCML is found to be ‘matured” and inversely related to cost; an indication that cost overrun is having
significant impact on CMCML (increase in CMCML with associated cost overrun reduction). It is concluded
that the framework is suitable for contracting organizations to assess their performance in terms of their
capability in dealing with the problem of project changes together with its attendance consequence of cost
overrun.

Keywords: Capability assessment framework, change management, capability, Fuzzy synthetic, project cost,
Project change

1.0 INTRODUCTION

The construction industry is complex and uncertain in nature Alsuliman et al (2012). The
complexity has made it possible for design and construction process to be fragmented thus
making project changes almost inevitable situation in construction projects and this has
constituted a major source of risk such as cost and time overruns, quality defects, conflict and
safety issues in construction. When construction project cost overrun occurred due to project
changes, management capability of contracting organizations always comes into question.
Some of the questions that may be asked include; are contracting organization’s having
necessary change management capability maturity to deal with the issue of project changes?
What level of maturity must a contracting organization attained to be able to effectively
handle the problem of project changes in construction? These and some other questions
always come into focus and begging for answers. Project changes and its implementation, if
inconsistently managed results in many disruptive effects Motawa et al (2007). Therefore,
effective change management system is considered a critical criterion for an efficient project
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change management. Based on this scenario, previous studies have over the years proposed
theoretical models and IT support systems to facilitate change management in construction.
Certainly, this development has enhanced change management processes but they are not
intended to assess the change management capability maturity level (CMCML) of contracting
organization and improve organizational performance in terms of cost overrun reduction in
construction projects. Based on process improvement methodologies that was originally
launched in the software industry, capability assessment and improvement has been
principally based on capability maturity models (CMM). Therefore, this paper adopts the
concept of CMM to presents a systematic framework for the assessment and continuous
improvement of contracting organization’s CMCML and cost performance in building
projects.

2.00 CHANGE MANAGEMENT IN CONSTRUCTION

Changes in construction projects remained unavoidable in both the design and construction
phases; hence inconsistent management of its process can result in many disruptive effects.
Change management can be linked with project planning techniques and change management
processes. It seeks to forecast possible changes; identify changes that have occurred; plan
preventive impacts and coordinate changes across the entire project Motawa et al (2007).
Research on change process in construction has tended to focus on process improvement and
this has resulted in extensive mapping and modelling of the change management process.
Examples of such modelling includes: an advanced project change management system Ibbs
et al (2001), a systematic change process model Motawa et al (2003), and a generic change
process model Hao et al (2008). However, emphasis on unique method for process
improvement within the software industry led to the development of capability maturity
models (CMM) and following the concept of CMM a number of generic frameworks were
developed for the construction industry within the last decade Sun et al (2009). These include
the CMM model of Prosci (2007) and change management capability maturity model of Sun
et al (2009). Several of these models and frameworks actually support change management in
construction but they do not provide for an assessment via framework of the change
management capability maturity and consequently, cannot be regarded as a basis for
systematic assessment for contracting organization. Therefore, the paragraphs hereunder
describe the process of developing the proposed systematic change management capability
maturity assessment framework for contracting organizations.

4.00 DEVELOPMENT PRINCIPLES OF THE FRAMEWORK

A framework is a prescribe set of things to do Yusof and Aspinwall (2000). Systematic
framework of decision making process is made up of some key characteristics such as
presence of prescriptive and descriptive process, addressing the entire decision making
process and containing proper details Arain and pheng (2006). The process of development of
the framework follows the concepts of the latest version of the CMM identified as capability
maturity model integration (CMMI) Paulk et al (1993). Therefore, following this concept, the
proposed framework in this study articulates five capability areas, five maturity levels, cost



overrun data and a performance review process. The description of these will be covered in
more details later in this paper.

5.00 RESEARCH METHODOLOGY

To achieve the set objective of this study, an extensive review of literature was conducted and
this was complemented with a survey approach that uses questionnaire survey to rate the
identified capability areas Xu et al (2010). The questionnaire was initially piloted to ensure
that the research instrument establishes the most productive form of data analysis. However,
a total of 85 refined questionnaires were eventually administered to directors, project
managers, contract managers, and project quantity surveyors within every contracting
organization that adopts some sort of change management processes selected for the study in
south west geo-political zone of Nigeria. Section A of the questionnaire profiled the
respondents and their organizations while section B asked respondents to rate the states of
change management capability maturity level of their organizations based on the identified
evaluation factors, using Likert scale of 1 — 5 representing very low to very high. In addition,
respondents were further asked to provide details of completed building projects that suffered
cost overrun in terms of approximate percentage of cost overrun attributable to change orders.
With a sample size of 85 based on grade — 1 contracting organizations only, a total of 40
validly completed questionnaires was retrieved out of the 85, thus representing 47% response
rate which was above the normal norm of 20 — 30% of most questionnaire survey Fellow and
Liu (2008). Data collected were analysed using normalization method to extract the
significant factors and fuzzy synthetic evaluation method through which fuzzification of the
evaluation factors were conducted.

6.00 RESULT AND DISCUSSIONS

The analyses of the survey shows a greater percentage of the respondents (97%) to have had
requisite academic qualifications ranging between HND (Higher National Diploma) and PhD
and have acquired wide experience in construction with an average of about 20years. This
thus ensures that the data provided by the respondents can be relied upon for the purposes of
analysis. The analyses also shows the current rating of overall change management capability
maturity level (CMCML) of contracting organization as ‘moderate’ and not far from maturity
if measured against the five level maturity scale. However, the result further presents a
regression model that shows a significant inverse relationship between the CMCML and cost
overrun i.e increase in CMCML with associated decrease in cost overrun. This is an
indication of cost overrun having significant impact on CMCML. Tables 1, 2 and figure 2
presents detail description of the framework that has three main components.

Table 1: Maturity levels and their descriptions

Maturity levels Descriptions

ML I: Absent or Adhoc | At this level organization is characterised as having no change management
processes in place, few processes are defined on regular basis and success basically
depends on individual efforts and experience. An organization is in a dormant state
as far as change management is concern.




ML 2: Isolated project

Informal change management process are introduced. Only isolated projects are
exposed to the use of change management at the beginning of the project and
resistance to changes by employees are common at this level. Change management
integration with project management is not fully implemented at this stage, though
some degrees of communication planning do occur early in the life-cycle of
projects.

ML 3: Multiple projects

Systematic protocols and procedures for managing changes is set up by some groups
in the organization at this level, even though the application of change management
is somehow localised to these groups within the organization. Project team is highly
‘adaptive’ to managing changes, process is controlled and documented according to
pre-agreed set procedures and it becomes a common practise to apply change
management.

ML 4: Organizational
standard

Change management processes are integrated with other functions of project
management and throughout the project team. Here, the project team and the
employees are ‘supportive’ to managing changes. Organization has choosing and
agreed toward a common approach and standards for applying and implementing
change management on every new project from inception.

ML 5: Organizational
competency

The main focus here is on learning and improving continuously so as to avoid a
repeat of any failures. All steps of change management are comprehensively
integrated and continuously improved upon at this level. Focus mainly is on
standard practise of integrating change management and project management into
planning and design stages of project.

Table 2: Meaning of capability areas

Key capability areas

Descriptions

KCA 1: Leadership

. This capability measures the level of involvement and commitment of senior
management of the organization in preparing their staff to deal with project changes.
Leaders are required to ensure that the project team has the required skills to perform
the project tasks effectively and provide necessary training. Other factors to be
considered here include leadership accessibility, decision making and leader’s
engagement with project team.

KCA 2: Application

The main objectives of this capability area is to assess the degree of adoption of change
management practices in project implementation as well as the extent to which fund is
made available for sponsoring the application of change management in the
organization.

KCA 3:
Competencies

Collaborative efforts of both the top management staff and other organisational
members in implementing change management are assessed by this capability.
Organizations must establish good training programs for all ‘executors’ of change
management for them to be referenced to have done well in this attribute.

KCA 4:
Standardization

This capability seeks for full integration of change management processes with project
management and inclusion of change management in other improvement approaches.
However, leadership forms a critical criterion for stabilizing standardization as a
capability area.

KCA 5: Socialization

A good level of commitment and buy-in plays a major role here in an organization.
Both the top management staff and employees must show a high level of commitment




and buy-in to achieve successful change implementation. Attaining top management’s
commitment will enhance successful change implementation, Motwani et al (2005) and
adjustment to embrace change will be very low if not completely rejected if
employees’ experience low psychological commitment Robbins et al (2007).

6.01 Assessment process of the framework

The framework consists of three principal component parts. However, each component is
hereunder described:

The first component part of the framework aimed at establishing and assessing the overall
CMCML of contracting organization. Consequently, five key capability areas of leadership;
application; competencies; standardization; and socialization earlier identified used.
However, each of the five identified capability areas has its own maturity level which
presents the characteristics of an organization (see figure 1). The lowest value is considered
the weakest link of the change management capability for which improvement is prioritized.
Similarly, the overall maturity of an organization’s change management capability is also
defined based on the result of survey conducted (see figure 1). Against this background, an
organization with no change management process programme is usually at the lowest level of
the maturity rating — level 1 (see figure 2). As the organization adopts the appropriate goals
and practices of change management processes defined at higher levels through continuous
review of their performance, the organization progresses through the maturity hierarchy until
achieving the highest maturity level 5 rating. At this point, the organization is expected to
have continuous improvement processes.

The second component of the framework shows a significant amount of impact which cost
overrun has on CMCML. The impact is assessed in terms of inverse relationship between the
two i. e increase in CMCML with associated cost overrun reduction (see figure 2) the
framework). However, this trend depends on contracting organization’s level of improvement
in the identified change management capability areas. Therefore, organizations must ensure
effective performance in the identified capability areas in order to enhance their scores in
overall capability which will undoubtedly have an impact of cost overrun reduction.
However, the third component part is about having continuous feedback by reviewing the
organization’s performance so as to identify causes and evaluate possible areas that should be
improved upon. Having organizational members to understand the root causes of an
organization’s current performance level is highly significant for improving the
organization’s future performance. This is the core idea behind the need to continuously
improve from lessons learned.
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Figure 1: Change management capability maturity level results

7.00 VALIDATION OF THE FRAMEWORK

The framework was rated and commented on by a group of experienced eight (8)
construction industry experts in a Delphi survey approach. The experts are from building
construction organizations and academic community and they have more than 20years
experience in the construction industry. The applicability, layout structure, clarity and content
and systematic process of the framework was validated based on comments gathered from the
group. All respondents felt the contents of the framework were easy to understand and
interpret; respondents thought the model covered all relevant aspects of change management
capability maturity. The experts were generally satisfied with the layout, clarity and contents,
applicability and appropriateness of the evaluation criteria of the framework.

8.00 CONCLUSION

The research results reveals that as organization progresses through the maturity hierarchy
level, its capability maturity level also gets higher thus leading to better and consistent
performance in terms of cost. It is therefore concluded that the framework is comprehensive,
users friendly and easy to interpret. However, it is found suitable for contracting
organizations to assess their CMCML and find ways of improvement and also for industry
practitioners to evaluate contracting organizations on the basis of their capability maturity
during pre-qualification exercise.
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Figure 2: The Systematic Framework for Assessment and Improvement of Performance
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