Sustainable and Integrated Engineering International Conference 2019 (SIE 2019)

IOP Conf. Series: Materials Science and Engineering 884 (2020) 012040 doi:10.1088/1757-899X/884/1/012040

Towards A Readiness Assessment Model for Value
Management in Construction Industry

Baffa Y Sabiua'?, Sarajul F Mohamed? and Yusoff W Mahmood?
'Bayero University Kano, Kano, 3011, NIGERIA
2Universiti Teknologi Malaysia, Skudai, Johor, 81410, MALAYSIA

Abstract. Value management (VM) has over the years gained acceptance by
various countries all over the world as a tool towards achieving value for money
for clients. Ongoing research and development into value management adoption
and implementation within the construction industries of developing countries is
on the run. This has made researchers investigate on a better, more effective and
more efficient implementation towards achieving the full benefits it offers. VM
implementation efforts in the developed countries necessitate the assessment of
the readiness of the industries prior to the introduction and adoption of VM.
However, there is little effort made in developing a readiness assessment model
for VM in the construction industry. Therefore, this paper aims to carry out a
comparative review of the available readiness models in the construction industry
and some few more from manufacturing industry in view to laying a base towards
the development of a readiness assessment model for VM implementation in
developing countries. This paper adopts the document analysis method for the
review and comparison of the assessment models. The readiness models have been
examined and assessed along with their strengths and weaknesses revealed. The
paper identifies the readiness assessment criteria that could be adopted for
developing a readiness model for value management in construction industry. It
further identifies the requirements of value management and provides a guideline
towards the development of a VM readiness assessment model.It finally concludes
the necessity of a readiness assessment of the construction industry in developing
countries prior to its introduction. The paper finally identifies development of a
readiness assessment model as an area for further study.
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1. Introduction

In the current global revolution, the construction industry has been one of the most
contributing sectors of the economy for most countries across the world especially the
developing ones (Durdey and Ismail, 2016). Value management as a methodology, has for
some decades proved to be of high positive impact to the construction industry as
witnessed in countries like the US, UK, China, Malaysia, Saudi Arabia and several
others(Jay & Bowen, 2015)(Qiping Shen & Yu, 2012). Its practical benefits include:
Encouragement of use of local materials in construction; Adoption of new construction
techniques/innovation; Cost effectiveness; Effective delivery system/meeting completion
period; Effective conflict management; Improvement of quality of work; Promotion of
adaptability and flexibility; Guarantee the true worth or value for money to clients;
Enhancement of competitive edge for contractors; Enhancement of quality performance of
construction projects; Elimination of unnecessary design; Improvement of functional space
quality of projects; Enhancement of economic investment; Reduction of cost and
improvement of value; Increment of the performance level in construction industries;
Helps in decision-making; Enhancement of teamwork amongst construction professionals;
Enhancement of mutual relationship and confidence (Oke & Ogunsemi, 2011).

Although, the significance of value management benefits are indisputable in the
construction industry, it is flabbergasting that after over fifty years since its first
introduction into the construction industry by Dell’Isolla in early 1960s, some countries are
still reluctant to adopt the technique, some of the ones that have adopted are unable to
explore its full benefits(Sabiu & Agarwal, 2016). The growing evidences on the reluctance
of some countries to adopt the value management technique and others not exploring its
full potentials, had motivated researchers to investigate on the reasons behind such.
Extensive researches on the barriers of value management adoption and implementation
have been conducted. Various constraints have been identified by various researchers with
similarities and differences from different countries’ case studies. These factors have been
examined by researchers and some strategies formulated for the successful implementation
of value management in various countries. They have concluded that, there is much to be
done if the expected benefits of VM can be realised in the construction industry. Among
these strategies, Aghimien et al. (2018)concluded that, to successfully implement and
achieve the full benefits of value management in the construction industry, there is need to
conduct a ‘readiness assessment’ of the industry and its stakeholders prior to its
introduction. This helps to ascertain the extent to which the industry and its stakeholders
are ready to adopt and implement value management practices. The assessment would also
help to identify areas that need improvement and plan well the VM implementation in
order to achieve its full benefits.

This paper compares some existing readiness assessment models, investigates their
appropriateness for VM adoption in the light of current practices, and provides a guide for
the development of a VM readiness assessment model.
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2. Readiness Assessment

Readiness has been defined by various researchers in various ways depending on their
perceptions and angle looked from. Dada (2006) defined readiness as the “the measure of
the degree to which an organisation or industry may be ready, willing or prepared to
obtain benefits that arise from an innovation”. Harvard University Centre for International
Development’s (CID, 2000) defined the term readiness as ‘“the degree to which a
community is prepared to participate in the networked world - a world in which everyone,
everywhere, has the potential to reap the benefits of connectivity to the network”. Fong &
Shen (2000)defined readiness as “as a measure of the maturity level of all industry’s
stakeholders to implement value management techniques effectively”. Generally, the term
‘readiness’ is a measure of the capability of an industry or organisation to adopt value
management prior to its implementation.

3. Comparison of Readiness Assessment Models

A total of eight readiness assessment models have been identified and examined for the
purpose of this study. Five of these models have specifically been developed to be used in
the construction industry, while the other three, are purposely used in the manufacturing
industry. The readiness assessment models selected are: Benchmarking Readiness
Assessment for Concurrent Engineering (BEACON); Verify End-user Readiness using a
Diagnostic Tool (VERDICT); Standard Process Improvement for Construction Enterprise
(SPICE); Sustainable Construction Readiness Assessment Model (SCRAM); and Building
Information Modelling Maturity Index (BIMMI). On the other hand, the readiness models
from the manufacturing industry used for this study, are: Readiness Assessment for
Concurrent Engineering (RACE), Capability Maturity Model Integrated (CMMI) and
General Practitioner Information System (GPIS). All of these models were examined and
evaluated in view to coming up with a new readiness assessment model for value
management implementation in the construction industry. The evaluation was done in
terms of model description; purpose; parameters & indicators; assessment criteria; survey
method; status; strengths; weaknesses; and compatibility to be used for value management
readiness assessment. Table 1 shows a brief description and comparison of the models.

3.1 Model Description & Purpose
Each model developed has in one way or the other some unique features attributed to it
that differentiates it from the others. Some of the models were developed as a result of
integration of two or more models.

The BEACON model was developed by Malik Khalfan ef al. in the year 2001. The
BEACON (Benchmarking Readiness Assessment for Concurrent Engineering) model for
example, is an improved version of the CERAM Construct Model (Concurrent
Engineering Readiness Assessment Model for Construction) which had two elements
(process & technology) initially. The CERAM was later improved by the addition of two
more elements (people & project) leading to the development of the now BEACON. It
consists of an associated model-based questionnaire called the BEACON Questionnaire
which is used to assess the construction organisations with respects to the elements
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covered. The BEACON is used in assessing readiness of organisations for concurrent
engineering implementation in view to improving project delivery processes. It is
purposely made for use in the construction industry. Its process and people elements can be

used for VM implementation.
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Figure 1. BEACON model(Malik, Chimay, & Patricia, 2001)

The VERDICT (Verify End-user Readiness using a Diagnostic Tool) model was
developed by Ruikarer al. in the year 2006. It is an internet-based prototype application
that assesses the overall e-readiness of end-user construction firms to adopt information &
communication technologies (ICTs) such as e-commerce tools. It can be used to assess e-
readiness of construction companies, departments within a company, or even individual
work groups within a department. It comprises four elements for assessment. Its inclusion
of the ‘Management’ element, makes it unique from other models as its emphasis on the
necessity of total commitment from the management to adopt and implement a new
innovation. 3 of its four elements can be used for VM implementation.
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Figure 2. VERDICT model(Ruikar, Anumba, & Carrillo, 2006)

SPICE (Standardised Process Improvement for Construction Enterprise) model was
developed at the University of Salford, UK, in 1998. It is in the form of a questionnaire
designed to evaluate the construction processes within a construction organisation. It is a
systematised step by step process improvement model for the construction industry. It
evaluates the fundamental construction processes within an organisation and is usually
used for process improvement. It is meant to be used in the construction industry. In
addition to the questionnaire, a semi-structured interview is also used for the assessment.
Its ‘Process’ element can be used for VM implementation.
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Figure 3. SPICE model (University of Salford, 1998)
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SCRAM (Sustainable Construction Readiness Assessment Model) was developed in the
year 2015 by Wirahadikusumah and Ario. It was developed as a tool to identify the
baseline conditions of contractors’ readiness, i.e. awareness, willingness, and capacity
towards sustainability practices. It's mainly used to measure the readiness of contractors to
implement sustainable construction practices in their projects. It is meant to be used in the

construction industry. Its ‘construction practices’ element can be modified to fit in for VM
implementation readiness assessment.
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Figure 4. SCRAM (Wirahadikusumah & Ario, 2015)

BIMMI (Building Information Modelling Maturity Index) was developed by Succar in
2009. It is a readiness assessment model specifically designed to measure the maturity
levels of an organisation with respect to processes, technologies & policies. It is purposely
developed for BIM application in construction. Its Maturity Levels reflect the extent of
BIM abilities, deliverables and their requirements as opposed to minimum abilities
reflected through Capability Stages. The maturity levels allow for a basic distinction
between immature and mature. It has 12 individual scores relating to 10 competency areas,

1 capability stage and 1 organisation scale. Its 5-level maturity assessment can be used for
VM readiness assessment.
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Figure 5. BIMMI model (Succar, 2009)

On the other hand, the three readiness models from the manufacturing industry also
have their own unique features that differentiate them and serve different purposes. There
are many readiness models available in the manufacturing industry but only these three
(RACE, CMMI & GPIS) were selected for the purpose of this study considering the
similarities of their features with those in the construction industry.

CMMI (Capability Maturity Model Integrated) comprises best practice that can be used
to improve process within an organisation, department or project. Its assessment measures
the maturity and capability of the process within the organisation.

RACE (Readiness Assessment for Concurrent Engineering) tool was developed at West
Virginia University (United States) in the early 1990s and is widely used in the software
engineering, automotive and electronic industries. The RACE model is conceptualised in
terms of two major components: the organisational processes for product development, and
the information technology to support the product development process. Its ‘process’ &
‘technology’ elements can be used for VM implementation readiness with some
modifications.

GPIS (General Practitioner Information System) is a general IT/IS model that focuses
on recipient organisation. It is used to assess the readiness of organisation to use
Information Technology/Information System.

3.2 Framework for Comparison of the Readiness Models
The seven readiness models described earlier, were compared and contrasted under a
number of criteria as outlined below:

e Developer/Year: this shows the inventor’s name and the year of the model development.

e Description & Purpose: this criterion gives a brief description of the model, its design and
the purpose for which it is made for. It also states the industry for which the model is meant
to be used in (whether construction, manufacturing or automobile)
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e Parameters & Indicators: this outlines the main aspects covered by each model and the
indicators upon which the organisations would be assessed for readiness.

e Assessment Criteria: this shows the levels of maturity or readiness of the organisation’s
assessment results. It shows the level of maturity or immaturity of the organisation to
adopt/implement an innovation.

e Survey Method: this identifies the tool used to collect the data for the assessment mostly
questionnaire, interview or a hybrid.

e Status: shows the current state of the model in terms of being a research prototype,
commercial or under development.

e  Strengths: this outlines the capabilities and benefits of the model

e  Weaknesses: this outlines the limitations and setbacks of the model with regards to
performance and operation.

e Usability to VM: this shows the capability of the model to be used for value management
readiness with few modifications.

3.3 Discussion

It has been observed that, compared to other industries like the manufacturing and
automobile industries, the construction industry is by far lagging behind in terms of
readiness assessment models developed. Aziz and Salleh (2011)reported just three
readiness assessment models developed for the construction industry. And of these three
models, none was developed to assess readiness for value management implementation in
the industry. Since then, one more model was developed in 2015 by (Wirahadikusumah &
Ario, 2015)that assesses the readiness of contractors on use of sustainable construction in
their projects.

Table 1 shows all the four models from construction industry and a further four from
other industries were compared and assessed. All of these models were developed to serve
different purposes to yield the intended results. Each of the models have their respective
strengths as well as weakness, hence improvements and modifications need be done in
developing more comprehensive model (like value management readiness model). From
the comparative analysis, it can be deduced that all the models with the exception of one
(RACE) are research prototypes, that is to say they are under development. Another
observation is that, the models tend to have some parameters in common as core elements
for their respective readiness assessment. It could be observed that, the ‘process’ &
‘technology’ elements are evident in all the models but one (SPICE) which was mainly
developed to improve construction processes. The ‘management’ element appeared only in
the VERDICT model which make sit distinct from the remaining models. Its developers
argued that the ‘management’ element is in fact the most important element as the
adoption of any new innovation or approach within an organization/department/work
group requires total commitment from the management (or group leader).
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The comparison table shows a 3-level and 5-level assessment criteria for almost all the models.
BEACON & BIMMI used almost the same 5-level assessment criteria vis: ad-hoc, repeatable/defined,
characterised/managed, integrated & optimising. The VERDICT & SCRAM used 3-level of
assessment (not ready, partly ready & ready). Questionnaire and/or semi-structured interview were
used as the survey method for all the models with the questionnaire in all the models. Some of the
models like the VERDICT & BEACON already have software that automatically generate the
assessment results and present them in their respective models.

4. Value Management Readiness Assessment for the Construction Industry

4.1 The Necessity

As emphasized by various researchers, readiness assessment is necessary in achieving a successful
adoption and implementation of an innovation in an organisation or even the industry at large. The
readiness assessment is to be conducted prior to the introduction of the innovation or technology. This
goes contrary to what is commonly done nowadays, various organisations tend to assess readiness way
after several failed attempts in implementing the new innovation or approach. Same is done in the case
of value management [2].

Readiness assessment of value management investigates the extent to which the industry is capable
of adopting and/or implementing its methodologies to achieve the expected benefits that it offers.
Therefore, in reducing the number of failures in value management implementation, there is need to
assess the readiness of the industry prior to VM implementation to attain higher success rate. This
ensures that all stakeholders in the construction industry have reached a certain level of maturity and
readiness with regard to the requirements and success factors for value management adoption and/or
implementation. The assessment may most likely indicate the following benefits:

e ensures a better, more effective and more successful VM implementation in the industry;

e cnables the industry to assess and benchmark the VM outcomes with best of breeds from other
countries’ construction industries;

e cnables the industry to identify areas that need improvement in order to attain the expected
readiness level in VM implementation;

e prevents failures in attempts to implement value management in construction projects; and

e provides guidelines for effective VM implementation.

4.2 Development of a Readiness Assessment Model for Value Management in Construction Industry
The development of a readiness assessment model for value management in the construction industry
would require series of steps and procedures. Certain aspects of the VM need be examined and
analysed just same way previous models (in Table 1) went through. The procedures would pave way
and lay a base for the development of a readiness model for VM but which may not be limited to.
They are as follows:

Extensive literature review on the definition and concept of value management;

Review of the available readiness assessment models; [8]

Identification of the ‘requirements for value management’; [7]

Identification of the ‘requirements of value management’; [7]

Identification of the construction stakeholders involved; [5]

Identification of the elements/parameters/aspects that value management covers; [2, 8, 14]
Identification of the parameters’ indicators; [3, 14]

Determination of the survey method;

Determination of the assessment criteria/levels; [11, 13]

Determination of the diagrammatic representation of the model; [3, 11], and
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e Development of the software that would automatically generate the assesed results in the
diagram [8, 2, 11]

Extensive literature review of value management needs to be carried out to determine the meaning,
scope and concept of value management in the construction industry. The literature would identify the
critical success factors as well as the pit-falls during value management implementation.

The next step to be carried out is the review of the available readiness assessment models in
construction industry and few others from manufacturing industry. This would include a comparative
study of the models to determine the best-fit for construction and specifically for value management.

Then follows the identification of the requirements ‘for’ value management (R forVM). These refer
to certain conditions or qualifications that need to be met prior to the introduction of value
management in construction projects. For value management to be adopted and even so implemented,
these conditions need be met, else it can’t be actualised. These requirements can also be termed as
‘prerequisites for ‘value management’.

Identification of the requirements ‘of” value management (RofVM) follow suit. These requirements
are different from “requirements for value management” described previously. The distinction
between the two lies in the fact that, as the former (RforVM) are prerequisites to VM adoption, the
latter (RofVM) refer to the conditions that need to be met to achieve a successful value management
implementation after its adoption. RofVM also refer to certain conditions and procedures that need be
followed in order to ensure an effective and successful value management workshop.

Literature

v v

Identification of Identification of Identification of VM

requirements ‘of” VM requirements ‘for’ VM stakeholders
|

v * v

l } Delphi
Survey Determination of parameters

v
Determination of indicators
v
Determination of scoring system

v
Validated model

Figure 6. The development of a readiness assessment model for value management in the
construction industry

There are several stakeholders in the construction industry like clients, contractors, craftsmen,
engineers, architects, quantity surveyors, end-users, project managers, suppliers, etc, but not all the
stakeholders are involved in a value management workshop/process. Therefore, the stakeholders
involved need be identified and their roles addressed. This would help in the assignment of indicators
to respective stakeholders.
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Parameters are considered the prerequisites for value management to be adopted and/or
implemented. The parameters would be identified from several literatures of value management and
precisely from the requirements of VM (RofVM)& requirements for VM (RforVM). The assessment
is usually done base on the parameters.

Each parameter would consist of a series of indicators attached to it. The indicators are sub-
parameters that further highlight certain requirements that need be achieved to attain the required
readiness in that parameter. The indicators also describe and explain more on the parameter. The
assessment is done by scoring the stakeholders base on these indicators.

The next step is the determination of the survey method to be used. Table 1 revealed just two
survey method that were used in almost all the models. These survey methods are: questionnaire and
interview. Some of the models used a combination of both while others used one. The questionnaire
may be hard or internet-based.

The criteria for assessment need to be determined to show the levels of maturity or readiness
attained. This would help in making decisions and conclusions on the assessment results. It highlights
the areas that have attained readiness and those that need improvements to attain readiness. In fact, this
is the essence of the model — to show the level of readiness of the organisation/industry towards
adopting and/or implementing value management.

Finally, the look or diagrammatic representation of the model needs to be determined. This may
depend on the number of parameters/aspects covered and the wish of the developer.

Figure 7 shows the value management requirements that must be met prior to the introduction of
VM in the industry.
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Multidisciplinary VM feam

Competence of W facilitator
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Effective communication among participants
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Government

Giowvernment commitment to
implement Wi

Presence of decision makers

Active participation and support of
client=

Implementation of VM study plan

Decision-making authority granted
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| Clear/defined objective of VM
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-I Proactive, creative and structured approach

{ WM feedback mechanism

| Amnalysis of project elements and functions

i Aweareness on Vi among of clients

Figure 7. Requirements for Value Management (Tanko, Abdullah, Mohamad

Ramly, & Enegbuma, 2018)

5. Conclusion

This paper discussed Value Management readiness assessment for the construction industry and
presented a comparative review of some available tools and models from within construction industry
and few other industries like the manufacturing. It has also outlined the guidelines to be followed
towards the development of a VM Readiness Assessment Model for construction industry. The

following conclusions can be drawn:

e To develop a readiness assessment model for VM implementation in construction industry,
certain readiness criteria need be developed which would be used for the assessment.

e In order to determine the readiness criteria, the requirement of value management need be
identified first, from which the readiness criteria could be developed.

e Readiness assessment of the construction industry is a necessity to be conducted prior to
implementation of VM so as to ensure maximum benefit is achieved.

e To assess the industry, a readiness assessment model is required for VM due to lack of one.

e The guideline will help towards the development of VM readiness assessment model

e The model when developed will facilitate formulation of strategies for effective VM

implementation to achieve maximum benefits.
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