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Abstract
This research seeks to identify the indicators for measuring successful value management (VM) performance in the
built environment based on literature review. Value management (VM) is commonly considered as a beneficial
technique for construction firms to address obstacles in the construction sector, such as resource constraints, delay in
delivery, cost overrun, time overrun, project abandonment and complexity. However, despite numerous studies on
VM, the indicators for measuring the performance of VM have not been thoroughly investigated. This paper, therefore,
discusses the key indicators for measuring successful VM performance in the built environment. A comprehensive
assessment and analysis of chosen published journals is fundamental of the research. Journal papers, books, and
conference proceedings were all included in the study on indicators for measuring successful performance of VM from
different databases including ScienceDirect, Web of Science, Google Scholar, Science Direct, Scopus, etc. The
performance indicators were categorized into process performance indicators and outcome performance indicators.
The process performance indicators (integration, collaboration, standardization, organizational culture) are
categorized as variables that must be considered in order to ensure effective VM practices while the outcome
performance indicators are variables that indicates the effectiveness of VM practices. A careful evaluation of the
performance indicators of VM studies is expected to enhance VM application and strengthen clients’ confidence in
their VM investment. The initial step in establishing a robust VM performance model is to identify variables that
determines its successful integration. Thus, it is expected that the long pending quest of poor implementation of VM
will be solved and successful delivery of construction projects will be enhanced. It will also become a useful reference
to value managers, designers, architects and construction organisations for achieving building sustainability through
VM practices.
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1. Introduction
Value management (VM) is an integrative procedure which aims to maximize the worth of a building development
operations from start to finish while also meeting the requirements of the clients (Tanko et al., 2017; Thneibat et al.,
2021). Madushika et al. (2018), on the other hand, mentioned that VM is a strategy that aims to maintain a balance
between cost, duration, and durability when employed. When VM is applied on a project, Aghimien and Oke (2015)
found that great economic sustainability may be reached since participants have the opportunity to guarantee that
building projects provide opportunities for attaining value for money. This means that a different cost management
technique may be used at the lowest feasible cost without jeopardizing the project performance or goal.
Several studies have been carried out on the application and potential of VM to deliver sustainability in
construction projects in advanced and developing nations. In the UK, for instance, Lin et al. (2011) emphasised the
importance of VM for the successful delivery of construction projects to fit a nation’s culture and the economy. In US,
Luvara, and Mwemezi, (2017) indicated that VM practices have helped to improve the execution of building projects
in the building sector. In Malaysia, the use of VM was made mandatory for all government projects by the

Economic Planning Unit of the country (Jaapar et al., 2012). Also, VM has also been implemented by government
parastatals in most advanced countries like USA, the UK, Hong Kong, China and Australia, to optimize public projects
and achieve the worth of the money invested (Kim et al., 2016; Kissi et al., 2015). The relevance of VM techniques
in the construction industry is recognized in this perspective. According to many definitions, the basic goal of VM is
to improve the worth of the money. It is done by providing all essential functionalities at the lowest life cycle cost
while ensuring the product or resource's quality and performance (Madushika et al., 2018).
The insufficiency of currently available methods and approaches for measuring project success is confirmed in
mainstream literature, raising doubts about the value and efficacy of project management (Mir & Pinnington 2014).
In order to determine the usefulness of VM in enhancing construction project performance and cost effectiveness, it
is necessary to measure its performance in construction projects (Al-gahtani et al. 2015). The necessity to quantify the
achievements of building projects has necessitate the creation and deployment of a number of variables that determines
the performance of VM (Haponava & Al-Jibouri 2009, Madushika et al., 2018). A careful evaluation of the
performance indicators of VM studies can help to improve VM implementation and integration and also provide clients
more confidence in their VM investment (Lin et al. 2011). In the meanwhile, only a few research on evaluatingthe
performance of VM in the built environment for building projects have been done. Lin et al. (2011), Al-gahtani etal.
(2015), and Madushika et al. (2018) all conducted studies on performance indicators in the construction sector for
measuring VM performance. These studies, on the other hand, are geared toward industrialized countries and have
minimal relevance for emerging countries. A developed nation's construction sector differs from that of an
unindustrialized nation, just as an industrialized economy differs from an unindustrialized economy. As a result, it is
necessary to undertake a study on VM performance metrics in emerging nations as well. According to the literature,
VM is applied haphazardly in the majority of developing countries (Oke & Aghimien, 2018; Alshehri, 2020; Ojo &
Ogunsemi, 2019). There is no pre-defined strategy for using VM in the construction business, according to Aghimien
et al. (2018) and Alshehri, (2020). As a result, the goal of this research is to establish the performance indicators for
effective VM integration for the successful delivery of construction projects in the built environment. The outcomes
of this research will help developing countries improve their VM practices.

2. Research Method
Based on the performance metrics, this study comprehensively assessed the relevance of VM in the built environment.
The first step was to choose which papers will be included in this evaluation. The second step entailed creating and
implementing precise rules of conduct that outlined how to collect and analyze information from the literature. The
third stage involved combining the details that had been analyzed and determining the research findings. Journals and
conference papers that highlight VM performance indicators were reviewed and found to meet the inclusion criteria
for the study selection.

Fig. 1. Steps in the systematic literature review procedure and the resulting number of papers.

3. Results
3. 1 Process Driven Metrics
Table 3 presents the variables that measures effective VM performance through a comprehensive literature review.
The process-driven metrics were categorized into; integration, collaboration, standardization, effective organisational
culture. The project driven metrics aim to measure and monitor operational performance across an organisation. The
process driven metrics offers great opportunities for construction firms to improve their process efficiency and they
are extremely important for an organization to create value stream mapping.
Table 2. Process performance indicators
Process Performance
Indicators
Integration

Variables

VM action plan

Cao and Zhang (2011) and Shen and
Yu (2014)
Madushika et al.(2018)

Primary function identified

Lin et al. (2011), Jaapar et al. (2012)

Availability of resources

Annamalai and Ganapathy (2021)

Accelerated decision making

Thneibat et al. (2021)

Early involvement of participants

Dedicated personnel

Kinebar et al. (2021), Kissi et al.
(2015)
Coetzee (2010), Alshehri (2020)

Communication among participants

Kissi et al. (2015)

Availability of resources

Oke et al. (2018), Shen and Yu (2014)

Information and knowledge sharing

Cao and Zhang (2011)

Decision alignment

Asri et al. (2021)

Team building activities

Kokkonen and Vaagaasar (2018)

Interaction among participants

Ferme et al. (2018)

Client’s support and participation

Hayatu (2015), Lin et al. (2011)

Efficiency of idea generated

Collaboration

Active client support
Effective organisational
culture

Standardisation

Sources

Management participation and
commitment
Education and training

Kineber et al. (2021), Tanko et al.
(2017)
Taghizadeh et al. (2012)
Nguyen and Watanabe (2017)

Risk management

Oke and Aigbavboa (2018)

Interpersonal relationship
Top management support

Ekanayake et al. (2019)

Participants satisfaction

Oke and Aigbavboa (2018)

Reward and incentive system

Cao and Zhang (2011)

Input of government and its agencies

Kim et al. (2016) and Aghimien et al.
(2015)
Lin et al. (2011), Ojo et al. (2021),

Mandatory VM training for construction
professionals
Government commitment to implement
VM
Incorporating VM methods into
construction procurement process
Attendance of policy-makers on constant
basis
Effective policies and regulations
supporting VM practices

Owoyemi and Ekwoaba (2014)

Kineber et al. (2021), Tanko et al,
(2017)
Ojo et al. (2021), Aigbavboa et al.
(2016)
Madushika et al. (2018)
Ojo et al. (2021), Madushika et al.
(2018)

3.2 Outcome Performance Indicators
An outcome performance indicators are specific and measurable characteristics or change that will represent
achievement of an effective VM process. These measures are used to determine the extent to which a core function,
goal, activity, and services has impacted its intended audience. These measures are usually built around the specific
purpose or result that the function, goal, service or activity, is intended to deliver or fulfill. The outcome measures
should show progress towards or achievement of an organisations’ mission and goals. These indicators are variables
that indicates the effectiveness of a VM process.

Table. Outcome performance indicators
Variables
Reduced construction cost
Time management

Sources
Lin et al. (2011), Jaapar et al. (2012), Madushika et al. (2018), Oke
et al. (2015), Algahtani et al. (2015), Thneibat et al. (2021)
Lin et al. (2011), Kissi et al. (2015), Kinebar et al. (2021)

Quality management system

Oke et al. (2015), Tanko et al. (2017), Madushika et al. (2018)

Kinebar et al. (2021), Thneibat et al. (2021), Aghimien and
Oke (2015), Annamalai & Ganapathy (2021)
Return on investment
Ojo et al. (2021), Aigbavboa et al. (2016), Aghimien et al. (2016)
Risk reduction
Ranesh et al. (2012), Nnadi & Ezemerihe (2018), Masengesho
et al. (2021), Alaqad et al. (2015), Hayatu (2015)
Whole life asset management
Jaapar et al. (2012), Kissi et al. (2015), Aigbavboa et al. (2016)
Long-term planning
Alshehri (2020), Lalevee et al. (2020), Ojo et al. (2021)
Improved project management
Kissi et al. (2015), Tanko et al. (2017), Oke & Aghimien
(2018), Thneibat et al. (2021), Ojo et al. (2021),
Elimination of delay
Luvara & Mwemezi (2017), Ekanayake et al. (2019)
Effective project delivery
Mir & Pinnington (2014), Aghimien et al. (2018)
Improved economic quality
Oke et al. (2015), Thneibat et al. (2021), Tanko et al. (2017)
Promoted environmental quality Carvalho & Rabechini (2017), Yu et al. (2018)
Enhanced social prosperity
Oke et al. (2015), Thneibat et al. (2021), Tanko et al. (2017)
Enhanced project functionality
Lin et al. (2011), Xiaoling et al. (2013), Ochieng et al. (2014)
Optimisation of value
Kissi et al. (2015), Aigbavboa et al. (2016), Lalevee et al. (2020)
Client satisfaction

4. Discussion of Findings
4. 1 Process Performance Indicators
4.1.1 Integration
Integration is the technique of bringing together diverse knowledge, expertise, and technology in order to optimize
project results, which is particularly important for assuring the timely completion of construction projects (Olanipekun
et al., 2017) and it provides improved value to owners while also maintaining maximum efficiency across all design,
fabrication, and construction phases. The studies conducted by Cao and Zhang (2011) and Shen and Yu (2014)
recognised the importance of involving professionals in a construction projects. Sabiua et al. (2019) maintained that
integration process refers to the procedure adopted for improving construction project performance through the
syncing of information, process, and people. This opinion recognizes integration as a tool for ensuring operational
performance. Annamalai and Ganapathy (2021) described VM integration as a systematic approach in construction
for effective role in reducing cost and improving the delivery, functionality or quality of the project. The author
described integration process as the level in which VM experts collaborate tactically to handle inter- and intraorganisational operations. This view also recognised that integration occur within and outside the firm. Integration
refers to the informal or formal activity of combining information, procedures, and people into a single structure (Kissi
et al., 2015; Kinebar et al., 2021; Thneibat et al., 2021). The aforementioned phases of integration can only be achieved

through applying different practices necessary for integration (Coetzee, 2010; Alshehri, 2020). Aghimien and Oke
(2015) concluded that the initial involvement of construction stakeholders is the most crucial practice for integration.
In support of this opinion, Olanipekun et al. (2017) discovered that when construction stakeholders and professionals
are involved in the early stage of VM, performance will be enhanced. Team colocation on a construction project was
identified by Kokkonen and Vaagaasar (2018) to have an important component for integration. The role of VM
guarantee that construction firms realise value in their projects while also meeting the expectations of their clients. It
also handles the related budget limitations as well as constraint for reducing the additional cost while maintaining
project quality and dependability (Aigbavboa et al., 2016). From the foregoing, the success of VM performance is
more related to integration.

4.1.2 Collaboration
Collaboration is one of the critical process that have to be fulfilled for ensuring VM performance. In order to improve
the performance and delivery of construction projects in the construction industry, collaboration among members of
the construction industry has been suggested by scholars (Ferme et al., 2018; Qiang et al., 2021). Also, Ojo et al.
(2021) affirmed that there is need for enormous collaboration in the building industry due to the difficult, complex,
geographically dispersed and multi-organisational nature of the industry. This study affirmed that collaboration
entailed the coming together of two or more independent building professionals collaborating to schedule and
implement construction project processes to enhance the performance of building projects. Collaboration between
professionals is in the form of information sharing, resource sharing, decision alignment, team building activities,
knowledge sharing, interaction among participants, improved communication and understanding (Cao and Zhang,
2011; Ferme et al., 2018; Asri et al., 2021). Ojo et al. (2021) believed that towards enhancing the performance and
delivery of construction projects in building firms through VM, collaboration in the form of cross-sectional team effort
is of utmost importance. c6) and Mallett (2017) also confirmed that the sharing of information solely depends on
collaboration among construction professionals. Meng (2012) indicated that collaboration provides the opportunity to
work jointly across organisation boundaries. Tomelleri et al. (2015) stated that collaboration occurs when building
professionals agree to harmonize and align their objectives, information and decisions to achieve a common goal. It
can be inferred from the above that collaboration entails accepting equal responsibility and commitment to achieve a
common goal. Hayatu (2015) further argued that raising clients’ knowledge of VM will stimulate its use in more
building projects. These characteristics make collaboration crucial in VM process for achieving on-time delivery of
the project.

4.1.3 Organisational culture
Organisational culture is one of the major attribute for ensuring VM performance in the building industry. Cadden et
al. (2013) established that organizational culture is a form of behaviour developed over time by an 252rganization to
adapt and solve problems. Naranjo-Valencia et al. (2011) opined that 252rganization culture functions as a
business structure that allows the effortless sharing of information among members of an establishment. Features
such as management support, management participation and commitment, and interpersonal relationship should be
included in the corporate structure to promote VM. The senior management of the organization must coordinate their
processes, strategies, and regulations with the associated project in order to implement VM throughout the
organization (Taghizadeh et al., 2012). Organisational culture is influenced by factors such as the organization’s
structure, the system and procedures by which work is completed, employees’ preferences, the organization’s customs
and beliefs, and management and leadership styles. Moreover, this approach of continual improvement necessitates
that manager’s act as a genuine leader in the firm, ensuring that all employees participate and become active in all
value chain operations (Taghizadeh et al., 2012). Combined standards, beliefs, and assertions involving the way in
which employees behave and interact, the way issues are being addressed and how actions are taken, and how roles
and responsibilities should be carried out, altogether make up 252rganizational culture (Tedla, 2016). The background
and environment of a firm, as well as the people that run and work for it, all have a role in its culture. Good governance
necessitates a thorough understanding of the company’s culture (Owoyemi & Ekwoaba, 2014). Top management will
be better equipped to integrate strategy and accomplish their goals if they comprehend their company structure. The
several essential success variables that have been investigated in the area of organization culture includes factors
related to managerial involvement, information sharing, personal relations, education and training, rewards and

incentive systems, risk-sharing, adequate supervision, employees’ participation, and decision making (Ekanayake et
al., 2019; Nguyen & Watanabe, 2017; Oke & Aigbavboa, 2018).

4.1.4 Standardisation
This study recognizes the impact of standardization as one of the performance indicator of VM. Standardization in
this study was categorized into; input by relevant governmental and local authorities, VM study plan for
implementation, clients’ enforcement ability to communicate requirements to design team, government commitment
to implement VM, and active client’s support and participation. This supports the findings of Kim et al. (2016) and
Aghimien et al. (2015), who mentioned that government interest in VM adoption, preparedness, client participation,
and public awareness of VM are major performance criteria for VM. According to Kineber et al. (2021), the proactive
efforts of the US government and its public agencies are enabling to enhance the implementation of VM throughout
the US construction sector. When working on building projects for the US and Australian governments, similar VM
approval rules are necessary. This demonstrates how government actions can contribute to the adoption and
performance of VM in building projects. Kineber et al. (2021) also attributed clients’ support and active involvement
to improved VM performance. Therefore, involving client's and their commitment is paramount to the success of VM.
Similarly, policymakers in the construction industry should be prepared to make this a part of organisation culture.
The government could control all VM initiatives and regulations because it has the largest significant amount of capital
development in the form of property and infrastructure assets (Tanko et al., 2017). As a result, active government
support and engagement in the application of VM is crucial (Tanko et al., 2017). The responsibility (i.e. obligatory
environmental requirements) for implementing sustainability criteria will be resolved if authorities work with the
clients and senior management to clearly define and provide appropriate assistance (i.e. financial rewards).

4.2 Outcome Performance Indicators
This study recognized the outcome performance indicators of VM as the expected benefit or output for adopting VM
in the construction industry. The study found that cost saving practice, time-saving practice, clients’ satisfaction,
quality management, among others, were the major outcome of effective VM performance. Tony and Tam (2013) and
Madushika et al. (2018) recommended that cost savings is one of the major output for adopting VM in the construction
industry. In the same vein, Nnadi and Ezemerihe (2018) ascertained that adopting VM is a valuable strategy for dealing
with risks and uncertainties that may arise throughout the construction process, as well as for improving risk response
efficiency. As a result, risk consultants are advised to use VM approaches as a strategy to curb the issue of risk for
effective project delivery. VM technique, according to Lalevee et al. (2020), is effective in integrating sustainable
components in the process of developing construction projects, which is one of the outcome of effective VM practices.
Quality management was also proven to be a significant output of VM performance. Incorporating VM in the
construction sector, according to Xiaoling et al. (2013) and Ochieng et al. (2014) will increase the quality standard
and efficiency. This supports the findings of Oke et al. (2015) and Martens and Carvalho (2016), who found that
implementing VM effectively enhances the quality of construction projects. In addition, VM is a key contributor to
the development of innovative solutions to minimize construction waste and achieve sustainability goals (Kolo &
Ibrahim, 2010). The framework was created in response to its requirement to meet sustainability goals by reducing
construction waste throughout the design phase. This is because decisions taken early in the design process have a
significant influence on the project's long-term viability. Incorporating sustainability into the building process from
the beginning and all through the construction process is critical for the success and productivity of a construction
project as it enhances decision-making among professionals (Carvalho & Rabechini, 2017; Yu et al., 2018). The
qualities of VM, such as the collaboration of professionals with mixed skills and competency ensures an effective job
plan, promote high engagement, sharing of knowledge, and efficiency. Better corporate decisions, higher productivity,
improved goods and services, improved communication process, cooperation, and decisions that can be backed by all
stakeholders are just a few of the benefits of VM. According to Oke et al. (2018) and Yu et al. (2018), dedication to
economic sustainability includes strengthening operating efficiency through effective utilization of resources (human,
materials, finance), effective design, and good management, planning, and control; environmental sustainability
includes using natural resources, encouraging renewable resources, and protecting the soil, water, and air from
contaminations, among other things; and social sustainability includes interdisciplinary collaboration. As a result, VM
is a viable and recommended means of achieving sustainability (Kineber et al., 2021).

5. Conclusions
This research has presented the results of qualitative content analysis on key indicators for successful VM performance
in the built environment. This study divided the performance indicators into two which are; the process-driven metrics
and outcome performance indicators of VM. The process driven metrics which were categorized into; integration,
collaboration, standardization, and organisational culture are variables that must be considered in order to ensure
effective VM performance while the outcome performance indicators are variables that indicates the effectiveness of
VM practices. This article concluded that incorporating all the aforementioned VM attributes (process driven metrics),
will ensure the outcome performance indicators that will be derived from the effectiveness of VM practices in the built
environment. Thus, it is intended to resolve the long pending pursuit of poor implementation of VM among
construction professionals and form a basis to promote VM practices to achieve successful delivery and sustainability
of construction projects. Continuous performance measures of VM will help in achieving efficient implementation of
VM in construction industry. It will serve as a notable reference for value managers, designers, architects, and
construction companies interested in using VM to achieve building sustainability. Furthermore, the outcome of this
study can be utilized as a starting point for future VM research investigations. The study is also beneficial to all VM
professionals working in the built environment and the findings can be implemented into construction professional’s
work ethics to improve productivity.
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