© May 2025 | IJIRT | Volume 11 Issue 12 | ISSN: 2349-6002

Value Engineeing a Cost-Effective Approach

Md Owais Pallant, Md. Jalal Uddin?
'Student, ME, Department of Civil Engineering with Specialization in Construction Management
2Associate Professor, Department of Civil Engineering
Lords Institute of Engineering and Technology, Himayat Sagar, Hyderabad, India

Abstract—Value Engineering (VE) is a systematic and
innovative methodology used to enhance the overall
value of a project by achieving an optimal balance
between function, quality, and cost. It focuses on
ensuring that each component of a project performs
its intended function efficiently, without incurring
unnecessary expenses. For example, in the context of
constructing a house, VE would involve a
multidisciplinary =~ team—comprising  architects,
engineers, and cost analysts—collaborating to deliver
a design that meets performance standards while
staying within budget. This is achieved through
structured brainstorming sessions, where team
members explore alternative materials, methods, or
layouts that offer improved performance and cost-
effectiveness. The primary aim is not to reduce costs at
the expense of quality, but to identify smarter, value-
driven solutions that meet project goals. VE
emphasizes long-term benefits by examining elements
such as construction techniques, material choices, and
maintenance requirements. It’s about making
intelligent decisions that enhance value rather than
merely reducing expenditures.

Keywords—Value Engineering, Job Plan Techniques,
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l. INTRODUCTION

For years, engineers have strived to reduce
construction costs without compromising on quality
or functionality, often depending on personal
expertise and historical practices. While traditional
cost-cutting methods have helped companies remain
competitive, simply minimizing expenses is no
longer sufficient. Today’s construction industry
demands more efficient schedules, better
performance, and increased effectiveness. There is a
growing emphasis on achieving greater value
alongside cost savings—an objective that aligns
perfectly with the principles of Value Engineering
(VE).

Value Engineering is a structured and innovative
approach that analyzes the functions of systems,
products, or services to deliver necessary

performance at the lowest total cost. Unlike basic
cost reduction strategies, VE integrates critical
elements such as reliability,  durability,
performance, and aesthetics. Historically, these
aspects were often overlooked in favor of
immediate cost savings. However, modern
engineering and architectural practices now
incorporate  these factors to achieve more
sustainable and cost-effective project outcomes.

VE employs a set of proven techniques and
management tools, enabling engineers to go beyond
traditional cost control by creatively exploring
alternative solutions. It focuses not just on initial
construction costs but also on the long-term
implications, such as maintenance and operational
efficiency. Through this broader lens, VE offers
more comprehensive and valuable project planning
and execution.

Although VE originated in the manufacturing sector
during World War I, it has since been widely
adopted in construction. Its core objective remains
the same: to identify the best combination of initial
investment, long-term maintenance, and operational
costs to maximize life-cycle value. The method
stands apart from simple design reviews or cost-
cutting exercises. VE is a disciplined process that
uses cross-functional teamwork to assess project
requirements, generate ideas, and evaluate
alternative solutions—all while preserving or
enhancing functional performance.

One key distinction must be made between VE and
cost reduction. While both seek to lower expenses,
their approaches differ significantly. Cost reduction
typically involves individual efforts to modify
existing processes based on past data. In contrast,
VE emphasizes cross- disciplinary collaboration,
aiming for functional improvements through
innovative strategies.

The formalization of VE began with the founding of
the Society of American Value Engineers (SAVE)
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in 1959, now known as SAVE International. The
organization has played a central role in defining
VE practices and certifying professionals, including
over 350 Certified Value Specialists (CVS) in the
U.S. SAVE established certification standards at the
request of the U.S. General Services Administration
in the 1970s, solidifying VE's credibility and
structure.

Value Engineering can be applied at various stages
of a project, but its impact is most significant when
implemented early. The methodology typically
unfolds over three primary project phases, each
offering unique opportunities for enhancing value
through creative and analytical evaluation.

1.1 Obijectives:

This study aims to explore the strategic

benefits of implementing Value Engineering in

residential construction projects. The specific
objectives are as follows:

e To evaluate the cost-efficiency of Value
Engineering as a systematic approach for
enhancing project value.

e To identify, analyze, and prioritize the key
factors that impact residential construction
projects when applying Value Engineering
principles.

1.2 Scope:

This study focuses on evaluating the applicability

and impact of Value Engineering in irrigation

projects. The research was conducted through a

systematic process that involved:

o Identifying and assessing relevant factors by
designing and distributing a structured
questionnaire.

e Ranking these factors based on their influence
on irrigation projects using the Relative
Importance Index (RIl) methodology.

The scope encompasses the analysis of key

elements that contribute to cost-efficiency,

functionality, and value optimization in irrigation
infrastructure, as guided by Value Engineering
principles.

. LITERATURE REVIEW

Shichao Fan, Qiping Shen, and Gongbo Lin (2007)
The value management—known as Value
Engineering (VE) in the U.S.—as a structured,
analytical process designed to maximize value by

delivering required functions at the lowest overall
cost, while maintaining desired levels of quality and
performance. Their research employed a Group
Decision Support System (GDSS) to better identify
problems and compared the Interactive Value
Management System (IVMS) with conventional
workshop practices to enhance idea generation.

Hussein, Ibraheem, Mohammed, and Youssef et al.
(2012) argue that the most valuable solution isn’t
always the least expensive one. Instead, value lies in
achieving the highest proportion of functional
requirements at the lowest feasible cost. They
emphasize that each school project carries unique
criteria, and alternatives must be weighted
accordingly—even in similar environments or for
similar user groups.

Neetu B. Yadav, Rakesh Kacha, Neeraj D. Sharma,
and Hiren A. Rathod (2013) stress that the success
of VE/Value Analysis largely depends on the
application of a well-structured methodology,
known as the Job Plan. This framework facilitates
detailed evaluations of value opportunities and the
development of creative solutions. A
multidisciplinary team is essential for maximizing
idea generation, ensuring a wide range of
perspectives, and enhancing communication. In
India, the Five-Phase Job Plan is considered most
effective for implementing VE.

Li Ning et al. (2015), The traditional cost-reduction
methods based solely on experience no longer align
with the demands of today’s economic and real
estate sectors. Construction designs must now
address both the users' functional needs and cost-
efficiency. Their research notes a growing focus on
applying VE to product and project design models,
though models specific to construction design
schemes remain limited.

Dallas (2006) highlights that Value Management
provides a systematic process for understanding
client requirements, identifying inconsistencies, and
clearly communicating these to the project team.
This approach offers various advantages, including
improved  project outcomes and  resource
optimization.

Khaled and Pandey et al. (2016) identify a key
reason for VE’s limited use in construction: it is not
due to a lack of support from management, but
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rather a lack of awareness about its benefits. They
argue that for VE to gain traction, senior leadership
must first acknowledge its value. Furthermore,
design managers must better understand the often-
conflicting priorities between design and project
management, along with the tools needed to
effectively manage the construction process. Early
project decisions are crucial and have lasting
effects—yet this phase receives minimal investment
compared to others, a trend contrary to best
practices in other industries.

Hee Sung Cha and O'Connor et al. (2009) The point
out that applying Value Management Processes
(VMPs) effectively depends on recognizing key
criteria such as Project Value Opportunity (PVO),
timing, and project-specific characteristics. They
introduced a computerized selection tool that aids in
evaluating these factors from a business
perspective, facilitating more targeted and impactful
use of VMPs in construction projects..

I1. METHODOLOGY

3.1 Survey Design and Data Collection

To investigate key influencing factors in irrigation
projects, a structured survey was developed using
Google Forms and distributed among construction
professionals and contractors. The primary
objective was to evaluate significant factors using a
Likert scale approach, allowing respondents to rate
each item based on perceived importance. This
enabled the identification of critical processes
warranting increased attention.

The Likert scale used was as follows:

Response Option Score
Strongly Disagree 1
Disagree 2
Neutral 3
Agree 4
Strongly Agree 5

Table 1: Five-Point Likert Scale

The questionnaire was shared via various
communication  channels, including  email,
telephone, face-to-face interviews, and other
networking methods. Special consideration was
given to the selection of respondents, targeting
experienced personnel in the construction and
project management sectors. Their eligibility was
determined based on factors such as years of
experience, role in the organization, and level of

authority.

Before final distribution, the questionnaire
underwent validation and approval by subject
experts, the project guide, and the project
coordinator. Their endorsement ensured the
credibility and reliability of the tool. Subsequently,

responses  were  collected and  managed
systematically for further analysis.
3.2 Factors  Affecting Irrigation Projects

Considered in Questionnaire

Although previous research has examined various
construction risks, empirical analysis specifically
focused on irrigation projects remains limited.
Drawing from an extensive literature review, the
following 35 key factors were compiled for
inclusion in the survey:

Table 2: List of Factors Considered

S.No Factor Description

F1 Lack of awareness and understanding
F2 Cost-focused mindset

F3 Fragmented decision-making

F4 Perception of value engineering as an

added burden or cost

F5 Cultural and organizational barriers

F6 Lack of support from top management

F7 Resistance from contractors or

subcontractors

F8 Lack of qualified personnel

F9 Inadequate training and education
F10 Limited VE tools and techniques
F11 Shortage of VE experts/consultants
F12 Traditional construction practices
F13 Limited supplier/product options
F14 Regulatory and approval challenges
F15 High dependency on norms/standards
F16 Limited access to technology and

innovation

F17 Absence of standardized VE guidelines
F18 | Lack of standard templates/tools for VE
F19 Time constraints
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S.No Factor Description

F20 Contractual limitations

F21 Complex procurement/tendering

processes

F22 Poor integration with project
management

F23 Lack of standardized processes

F24 Unclear project goals/objectives

F25 | Inadequate benchmarking/performance
metrics
F26 Poor documentation/data availability

F27 Tight project deadlines

F28 Limited budget flexibility

F29 Lack of successful VE case studies
F30 Resistance to change

F31 Poor team communication and

collaboration
F32 Limited industry knowledge sharing

Table 3: Relative Importance Index and Rankings

F33 Lack of focus on long-term
sustainability
F34 Limited client/owner engagement
F35 Low awareness of global VE best
practices

3.3 Relative Importance Index (RII)

To determine the importance of each factor, the
Relative Importance Index (RII) method was
employed. As suggested by Chan and
Kumaraswamy, traditional metrics like mean and
standard  deviation do not capture the
interdependencies among factors. Hence, RII
provides a more reliable measure for prioritization.
The RII formula is given by:

RII =W /(A x N)

Where:

W = weight given to each factor by respondents

A = highest score (i.e., 5)

N = total number of respondents

This approach enabled the systematic evaluation
of each factor’s impact on irrigation project
execution.

3.4 RII Calculation and Ranking

S.No Factor RII Rank
F2 Cost-focused mindset 0.85455 1
F12 Traditional construction practices 0.80606 2
F3 Fragmented decision-making 0.80000 3
F14 Regulatory and approval challenges 0.79394 4
F19 Time constraints 0.78182 5
F1 Lack of awareness and understanding 0.77576 6
F9 Inadequate training and education 0.77576 7
F6 Lack of support from top management 0.76364 8
F23 Lack of standardized processes 0.76364 9
F31 Lack of collaboration and communication 0.76300 10

IV.RESULTS AND DISCUSSION

4.1 General Overview:

This chapter outlines the results derived from the
analysis of the collected survey data using the
Relative Importance Index (RII) methodology. The
insights obtained help in identifying the most
influential ~ factors affecting the successful

implementation of value engineering in residential
construction projects.

4.2 Graphical Representation:
Figure 1 presents a graphical overview of the top
ten factors, based on their respective RIl scores,
which reflect their relative significance in
influencing project outcomes.
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Top 10 Factors Influencing Residential Projects (Based on RIl)
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4.3 Discussion of Findings:

The survey administered to  construction
professionals aimed to gather perspectives on 35
interrelated factors impacting residential
construction projects. Respondents rated each factor
on a five-point Likert scale ranging from 1
(Strongly Disagree) to 5 (Strongly Agree). These
responses were used to compute RII values, which
subsequently facilitated the ranking of all factors.
The complete ranking is provided in Table 3, while
the top 10 influential factors are highlighted in
Table 3.1.

The RII analysis reveals several factors that carry
substantial weight in the context of residential
project performance. Leading the list is the
"cost-focused  mindset* (RIl =  0.85455),
underscoring the industry's strong emphasis on cost
management as a critical success factor. This is
followed closely by reliance on "traditional
construction practices" (RIl = 0.80606), suggesting
that conventional methods still play a prominent
role in project execution.

Further analysis indicates that "fragmented
decision-making" and “regulatory and approval
challenges" also pose significant barriers, reflected
in RII values of 0.80000 and 0.79394 respectively.
These factors highlight the importance of integrated
project governance and streamlined regulatory
procedures.

The impact of "time constraints” is also evident,
with an RII of 0.78182, suggesting that compressed
timelines are a persistent challenge in project
delivery. Similarly, "lack of awareness and
understanding" ranks highly (RIl = 0.77576),

0.3 0.4 0.5 0.6 0.7 0.8

Relative Importance Index (RIl)

implying that knowledge gaps within teams can
hinder the effective adoption of value engineering.
The analysis also points to the importance of
training and education (RIl = 0.77576) and top
management support (RIl = 0.76364), reinforcing
the need for organizational commitment and
capacity building.

Finally, the importance of standardized processes
and effective communication and collaboration
among project team members is emphasized, with
both factors scoring 0.76364. These results suggest
that structured approaches and teamwork are
foundational to successful value engineering
implementation.

V.CONCLUSION

5.1 General

The Relative Importance Index (RII) methodology
was employed to calculate and rank the significance
of various factors affecting irrigation projects. Once
ranked, factor analysis was carried out to reduce
redundancy and group similar influencing elements.
A case study approach further enabled the
assessment of key risks inherent to irrigation-based
construction projects. The outlined objectives have
proven practical and achievable, providing a
structured  foundation for effective project
execution.

5.2 Conclusion

Critical ~ Evaluation of Influencing  Factors
through Literature Review Although extensive
literature is available regarding the application of
Value Engineering (VE) in the construction
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industry, there remains a noticeable gap in empirical
research, particularly within the scope of residential
and irrigation projects. This emphasizes the
importance  of investigating  context-specific
influencing factors to bridge the knowledge gap and
enhance the practical application of VE principles
in these sectors.

Assessment of factor impact via RIl Methodology
The use of Relative importance index provided a
systematic approach for evaluating the influence of
various factors. The results showed that the top ten
ranked factors all recorded RIl scores exceeding
70%, as presented in Table 3.1. This outcome
highlights the high degree of significance attributed
to these factors by industry professionals,
confirming their critical role in the successful
application of Value Engineering in residential
construction projects.

REFERENCES

[1] Connaughton, J.N. and Green, S.D. (1996),
Value Management in Construction - a
Client's Guide, SP29 CIRIA, London.

[2] Colacchia, G.V. (1995), Estimating for Value
Engineering, SAVE International proceedings.

[3] Charles, Y.J., Cheah, C. Y. J., and Ting, S. K.
(2004), Appraisal of Value Engineering in
construction in Southeast Asia, International
Journal of Project Management, February Vol.
23, issue 2, pp 151-158.

[4] Cheah, C.Y.Jand Ting S.K. (2005), Appraisal
of Value Engineering in Construction in
Southeast Asia. International Journal of
Project Management, Vol. 23, pp 151-158.

[5] Cladwell-Shaw, M. and Chan, A. (1992),
Value Management A Gateway to a
more competitive Construction Industry, The
Building Economist, June, Volume 31, pp 7-
11.

[6] Carter (1991/1992), A study of Value
Management and  Quantity  Surveying
practice, Surveyors Publications, London.

[71 Ashworth.A and Hogg.K. (2000), Added
value in design and construction, Pearson
Publication Ltd., United Kingdom.

[8] Brian, R.N. and William C.M. (1995).
Value Management in Construction, A
Practical Guide, United Kingdom.

[9] Brain, R.N. and William C.M. (1995),
Value Engineering in  Saudi Arabia,
SAVE International Conference, pp 9-17.

[10] Assaf, S. et al. (2000), Value Engineering,

College of Environmental Design,
(KFUPM), Dhahran, Kingdom of Saudi
Arabia.

[11] Al-Yousefi, A.S., Al Khuwaiter, A., Al
Oshaish, S. and Shublag, E. (1999),
Value Engineering in Saudi Arabia, SAVE
International Conference, pp 9-17.

[12] Al Duaij, J., Awaida T., and Kollarayam,
A. E. (2007), Performing Value Analysis
on Construction Project Variation Orders,
Cost Engineering International Journal, June
pp 23-27.

[13] Columnist, G. (2009), Value Engineering in
Dubai, (online) available from 06 April
2012, www.constructionweekonline.com.

[14] Dasgupta, R. and Mujumdar, K.J. (2000),
Value Engineering Management in an
Industry-A case study of GGL, SAVE
International Conference proceedings, pp 40-
43,

IJIRT 179965 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 9112


http://www.constructionweekonline.com/

