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Abstract One of the contemporary management tech-

niques aimed at eliminating unnecessary cost and waste

while optimizing full benefit of projects, especially in the

building and construction sector, is value engineering. This

study assesses the implementation of value engineering in

the Ghanaian construction sector. The study adopted cross-

sectional survey with stakeholders consisting of architects,

contractors, project managers, civil and structural engi-

neers, and consultants of construction and consulting firms.

Snowball sampling technique was used through its nucleus

to reach construction firms and respondents who practice

value engineering but are difficult to trace. Questionnaire

was used to collect data using a five-point Likert scale.

Quality control and renewal of old ideas emerged as the

meaning of value engineering regarding construction pro-

fessionals’ understanding of the concept. The factors that

encourage values engineering implementation identified by

the respondents include: reduced wastage of resources,

quality improvements, reduced conflict and risks, efficient

labour, creation of a climate of shared understanding,

definition of programme objectives, early improvement,

understanding of the needs and function, savings that can

be redirected to add value, improved communication

between the parties, and local material usage. Five main

components identified as responsible for non-adoption of

value engineering include: knowledge barrier, demand

barrier, awareness barrier, readiness barrier, and human

resource barrier. The study therefore concludes that value

engineering stands feasible for implementation in the

Ghanaian construction sector if the identified factors to the

non-adoption are eliminated while adopting appropriate

strategies to promote the factors that encourage its

implementation.
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Introduction

Value engineering is a technique that uses problem solving

approach to creative function(s) that deliver the required

quality of project and at the same time minimize cost [1–3].

It should not be associated with the traditional cost

reduction techniques [4]. It goes beyond cost reduction, by

considering a broader process that incorporates functional

and quality ways of managing construction activities in

order to achieve best value. It can, therefore, be practiced

during all levels of construction activities such as pre-

construction, construction and post-construction stages.

Typically, value engineering has benefit of savings in

project cost by eliminating unnecessary cost, proving

project quality, saving time, better project objective

understanding, and enhancing the value of the project [5].

Tagged as a key sector in growing the economy, the

construction sector is tasked to generate income as well as

provide employment [6]. The construction sector in Ghana

is in its primary stage in terms of advanced management

technologies and skills [7]. There is the need to relate and

adapt a more advanced tool in creating a better product and

improved construction process [8, 9]. Various studies have

laid bare the essence and impact tapped from the use and
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practice of value engineering in construction. Atabay and

Galipogullari [10] and Ahmed and Pandey [11] explained

that the benefits earned from the application of value

engineering include schedule savings, improve procedure,

services and products in respect to cost, time and quality.

Furthermore, Kemmochi and Koizumi [12] mentioned the

significance accrued from the practice of value engineering

on projects, such as identifying and removing unnecessary

costs, enhancing understanding of total project, developing

realistic budgets, improving decision making, encouraging

cross-discipline communication and accelerating the

design process. Currently, the practice of value engineering

is being applied in many countries around the world. For

example, market such as USA, UK, Japan, Canada, Aus-

tralia, China and India has gained immensely in their

respective economies by the application of this approach

[11].

However, as a tool in promoting innovation in the

construction sector, value engineering faces barriers that

stifle its smooth implementation. Studies have revealed that

to apply value engineering in better way, hindrances to its

application must be eliminated [13]. This goes to help

practitioners assess the challenges in applying value engi-

neering and undertake appropriate strategies for acceptance

of the value engineering methodology. Simister and Green

[14] revealed that, to avoid value engineering implemen-

tation failure, factors such as expectation, power, partici-

pation, lack of time and uncertainty about the project

should be considered. Some of the challenges with the

application of value engineering include the lack of

experts, lack of policy, obstructions, implementation

challenges, the lack of strategies and wrong perception

[13–16].

The Ghanaian construction sector is earmarked as

developing, and the use of value engineering is unpopular

though evidence suggests its application at some parts of

the sector [7]. Few construction firms in Ghana apply value

engineering techniques in reducing cost, and for enhancing

quality, it is the foreign consulting firms such as the Korean

and Japanese firms that apply the process to reduce costs

and enhance the quality [17]. Carefully juxtaposing the

benefits with the barriers that come with the use of value

engineering, studies have proved little of its capability for

implementation within the construction sector in Ghana,

Fig. 1 Flowchart diagram of the research process
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thus opening up a deficit in knowledge. This study, there-

fore, seeks to investigate the implementation of value

engineering in the context of the Ghana within some

selected cities. This could prepare the grounds and also

serve as a window of opportunity for practitioners to

effectively implement the techniques. The purpose of the

study is to assess the implementation of value engineering

in the construction sector in Ghana. The objectives are (1)

find out the understanding of the concept of value engi-

neering, (2) identify the key encouraging factors to value

engineering implementation, (3) determine the relationship

between the encouraging factors to the implementation of

value engineering, and (4) identify the factors account-

able for non-adoption of value engineering in Ghana.

Figure 1 presents the flowchart of research process.

Methodology

The research adopted cross-sectional survey to study a

sample of the population. The study was conducted across

participants over a period and apparently didn’t warrant to

make follow-ups of the participants captured. The study was

conducted within three geographical towns in Ghana,

namely Sunyani, Kumasi and Accra. These towns were

selected due to the huge presence of foreign direct investors

(China, Portugal, Brazil, etc.) who virtually practice value

engineering in their line of work. Also, capital intensive

construction projects dominate these towns and they are

characterized by massive construction and infrastructure

development projects. The population of the study consisted

of architects, contractors, project managers, civil/structural

engineers, quantity surveyors and consultants of construc-

tion and consulting firms who are involved in the practice of

value engineering. A distinctive feature of value engineering

is its multidiscipline team approach which calls for such

experts in the construction sector for its evaluation entirely

[18]. Snowball sampling technique was used through its

nucleus to reach construction firms and respondents who

practice value engineering but were difficult to trace.

Snowball technique is a sampling technique which the initial

participants of the research help in recruiting other partici-

pants for the study [19]. A total number of the construction

professionals who were traced for the study were 117.

Questionnaire was used to collect data through field sur-

veys from primary sources on respondents’ level of under-

standing of value engineering, reasons for its non-adoption

and factors that encourage its implementation. As an effec-

tive instrument, its development was supported by literature

using five-point Likert scale responses. The questionnaires

were pre-tested and obtained a 0.845 Cronbach alpha which

is above the 0.7 recommended threshold [20]. Out of the 117

questionnaires distributed, 100 were returned indicating a

response rate of about 79%. After screening the returned

questionnaires, 8 were found to be improperly completed,

leaving 92 as useful questionnaires for analysis. Statistical

Package for Social Sciences (SPSS) 20 and Microsoft excel

software were used to analyse the data.One sample t testwas

used to establish significant differences in respondents’

opinions in assessing their understanding of value engi-

neering concept. The study also used factor analysis to

summarize the data appropriately to principal dimensions in

dealing with the reasons for non-adoption of value engi-

neering in the construction sector in Ghana and the main

factors that encouraged its implementation. In ranking the

principal factors, mean relative analysis (MRA) was adop-

ted. The calculation was done with the formula:Table 4

MRA ¼
5n5þ 4n4þ 3n3þ 2n2þ 1n1ð Þ

n5þ n4þ n3þ n2þ n1ð Þ

where n5 to n1 are numbers of responses to the question-

naire from highly encourage to highly discourage. Spear-

man correlation matrix was used to determine the

relationship between the factors.

Results and Discussion

This section of the paper presents the results and further

discusses the findings. The section is sub-divided into

demographic characteristics of respondents, the

Table 1 Respondents’ demographic characteristics (n = 92)

Characteristics Categories/options Frequency Percentage

Profession Architect 24 26.1

Structural engineer 13 14.1

Project manager 20 21.7

Quantity surveyor 21 22.8

Contractor 14 15.2

Occupation

relative to

sector

General consultancy 43 46.7

Architectural

consultancy

16 17.4

Quantity surveying firm 20 21.7

Civil/structural

engineering

consultancy

13 14.1

Education B.Sc. honors 53 57.6

PG diploma 11 12.0

M.Sc/M.Eng 12 13.0

M.Phil. 12 13.0

Ph.D. 4 4.3

Work experience 5 years or less 17 18.5

6–10 years 21 22.8

11–15 years 45 48.9

Above 15 years 9 9.8
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understanding of value engineering concept, factors that

encourage the value engineering implementation, rela-

tionship between the factors of value engineering the

implementation, and the factors that are responsible for the

non-adoption of value engineering.

Demographic Characteristics of Respondents

Information on demographic characteristics of respondents

is presented in Table 1. This focuses on the respondent’s

academic background, professional background, relative-

ness of their job to the construction sector and work

experience.

Understanding Value Engineering Concept

Table 2 represents the descriptive analysis of the level of

respondent’s understanding of value engineering concept.

The findings depict variation in the mean values clearly

indicating a fall of some of the values below the hypoth-

esized mean of 4.0. This cut-off was chosen in order to

determine the critical or major factors that were above the

average value. This decision was influenced by the

respondents’ ratings on a five-point Likert response scale of

between strongly agree and strongly disagree. ‘Quality

control’ recorded the highest rating (mean = 4.07), fol-

lowed closely by ‘renewal of old ideas’ (mean = 4.00).

This indicates the respondents’ understanding of value

engineering as a concept means a quality control and at the

same time a renewal of old ideas in the construction

process.

The respondents’ opinion on the other five factors: cost

cutting, design review, reduction of project profit and use

of cheap material, falls below the hypothesized mean on

understanding value engineering concept. A significance

level (p\ 0.05) was used, rendering quality control and

reward of old ideas to be statistically significant.

Mario [21] describes quality control as process of veri-

fying work and materials to satisfy the applicable standards

as specified within the project objectives. This falls in the

ambit of value engineering as a tool that identifies

unnecessary cost and determines to eliminate them from

the project [10]. Sharma [22] explains that value engi-

neering is not limited only to value improvement but also

preserves the quality and function of the design. Main-

taining quality in this regard places quality control as an

element of value engineering attuned to its understanding

by practitioners in the construction sector. Renewal of old

ideas was the next element that emerged as the respon-

dents’ level of understanding of value engineering. Pra-

shant and Teli [1] explain vale engineering as a process that

uses creativity and teamwork to improve value of a design.

The result shows a strong disapproval to cost cutting,

design review, reduction of project profit, reduction of

quantities and use of cheap labour as the meaning of the

concept of value engineering. This aligns with Prashant and

Teli [1] that value engineering is not about cutting down

cost or making project cheap. Similarly, Atabay and

Galipogullari [10] explained that the concept of value

engineering is not cost reduction of project but rather a

systematic way of improving value of the product and the

services through functional activities. Agreeably, Dutta

[23] and [24] point out that the concept of value engi-

neering does not centre on the cost or standard reduction of

the project. The ability of the practitioners to sideline the

factors mentioned from the proceedings of this argument

justifies their consciousness of the existence of value

engineering of the construction sector in Ghana. The pos-

sibility of implementing value engineering in the Ghana is

promising but requires appropriate understanding of the

concept of the entire process [25]. The advantages of

implementing value engineering in the construction sector

in Ghana are enormous [15].

Factors that Encourage the Implementation

of Value Engineering

Mean relative analysis (MRA) was used to analyse the

factors that encourage value engineering implementation.

The result in Table 3 shows the weight and rank obtained

by each item dependent on the ratings obtained by each

Table 2 Level of understanding of value engineering (n = 92)

Factor Mean SD t Sig. (p value) Remark

Cost cutting 3.89 1.094 - .953 .343 Disagree

Design review 3.85 .825 - 1.77 .080 Disagree

Quality control 4.07 .899 .696 .019 Agree

Reduction of project profit 3.73 1.168 - 2.23 1.000 Disagree

Renewal of old ideas 4.00 1.059 .000 .028 Agree

Reduction of quantities 3.74 1.047 - 2.39 .488 Disagree

Use of cheap materials 3.58 1.424 - 2.86 .065 Disagree
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using MRA to assess the factors on five-point scale from

highly encourage to highly discourage.

From Table 3, it can be observed that the main factors

ranked by the respondents as per the hypothesized mean of

4.0 include: reduced wastage of resources, quality

improvements, create ideas for improved outcomes, reduce

conflict and risks, efficient labour, create a climate of

shared understanding, better definition of project objec-

tives, early improvement, better understanding of the needs

and functions, savings can be redirected to add value,

improved communication between the parties, and local

material usage.

Reduced wastage of resources was ranked first by the

respondents. Resources can be in the form of materials,

time, labour, among others. Value engineering seeks waste

reduction and also aims at increasing the value of the

project through good management of resources [26]. This

view is supported also by Atabay and Galipogullari [10]

who explained that value engineering uses rationalist

evaluation techniques that exposes unnecessary costs of the

project that has the potential of increasing the resources

such as finance, workforce and materials.

Quality improvement, another important determinant

that encourages the implementation of value engineering,

was ranked second. Reduction of risk is just one of the

benefits enjoyed besides improving the value of a product.

SAVE International [18] elaborates further that value

engineering is a multidisciplinary group that houses expe-

rienced professionals, experienced and experts in their

respective fields. Such experts are keen on ensuring that

products and services comply with requirements according

to set standards so as to attain and improve quality.

The fundamental component from which value engi-

neering is carved is derived from the ability to use alternate

ideas and apply creativity to a project while focusing on

reducing cost, improving product or both [27]. This goes to

expand the third ranked factor of creating new ideas which

in the rightful place corroborates possibility of imple-

menting value engineering the construction sector. Pra-

shant and Teli [1] explain that, as a problem solving

approach, value engineering requires thinking and creative

abilities to fulfil its requirements. Encouraging critical

thinking and creative minds in the construction sector

positions this proposition significant in its implementation

in the construction sector [28].

Ranking fourth was reduction in conflict and risks.

Value engineering follows a structured, disciplined proce-

dure opposed to the interest and opinions of an individual

[29]. This systematic process is carried out and supervised

by experienced multidiscipline team that are pulled toge-

ther from their respective disciplines [30]. With clearly

defined project goals and objectives, the elimination of any

obstructions and incompatibilities is prevalently on the

high. This in totality goes to enhance its implementation in

the construction sector [1].

Fifth among the factors was efficient labour. Boorman

[31] suggests that value engineering is very influential in

undertaking the responsibility of putting the parties

involved in construction activities together to make them

efficient and effective. Thompson and Rizova [32] explain

that value engineering allows weakness in operation to be

Table 3 Ranking of the factors

Factors 1 2 3 4 5 TOTAL
P

W MRA Rank

Reduced wastage of resources 3 2 4 39 44 92 395 4.29 1

Quality improvements 1 2 8 41 40 92 393 4.27 2

Create ideas for improved outcomes 1 4 8 47 32 92 381 4.14 3

Reduce conflict and risks 0 2 16 41 33 92 381 4.14 3

Efficient labour 0 6 11 39 36 92 381 4.14 3

Create climate of shared understanding 3 1 13 38 36 92 376 4.13 6

Better definition of project objectives 2 1 14 44 31 92 377 4.10 7

Early improvement 2 2 11 53 24 92 371 4.03 8

Better understanding of needs/functions 3 3 12 43 31 92 372 4.04 9

Savings redirected to add value 0 5 16 43 28 92 370 4.02 10

Improved communication between parties 0 4 19 40 29 92 370 4.02 10

Better understanding of the project 0 5 17 39 31 92 370 4.02 10

Local material usage 2 3 16 41 30 92 370 4.02 10

Programmers staged/phased to allow progress 2 4 16 41 29 92 367 3.99 11

Time savings (schedule savings) 3 6 14 35 33 92 362 3.98 12

Cost reductions 4 2 13 47 26 92 365 3.97 13

Client insight into the project 1 5 19 39 28 92 364 3.96 14
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Table 4 Relationship between encourage factors to the implementation of value engineering

Factor 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Cost reduction 1

Time saving .420** 1

Quality improvements .253* .472** 1

Reduced waste of resources .268** .271** .500** 1

Better understanding of needs/functions .471** .280** .323** .470** 1

Create new ideas for improved outcomes .356** .249* .480** .268** .431** 1

Create climate of shared understanding .338** .267* .413** .517** .464** .368** 1

Reduce conflict/risks .157 .111 .445** .495** .280** .345** .509** 1

Better understanding of project .274** .146 .334** .249* .349** .412** .332** .418** 1

Better definition of project objectives .162 .234* .212* .172 .267* .254* .119 .228* .510** 1

Programmers staged/phased to ensure progress .244* .318** .229* .267* .288** .387** .375** .289** .194 .318** 1

Client insight into the project .295** .209* .197 .254* .430** .391** .434** .245* .454** .400** .439** 1

Savings redirected to add value .114 .270** .339** .248* .226* .377** .278** .281** .280** .282** .417** .504** 1

Improved communication between the parties .242* .182 .138 .219* .434** .162 .346** .180 .392** .225* .168 .444** .407** 1

Early improvement .267* .254* .299** .132 .359** .339** .173 .207* .491** .345** .284** .284** .204 .270** 1

Local material usage .279** .223* .250* .216* .086 .242* .314** .355** .258* .234* .227* .225* .177 .225* .295** 1

Efficient labour .284** .177 .445** .429** .390** .227* .489** .420** .290** .303** .191 .404** .264* .311** .245* .323** 1

*Correlation is significant at the 0.05 (2-tailed)

**Correlation is significant at the 0.01 (2-tailed)
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eliminated and, thus, halt the injection of capital into the

operation which is of no value to the client but only creates

cost. Value engineering is focused on ways of maximizing

revenue. Maximizing revenue also is dependent on efficient

labour [33]. Knowledge of such correlation can impact on

the technically capabilities of the workforce to boost its

implementation.

Relationship Between the Encouraging Factors

to Value Engineering Implementation

A bivariate correlation was carried out to determine the

relationship between the encouraging factors to the

implementation of value engineering. Correlation matrix of

the encouraging factors to the implementation of value

engineering analysis is displayed in Table 4. There are both

positive and negative relationships between the factors.

Most of the factors correlated above 0.3 and multi-

collinearity is noticed as was also identified in the study by

Danso and Obeng-Ahenkora [34]. The highest correlation

coefficient was 0.510 existing between better understand-

ing of project and better definition of project objectives at a

significant level (p\ 0.01). The factor better understand-

ing of project further had a positive relationship with early

improvement with correlation coefficient of 0.491. This

implies that to implement a technique successfully, it is

therefore appropriate to have a very clear understanding of

the project so that it can be defined within the context of its

objective. With clearly defined project goals and objec-

tives, the elimination of any obstructions is prevalently on

the high. This in totality goes to enhance the implemen-

tation of the value engineering technique within the con-

struction sector [1]. As structured systematic procedure,

any specified standard outlined in the project objective

which does not lead to an increase in the projects value and

resources are easily detected and dealt with [35].

There was correlation coefficient of 0.509 existing

between creation of climate of shared understanding and

reduce conflict/risk at p\ 0.01. It was followed by corre-

lation coefficient of 0.495 existing between reduced waste

of resources and reduce conflict/risks. Creation of a cli-

mate of shared understanding further had a positive rela-

tionship with efficient labour with coefficient correlation of

0.489. Implying that if conflict and risk on construct sites

Table 5 Factors responsible for the non-adoption of value engineering (n = 92)

Factors Component

1 2 3 4 5

Lack of legislation for use of VE in construction sector .723

Lack of professionals for construction works .655

Non-cooperative attitudes from other participants .643

Lack of contractual provision for implementations of VE among owners .643

Unqualified VE facilitators .555

Unstable economy .528

Lack of knowledge and practices .524

Technology level .510

Outdated standards and specification .422

Clients don’t often pay for the services .757

Clients don’t often request for the services .739

Not suitable for low cost projects .620

Procurement style .554

Inadequate finance/funding .816

Inadequate knowledge of benefits of value management .678

Lack of understanding by client organizations .551

Lack of active involvement of stakeholders .549

Lack of culture to accept changes .524

Lack of theoretical basis to underpin the field of value engineering in higher institutions of learning .688

Inadequate time to test appropriateness of the ideas generated .587

Lack of local guidance/information .584

Non-involvement of building services contractors .557

Lack of professionals in VE management .805

Lack of VE experts .738
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are reduced, then the impact of factors such as creating a

climate of shared understanding, reduced wastage of

resources and labour efficiency will increase. The under-

standing of this knowledge by practitioners would foster

smooth value engineering technique implementation in the

construction sector [36].

Quality improvements had a positive correlation with

reduced wastage of resources at correlation coefficient of

0.500. There was also a positive relationship between

quality improvements and creation of new ideas for

improved outcome with correlation coefficient of 0.480.

Also, time saving had a positive relationship with quality

improvements at 0.472 correlation coefficient. Further-

more, cost reduction correlated positively with better

understanding of needs/functions at 0.472 correlation

coefficient. This suggests that when quality improvement is

created, it will reduce wastage on site, provide improved

project outcome and save time, thereby reducing the

associated overruns within the construction projects

[37, 38]. Quality improvement helps to reduce risk, saves

time and provides the benefits of improving the value of a

product.

Factors Accountable for Non-adoption of Value

Engineering

Result on the reasons for non-adoption of value engineer-

ing technique within construction sector is presented in

Table 5, which provides a summary of result using factor

analysis to ascertain the reliability and confidence of the

dataset, as was also identified in a study by Obeng-Ahen-

kora and Danso [39]. The factors were adopted from lit-

erature which was used to prepare the questionnaire with a

five-point response Likert scale. Results obtained were

based on 92 responses. Factor analysis was used to analyse

the interrelationship among factor with their common

dimensions. Although the eigenvalue of 1 or greater picked

six factors, five were selected which explained about 59%

of total variance (Table 6) meeting the set standard of

explaining 5%. Relatively, the breakdown of the accrued

percentage explained individually was 27.46%, 9.032%,

8.785%, 7.229% and 6.323% with each corresponding with

components 1 to 5, respectively. This relation was further

consolidated by the scree plot displayed in Fig. 1, which

identified five factors also. Each component had at least

two clusters of variables.

To ascertain the reasons for non-adoption of value

engineering in the construction sector, Table 5 outlines a

clearer picture of the factors loaded onto the various

components using the varimax method of rotation. The

existing factors for component one were the lack of pro-

fessionals for construction works, non-cooperative attitudes

from other participants, the lack of contract provision on

implementations of value engineering among owners,

unqualified value engineering facilitators, unstable econ-

omy, the lack of knowledge and practices, technology

level, outdated standards and specification, and the lack of

legislation concerning the use of value engineering. This

was labelled as knowledge barrier and explained 17.3432%

of the variance. Four factors were loaded onto the second

component, and they were clients don’t often pay for the

services, clients don’t often request for the services, not

suitable for low cost projects, and procurement style. These

factors explained 11.7842% of the variance and thus named

demand barrier. The third component that explained

11.1992% consisted of inadequate finance/funding, inade-

quate knowledge of value engineering benefits, the lack of

understanding by client organizations, the lack of active

involvement of stakeholders, and the lack of culture to

accept changes which were also labelled as awareness

barrier. Factors such as: the lack of theoretical basis to

underpin the field of value engineering in higher institu-

tions of learning, inadequate time to test appropriateness of

the ideas generated, the lack of local guidance and infor-

mation, and non-involvement of building services con-

tractors, constituted the fourth component, explaining

10.0582% of variance. This subsequently was captioned as

readiness barrier. Eventually, the fifth component had the

following as their factors: the lack of trained professionals

in value management and the lack of VE experts. This

Table 6 Total variance explained

Components Total variance explained

Initial eigenvalues Extraction sums of squared loadings Rotation sums of squared loadings

Total Variance % Cumulative % Total Variance % Cumulative % Total Variance % Cumulative %

1 7.139 27.46 27.46 7.139 27.46 27.46 4.509 17.3432 17.3432

2 2.348 9.032 36.492 2.348 9.032 36.492 3.064 11.7842 29.1274

3 2.284 8.785 45.277 2.284 8.785 45.277 2.912 11.1992 40.3266

4 1.879 7.229 52.506 1.879 7.229 52.506 2.615 10.0582 50.3848

5 1.644 6.323 58.829 1.644 6.323 58.829 2.195 8.4432 58.828

Extraction method: principal component analysis
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component explained 8.4432% of variance and was named

human resource barrier.

In addition to the variables analysed, Table 7 presents

an overview of results from the Kaiser–Meyer–Olkin

measure of Sample Adequacy and Bartlett’s Test of

Sphericity. The Kaiser–Meyer–Olkin (KMO) value of

0.714 and the Bartlett’s test (Chi-square = 921.127, df =

325 and p\ 0.000) significantly warrant factor analysis to

proceed as it proves sampling adequacy and also provides

enough evidence to reject the null hypothesis of identity

matrix.

Component 1: Knowledge Barrier

The principal component described 27.46% of the total

variance with nine (9) factors contributing to non-adoption

of value engineering in the construction sector. This

component reveals one of the many reasons for non-

adoption of the value engineering in the construction sector

of Ghana. Knowledge in value engineering envelops its

principles, applicability, methodology and its benefits. The

barrier in knowledge creates a chain of unqualified value

engineering experts, incompetent value management team,

inadequate professionals, influx of wrong ideas and atti-

tudes among others. Kim et al. [13] in their study con-

ducted in Vietnam found similar result and therefore

introduced foreign certification system granted by SAVE

International [18] and also trained more value engineering

experts. Adapting this intervention will enlighten and

broaden the knowledge base of practitioners and encourage

its adoption in the Ghanaian construction sector.

Component 2: Demand Barrier

The component 2 (demand barrier) explained 9.032% of

the overall variance which consists of four (4) factors

loading onto it. Client’s commitment as suggested by Al-

Yami and Price [40] was among the five major hindering

factors of value engineering implementation in Pakistan.

Clients are often limited in knowledge as well as advice or

guidance in value engineering application. A concern

attributed extensively to the lack of value engineering

experts; clients in a great deal take this value improvement

technique as an embodiment of the whole project cost. The

clients become reluctant in paying for this extra cost in

implementing the process as they are completely naive of

its returning benefits. Sometimes blurred with the under-

standing of incurring extra cost, clients request for this

approach is often stifled. Interestingly, many practitioners

devoid of this practice rate the traditional procurement

system of cost cutting even to the value engineering pro-

cess. This sends a strong notification of their unawareness

of the impact of this tool in the Ghanaian construction

sector.

Component 3: Awareness Barrier

The third principal component explained 8.785% of the

overall variance consisting of five (5) factors. Inevitably,

accepting change in our part of the world both in deed and

in practice is very challenging. Still glued to the traditional

methods, we turn to embrace value engineering into our

system. Typical in practice is the use of Bill of Quantities

which gradually is diminishing [41]. A study by Kelly and

Male [42] emphasized surveyors in this area; specifically

those in large firms are changing from the usual roles to a

development of management service. Many in the

Ghanaian construction sector fear this technique may scrap

off their profession and even add little or no improvement

to the traditional method. This belief has generated in them

a hostile perception restraining them from becoming aware

of the new methods, and participation or involvement in

the construction sector. This is further explained by Cheah

and Ting [43] that none awareness of the knowledge about

value engineering causes limitation in its use. An intensive

training by way of seminars and workshops for practi-

tioners will bring them up to speed with the current trends

and processes of value engineering in the construction

sector.

Component 4: Readiness Barrier

Principal Component 4 had four factors loading onto it and

explained 7.229% of the total variance. Some experts in the

Ghanaian construction sector as well as owners may have

little or no idea of value engineering. Kim et al. [13]

suggest that, little awareness of value engineering and

engineering application can result in lack of interest and

confidence from construction parties. Many owners still

remain clouded as they equate cost cutting to value engi-

neering. They argue that this technique consumes time and

add extra cost to the project. Overriding this barrier and

making it beneficial while aiming at improving awareness

are that seminars and training workshops should be orga-

nized to update and upgrade owners and practitioners in the

construction sector. This can help them to appreciate better

Table 7 Kaiser–Meyer–Olkin and Bartlett’s test

Kaiser–Meyer–Olkin (KMO) and Bartlett’s test

KMO measure of sampling adequacy .714

Bartlett’s test of sphericity

Chi-square 921.127

df 325

Sig. (p) .000
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the need for value engineering so as to support and

encourage its implementation [44].

Component 5: Human Resource Barrier

This principal component explained 6.323% of the total

variance with two factors loading onto it. Value engi-

neering is a process which employs creativity and func-

tional analysis to achieve value [11]. The proceedings

clearly indicate the features bonded to value engineering in

terms of training, requisition, and sense of competency one

has acquire to be qualified before applying value engi-

neering [44]. There is shortage of experts, knowledge and

trained professionals in value engineering in the construc-

tion sector [13]. A remedial to this barrier places respon-

sibility on the Ghanaian construction sector to invite

experts from countries advanced in this methodology to

train practitioners in this direction [12]. Additionally,

engaging in exchange programmes with such countries to

learn and gain this body of knowledge will result in

obtaining qualified engineers for the domestic construction

sector [36].

Summary and Conclusion

The study assessed the implementation of value engineer-

ing in the construction sector of Ghana. The objectives

were to find out the understanding of the concept of value

engineering, identify the key encouraging factors to value

engineering implementation, determine the relationship

between encouraging factors to the value engineering

implementation, and identify the factors accountable for

non-adoption of value engineering in Ghana. Quality

control and renewal of old ideas emerged significantly as

the meaning of value engineering regarding the profes-

sionals understanding of the concept. The key encouraging

factors identified by the respondents include reduced

wastage of resources, quality improvements, creation of

new ideas, reduced conflict and risks, efficient labour,

creation of a climate of shared understanding, early

improvement, better understanding of needs/functions,

savings that can be redirected to add value, improved

communication between the parties, and local material

usage. Most of the variables correlated above 0.3 and

multicollinearity were noticed, with the highest correlation

coefficient of 0.510 found between better project under-

standing and better definition of programme/project

objectives at a significant level of 0.01. Five factors were

identified as the main components accountable for non-

adoption of value engineering. These include knowledge

barrier, demand barrier, awareness barrier, readiness bar-

rier and human resource barrier. The study therefore

concludes that value engineering stands feasible for widely

implementation in the Ghanaian construction sector if the

factors to its non-adoption are attended to, while taking

steps to promote the factors that encourage its implemen-

tation. The study recommends to the government and the

construction professionals to take the necessary steps to

curb the factors accountable for the non-adoption of value

engineering in Ghana. The methodology and design of this

study were not without limitations. The respondents for the

study were selected from only construction and consul-

tancies firms that practice value engineering, and therefore

limited the number of respondents used in the study. Fur-

thermore, there was limitation in the number of regions

selected for the study which makes it difficult to generalize

the findings.
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