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Abstract

The need for Optimum Value benefit realization on Road Projects in de-
veloping countries has become topical. While the traditional Cost Control
project management process only aligns actual costs with budgeted costs,
Value Engineering (VE) is a sustainable and systematic innovative metho-
dology for establishing the best functional balance among desired features of
a project. A Value Engineering (VE) study was conducted with the aim of
examining the benefits associated with its use on Road Projects in Ghana.
This study employed a two-stage research procedure: desk study and field re-
search. The literature review identified the Optimum Value benefits asso-
ciated with VE road project management technique as increased Confidence
Level in Contract Compliance, reliable Implementation Level of Construction
Delivery and enhanced Effectiveness Level of Project Sustainability. A quan-
titative survey research design based on a purposive sampling technique of
selecting respondents was adopted. Employing closed-ended questions, 40
sets of questionnaires were issued to professionals in Road Infrastructure and
Support Agencies (RISA) under the Ministry of Roads and Highways (MRH)
in the Eastern Region of Ghana. At a response rate of 85%, descriptive statis-
tical analysis (Means, Standard Deviations and Variances) and inferential sta-
tistical analysis of variance (ANOVA) test were used to process the data and
determine whether there was any significant difference between VE benefit
parameters and the groups of respondents. The results revealed that road
professionals are familiar with the VE process but solely use Cost Control
project management technique. Road professionals recognized the high Op-
timum Value benefits of professionally ethical Contract Compliance, efficient
Construction Delivery and functionally viable Project Sustainability on VE
road project management process.
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1. Introduction

Road Projects are capital intensive therefore require optimum service quality for
cost-effectiveness. Rapid innovations in technology necessitate a critical look at
existing project management processes in order to enhance quality delivery and
sustainability [1] [2]. Road Projects in Ghana have, hitherto, employed the Cost
Control project management process of achieving Value. According to Chileshe
et al. [3], Value Engineering (VE) is not a popular project management process
in the road construction sector; a major reason for the incessant excessive project
cost overruns, poor quality, excessive time overruns and poor functional features
on road projects. Dzah’s [4] study of the Ghanaian construction industry recog-
nized that Consultants critically differentiated between mere Cost Control and
VE project management processes. VE maintains a sustainable balance among
project management process parameters. When the potential of VE practice is
not harnessed, optimum value benefits cannot be achieved. Kissi et al. [5] also
asserted that although VE presents a solution to the existing myriad of project
management challenges, the concept is yet to find a niche in the construction
industry of Ghana. It is therefore abstruse to state with any conviction that VE
process components are employed on road projects [6] [7].

VE is a comprehensive strategy for the management of costs, time, quality and
safety standards with the ultimate goal of guiding the work to achieve optimum
value [8] [9]. Cost Control project management techniques do not guarantee
quality or value. However, optimum value benefits can be realized through the
VE process. This is attained by instituting VE multidisciplinary teams as a sup-
plement to the existing interdisciplinary project teams. Besides, Value Clauses
are introduced in the contract documents and a method enhancement incentive
program is encouraged to enable contractors to gain rewards for optimizing
construction techniques on projects; ultimately promoting a cost-saving VE in-
centive program on projects [10] [11] [12]. Developing asset management re-
sponsibility action plans for teams also boosts VE on projects.

The study is based on the research gap that no Optimum Value benefits have
been realized on Road Projects execution so far in Ghana with the existing Cost
Control project management process. The aim of the research is to assess the
benefits associated with the use of VE technique on Road Project management
in Ghana, from the Road Professionals’ perspective. In order to achieve this, the
study will seek to address the research question on the benefits associated with
Value Engineering. This question will be answered by drawing on comparative
studies between two main project management processes of Value Engineering

(VE) and the Cost Control respectively. It is very important to note that the gap
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between these two processes is the functional element of Value [13]. Whereas
the Cost Control process seeks to regulate cost within project budget [7] [14],
the VE process maintains a sustainable balance among all project budget re-

quirements to improve Value [15].

2. Literature Review

2.1. Road Projects in Ghana

Roads contribute significantly to the economic infrastructural development of a
country. Road transportation is overwhelming the most widely employed means
of traversing Ghana. Agriculture, Mining, Manufacturing, Construction and other
socio-economic activities thrive on the sustainable management of the road.
Roads link all major cities, towns, villages, agricultural production areas and
other economic activities with local, regional and national markets. These are
essential for enhancing socio-economic activities in the country [16] and stimu-
lating growth and development [17]. Road Projects in Ghana require huge capi-
tal investment [18]. Without corresponding optimum values being realized, the
high investment becomes acceptable, unjustifiable and a colossal economic ab-
erration and deficit. The Ministry of Roads and Highways (MRH) is the Agency
in charge of road project management and administration, road construction,
road rehabilitation and maintenance, as well as, road safety and the environment
in Ghana [19]. It comprises the following main agencies: Ghana Highway Au-
thority (GHA), Department of Urban Roads (DUR), Department of Feeder
Roads (DFR), the Koforidua Training Centre (KTC) and the Ghana Road Fund
Secretariat (GRFS). Road networks in Ghana are classified as trunk roads (re-
gional, inter-regional and inter-national corridor roads), feeder roads (rural
roads) and urban roads (metropolitan and municipal roads); being managed by
GHA, DFR and DUR, respectively. The vision of the MRH is to provide and re-
tain a combined, economical, harmless and supportable road transport network
receptive to the needs of users, supporting development and poverty alleviation.
The mission of the ministry is to transport the mandatory guidelines, monitor
and assess packages and projects to safeguard the delivery of inexpensive, com-
bined, innocuous, receptive and supportable road transport network that will
meet the financial, communal and ecological needs as well as national and in-
ternational principles. All Road Projects in Ghana are developed and managed as
follows [19]:

1) Inventory, Design, Estimation and Project packaging;

2) Preparation of Tender and Contract Documents;

3) Invitation for Bids and Expression of Interests;

4) Evaluation of Bids;

5) Award of Contracts;

6) Supervision/Monitoring and Award of Projects/Contracts;

7) Preparation and Certification of Payment Certificates;

8) Preparation of Monthly, Quarterly and Annual Reports;
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9) Post Audit/Project Completion Reporting;

10) Conduction of Road Condition Survey.

There is a need for systematized approach to this process with the objective to
achieve the best balance among these factors for optimum cost, reliability and
overall project performance. This important link between design through con-
struction to maintenance, which is the focus of VE, is not well established in the
Ghanaian road sector. No VE component is incorporated into the development
and management strategies of the process. There is a fixation on Cost Control
structure [19] thereby restricting all aspects of the work to budget considerations
[6]. This narrow view invariably pays little attention to the greater Value Opti-

mization deliberation.

2.2. Optimum or Best Value

SAVE International [20] views Value as a fair return on properties, facilities or
cash for scheme or project. Realizing true worth becomes an objective, and it is
met by analyzing the functions of systems and resources available for use to ful-
fill the functions. SAVE International [20] recommends that the function should
be measured by performance requirements while resources to be measured in
terms of materials, labor, prices or cost and time. Kasi [21] indicated that Value
is accomplished when the project has a high performance by reaching the de-
sired acceptance at a reasonable cost. The Value of any road construction project
is the performance of its owner functional requirements (budget or cost value,
time value, quality value, scope value, among others) at the lowest life-cycle costs
[22]. The ultimate approach to optimizing Value is maintaining a balance among
all owner functional project features by increasing Value rather than reducing
Costs [23]. Based on this, there is a need to analyze Value for optimized results
[24] [25]. Value is the ratio of Function (Quality or Performance or Worth) to
Cost (Price you pay or Resources). Thus “Optimum or Best Value” is deter-
mined by the ratio of Functional Requirements (Desired Customer Performance
or Quality or Worth) to Lowest Life Cycle Cost [26]. There is, therefore, the
need for high Functional Requirement at the least Life Cycle Cost for Optimum
or Best Value to be accomplished [27] [28].

2.3. Cost Control Project Management Process and Optimum
Value Deficiencies

Cost Control project management process is the ultimate process of project cost
management [29] [30], which seeks to analyze and manage cost with basic
processes of resource planning, cost estimation and cost budgeting [29] so that
the project budget is not exceeded [31]. Limitations in Value exist in this project
management process; thus, a contemporary project management process should
be directed towards achieving an Optimum Value [32]. The Cost Control process
on Road Projects in Ghana has over the years resulted in imbalances in the
project management requirements of Road Projects such as excessive cost over-

runs (deviations in contract sums as against final accounts), excessive time
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overruns, unsatisfactory quality and poor safety and environmental practices [6]
[7] [14] [33] [34]. This Cost Control process has rendered most Road Projects
functionally unsustainable. Road Professionals in their effort to manage Road
Projects need to establish equilibrium between their strategic and operational

concerns [35].

2.4. Value Engineering (VE) Project Management Process and
Optimum Value Benefits

Value Engineering (VE) project management process is a sustainable, systematic
and innovative methodology for establishing the best functional balance among
the desired features or requirements of a project [36] [37]. VE, also known as
Value Planning (VP); Value Analysis (VA), Functional Analysis (FA) or Value
Management (VM) it is a multi-faceted concept that has many requirements in-
cluding knowledge of project systems, cost estimating and working in multidis-
ciplinary teams [21] [23] [24] [38]. The best time for applying VE is at the plan-
ning and early design stage (Figure 1). Changes effected at this stage will result
in major cost savings to the owner without expensive change orders [10] [39].
On the other hand, VE can be applied during the construction phase when there
is a contractor-incentive sharing clause where a contractor may be allowed to
share in the savings resulting from his/her recommendations for cost-reduction
[23]. A multidisciplinary team has proved to be the most effective structure for a
VE study [40] [41]. The VE process is applied by this team to improve the value
of a project through the analysis of functions [42]. It is a two-stage process: the
VE Job Plan and VE Methodology [23] [43].

The VE Job Plan consists of the following sequential phases or study processes
(Figure 2):

1) Information phase—“Project High-Cost Component Determination” phase.

Cost
A

Cost Reduction Potential Cost to Change

Most VE projects
developed in this phase

« >

Break even
point

/// \

Concept Planning Design Construction  Operation

>

Time

Figure 1. Cost reduction potential (Cost) vs. Cost to change (Time) (Source. Dell Isola,
1982) [39].
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Figure 2. The value study process flow diagram (Source: SAVE, 2007) [44].

2) Function Analysis (FA)—“Functions and Activities Determination” phase.

3) Speculative—“Creation of Alternatives” phase.

4) Evaluation—“Cost Allocation and Analysis” phase.

5) Development phase—“Optimum Alternative Selection” phase.

6) Presentation phase—“Best Alternative Reporting” phase.

7) Implementation phase—“Strategies for the Implementation of Best Alter-
native” phase.

8) Final Acceptance phase—“Defense of Implementation Plan to Owner”
phase.

The typical Function Analysis System Technique (FAST) or VE Methodology
is shown in Figure 3 [45]. The formal approach to the VE Methodology is as
follows [46] [47] [48] [49]:

1) The Charette Methodology—administered by the design team at the end of
the compilation of the project brief but prior to the design phase;

2) The 40-Hour Workshop Methodology—a weeklong VE study undertaken
by a second and independent design team to review preliminary designs;

3) The Value Engineering Change Proposal (VECP) Methodology—Cont-
ractors deliver alternative but economically feasible designs, elements, specifica-
tions or method statements.

In the management of Road Projects, detailed components of the road to be
constructed such as bridges, drains, culverts, subgrade, subbase, base, wearing
course, road markings, kerbs, medians, among others, can be subjected to a VE

analysis in order to optimize the overall Value of the Road Project. In his study
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Figure 3. The VE functional analysis system technique (FAST) (Source: Jarboe, 1978) [45].

of a highway bridge construction, Jarboe [45] demonstrated that a saving of
14.3% on the original design was attained through the application of the FAST
technique.

VE has the propensity of optimizing the Value on projects in three different
dimensions:

1) Contract Compliance Optimum Value benefit

Contract Compliance (CC) on projects is a state of acting in conformance
with the predefined and agreed rules, contract clauses or guidelines to meet the
stated and implied needs of the project client or beneficiary. In terms of contract
compliance, the use of VE will be professionally ethical during the planning and
design stage for Optimum Value benefits if it meets the stated and implied needs
of clients, reduces life cycle costs, decreases timelines, optimizes Value, improves
quality and functional performances. The application of VE at an early stage will
be justified if it breaks high costs and low efficiencies, averts excessive variations,
enhances project teams, enhances project schedules and isolates design deficien-
cies [42] [49]. The confident level (CL) measures the Contract compliance status.

2) Construction Delivery Optimum Value benefit

Construction Delivery (CD) deals with different ways to organize construc-
tion services to execute a project. In terms of CD, the use of VE will be consi-
dered efficient during construction stage for Optimum Value benefits if Value is
an avenue to address quality or not to be equated to money. Value is client-centered
(human process), precede product (project) and based on analysis of the func-
tional elements. Other considerations are whether Cost is reduced, Time is saved
and Quality is improved [23] [41]. Construction Delivery is assessed in terms of
its Implementation level (IL).

3) Project Sustainability Optimum Value benefit
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Project Sustainability (PS) deals with procedures geared towards meeting the
needs of the present generation but which will not affect the ability of the future
generation to also address their economic, social and environmental impacts of
the project. In terms of project sustainability, the use of VE will be functionally
viable during the operation and maintenance stage for Optimum Value benefits.
VE targets achieving the essential functions of the project components at the
lowest life cycle costs and striving for a sustainable balance among all the project
management parameters [30]. This will ultimately give rise to functionally viable

projects [28]. The effectiveness level (EL) is a measure of Project Sustainability.

3. Research Method

This study adopted the literature review and survey approach based on a purpo-
sive sampling technique of selecting respondents [50] under the Ministry of
Roads and Highways (MRH) from Koforidua in the Eastern Region of Ghana.
This region was used for the study because it links a number of economically
and socially significant highways from the southern to the northern parts of
Ghana. Questionnaires were made up of categorical (nominal) data responses
and continuous (ratio) data responses [51]. A total of thirty-four (34) question-
naires were successfully retrieved from forty (40) administered; representing
85% response rate. This high response rate was achieved as a result of the nu-
merous follow-ups. These were then coded and subjected to statistical tests. In
all, 13 respondents were from Department of Feeder Roads (DFR), 9 from Gha-
na Highway Authority (GHA), 7 from Department of Urban Roads (DUR) and 5
from the Koforidua Training Centre (KTC). These can be found in Table 1.
Over 86% of the respondents were professionally affiliated (Figure 4).

Table 1. Road infrastructure and support agencies (RISA).

Road Professionals ~ Frequency  Percentage  Cumulative Percentage

DEFR (1) 13 38.2 38.2
DUR (3) 7 20.6 58.8
Valid GHA (2) 9 26.5 85.3
KTC (4) 5 14.7 100.0
Total 34 100.0
13.2%

N

86.8%

BY 5N

Figure 4. Professional affiliation of respondents.
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The statistical techniques used were Descriptive Statistics (Means, Standard
Deviation and Variance) and Inferential Statistics (Parametric Analysis of Va-
riance (ANOVA) tests). Descriptive Statistics deal with the analysis of datasets in
terms of their measures of central tendencies (such as means) and measures of
dispersion (such as standard deviations and variances); necessary to determine
the normality of the distribution [52]. Parametric tests assume a normal distri-
bution of the underlying population sample means with continuous (ratio) da-
tasets [53]. The ANOVA tests became necessary because there was the need to
compare two means from two independent (unrelated) groupings under the
same dependent variable of Road Infrastructure and Support Agencies (RISA) of
MRH. ANOVA tests were determined from the premise that the mean differ-
ences between and within groupings were the same [53] [54]. Data were ana-
lyzed using essential research analytical tools and techniques: Statistical Package
for the Social Sciences (SPSS) and MS EXCEL [51] in order to examine the bene-

fits associated with the use of VE on Road Projects in Ghana.

4. Results

Results were obtained from a questionnaire survey of professionals from the
Department of Feeder Roads (DFR), Ghana Highway Authority (GHA), De-
partment of Urban Roads (DUR) and Koforidua Training Centre (KTC). Res-
ponses from these professionals with the four institutions admitted to the high
level of theoretical acquaintance with the concept of VE. In practice, however,
Cost Control management processes were commonly used for the road project.
From Figure 5, only 5.9% of the respondents admitted to applying VE prin-
ciples. The majority (94.1%) of professionals did not have any practical know-
ledge on VE.

The respondents’ perspectives on the individual and aggregate impacts of cost,
time and quality on road projects were also assessed. The basis was to test the
professionals’ perceptions of these parameters towards the success of the project.
The respondents were requested to select either independently or in any combi-
nations, the basic project influential factors of cost, time or quality. The rationale
was to compare the traditional cost control project management process to the
harmonized VE technique. Each of the 34 respondents was allowed to select one
or more of the five options available. The results of the effects of cost, time, qual-
ity independently and in any two combinations (cost + time, cost + quality and
time + quality), as well as the net of all three (cost + time + quality) on value
management of road projects, is presented in Figure 6. Thirty-one professionals
indicated cost as the major factor impacting road projects success and viability.
Seventeen and 21 considered time and quality as a major influencing factor to-
wards road project success respectively. While 28 regarded any two combina-
tions (COMB2) as critical; only 9 considered all three factors (ALL3).

The study was mainly aimed at examining the benefits associated with the use

of VE on road construction projects. In this regard, the Optimum Value benefits
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Figure 5. Practical knowledge of VE.
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Figure 6. Impacts of project parameters on road construction.

of the VE process were identified and examined in three different dimensions
under Contract Compliance (CC), Construction Delivery (CD) and Project Sus-
tainability (PS). Contract Compliance was measured in terms of the Confidence
Level (CL), Construction Delivery in Implementation Level (IL) and Project
Sustainability in terms of Effectiveness Level (EL). Based on a five-point scale
(where 1—Strongly Disagree, 2—Disagree, 3—Undecided, 4—Agree and 5—
Strongly Agree), the three factors were rated by the 34 road professionals in the
Department of Feeder Roads (DFR), Ghana Highway Authority (GHA), De-
partment of Urban Roads (DUR) and Koforidua Training Centre (KTC). The
compressed line graphs of CL, IL and EL, which measured Contract Compliance
(CC), Construction Delivery (CD) and Project Sustainability (PS) respectively,
were drawn using the mean scores of respondents and is presented is in Figure 7.

All three VE benefit parameters of Confidence Level (CL) of the Contract
Compliance, Implementation Level (IL) of contract Delivery and Effective Level
(EL) of Project Sustainability were rated high by the respondents. The Confi-
dence Level was rated by respondents from DFR, GHA, DUR and KTC at 3.95,
4.09, 3.89 and 3.69 respectively. This gave an overall mean score of 3.91 out of a
maximum of 5. The Implementation Level which communicated the benefits of
efficient Construction Delivery was rated with a mean score of 3.87 and depart-
mental values of 3.99, 3.94, 3.83 and 3.72 for DRF, GHA, DUR and KTC. There
were relative fluctuations in the responses of professionals with respect of Effec-
tiveness Level with a high of 4.33 (GHA) and a low of 3.31 (DUR).

The Analysis of Variance (ANOVA), a parametric equivalence of the t-test,
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Road Professionals

Figure 7. The three dimensions of optimum value benefits.

was used to determine whether there were any statistically significant differences
between the group (DFR, GHA, DUR and KTC) means. The one-way ANOVA
(analysis of variance) test descriptives, “Fratio” and Post Hoc Multiple Compar-
isons (Tukey HSD) of responses of the four groups on benefits of CC, CD and
PS are presented in Table 2 through to Table 4. The mean for each of the four
groups, together with the “grand means” and “standard error” (the measure of
the accuracy with which the sample distribution represents a population) at 95%
confidence level are presented in Table 2. The grand means are 3.9348, 3.9031
and 4.3268 for CC, CD and PS respectively. The corresponding standard errors
are 0.05371, 0.04301 and 0.03951. This crucial ratio of “the between-groups” to
“the within-groups” population variance estimate or the “Fratio” (Table 3) for
CC and CD are 1.974 and 1.761 (both greater than 1) while that of PS is 0.498
(lower than 1). Turkey’s honest significant difference (Turkey HSD) test was
used to compare the significant differences in responses of the DFR, GHA, DUR
and KTC. For the CC benefit, F (3, 30) equals to 1.974, CD for F (3, 30) equals
1.761 and PS for F (3, 30) equals 0.498. In Table 4, responses from each of the
four groups were compared with every other, giving the mean difference be-
tween each pair, standard error and the probability values at 95% confidence
level. It can be seen from the post-hoc test (Turkey HSD) that the differences
between DFR and GHA, and DFR and DUR (with effective sizes of 0.6940 and
0.2391) were unlikely to have arisen by sampling error. Consequently, there were
no significant differences between the DFR and GHA, and DFR and DUR re-
garding their perceptions on the Confidence Level (CL) expressed on Contract

Compliance (CC) as Optimum Value Benefit.

5. Discussions

The Cost Control system is traditionally employed in the management of road
project in Ghana. Cost Control project management process seeks to analyze
and manage cost with basic processes of resource planning, cost estimation and

budgeting [29]. Adjei et al (2018) [14] identified excessive cost and overruns,
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Table 2. The one-way ANOVA test descriptives.

Optimum Value Benefit  RISA N Mean Std. Deviation Std. Error
DFR 13 3.9498 0.26318 0.07299
GHA 9 4.0870 0.13223 0.04408
Contract Compliance
DUR 7 3.8882 0.25210 0.09528
(CO)
KTC 5 3.6870 0.58121 0.25993
Total 34 3.9348 0.31321 0.05371
DFR 13 3.9864 0.14238 0.03949
GHA 9 3.9412 0.26307 0.08769
Construction Delivery
DUR 7 3.8319 0.25512 0.09643
(CD)
KTC 5 3.7176 0.37986 0.16988
Total 34 3.9031 0.25078 0.04301
DFR 13 4.3248 0.12391 0.03437
GHA 9 4.3333 0.24845 0.08282
Project Sustainability (PS) DUR 7 4.2540 0.20998 0.07937
KTC 5 4.4222 0.42601 0.19052
Total 34 4.3268 0.23039 0.03951

RISA—Road Infrastructure and Support Agencies.

Table 3. ANOVA test statistics.

Optimum Value Sum of
pHmu . h Df Mean Square F Significance
Benefit Squares
Between Groups 0.534 3 0.178 1.974 0.139
Contract
Compliance Within Groups 2.704 30 0.090
(€C) Total 3.237 33
. Between Groups 0.311 3 0.104 1.761 0.176
Construction
Delivery Within Groups 1.765 30 0.059
(CD) Total 2.075 33
. Between Groups 0.083 3 0.028 0.498 0.686
Project
Sustainability Within Groups 1.669 30 0.056
(PS) Total 1.752 33

Table 4. The one-way ANOVA post hoc multiple comparisons—Tukey HSD.

Optimum Value (I) RISA (J) RISA Mean Standard
Benefit (Dependent (Independent (Independent Difference Error Significance
Variable) Variable) Variable) I1-7)

GHA -0.1371 0.1302 0.720

DFR DUR 0.0616 0.1407 0.971

Contract Compliance KTC 0.2629 0.1580 0.360

(69 DFR 0.1371 0.1302 0.720

GHA DUR 0.1988 0.1513 0.562

KTC 0.4000 0.1674 0.101
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Continued
DFR ~0.0616  0.1407 0.971
DUR GHA -0.1988  0.1513 0.562
KTC 0.2012 0.1758 0.665
DFR ~02629  0.1580 0.360
KTC GHA ~0.4000  0.1674 0.101
DUR -02012  0.1758 0.665
GHA 0.0453 0.1052 0.973
DFR DUR 0.1545 0.1137 0.534
KTC 0.2688 0.1276 0.174
DFR -0.0453  0.1052 0.973
GHA DUR 0.1092 0.1222 0.808
Construction Delivery KTC 0.2235 0.1353 0.366
(CD) DFR ~0.1545  0.1137 0.534
DUR GHA ~0.10925  0.1222 0.808
KTC 0.1143 0.1420 0.852
DFR ~02688  0.1276 0.174
KTC GHA -02235  0.1353 0.366
DUR ~0.1143  0.1420 0.852
DFR -0.0086  0.1023 1.000
DFR DUR 0.0708 0.1106 0.918
KTC ~0.0974  0.1241 0.861
DFR 0.0086 0.1023 1.000
GHA DUR 0.0794 0.1189 0.908
Project Sustainability KTC —0.0889 0.1316 0.905
(PS) DFR ~0.0708  0.1106 0.918
DUR GHA ~0.0794  0.1189 0.908
KTC ~0.1683  0.1381 0.620
DFR 0.0974 0.1241 0.861
KTC GHA 0.0889 0.1315 0.905
DUR 0.1683 0.1381 0.620

RISA—Road Infrastructure and Support Agencies. The mean difference is significant at 0.05 level.

poor quality and safety measures as some of the characteristic weaknesses inhe-
rent in this method. The over-reliance on this system was demonstrated in Fig-
ure 6, where 91% of the respondents depended on it for the management of road
projects.

In fact, only about a quarter of the respondents acknowledged integrating
value, which comprises cost, time and quality, into the road management

process. Value Engineering project management process, which incorporates
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cost, time and quality, is an innovative and sustainable technique for establishing
the best functional balance among the desired parameters. Although the res-
pondents had some level of knowledge on VE, their practical application of the
system was limited. The Optimum Value benefits of project management
process can be expressed as Confidence Level in Contract Compliance, Imple-
mentation Level of Construction Delivery and Effectiveness Level of Project
Sustainability. Figure 7 shows that all the four categories of Road Professionals
(DFR, GHA, DUR and KTC) perceived VE to be beneficiary to road project
management. On a 5-point scale, the professionals rated CL, IL and EL high with
respective mean scores of 3.91, 3.87 and 4.10. The Confident Level (CL) meas-
ures the Contract Compliance in relation to conformity with agreed rules, speci-
fications, contract conditions and any implied needs of the client. The GHA
rated CL utmost with a mean score of 4.09 while the KTC scored it least at 3.69.
DFR and DUR scored it 3.95 and 3.89 respectively. Construction Delivery is ex-
pressed as Implementation Level (IL) and considers prospects to achieve effec-
tive service organization towards project execution. The importance of CD for
optimum VE was recognized by the RP and expressed in the high mean scores of
IL 3.99 (DFR), 3.94 (GHA), 3.89 (DUR) and 3.72 (KTC). Project Sustainability is
measured as Effectiveness Level (IL). It comprises pronounced procedures for
addressing the needs of the present generation without compromising future
economic, social and environmental impacts of the project. DFR, GHA and KTC
scored IL as 4.32, 4.33 and 4.42 respectively. Only DUR gave a relatively low
mean score of 3.31. The mean scores of the four groups of Road Professionals
(DFR, GHA, DUR and KTC) in respect of IL produced the least variation with
DER scoring it the highest of 3.99 and KTC had the least of 3.72. The highest
score for CL was 4.09 (GHA) with the lowest being 3.69 (KTC). Apart from
DUR (3.31), the other three groups of the professionals rated EL very high (ex-
ceeding 4). The overall high mean score ratings for all three VE benefit parame-
ters (CL, IL and EL) can be interpreted as an endorsement of the VE project
management process as a superior substitute to Cost in realizing Optimum Val-
ue benefits on Road Projects in Ghana.

The Analysis of Variance (ANOVA) was used to analyze any variations in the
scores from DFR, GHA, DUR and KTC sources by comparing the significant le-
vels of the means of the groups. By this method, the effects of the independent
variables (DFR, GHA, DUR and KTC) on the dependent variables (CL, IL and
EL) were analyzed. In Table 2, descriptive statistics on the means, standard dev-
iations and standard errors at 95% confidence levels for the dependent variables
(CC, CD and PS) were provided for the separate independent groups (DFR,
GHA, DUR and KTC). Also included in Table 2 were their totals. The mean to-
tals for CC, CD and PS were 3.9348, 3.9031 and 4.3268 respectively. Their cor-
responding group standard errors were found to 0.05371, 0.04301 and 0.03951.
Table 3 which shows the output of the ANOVA analysis indicated the statisti-
cally significant difference between the group means. There were no statistically

significant differences in the means between CC and the group of independent
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variables (£ (3, 30) =1.974, p = 0.139), and CD and the independent variables (F
(3, 30) = 1.761, p = 0.176). The third dependent variable (PS) too had no statis-
tically significant difference between the four independent groups of respon-
dents (DFR, GHA, DUR and KTC) as F (3, 30) = 0.498 and p = 0.686 (p > 0.05).
Table 4, which comprised the multiple comparisons of specific individual
groups, confirmed that there were no significant differences between the res-
ponses of the DFR, GHA, DUR and KTC. There were consistency, certainty and
reliability in the responses. The ANOVA tests, therefore, showed that there was
no variability in the responses of Road Professionals regarding CC, CD and PS
benefits of VE.

6. Conclusion

The fixation on traditional Cost Control techniques for road project manage-
ment restricts all aspects of the work to only budget consideration with little at-
tention to the greater optimization deliberation. This does not only affect the
quality or value but has the tendency to render projects functionally unsustaina-
ble. On the other hand, Optimum Value benefits can be accomplished through
the VE process. Value Engineering (VE) project management process is an in-
novative, systematic and sustainable methodology for establishing the best func-
tional balance among the desired features or requirements of a project. The ben-
efits of VE were assessed on three optimum value parameters of Contract Com-
pliance (CC), Construction Delivery (CD) and Project Sustainability (PS). The
Confident Level (CL) of CC, Implementation level (IL) of CD and Effectiveness
Level (EL) of PS were all scored high by the Road Professionals from DFR, GHA,
DUR and KTC. Consequently, Road Professionals under MRH appraised that
the VE project management process is a beneficial method of realizing Optimum
Value on Road Projects in Ghana. Unlike the Cost Control process, VE isolates
design deficiencies, meets the stated and implied needs of clients, and improves
quality and functional performance. A VE implementation guide for Road
Projects in Ghana is therefore recommended. The study will not only deepen
and expand the innovative frontiers of VE but its application will help to identify
and eliminate unnecessary cost and improve upon the functional viability of

road projects.
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