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Abstract: The implementation of good project management practice effectively, is a way of improving future projects
especially in groundwater construction projects. The lack of good project management principles may cause project delays,
and higher costs. A fundamental principle of project management is that any project, regardless of its size or type, consists of
three components: scope, budget, and schedule. The purpose of this paper is to investigate and examine how project
Management practice in groundwater construction projects in Ghana. The research focuses on the issues of management
practice in groundwater construction projects in order to recommend ways of improving management practices. The data were
collected through a questionnaire survey sent to the managers, consultants and client’s representative who had been involved in
the construction of groundwater projects in Ghana. The survey covered the project management lifecycle: project initiation,
planning, executing, monitoring/controlling the closing/evaluating processes of the project. The result of the data analysis
reveals that: all three groups (managers, consultant and clients representative) generally agreed that most of the problems in the
groundwater construction projects are human and management related. Furthermore, the results indicated that most of the
projects did not have project management processes and procedures. The paper concludes with recommendations that the
scope of the project is defined and a project management plan is developed be taken in the early stages (conceptual and
planning, and evaluating phases) of the groundwater construction projects.
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Africa, and has a total area of 238,305 km? with a projected
population of 28.3 million [2]

The main uses of groundwater in Ghana are domestic
water supply, small-scale irrigation and industrial. Over 95%
of groundwater use in Ghana is for domestic water supply,
mostly in rural areas and small towns [3]. Overall, around
40.4% of households in Ghana depend on groundwater for
their water supply [4] — this is generally much higher in rural
areas (59%) than urban areas (26%). Less than 5% of
groundwater in Ghana is used for irrigation and watering of
livestock and poultry [5-7]. Industrial use of groundwater in
Ghana accounts for less than 1% of the total groundwater

1. Introduction

The implementation of good project management practice
effectively, is a way of improving future projects especially
in groundwater construction projects. The lack of good
project management principles may cause project delays, and
higher costs. A fundamental principle of project management
is that any project, regardless of its size or type, consists of
three components: scope, budget, and schedule. Bagayaad
and Song [1] case study reveals that many projects have been
implemented without good project management practices.

With the focus on the Republic of Ghana (formerly Gold

Coast), which is a developing country with a rapidly growing
economy, the subject of project management in developing
countries is addressed. Ghana is located on the West Coast of

use. This includes large-scale commercial bottled water
companies in the south of the country [3 & 8]. The main
types of groundwater source in Ghana are boreholes with
hand pumps, boreholes with electric pumps and hand dug
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wells. Gronwall [9] study paper aims to provide a picture of
user practices and preferences in an area for long depending
on groundwater.

The paper investigates the use of project management
procedures and practice among the clients, consultants and
contractors in groundwater construction projects in Ghana
and presents the results of survey questionnaire conducted
among personnel involved in the groundwater construction
industry.

The water industry is one sector that has played a major
role in the economy of the country especially in the rural
communities in Ghana, which depend mostly on the
groundwater. Groundwater may also be accessed from the
community, private vendors or NGO-run kiosks, or through
self-supply from own or shared wells and boreholes [10-12].

In effective project Management practice in groundwater
construction projects, there should be a seriously monitoring,
reviewing and auditing of activities as often as necessary in
order to evaluate its performance and compare with the
projected targets.

2. Literature Review

Quartey Jnr [13] indicated that groundwater projects have
a life cycle comprising three distinct phases: (i) The
preconstruction phase, during which activities such as
feasibility, design and preparation of tender documents take
place, (ii) The construction phase, during which the facility is
built and commissioned. (ii) The operational phase, during
which the facility is utilised to deliver the service to the user.
In the generic model of project management processes
developed by PMBOK, the project management processes
are consisted of five sub-processes [14]: Initiating processes,
Planning processes, Executing processes, Controlling
processes and Closing processes.

The project management life cycle describes the high-level
process of delivering a project and the steps you take to make
things happen. Project Management Life cycle is really just a
highfalutin way of describing the life of a project. It’s how
projects happen; how a project is taken from brief through to
delivery. Every project has a start and end; it’s born, matures
and then ‘dies’ when the project life is complete [15]. Project
life cycle phases create a roadmap to organize and manage
any type of projects successfully. Therefore the project life
cycle phases are essential for all the project managers’ aim
for completing projects effectively. The project management
life cycle is an important concept of project management. It
will be useful; to know five project life cycle phases for a
successful project management [16] and understanding of the
project life cycle [17]

Project management is the application of knowledge,
skills, tools, and techniques to project activities in order to
meet or exceed stakeholder needs and expectations from a
project [14]. Golinia et el [18] study stated that The adoption
of project management tools is an important factor in project
success in both the short and long term. Muspratt [19] also
gave a full discussion on the conditions affecting projects in

less developed countries. Codas [20] presented development
of project management in Brazil, while Cash and Roberts
[21] gave the elements of successful project management of
developing countries.

In an Abbasi and Al-Mharmah [22] study to measure the
level of usage of the mentioned PM tools and to identify
problems, benefits and  obstacles affecting the
implementation of such tools in Jordan. They discussed the
effective project management practice would result in
tangible benefits in all aspects of planning, scheduling and
controlling and monitoring the time, cost specifications of
projects. Kwak et el [23] research also presents how a
systematic approach of project management maturity models
for identifying and implementing project management
practices and processes can increase the effectiveness and
comprehensiveness of overall management practices.

Westhuijzen and Pelpola [24] conference paper on Project
management of borehole programme stated that the Project
Co-ordinator is responsible for co-ordinating and integrating
activities across multiple, functional levels. Project
management principles of plan, organise, lead and control,
are therefore the ingredients that cement these operational
islands into a continent of co-ordinated effort.

Black [25] revealed that major elements of project success
include careful, thorough planning, followed by executing
the plan with strong management control. The most
important key to a project’s success may be planning. Dufty
and Thomas [26] also stated that poor planning leads to
underestimation of resources which inevitably leads to
inefficiencies and delays. Project closure is a significant and
mandatory process, particularly in mega projects [27].

Project management tools and techniques play important
role in the effective management of projects. Therefore, a
good project management lies in the management tools and
techniques used to manage the project. In groundwater
construction, project management involves managing the
resources — workers, materials, money, machines and
schedules to complete a specified project on time and within
approved costs

In order to bring the many components of a large project
into control there is a large toolkit of techniques,
methodologies, and tools. These techniques provide the tools
for managing different components involved in a project:
planning and scheduling, developing a product, managing
financial and capital resources, and monitoring progress.

3. Research Aim and Objectives

This research studies the current practice of project
management of groundwater construction projects in a
developing country. The main objective was to review the
practice of project management in groundwater construction
projects in a developing country and the project life cycle:
project initiation, planning, executing, monitoring/controlling,
closing/evaluating processes commonly used in construction
of groundwater projects in Ghana and recommend the best
methodology and approach to project management practices
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in groundwater construction in a developing country

4. Methodology

This study was conducted in order to assess project
management practice or processes in groundwater
construction projects. The focus of the assessment was on the
project management life cycle: project initiation, planning,
executing, monitoring/controlling, closing/evaluating
processes of the project. In order to analyse project
management practices in the groundwater projects, a set of
questions based on the project life cycle were employed in
this study. The study focus on the three main groups who
manage/implement groundwater construction projects in
Ghana. The groups comprise owners (the government agency
responsible for the projects, the private organisation and the
individuals), consultants (consulting offices) and contractors
working in the construction of groundwater projects. The
profile of this groups are Project Managers, Assistant Project
Managers, Project Coordinators, Project Directors,
Consultants, Project Team Members, and Construction
Manager in both public and private organisations with a huge
responsible for the management of construction of the
groundwater projects. The questionnaire was aimed to obtain

data pertaining on the process and practice of project
management life cycle in groundwater projects. The
percentage distribution was used in the analysis of frequency
distribution data. The questionnaire comprised two sections.
The first section was designed to collect information about
respondents, such as their position, experience, type of
enterprise, etc. In the second section, respondents were
invited to evaluate the project Management life cycle
implementation in the construction of groundwater projects
in Ghana.

5. Data Analysis and Results

The findings of the analysis of questionnaire survey are
summarised as below:

5.1. Questionnaire Responses

120 copies of questionnaire were distributed to various
individuals working in the groundwater construction in
public and private organisations in Ghana and 84 were
received (response rate of 70%). Table 1 shows the
percentage of questionnaire distribution and response.

Table 1. Questionnaire distribution and response.

Description Number distributed Number of response received Percentage of number of responses
Owners/Client’s Representation 50 38 76
Contractors 30 21 62.5
Consultants 40 25 70
120 84 70

The demographic characteristics of the respondents are given in Table 2.

Table 2. Demographic characteristics of respondents.

Demographic characteristic Frequency Percent
Education
Project Management professional qualification 25 30
Post graduation 10 12
University 29 35
Pre-University 20 23
TBype of Groundwater Organisations
Public (Government) Organisations 67 80
Private Organisations 13 15
Non-Profit Organisations 4 5
Role of respondents
Project Management role 44 52
Director/Senior Management 4 5
Contractor 12 14
Consultant 18 22
Construction Management 6 7
Number of years working experience
0-5 4 5
6-10 7 8
11-15 21 25
16-20 37 44
21-25 7 8
>25 8 10
The respondents were experienced groundwater Team Members, and Construction Manager (with average

construction Project Managers, Assistant Project Managers,
Project Coordinators, Project Directors, Consultants, Project

experience of 20 years in the construction industry).
As would be expected from their roles, these respondents
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also had significant years of experience in the construction
industry. 68.33% of respondents had more than 15 years of
experience. This showed that there was great depth in the
experience possessed by the respondents.

5.2. Research Findings

The findings of the analysis of questionnaire survey are
summarised as below:

5.2.1. Project Management Processes

Table 3 summarises the percentage of respondents who
were involved in the project management life cycle
processes. While an average of 74.2% of the respondents
were involved in the project management life cycle processes
an average of 25.8% were not involved in the project
management life cycle processes.

Table 3. Summary of Percentage of respondents of the Project Management
Processes.

response cover planning processes during the project phases,
while 27% did not.

Table 6. Coverage of Project Planning Processes Summary During the
Groundwater Construction Project Phases.

Coverage of Project Planning processes Yes (%) No (%)
During project delivery phase 92 8
During design documentation phase 83 17
During commissioning phase 65 35
During concept development phase 52 48

73 27

% of Response % of Response

PM Processes

Yes No
Executing Processes 100 0
Controlling Processes 92 8
Closing Processes 75 25
Planning Processes 62 38
Initiation Processes 42 58

74.2 25.8

5.2.2. Provision of Project Plan

The survey indicates that public groundwater projects had
provision of project plan for the management of the project
whereas private projects has only 20% had provision of
project plan as indicated in Table 4.

Table 4. Percentage Provision of Project Plan.

Provision of Project Plan Yes (%) No (%)
Public Projects 100 0
Private Projects 20 80

iii Critical Factors Considered During the Planning
Processes
The various response in regards to the consideration of
important/critical factors during the planning processes are
summarised in the Table 7.

Table 7. Summary of Critical Factors Considered in Planning Processes.

Mean
Rank  Factors Relative Weight %
1 Cost budgeting 6.48
2 Cost estimating 6.46
3 Activity sequencing 6.38
4 Schedule development 6.33
5 Activity duration estimating 6.23
6 Project plan development 6.02
7 Activity definition 5.98
8 Scope planning 5.81
9 Scope definition 5.62
10 Resource planning 5.62
11 Communications planning 5.35
12 Procurement planning 5.31
13 Quality planning 4.79
14 Organisational planning 4.74
15 Staff acquisition 4.49
16 Risk identification 4.01
17 Risk quantification 3.57
18 Risk response development 3.49
19 Solicitation planning 3.30

i Project Planning Processes Considered During the
Planning Phases

For the timing of consideration of project planning

processes during the different planning phases for

groundwater projects are summarised in Table 5. From Table

3, 71.8% of the respondents did consider project planning

processes during the different planning phases for
groundwater projects.

Table 5. Showing Percentage of Project Planning Processes Considered
During The Groundwater Construction Project.

Project Planning Processes Considered Yes (%) No (%)
During design documentation phase 83 17
During project delivery phase 79 21
During commissioning phase 67 33
During concept development phase 58 42

71.8 28.2

ii  Coverage of Project Planning Processes
The coverage of planning processes during the project
phases used presented in Table 6 and shows that 73% of the

Table 7 shows that the most critical issues to be considered
during the planning processes in the descending order of
priority were:

(1) Cost Budgeting

(2) Cost Estimating

(3) Activity Sequencing

(4) Schedule Development

(5) Activity Duration Estimating

(6) Project Planning Development

(7) Activity Definition

(8) Scope Planning

(9) Scope Definition

(10)Resource Planning

The responses to the selection of contract strategy for the
project delivery system were fixed price and negotiated
contracting and these were the two common type of contract
strategy in groundwater projects. Cost reimbursement and
others like lump sum and admeasurement with price
adjustment were not commonly used in groundwater projects.
There were no responses where joint venture contract was
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used. The results of the questionnaire survey indicated that
majority of groundwater projects used standard form of
contract.

5.2.3. Project Execution Processes

The percentage of responses indicating the execution
processes used to manage the groundwater project is
summarised in the Table 8.

Table 8. Showing Percentage of Project Execution Processes.

groundwater construction project executing processes
whereas 24% of the respondents did not have any reporting
and monitoring processes in the groundwater construction
project executing processes.

5.2.6. Project Closing Processes
The percentage of responses, which included the closing
processes in the projects, is listed in the Table 10:

Table 10. Percentage of Project Closing Processes.

% of Responses % of Responses

Execution Processes

% of Response % of Response

Closing processes

Yes No Yes No

Project plan execution 98 2 Contract Close-out 87 13
Scope verification 96 4 Administration Closure 46 54
Quality assurance 90 10 66.5 33.5
Information distribution 85 15
Contract administration 82 18 From the table above, an average of 66.5% of responses
Team building 80 20 indicated that the projects had closing processes (contract
Source selection 70 30 .. .

o close-out and administration closure) whereas an average of
Solicitation 52 48

From Table 8, it is found that the processes that is most
frequently used for executing groundwater projects is (in the
descending order of priority)

(1) Project plan execution

(2) Scope verification

(3) Quality assurance

(4) Information distribution

(5) Contract administration

(6) Team building

5.2.4. Project Controlling Processes

All the responses show that the groundwater projects had
controlling processes. Various factors were used for
controlling projects by different organisations. The responses
were summarised in the Table 9.

Table 9. Summary of Project Controlling Processes.

Mean Relative

Ranking Factors Weight %
1 Overall change control 17.65
2 Scope change control 15.37
3 Cost control 14.98
4 Scope control 14.37
5 Quality control 14.25
6 Performance reporting 13.31
7 Risk response control 10.08

The questionnaire survey indicated that controlling
processes that were considered to be highest priority and
mostly adopted by the respondents for managing
groundwater projects in the descending order of priority
were:

(1) Overall Control

(2) Scope Change control

(3) Cost control

(4) Scope Control

5.2.5. Performance Reporting and Monitoring Processes
In the questionnaire survey, 76% of the respondents had
performance reporting and monitoring processes during the

33.5% of responses do not have the closing processes with no
administration closure as 54%.

5.2.7. Project Outcomes Review

The questionnaire results showed that 70% of the
respondents indicated that project outcomes are reviewed and
the results recorded to determine the effectiveness of the
project management processes. Whereas 30% of the
respondents indicated that there were no project outcomes
reviewed during groundwater construction project.

Involvement of Project Outcomes Review

The Table 11 below summarised the percentage of parties
who involve in the project outcomes review.

Table 11. Percentage of Parties involvement in the Project Outcomes
Review.

Parties %
Project Manager 75
Client’s Representative 50
Project Consultant 45
Stakeholders 40
Users 25
Construction Manager 18
Contract Manager 15
Quality Assurance Manager 10
General Manager 8
Procurement Manager 3
Suppliers 3
Subcontractors 0
Others 0

From Table 11, the respondents indicated the parties which
are mostly involved in the project outcomes review in the
descending order of priority include:

(1) Project Manager

(2) Client’s Representative

(3) Project Consultant

(4) Stakeholders

Those who are least involved in the review are

(1) General Manager

(2) Procurement Manager

(3) Suppliers
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(4) Subcontractors

5.2.8. Evaluation of Project Management Processes and
Procedures
The percentage of respondents, which indicated the
evaluation of project management processes and procedures
are summarised in the Table 12.

Table 12. Percentage of Evaluation of Project Management Processes and
Procedures.

% of Response % of Response

PM Processes and Procedures

Yes No
Executing Process es 90 10
Controlling Processes 80 20
Planning Processes 71 29
Closing Processes 41 59
Initiating Processes 38 62

64 36

From Table 12, it is shown that an average of 64% of the
response evaluated all the project management life cycle
processes and procedures while an average of 36% did not.
The table also show that the issues, which are mostly
evaluated by the project management life cycle processes in
the descending order of priority are:

(1) Executing Processes

(2) Controlling Processes

(3) Planning Processes

(4) Closing Processes

(5) Initiating Processes

a) Conformance to Project Time

The percentage of responses that indicated the extent of
conformance to project time is listed in Table 11.

Table 13. Percentage of Conformance to Time.

Results conformance to Project Time Y%
Exceeding 20% project time 51
Exceeding 15-20% project time 25
Exceeding 5-10% project time 12
Exceeding 10-15% project time 8
On time and exceeding 1-5% project time 4

From Table 13, 10 of the respondents indicated the time of
a project was exceeded by 100%. From the table, only 4% of
the respondents indicated that the projects were completed on
time or with time not exceeding 5% whereas 51% of the
projects exceeded over 20% of the project time.

b) Conformance to Project Cost

The percentage of responses that indicated the extent of
conformance to project cost was listed below.

Table 14. Summary of Percentage of Conformance to Project Cost.

Results conformance to Project Cost %
Exceeding over 20% budget 53
Exceeding 15-20% budget 19
Exceeding 5-10% budget 13
Exceeding 10-15% budget 10
Within budget and exceeding budget 1-5% 5

From Table 14, 53% of the project exceeded over 20% of
the project budget. Only 5% of the respondents indicated that

the projects were completed on budget or with budget not
exceeding 5%, whereas 4 of the response indicated the cost
of the project exceeded by 500%.

5.2.9. Overall Project Performance

The table below showed the percentage of respondents,
which indicated the assessment on overall performance of the
project.

Table 15. Percentage of Overall Project Performance.

Overall Project Performance % of Response

Good 50
Very Poor 25
Excellent 10
Poor 8
Fair 7

From the above table 15, 60% of the responses indicated
that the overall performance of the project was assessed to be
good to excellent whereas 40% of the responses showed that
the overall performance had achieved fair to very poor.

5.2.10. Recommendation of Improvement

The questionnaire results indicated that 65% of the
respondents conducted lesson-learned exercise,
recommended improvements and documented for application
in future projects while 35% of the respondents did not
conducted lesson-learned exercise, recommended
improvements and documented.

6. Evaluation and Discussion of Results

The project management practice in a developing country
in groundwater construction projects in Ghana was evaluated
with reference to the data obtained by questionnaire survey.
The results of evaluation of this research are discussed in the
following sections.

6.1. Project Management Practice

The questionnaire focuses on investigating the most
implemented common project management life cycle
processes and procedures (Initiating, Planning, Executing,
Controlling and Closing/Evaluating). Table 1 shows the
percentage of respondents who were involved in the project
management processes. The results indicate that most of the
respondents were involved in the executing and controlling
processes while only few were involved in the planning (Yes
62% and No 38%) and initiating (Yes 42% and No 58%)
processes.

6.2. Project Initiating Processes

Most of the groundwater construction projects had
initiating processes but only few of key players involved in
the process. Less than half of the respondents are involved in
the processes. Most of the groundwater projects in the
developing country are foreign aid sponsor, and the project
initiating processes are done by the top management,
planners and political leaders. This indicated that the key
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project teams are not playing a dominant role in the initiating
process.

6.3. Project Planning Processes

Although most of groundwater projects had the provision
of project plans for the delivery of project, the project plans
were not prepared and developed in accordance with the
good practice of project management. Most of the project
plans were considered and prepared in the project
documentation phase rather than in the initiation and concept
development phase when the opportunities add value is
greater for the benefits of project.

The results indicated that most of the project planning
processes was covered during the design documentation and
project delivery phase with less emphasis on the concept
development phase and project commissioning phase. This
revealed that insufficient attention and resources were paid to
front end and the termination end of project life cycle.

Most of groundwater projects had considered the core
planning processes during the project planning phase such as
scope planning, scope definition, activity definition, activity
sequencing, activity duration estimating, schedule
development, cost estimating and cost budgeting. However,
the critical factors affecting groundwater project such as risk
identification, risk quantification, risk response, quality
planning and communication planning were considered low
priority during planning processes. This implied that most of
groundwater projects had not made full use of project
planning processes during the planning phase.

The contract strategy for delivery of most of project was
traditional lump sum contract. Most groundwater projects
used standard form of drilling contacts.

6.4. Project Executing Processes

Most respondents were involved in the execution process
in the management of the projects such as project plan
execution, scope verification, quality assurance, and
information distribution. The results indicated that some of
the respondents do not have any of the execution process in
the management of their project such as team building,
solicitation, and source selection.

6.5. Project Controlling Processes

Most of the projects had project controlling processes and
procedures. This indicated that most of the project
performance was regularly measured to identify variance
from the plan.

Although project-controlling system were in the projects,
mainly overall change, scope change, schedule, and cost
controls with less weighting were given to performance
reporting, quality control and risk response control. This
meant that they were not considered as critical factors for
project controlling process.

There was performance-based reporting system provided
in most of the groundwater project. The reports were mainly
used to monitor the progress of the project in terms of time,

cost and scope during the construction period of the project.
There were low percentage of performance reporting in the
controlling process meant that most of the projects had poor
collecting and disseminating performance information which
includes status reporting, progress measurement, and
forecasting.

6.6. Project Closing/Evaluating Processes

Most of groundwater projects had contract close-out while
more than half of the projects did not have administration
closure. This indicated that most of the groundwater Project
Managers did not verify and document projects results to
formalise acceptance of the product of the project by the
sponsor, client, or customer. This also revealed that most of
the Project Mangers did not collect the project records,
ensure that they reflect final specification, analysis of project
success and effectiveness, and archiving such information for
future use.

Most of the projects did not have project outcomes review
conducted upon completion of project. This indicated that
most of the projects did not have project management and
recommended improvements for application in future
projects. For those projects having conducted project
outcomes review, Project Manager, Client’s Representative,
Project Consultant, and Stakeholders were involved in the
project review. They were key parties directly involved in the
project outcome review. The survey results indicated that the
90% of the project under study were community projects,
however only 25% of end users involved in the project
closing and evaluating processes. The other parties who were
significant or had indirect interests in the project were not
usually included in the project outcomes review. They were
General Manager, Quality Assurance Manager, Procurement
Manager, Subcontractors and suppliers.

The success or failure issues, which were mostly, project
outcomes review, focused on the implementation phase of the
projects such as execution and controlling procedure. Less
consideration was given to review the critical issues in the
front end of the project process such as initiating and closure
processes.

When the performance of projects is assessed, it is found
that half of groundwater projects are considered to perform
up to good whereas about 10% had achieved and performed
excellent standard. These excellent groundwater projects
were found to have completed on time and within project
budget. About 25% of groundwater projects had very poor
performance, it was also found that these projects were
delayed and budget overspent.

7. Summary and Conclusions

The main survey of contractors, owners and consultants as
discussed in this research related to the construction of
groundwater projects in Ghana. The main conclusions of the
survey are as follows:

The survey showed that all of the entire three groups
generally agreed that most of the problems in the
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groundwater construction projects are human and
management problems. In practice, this phenomenon is
expected to continue unless actions are taken to control these
causes within the planned element of the design and
construction works. Thus, good practice in planning,
coordinating, control and monitor procedures needs to be
recognised.

It is clear from the responses that the practice of project
management in groundwater construction industry in Ghana
is in mid-development. Most of the respondents are not
involved in the planning and the initiating processes. The
project plans were considered during design documentation
and project delivery phases. The results indicated that most
of the project planning processes was covered during the
design documentation and project delivery phase with less
emphasis on the concept development phase and project
commissioning phase. This revealed that insufficient
attention and resources were paid to front end and the
termination end of project life cycle. The research result
indicates that performance-base reporting during the
controlling processes was lacking.

Most of the projects did not have project outcomes
review conducted upon completion of project. The result
revealed that most of the project did not collect the project
records, ensure that they reflect final specification, analysis
of project success and effectiveness, and archiving such
information for future use. This indicated that most of the
projects did not have project management and
recommended improvements for application in future
projects. For those projects having conducted project
outcomes review, Project Manager, Client’s Representative,
Project Consultant, and Stakeholders were involved in the
project review. They were key parties directly involved in
the project outcome review.

8. Recommendations

Based on this study, and the developing countries in mind,

some recommendations are given as follows:

(i) The scope of the project is defined and a project
management plan is developed be taken in the early
stages (conceptual and planning, and evaluating
phases) of the groundwater construction projects. The
project plans also includes establishing baselines or
performance measures

(il) Good management strategies would perhaps affect this
situation positively more than any other remedies and
can have short- and long-term effects.

(iii) The manpower, in both the technical and managerial
levels in this industry should have their own
knowledge updated by continuous professional
development schemes. They needed to be familiar
with project management techniques, procedures, and
processes. This may be in form of conferences,
seminars, and short and long-term training
programmes in educational establishments.

(iv) Good project management in construction must

vigorously pursue the efficient utilization of labour,
material and equipment.

(v) A good project controlling and reporting systems
should be in place. These systems provide for
monitoring and feedback at all stages and enable
comparison of schedules, budgets and team
performance with project goals.

(vi) There should be a seriously monitoring, reviewing and
auditing project activities as often as necessary in
order to evaluate its performance and compared with
the projected targets.
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