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ABSTRACT
Delays in construction projects delivery have becomg 4 recurring issue across the globe. The aim of this
study was 1o identify the principal causes of construction delays, the effect of delays and methods of
minimizing them in four tertiary institurions’ “Tetfund-sponsored” projects in Enugu State. Survey
technique with area sampling and purposive project selection methods were used 1o select Jour executed
projects in UNTH, UNEC, IMT and ESCET. The research design comprised extensive literature scan.
This facilitated the development and issue of S-point Likert scafe questionnaires with 56 delay causing
variables  grouped in 8 sections, 10 9] respondents  drawn  from clients, contractors and
consultants/stakeholders of the respective projects. 78 numbers duly filled and returned questions were
relevant. The data collected were presented in tables, and analyzed using descriptive importance index
and relative importance iudgx methods. The results showed that the topmost important factors that
contributed 1o the causes of delays are: shortage of manpower and materials, improper planning,
financial difficulties of contraciors, delay payment of completed works, inclement weather condition, slow
decision making, inadequate contractor experience, interim  payment difficulties, inaccurate
drawings/specifications and inaccurate cost estimate and excessive clients’ change orders. To minimize
construction delays, it recommended among others, the provision of adequate sources/size of finance and
construction resources, use of competent contractors/consultants and prompt payment of certificates.

Keywords: Analysis, Delays, Frequency, Severity, Tetfund project, Minimization.

10 INTRODUCTION _

Construction project is fraught with risks and uncertaintics. Delay is one of the risk or
uncertainty variables of construction. Project construction delay can be degcribed as a
situation where by the contractors, consultants, ciients/stakcholc!ers anq f‘ortunous. gvents
jointly or severally contribute to the non-completion of the project wtﬁm the originally
4greed contract period. Delay in construction is time overrun, resulting in completion of
Project beyond the date of delivery agreed by the contracting parties. Hence delay
echnically means, 1o make something happen later than e"peflt?d i o
Performed later than planned in an untimely manner (Mahdavinjad and Molaee, 291 1).
Ajator (2017), posited that early analysis /planning for management of delays is an
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managed. The insidious thing about delay is that it fuels cost overrun and disputes,
among other negative impacts.

Department of environment (2008) cited in Odeyinka (2018), revealed delay
risks/uncertainties and their great push effect on cost of Sydney Opera House in
Australia. The project started in 1958 and was planned to complete in 3 years (1961) but
delayed by forces of uncertainty to complete over 10 years later in 1973 with cost
overrunning from $7million to $102 million i.e. 1357% higher. The critical delay factors
in the project span from numerous design changes change in government, adversarial
relationships of the project team members, resignation of the design architect etc,
Similarly, construction uncertainty delays obtained in the constructiort of the Scottish
Parliament Building (Johnson, 2010; Odeyinka, 2018). The building commenced in
1999 to complete in 2001 at planned cost of £55 million. But completion was delayed 3
years due to over 2000 design changes, change of project site, wrong procurement
method, communication breakdown among the client, architect, quantity surveyors,
engineers and contractors etc., causing construction cost to overrun from £55 million to
£431 million.

Many Nigeria pubic project construction delivery delays, present worse-case scenarios
than the Opera House and Scottish parliament projects portrayed above. Odeyinka and
Yusuf (1997) observed that seven out of every 10 projects in Nigeria suffer delays with
huge “drag-on” costs. These create great lose of value-adding to the national economy
and wasteful application of the scarce tax-payers money, and disproportionate allocation
to meet diverse sectorial needs of the economy (Ajator, 2014, 2017b; Ogunsemi, 2015).
They militate against the realization of the planned GDP and GNP growth targets and by
extention the achievement of economic recovery and growth plans of the various
governments of Nigeria. These make delays in construction, especially in Nigeria public
sector projects critical “development-impeding” factors that deserve serious frequent
investigations. This informs the choice of this research. i

Objective

The objective of the research is therefore crafted to analyze the principal delay factors in
construction, measure their frequency and impact severity, especially in public projects
sponsored by TETFund in Enugu state, and evolve viable strategies for minimizing and

managing the delays.

20 LITERATURE
Concepts of Delays, Effects of Delays and Minimization of Delays

2.1  Concept of Delay: l
“Delay” has become a household word in construction development circle. Delays resull

from poor work plan and construction methodology, force majeure, poor administration:
poor financing and withheld payments, low skill/productivity, schedule slippages. Iatc!
completion of projects etc. They increase among others, time-related costs, thilrd-PE‘?:;
claims, chance of determination and/or abandonment of contracts. It is perfm_e"t ;’e
management to plan and keep track of project progress to identify and Tnimm!.Z:C: s
spate of delays (Ajator, 2012, 2017a; Obodo and Obodo, 2016').‘ Conslrgctlon proi1 e
assumed successful when it completes on; time, budget, specified quality, at mansz

it
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rj:k Lz\,e?ig,l ;wﬁaj—:g ilggg?o%iifiometeting their anticipated objectives on the project
(Ajator, 2017, e nstruction industry has poor reputation f i

| . _ orm
delays: Deldyhaﬂﬂl}’f*lsl s ‘3f‘herllgﬂOfﬁd Or performed subjectivelg by merely azfli];?r%mi
contingency, thus resulting in failure of Projects to meet schedule deadlines §

In construction, “time” is critical as it translates to “costs”. Ti

: - = osts”. Time overrun lead to t
overrun, Cele‘f paribus. Th‘?mfor predicting and managing the likelihood of schegﬁlse
delay, play a key role in project success (Ajator, 2017b; Luu, Kim, Van and Ogunlana
2009), by averting the more sensitive and severe problems of cost overrun. Thg repons:
of several other researche.s (Bramble and Callahan, 1992; Almomani, 2000: Elinwa and
Joshua, 200.1,' Al-Tababai, 2002; Assaf and Alhajji, 2006; Al-Kharashi and Skitmore,
2009; Ashwini and Rahul, 2013:; Anup and Muhamad, 2015), allude to this fact.

Specifici_l“y, the studies of (Frimpong, et. al, 2003; Alaghbari, Kadir, Salim and
Emawati, 2007; Sweis, et. al.,, 2008; Fugar and Agyakwah-Baah, 20[6), attributed
project delays and cost over-run to poor financing and delay payment for completed
works. Ogunlana, Promkungtong and Vithool (1996), ascribed delays/cost overrun to
poor contract management. While (Mansfield, Ugwu and Doran, 1994; and Al-Momani,
2000) link them to changes in site conditions. Ogunlana et. al (1996), blame causality on
shortage of materials. Mansfield et. al (1994) and Xiao and Proverbs (2002) reports,
posit design changes. Frimpong et. al (2003) link delay and cost overrun to adverse
weather conditions among others.

Chalabi and Camp (1984) maintain that delays and cost overrun originate early at
formulation/planning stages with client held responsible if his actions or inactions
breach stated or implied contract conditions. For instance, failure of client or his
consultants to provide timely/accurate information or details according to the terms of
the contract. Issuing approvals, signing contracts and allowing unencumbered site access
among others (Bromilow, 1974). Contractor on the other hand bears risks of time
overrun  associated with low productivity (Makulsawatudom, ..Ems]ey and
Sinthawanarong, 2004; Enshassi et al., 2004), inadequate scheduling/mismanagement,
construction mistakes, inappropriate technology, equipment breakdo“fns, poor labour
skills and staffing problems etc. Of course, there are delays c‘au.sed by fO!‘_lUI{Ol_ISdfact(')?‘,?
or force majeures e.g. Exceptionally inclement weather, civil commotion, industria

unrest, etc.

al (2004) established 10 most sigr;ifica_nt factors a.ffec_:uiqg
ailand to include: lack of materials, incomplete drawings,
fequipment, absenteeisnl, communication gap,
tion delay and rework. Lowered cgnstrucugn
d ultimately to delayed cqmpEeL;on. While
azastrip, listed five m0§t important factors
| shortages, inexpenen_ced labour, 1af:k
changes at execution. In ‘N1gcna,
Jow wages, lack of' mgtcnals and
men productivity in in-situ concrete

Makulsawatudom et.
construction productivity in Th
incompetent supervisions, lack of tools
late instruction, poor site layout, 1nSpec
productivity leads to schedule slippages 5
Enshassi, et. al. (2007) report on projects in G ia
that negatively impacted productivity 25: ma.ter[i‘on
of labour surveillance, and ‘:iraWlng/spec.lﬁ?'at1 d
Ameh and Odusami (2002) among others liste

; - ‘ mpact crafts
unfriendly work relations to negatively 1mpé
Operation.

21.1 Types of Delay in Constru¢

Many researchers (Ahmed, Azhar, C?S;;t‘;t?u
2001) have exposed various types ©

tion Projects S s
antula, 20025

ndt'ljspé)ea]iys as; excusable, non-excusable,

cti
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oot rent. ensabie. RON-COMPCTISanICc aiid LRt e - . 3 -
:!’ﬂ or externatly ;amﬁd ntemally csm§ed fiﬂziay‘sﬁh ‘?Omf:ei;aéﬁi?;;f;g?z
dmms‘,lmwmmm‘ and consultants™ actions or mammns .w ile & .t. 5 {.iem- f?ﬂx L-
fﬁm outside. such as utility companies, govermment, subcontractors, § p}zf . labour
m‘zﬁ&mg etc. Ths portrayal of extamai‘ . dciays seﬁ:ms‘ ;r;z:b?g;a[e as
subcontractors/nominated suppliers are still part of the contractors: respo y.

-

Alkass. Marerolle and Hamis (1996) and Braimah, (2008) assessing delays ir-om the
Wﬁm of contractor emphasized Excusable and non-Excusable delays as key (see
figure 2.1 and figure 2.2). :
Excusable Delays : et e
Excusable delays are those that excuse contractor from perfomnpg f.wthm the LO!_’]E,]’&CI:
They are atnbutable to failing of the client or his agents, and justify an extension of
ume with pavment of compensation for uncovered costs to the contractor.

Excusable Non-Compensable Delay . :

These may emanate from fortuitous events, to be borme by client without compensation
w contractor, other than extension of time. Such events are not caused by actions or
negligence of contractor or client and are beyond contractor’s control, but may affect
even the non-cnitical activities and thus require detail analysis to determine suitable level
of extension of time over that savable by skillful management of floats (Ajator, 2015;

Alkass et al., 1996). This underlines the relevance of application Critical Path Method
{CPM). '

Excusable Compensable Delays

Sambasivan and Soon (2009), Fugar and Agyakwah-Baah (2010) aligning with
(Braimah, 2008) above, contrasted excusable compensable delays as those caused by the
owner and or his agents for which the contractor must be compensated for damages,
possibly by costs and extension of time for extended indirect field office costs and
unabsorbed head office overhead costs. Yates and Epstein (2006) agreeing with Alkass
et al. (1996) listed circumstance that would lead to excusable compensable delays as:

* Falure of the owner to make the worksite available to contractor in a umely manner.
¢ Owner-initiated changes in the work.

* Owner delays in issuing a notice to proceed.

* Architect/engineer supplied designs which are defective.

* Owner not properly coordinating the work of other contractors.

* Owner not providing “client-supplied” equipment timely.

® Owner providing misleading information.

® Owner interfering with the performance of the contractor.

* Owner (Architect/engineer), delaying the approval of contractor-submitted shop
drawings or using shop drawing process to change contract requirement.

* Contractor encountering differing site conditions etc.

Non-Excusable Delays

Non-excusable delays are caused solely by the contractor and his agents (see figures 2.1
and 2.2; Fugar et. al,, 2010). The contractor is not entitled to relief (ie non-compensable)
and must make up the lost tme by expedition or pay liquidated/ascertained damages
(agmed/msumﬁ loss of chent from the delay) to the client (Sambasivan and Soom,

2007). The  nom-excusable  delays may result  from  contractor's
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underestimation of; productivity. improper project planning/scheduling, poor site manag
ement/SUPETVISION eIreneous construction methods, equipment breakdowns, tmre.[iab;e
subcontractors or suppliers and poor project organization structure and non-
implementation of work safety measurers (Ajator, 2016).

Independent, Serial and Concurrent Delays

Braimah (2008) also highlighted the use of “independent delays”, “serial delays” and
sconcurrent delays”. Independent delays are those that occur in 1solation, not
simultaneous with other delay sources. Serjal delays occur in sequence/consecutively
and not overlapping on a particular network path.

Concurrent delays is where two or more separate delay events occur at the same time
period (Reynolds and Revay, 2001) e.g. delay from client occurring simultaneously with
delay by contractor. In such inextricably

Intertwined causes, the contractor cannot be held liable, nor recover delay damages from
the owner (Ahmed et al., 2002). Resolution of concurrent days has been
technically/legally contentious in construction and engineering contracts (SCL, 2002).

2.1.2 Causes of Construction Delays in Government Projects

Several highlighted studies reveal that these delay causes emanate largely from actions
or inactions of project participants, local contractors/industry under-capacity/skill levels,
socio-economic and cultural issues and project characteristic. They include among
others:

Client Related Factors; Client characteristics, project financing, their variations and
requirements and interim payments to contractors.

Project-Related Factors; Project characteristics, necessary variations, communication

levels, speed of decision making by all project teams and ground conditions.
Design Team-Related Factors; e.g. design team experience, ‘project design,
complexity, mistakes and delays in producing design documents.

Cﬁﬂtractor-Related Factors; Contractor experience in Piannmg simd c;}o;zrollmg
Projects, site management/supervisions, degree of subcontracting and their cash-flows.
Materia_ls. Related Factors; Shortages, materials changes, procurement programming
and leve] of off-site prefabrication.

Laboyy. Related Factors; Labour shortages, low skill levels, weak motivation and low
Productivity,
_Pla“VEquipment- Related Factors; Shortages, low efficiencies, breakdowns and

1
MCorrecy selections.

5 ! iti ex issues, price
Externa Factors; Act of God, inclement weather condztlof”'.—eic;r:n site condiiion
UCluationg govcr;]menl reculation, problem with nmghl}op U:, ;’rlk.en\'imnmﬁﬂ{ ’
- ) [ ? : *

Ml disturbance. slow proceassing of building approvals/restive



~ - €5 U1 eassy ¢ OF QCEAYD tasoas seesas cerms o
203 Group CAus d to group the cAauses _
- ‘a5 above attempte & L aeorme factors With common
it Smdle'st}? the benefit of determining/aggregatnsg
: ives, Wi
perspectives,

aeterst er each group. P ationalized in this study to
Char“cwnsncsf ?}?gr feSpec%ive groupings which we ha.ve cspcratlionCgusm0 paitn unyder
e rewf:wl'o the study objectives is shown below with 56 delay g
help us realize

8 groups:
1. Contractor .
difficulties: unsuitable construction met

contractor experience; defective works; poor
planning. ‘
2. Client Related Delays: Client interference, slo.w decision ma.kmg,l‘contrac;
modification, change order, financial difficulties of cheql, uncooperative client, an
slow payment of completed work, unrealistic contract duration.

Mistakes in design, changes in drawings and

specifications, incomplete documentation (Drawings), dcff?cts n d;sngn, 1padequate
supervision of contractor, delay of work approval, late issue of 'mstructjon, slow
correction of design problem, late valuation of work, slow inspection of completed

works.

ted Delays: Poor site management and SUpETVISion, e
Relate : hod: mistakes during construction; inadequate

subcontractor performance and improper

3. Consultant Related Delays:

4. Material Related Delays: Shortage of materials, material procurement problem,
material fabrication delay, unforeseen material damages, slow delivery of ordered
materials, and noncompliance of material to specification.

5. Contract-Relationship Related Delays: Conflict between parties, difficulties of
coordination of parties, lack of communication between parties.

6. Plant/Equipment Related Delays: equipment shortage, wrong selection, low

efficiency, equipment delivery problem, inadequate skill of operators, equipment
breakdown/maintenance problem. i

7. Labour Related Delays: Labour dispute/strikes, weak motivation, and lack of skilled

labour, 1_0W productivity, shortage of manpower, labour injuries, accident on site,
absenteeism.

8. External Factors: Act of God, inclement weather condition
government regulation, problem with neighbour, ‘
disturbance, slow process of building permit.

price fluctuation,
unforeseen site condition, civil

2.1.4  Delay Responsibility/Reward

The summative views of the reviewed studies on reward for
e Owner Caused Delay: contractor is
costs of extension.

e Contr .
oranlez‘i::‘:::s;xgg?‘“a(:torsmupphers caused delays: The contractor is not
g 10n or cost reward but mavy p: i
i ay damages/penalti
o Neither Part : yP ges/penalties.
complete wi lgogtday (Force Majeure): contractor receives time extension to
c0st payment and no damages/penalties assessed

¢ Both parties’ dEIEly‘ contactor recerv i men
’ rreceives time e ion wi h t pa
: xtensi out cos P

and no damages/penaltles assessed. e l . [

delays are that for:
granted time extension and possible
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32 Effects of Coustruction Delays

i mmw?’c(ud“"‘Cd views ol the reviews, present seven major eftects of construchion
‘ 3 e OVerruat B N # Ay N . . A '

deinys: i overrun, cost avertun, dispute, arbiteation, ltigation, abandonment. and

determination.

3.3 Methods of Minimizing Construction Project Delays

Many insightful studies (Chan and Kumarasamy, 1997, Aibinu and Jagboro, 2002;
Ahmed, 2002; Odeh and Battaineh, 2002: Abdul-Rahamam et l., 2006 Lll\t.l‘r\'"hlii\j:
2006) have _YCCOY‘“VHL"TMCU various ways of minimizing construction project delays.
Majid (2006) in his delay study of Indonesia Acheh project listed 33 strategies for
minimizing construction delays. Similarly, Kaliba, I\flny:'-umi Mumba (2(){}‘35 in the
study of schedule delays in Zambia projects, recommended 23 approaches o minimizing
construction delays.

Also Nguyen, Ogunlana and Lan (2004), studied the project success factors in Yietnam
construction and recommended the following delay minimization strategies: competent
project manager, multidisciplinary/ competent project team, availability of resources,
commitment to projects, frequent progress mecting, accurate initial cost estimates,
aceurate initial time estimates, awarding bids o the right/experienced consultants and
contractors, community involvement, systematic control mechanism, comprehensive
contract  documentation, effective strategic  planning,  clear information  and
communication channels, use of up-to-date technology and absence of hurcaucrac y(see
tables 2.3 and 2.4).

w i hawaery - TS R ECONA




Owner-initiated changes

Late contract award

Differing site condition

With Compensation

Design problems

—— Suspension of work

—1 Incomplete drawing or specifications

Excusable , _
Delay b

Owner providing misleading
information

M Acts of God

Ty
pes
of

Del [

Without
ay || —1 TInforeseen events

But borne by owner

—+ Unprovoked Strikes

Unusually severe weather

— Events beyond the contractor’s control

—— Events without faults or negligence

Improper planning, Financial
Contractor’s - | difticulties Poor coordination
Inadequate supervision

Improper construction method, Poor
contract management, Lack of
competence and skill

Materials shortages Late delivery,
material delivery, Damaged goods

Materials

Manpower Labour storage, Poor

Workmanship
Slow Mobilization of workers,
Low productivity

L..{ Non-Excusable

Equipment Storages
Equipment breakdown
Low efficiency
Equipment Improper selection of

equipments/tools 4_’_’_/J

Sub-contraclor Sub-contractor delays
Subs-contractor interference

it

e o 2008
Figure 2.1: Classification of type of delay Sources: Modified from Braimah, 200
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Figure 2.2: Clussification of Construction Project Delays - Source: Modified from Brzimab, 2008

Table 2.3; 35 Methods 61" Minimizing Construction Delays

L. Competent project manager, 18. Site management and supervision
2. Ensure adequate and available source | 19. Use of proper and  modem

construction equipment

project 20. Proper  project planning  and
scheduling

1. Accurate initial cost estimates

29 Use of appropriate construction

of finance

3. Multidisciplinary/competent
team,

4. Availability of resources

5. Commitment to project

6. Adopting a new approach (o contract melhoc!s s
award procedure by giving  less 23, Commumnity m\i'mlvemem ‘

weight o prices and more weight 10 24. Iimper cml_ahuts*@ on‘ [.JuSl {i;f.pgmnce
the capabilities and past performance 28 l*rcc?uc!‘ll coozc}mm:un between the
of contactors purties 1n volved
26. Absence of bureaucracy

1, Adopting new a.xp])muchcs Lo e : s
. . e a1 Clear -mation an
' contracting such as Design-Building 27. Clear in .mmla t 1
2 : “hannels
| (D/B) and Construction Manager communic i.II.LJn Ll*lnr?u '
l (CM) 1 ity 78, Accurate initial lmm_csmn;nes\—t
i «m..:_;__‘__ ype () C(m rnc __‘,“_J,._..-._----f-—-ﬂ—"'““ .................................... . -
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8. Complete and accurate . project 29. Proper material procurement ]
feasibility study and site investigation 30. Development of human resources jy, |
9. Acceleration of site clearance the construction ndustry through
10. Comprehensive contract proper training |
documentation 3. Allocation of sufficient time ang |
11. Frequent progress meeting money at the dcs':lgn phase
12. Project management assistance 32. Awarding bids L0 the
13. Use/up to date technology utilization; right/experience  consultant  and
and contractor
14. Use of experienced subcontractors 33. Perform a preconstruction planning
and suppliers of project tasks and resources’
15. Complete and proper design at the needs
right time 34. Systematic control mechanism and
16. Competent personnel of 35. Effective strategic planning.
consultant/designer
17. Competent and capable client’s
representative
Source: Majid (2006)

Table 2.4: Methods of Minimizing Construction Delays

No. Methods N
1, Utilization of the latest construction technology method B
2. Frequent site meeting with all functional parties L)
3, Not awarding contract based on the lowest bid
4. Increase productivity by working overtime, shift, el¢ !
3, Offer incentive for early project completion o
6. Ask for extension of time Ry
i Execute delayed activities by subcontractors _—
8. Promote team working among project participants el
9, Developing human resources management (training, day courses, etc)
10. Timely decision making by all functional group e S
11 Proper project planning and scheduling T
2. Developing appropriate communication system linking to all functional
group _ o
13 Early in obtaining permit and approval from relevant authority i
14, Thorough project feasibility study and site investigation S
15. Accurate initial project cost estimation e
16. Hire experience personnel for project implementation R
11 Build a systematic project control and monitoring mechanism S
1. 18. Absence of bureaucracy i
19, Proper emphasis on past experience of project parties S
20. Accurate initial time estimation i
21 Ensure the availability of resources (finance, materials, equipment,
workmen, etc) ' e
22. Select the competent project manager AR
20, Use the appropriate construction methods i

Source: Kaliba, Muya and Mumba (2009)




5 Operul.immlizali(mf( sap of the Reviewy
o ¢ ‘J, AP (1] % ] : 2 .
. ceveral highlighted findings of (hje Bornit b

1he $eVE il  TEVIew are modified/operation: i —_———
(gati e principal delay factare  of Operationalized for use in

ayestigating i;{édp ro'cF(,;I id"[[:‘ly factors, effecty ang minimization requirements for

TcziuﬂLi,?:;)';;mm[?o”‘{;, z)r'o?emzuﬁl: slatc.‘ I'he uniqueness of this study is that Tetfund

. g lerti . : JECAS INtervention apency Mae wamcits. o 2

e i ; : agency, has peculiar financing models

r i a = - & + - " sk [ cis [()

Wil e [.Jrﬂczl]?dfgl;ﬁ ziﬂ r(){”r] Sﬂmc. non-critical delay factors in normal émject ma

assum s Pn.n,c:lpo . 'I"hiz o 3‘.1[ dCFOTS H Tetfund I"ina.ncing protocol, thus nccéqsi{aling

(his ,n}zggt;gd - LIS IS quite apart of the research country and locational area im écL

pogsiblhues. p

3.0 METHODOLOGY
The objective of thl§ Eftudy Was 10 analyze the pring;
offects, in terms of frequency, severity, importanc
Tg{fund--‘iponsomd projects in Enugu State a

delays.

To achieve this, survey method was used to sample areas in Enugu and purposively
select and inyestigate four institutions’ (UNTH, UNEC, IMT and ESCET) projects.
Using extensive I]tcraim:e search, S-point Likert scale questionnaires with 56 delay-
causing factors, grouped in 8 sections were evolved and issued to 9] respondents, drawn
from; clients, contractors and consultants/stakeholders of the respective projects. 78
number responses [UNTH (28), NUEC (28), IMT (12) and ESCET (10)] were found
relevant and used for the study. '

pal delay factors, establish their
e/rclative importance indices in
nd recornmend strategies for minimizing the

The data collected were pre;emed in tables and analyzed using descriptive frequency
index (FT), severitéf index (SI). important index (Imp.]) and relative importance index
(RII) models. We first established the frequency and severity indices of the del ay factors

(F.I and S.I) using Microsoft Excel. Frequency index (F.1) is the weighted product of -

number of respondents and their assigned Likert weights (1-5) for each delay factor
expressed as percentage of the aggregate weighted product for all delay factors in that
group. It has similar model for severity index (S.1.) using severity response Likert scafe.
We next evolved the importance index (Imp. L) of each delay factor which is the product
of its frequency index (F. 1) and severity index (S. ). Finally, the relative importance
index (RII) is evolved using the model:

RllI= YW
AxN

Where:
2 = Summation
W = The Weighting 1-5 given by respondents to the delay factor
A =The highest weight (ie 5)
N=Total number of the respondents for each delay factor e e ‘
The principal delay factors for the projects having highest ranking indices in the 8

goups were Jocated with their significant factors compared and the most suitable

solutions for minimization proffered for the individual projects. See table 3.1 for the

pilot survey data of the studied projects, and likert scale for frequency of occurrence and
Severity effects.
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Project

Project Address

Construction of
Students’ Hostel

University of
Nigeria Teaching

TULEU LONStructioy, pr

Clients

Tetfund Special
Presidentia]

Oj Cegg

I‘ h
; “Hy
Rem, Bu
: drkg
Btled e )

inp

! Hospital (UNTH), Intervention
e gnugu State 2014 (NEEDS
Phase 1)
Proposal University of Tm
Construction of | Nigeria, Enugu pI'eSldCﬂt.l al
75 Room Campus (UNEQ), Intervention
Student’s Hostel Enugu State 2014 (NEEDS
Phase 1)
Construction of | Institute of Tetfund Special
School of Management and Intervention
Technology Technology (IMT), 2009/2010/2011
Building Enugu
Construction of Enugu State Tetfund Special
Multi-Media College of Intervention
Micro Teaching | Education 2014/2015
Laboratory Technical
| (ESCET), Enugu
Source: fialg Survey, 2017 e oo RS

LIKERT SCALE FOR CAUSES AND EFFECTS QF DELAYS

Rating Scale for Frequency of Occurrence

Rating Secale for Severijy Effect
Greatly often 5 Very great effects 5
Often 4 Great effects 4
Sometimes 3 Moderate effects 3
Rarely 2 Slightly effects 2
Never | No affects 1

Delay Factors;

Contractor
Related Delays

f

Severity of Effect
(8.1)

Freq_uency of Occurrence
(F.1.)

Poor site Management and

SR B e S 5 43 2 1
supervisor

Financial difficultie 5 4 3 5 - o
Unsuitable construction methoq s S B J g d 2o
Mistakes during construction o 4 W 21 3 o o
Inadequate contractor ) 4 g Ty 1 2o 4 2
experience

Defective works J 4 gy 1 343 Z
Poor subcontractor Performance 5 I B T
Improper Planning > 49 i oAy 2

The deta;] analysis and results are Presented ip Section 4.0



pDATA PRESENTATION, A NALYSIS

4.0 AND DISCUSSION
: 4.1: Frequency Index, F I, R
Zzzlee;[)e!a}rs ST i S. L. and Ranks for Contractor-
—=—"_ | Causes
SN = F.I. [R
profect & ffpoérililigdnagement e T o T
Financial difficulties ggég ; 82.01 | 1
quultable construction method 57- ol gggﬁ 8
Mistakes during construction 70-18 : 70.0(5) T
Iﬂade‘J}l316 contractor experience 63:49 6 63.06 g
Defective of works 73.02 | 4 76.94 5
Poor subcontractor performance 76.83 | 2 76'31 ,3,
Improper planning '
Poor si'te. management and 84.29 | 1 78.45 12
supervision 7972 | 2 8237 | 1
Financial difficulties 66.00 | 6 5838 | 7
Unsuitable construction method 54.24 | 8 59.38 | 6
Mistakes during construction 58.16 | 7 70.88 | 5
Inadequate contractor experience 6338 |5 56.83 | 8
Defective of works 76.45 | 4 75.99 | 4
Poor subcontractor performance 177613 7726 | 3
Improper planning
Poor site management and 27.99 |7 28.11 | 6
supervision 2519 (8 29.55 15
Financial difficulties 29.29 [ 6 30.99 | 3
Unsuitable construction method 3149 |3 28.11 17
Mistakes during construction 34.29 | 2 3099 | 3
Inadequate contractor experience 25.897 3 il
Défective of works 30.79 | 4 334511
Poor subcontractor performance 34.99 | 1 2739 18
Improper planning
Project D: Poor site management and 2284 |6 24. 22 g
ESCET supervision 19.38 | 8 30. 4 7
Financial difficulties 26.99 | 3 24.09
Unsuitable construction method 26.30 | 4 34-09 g
Mistakes during construction 28.37 1 1 Egg’l} 5
Inadequate contractor experience zgg? 'Sf 24.8; y
Defective of works ;976 4 29'76 |
Poor subcontractor performance 2. < =
Improper planning . . o e

Sources: Field Survey, 2017




ity Index 8.1 and Ranks gy, Cli,
: ever
h l‘o ]-g St

!“.‘ B
; n Ay
Table 4.2: Frequency Inde it N
Delays , F.1. Ronk ﬂ-: T{‘L;"«-u.
: Causes ; 1278 13 08.87° R
Y interference 7218 |5 6706
Pm.‘i,.m s Slow decision n'n.lkl!“g 63.76 | 7 07,06
T et Sreoaeel
Smigeer client 7338 | 2 67205 |
ki ?;mitllily:f o 69.77 | 6 008];
Uncooperative clie L 09 | 1 i
Slow payment of complelyed work 229{7 : zg;?. L
Unrealistic contract duration 6‘3 '7;6 ;,_w__ 69‘33 8 §
Project B: C’.‘Iiemintcrt‘emnce' 87159 l 73‘2/} ;’\
UNEC Slow decision making ("3‘;’6 4 6:1. 12
= Contract modification ’;7Il 3 . -6-: 7
Change order . ‘3‘38 6 6_9-?3 4
Financial difficulties of client 6'"'3, 73)7 3
Uncooperative client 60.12 Z 67.62 | ¢
Slow payment of completed work | 7841 2 75.71 W
Unrealistic contrac duration 3946 _ms___ﬂ___“_m ﬁ(_)_@i 8 |
Project C; W 29.84 |5 29.63 [~
IMT Slow decision making 3438 | 1 31.85 | 3
Contract modification 30.49 | 4 28.15 | 7 5
Change order 3114 3 29.63 |4
Financial difficulties of client 29.19 | 6 3185 (2 |
Uncooperative client 27.89 | 7 36.30 | |
| Slow paymen( of completed work 3138 1 2 29.63 | 5 |
Unrealistic contract duration 25.30 | 8 22,96 | g
Project D:k Client interference 2284 | 6 24.82?‘?
ESCET Slow decision making 1938 | 8 2044 |3 |
Contract modification 26.99 | 3 24.09 | ¢
Change order 26.30 | 4 24.09 | 7
Finuncialdiﬂ’icullicsofclient 28.37 | 2 27.01 |1 ;
Uncooperative ciepy 20.76 | 7 2526513 |
low paymen; of completeq work | 25.61 5 24.82 | 4
Um‘calisticconlract duration 29.76 | | 293019
Table 4.3, Fre

‘ quency Index p, L, Severity Index g 5, and R
Causeqd Delayg

anks for Consultant-

,,§{_N&‘ ' Causeg Bl " TRacr: ST I Renk |
Project i W“’w IR ERREE T e
UNTH Chunges in drawings/specificaljons 60.76 |2 261917

ncomplete (e, mcnts/drawing 55.19 {9 58.06 | 3

efects in geg; 5519 |s 56.19 |5

Nadequae g, Pervision tq COntractor | g 76 3 39.46 | |

tliil).! of work Approvy q{)'m I 59.00 2

».;JIE 1ssue ofinstmction 61-7:; - %6.19 |0

Late ygpCEtON of degig, VORI e e - IS
“‘“‘MWUOH Work 5% 70 - ;

Nigerim v




[ Slow ingpection  of camis

/ | works completed [48.61 |10 T49.16 170

m” Mistake indesign g5

Eﬁljic Changes in dI‘Hngs/spcciﬁcalions 68.1311 ? 5436 1 6
Incomplete documents/drawing 62.1¢ 62.54 | 1
Defects in design 455? ?o ;7.73 5
Inadequate supervision to contr: : 244 17
Delay of work approval . ggj? 0 5244 | 8
Late issue of instruction 62‘71 3 61.10 |3
Slow correction of design problem 51‘16 5 62.54 | 2
Late valuation work .58'86 : gg(ﬁlg i)
Slow inspecti AT ' -
works pection  of completed | 49,51 |8 48.11 | 10

project C: Mistake in design 7758 13 TEIRE

MT Changes in drawings/specifications | 19.36 |7 20'95 5
Incomplete documents/drawing 15.26 | 10 1651 | 9
Defects in design 24.65 |5 2667 | 4
Inadequate supervision to contractor | 26,99 |4 36:19 1
Dela,\:/ofwori.{approya] 3345 |1 2032 | 8
Late issue of'mstrucno.n 3227 12 3492 | 2
Slow correction of design problem | 18.78 |8 20.32 | 6
Late va!uat:on work 170.02 | 9 14.60 | 10
Slow inspection  of completed | 24.65 |6 20327
works

Project D: Mistake in design 2209 |4 21.05 13

ESCET Changes in drawings/specifications | 15.12 | 10 16.10 | 8
Incomplete documents/drawing 15.12 8 16.10 | 9
Defects in design 77 13 21.05|4
Inadequate supervision to contractor 2442 |3 253912
Delay of work approval Pl g 2601 |1
Late issue of instruction 25.00 (2 16.10 | 7
Slow correction of design problem 1570 {7 210515
Late valuation work 3 16 16.10 | 10
Slow inspection  of completed | 20.35 |5 21.05 6
works "

Source: Field Survey, 2017

Table 4.4: Frequency Index F. L, Severity Index S.I. and Ranks for Material

Related Delays
MW 5
SIN e F.1. |Rank |S.I | Rank
e s A S
Project A: | Shortage of material 10-?; 1 gg ; ? ;;
UNTH Material procurement problem 39-20 g R b
Material fabrication delay gg"fﬁ : 89:62 ;
Unforeseen material damages 4-41 2 S
Slow delivery of ordered materials 94. : el
Noncompliance of material 10 91.99 :
B g specification ______———T0579 | | 92.06 | 1
Project B: Sh i 96.79 2
: ortage of matera 3 9632 | 2
[NEC | Material procurement problem 9580 |2 ==



if-ﬁforcscan I’Ilil[mlla- vr:, ¢ nv]uieriélf-‘i

Slow dclivfir)f of Urqtir mﬂl:ﬂria[ o 8494 | 6 93 3 i

NoncomphﬂﬂCC 20 | 4 |

S.CCiﬂCZﬂiO" . 45()3 1 “—"—uw J

- ~T % woe ol mzll(:ﬂﬂl s 45.23 T

Project C: ShorBR”  curement probler 41.98 | 2 dtes |,
. Material pr ; ; 3741 | 4 3 2
s Material fabrication delay 3833 | 5 713 | 5
Unforescen material damages ” i 045 3 3532 | ¢
glow delivery of ordered materials = 39.85 | 4
Noncompliance f material 10 36.50 | 6 40.75 | 4

specification 36.94 | 1

———T); | Shortage of material ok |3 LT T
: '-;UJe«d i Muwria] Pr(_)CUI’BmCﬂ[ pi'()bfﬁm : 363() 2
ESCET ateri ication delay 2793 |6 28518 |4
Material fabri 3333 | 4 5
Unforeseen material damages . 3091 |5
glow delivery of ordered maten.als 3424 | 3 3273 | 4
Noncompliance of material 1O .51 5 4.5 | 3

____.___,.__.-.-——--'—“"J
Source: Field Survey, 2017

quency Index F. S.I. and Ranks f,

I, Severity Index

Table 4.5: Fre e
Plant/Equi m,;n_tl{g__’ateeﬂs./———’ - -
N [Causes FL_[Rank TSI [
Project A: Equipment shortage 96-7_5 2 98.19 12
UNTH Wrong selection 95.11 |3 89.03 |5
Low efficiency 89.37 |3 84.87 |6
Equipment delivery problem 91.83 14 9569 |3
Inadequate skill of operators L ) 91.53 |4
Equipment breakdown and 101.67 |1 100.68 | 1
maintenance problem
Project B: Equipment shortage 94.9 3 olil 15
UNEC Wrong selection ' 80.55 |6 84.82 |6
Low efficiency 8877 « |3 90.60 |4
Equipment delivery problem 89.18 |4 94.46 |3
Inadequate skill of operators 101.64 |2 10024 | 2
Equipment breakdown and 10548 | 1 10117 ¢ ]
maintenance problem
Project C: Equipment shortage 43.71 > Ja b |2
IMT Wrong selection 41.14 |3 3487 |5
Low efficiency 3504 |5 3385 |6
Equipment delivery problem 4029 |4 4205 |3
Inadlequate skill of operators 3171 6 3795 |4
qulpment breakdown and 48.00 1 47.18 l
S malplenance problem g
e e 3584 |2 3560 |2
g selection 335 |3 3037 |3
Low efficiency 78.90 5 2032 |06
Equipment delivery problem 5 1 5 4I5§ 3 '
Inadequate skill of operators i ; 46 |4
Equipment breakdown and i;/:}?? (15 gg.m l
maintenance problem i 4“_’4/

e |
Source: Field Survey, 2017




. .67 FTEQUEILY meeves = o sy moimey
We}ated Delays fc=
RC/V | Causes F.L Rank _ S.L Rank |
"/Ojga’{/— Conflict between parties 17653 13 =~ 18907 |2
{,[\TTH Difficulties of coordination between | 186.12 |2~ 191.44 |1
parties 194.35 | 1 182.49 | 3
| Lack of communication between
a | parties
~project B: anﬂict })elween parties 200.24 |2 194.04 | 1
UNEC Difficulties of coordination between | 173.09 |3 197.02 {3
parties 186.67 | 1 188.94 |2
Lack of communication between
parties ‘
project C: Conflict between parties g681 11 80.00 |2 =
MT Difﬁcu!ties of coordination between | 81.70 |2 87.44 |1
parties 7149 |3 7256 |3
Lack of communication between
parties
Project D: Conflict between parties 70.18 | 1 67.89 |2
ESCET Difficulties of coordination between | 66.67 |2 77.06 1
parties 63.16 |3 55.05 3
Lack of communication between
parties

md Survey, 2017

Table 4.7: Frequency Index F. I., Severity Index S.I. and Ranks fer Labour Related
Delays

SIN Causes F.1. |Rank |S.L Rank
Project A: | Labour disputes/strikes 7245 L 5 7795 |4
UNTH Weak motivation ; 7547 | 4 77.26 |5
Lack of skilled labour 86.04 | 3 82.05 |3
Low productivity 89.06 | 2 8752 |2
Shortage of manpower 08.11 | 1 98.46 |1
Labour injuries/accident in site 67.92 {7 65.64 |7
Absenteeism 70.94 | 6 7111 16
Project B: | Labour disputes/strikes 63.74 | 7 76.69 |4
UNEC Weak motivation 728515 2 5
Lack of skilled labour 91.06 | 3 78.14 |3
Low productivity 96.52 | 73.80 |6
Shortage of manpower 94,70 | 2 12911
Labour injuries/accident in site 678 |6 68.01 |7
- Absenteeism 73.76 | 4 86.82 |2
Project C: | Labour disputes/strikes 2763 |7 3504 |4
IMT Weak motivation 31.58 | 4 3438 |5
Lack of skilled labour 3947 | 3 36.36. |1
Low productivity 41.05 |1 31.74 |6
Shortage of manpower 40.26 | 2 36.36 |2
‘l Labour mjunes/acmdent in site 29.21 |6 7 |1
Absenteeism 13079 | 5 3636 |3
| Project D: | Labour disputes/strikes 30.51 |3 266.67 | 1
@ Weak motivation 3559 |1 | 166677




1 ow prUUU]:lIVuJ' y 2966 4 2333; ’ 1
Shortage of manpower el
Lahourginjuries/accide.n[ in site _31- lg 7 346.67 3 |
S 2542 | 5 200.00 [5\
Absenteeism |

Source: Ficld Survey, 2017

Table 4.8: Frequency Index F. L, Severity Index S.I. and Ranks for Exterpg

Related Delays
F.1. | Rank [S.. |Ranpk
| SIN Layses 65.96 | 6 0783
Project A: Act of God |
UNTH Inclement weather condition 78.08 | 1 737412
Price fluctuation 65.96 | 6 79.78 | 4
Government regulation 68.65 | 5 69.53 1 6
Problem with communities 74.04 | 2 70.78 | 5
Unforeseen site condition 72.69 | 3 7947 | 1
Civil disturbance 60.58 | 7 58.36 | 8
Slow process of building permit 74.04 | 4 64.57 | 7 -y
Project B: Act of God 6298 | 6 69.18 | 3
UNEC Inclement weather condition 84.89 | 1 247 | 2
Price fluctuation 6298 | 6 69.18 | 4
Government regulation 71.20 | 4 65.88 | 7
Problem with communities 78.04 | 2 68.08 | 5
Unforeseen site condition 71201 5 86.75 | 1
Civil disturbance o 1 60.39 | 8
Slow process of building permit N E, 68.08 | 6
Project C: | Act of God 12243 (7 24227
IMT Inclement weather condition 343913 34.50 | 2
Price fluctuation 35.89 | 2 3303 3
Government regulation 29.91:1:5 32.29 | 4
Problem with communities 20.93 | 8 2349 (96
Unforeseen site condition 3290 | 4 30.83 {5
Civil disturbance 26.17 | 6 25.69 | 6
Slow process of building permit JT38 11 35.96 | 1
Project D: Act of God 1812 | 7 20.13 {7
ESCET Inclement weather condition 2848 | 3 3020 |1
Price fluctuation 299712 28.19 |3
Government regulation 24.60 | 5 2752 |4
Problem with communities 18.12 | '8 20.13 16
Unforeseen site condition 21.15 14 261715
Civil disturbance 2265 |6 18.79 | 8
Slow process of building permit 3107 11 28.86 | 2

Source: Field Survey, 2017
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Defective works
Inclement weather
condition

Unforeseen site
condition

Incomplete
documents/drawing
Slow decision
making

Mistake in design

Delay of work
approval

iects
iy Project A
Cavse (UNTH)
IMP. 1 RanL
el 5618 |20
difﬁcu!ties of s il
Corgrrzzgomractor 56.68 |8
s | 9581
shortage Of e
manp?;er 5494 |11
poor s :
ma.nagemendsuper ?,2% (137
;llzl\inpayment of 4942 |13
ool VK crm i
rtage :
rsrg?erial 40.03 é6
Financial : 59.13
difficulties of client | 57.76 | 7
Change order . 4308 | IS
[mproper planning | 48.40 14
Inadequate 31.16 |20
supervision to 3518 |18
contractor
[nadequate
contractor
experience
Client interference
.| Late issue  of
instruction

Project

(UNEC)
65.65 |[¢q
39.09 14
95.92 |
66.20 |3
3936 |9
89.10 |2
46.88 13
2347 11
60.77 |8
28.55 19
41.22 14
48.03 12
39.21 15
36.01 16
a2 |7
61.76 |6
35.88 18
63.66 |5
25.71 20
36.00 |17

Project

7.44
10.20
14.63
1.86
941
20.66
9.29
922
9.58
17
10.62
8.84
2.48
8.21
11.86
10.14
2.52
10.95
4.056
6.797

(IMT)
IMP.

TTese asvaay LWUSES 1IN Lhe Four

C Project D
(ESCET)

Rank | IMP. 1 Rank
16 3.96 16
6 6.36 8
2 69.21 1
15 5.66 13
10 6.35 9

| ) 2
11 7.66 5
1. 6.33 10
9 8.69 3
8 6.20 11
5 7.66 5
13 5.66 12
20 4.03 15
14 5.30 14
3 8.61 4
7 7.2 6
19 2.44 18
4 3.96 17
18 243 19
17 7.10 7

Source; Fielq Survey, 2017
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] PO ject A —TF o
[Causes ’f’f" S| l? : P TR “’61'5"5'""2'%” 39, [ 744 | 19, |35
5 557 | 19 ?;2-- e |18 |3 31'82 38 14 |50
el 2 ; i {28, 1102 125, %8 4 0
e o |6t |2 ??6 759 | 3589 ?3 s lor e |g |62 |
difficulties of 76, 1561 112 | 94 e i
ntractor 7. 94 82 45 I 95.9 | 40. | 36 . 29. | 233 692
" 02 1ot {937 156 |36 |39 166 |2 g

- 4.
Poor subc ~ontractor 98, 96.5 9
performance 98. 46 09 1 785 66.2 2. 28. | 7.86 | 22. |48

|

{

84 folilin g4 | |86 \

566 | 50 | 4 oi (99441 2 \
1

11
Shortage of ) 73 89
i 76. ' ) . 5
manpower g3 |78 85 ;{; 75.7 59.3 |3 L. | 2% 2:’1 231 24, |¢ 35
Poor site 76 77, 59, 5 . { 64 78 63 g2 64

management/super

; 1 29 41' 9.1 45 4571206 {36, {24 13 \
vision 9 o | |96 |92 Bl e |8 ot | |w x
Slow payment of : s |89 19 | 6 4688 | 29- 31-11'929 128 |37 |1 6

rk 739 :
cobelesk g e & 1 o T R
38 7

) sobag o) | 2o
material 76. | 549 77, 1 69.5 53.4 3111 3 |68 ) * 233
Financial 72. " a3 41 |5 76 27 1958 |20 1
difficulties of client 18 12, - 77. 1772 60.0 | 34 y ; - 129. 868
R e e 50 lao-{38 e 12 je
Change order 29 76 | 6 77 9 |
[mproper planning 83 3l S61 | 54 524 | 285 ng. | 36..,}976 |24 |25 1620
Inadequate 60. |59 -l s9 {99 119,471 142 135 0
supervision 0 16 12 1o s |08 |42 3% 30. | 106 |22. | 27. | 7.6
contractor 70. | 70. e 16- 3 24 29 |99 |26 g0l |
Inadequate 18 | 00 . |69.3 | 480 29 129. | 8.84 | 25. {24. |5.66
contractor 12. 1] 68 Zg 1 76. ’ i a1 |63 16 e i e
experience T4 | 6. | 625 [ 392 | 17, 14. | 2.48 120, |16. |4
Client interference 61. | 56. 3; ot 7? 4*- 1 o |60 |49 % i s
g oW | ses | ae0i2s 98, §820 28§ BIS
i e e L [ g T s
Defective works 49 |06 SN i e te e te 6{} 1
Inclement weather 22 |75, |59l ; : . _ - |
i i Ia |3 &9 |7 |2 A s0- {65 (18 |20 |1
S T lge7 |67 |32 |30 |10 |15 26 170 \
Unforeseen site . 179 | 914 : ; ; 5
condition 69 |47 |67 an 1S 66 00 |83 |43 o ey (3 f
3 2.5 2
Incomplete s5. | 78. | 43.0 | 62. | 577 35.8 ég 1_? 5431 ég 116. s 3
documents/drawing | 19 06 | 81 la |3 85 J o o B e
Slow decision 72. | 67. | 48.4 | 82 167 | 63.6 | 34. | 3L . o 14 1-3
making 18 |06 |04 99 | 62 38 |85 5 § 12 .
Mistake in design | 53. | 58. | 311 47. 543 {257 | 19. |20. | 405 27, 160128
Delay of work 67 |06 |6l 3L |6 18 36 |95 |59 33 ']; 4308
approval 50. |59, |35.1 |59. {61 |363 |33 {20 \ 6.79 2. |l
63 |00 |82 41 |0 45 32 17 10 13

Source: Field Survey, 2017

Table 4.11 Comparison of Relative Importance Index RII of Top 15 Methods of
Minimizing the Project Delays

‘ Project A | Project B Project C

RII(N28) |[RII(N28) |RII(N12)

Utilization of The lasts construction | 105 | 0,750 | 97 [0.693 |85 | 1.417
technology method

Frequency site meeting with all {9 -
functional parties 5 all | 98 [0.700 {92 |0.657 |46

| Offer incentive for early project

111 {0793 | 80 | 0.571 |40




scheaulin — 06 |10 07 19 ) -
Developing appropriate 0‘17 e 64 67 209 9
communication Systet 2

linking to all functional

group _ - 07 |8 08 |1 1.0 |2 T‘j‘z\\
Early in obtaining permit | v: 57 00 %

and approval form relevant 21

authority =13

Through project feasibility | 0.7 |9 216 9 33 209 i
study and site investigation | 14 i e L
Accurate initial project cost {3)67 7 26 o . [
estimation

Hire experience personnel | 0.7 |4 0.6 .| L2 (5)07 10 809 i
for project implementation | 57 43 1 SO
Build a systematic project [ 0.7 |6 0 | 11 : 6 I
control and  monitoring | 43 57 00 00
mechanism

Accurate  initial  time | 0.7 |1 0.6 |10 0.7 |8 Bg tg
estimation 93 64 67 20 S
Ensure the availability of | 0.7 |2 0.7 |4 0.9 {3 10 |5
resources 86 71 00 80

Select a competent project | 0.7 |3 0.7 |3 0.8 |6 10 |6
manager 71 86 33 00 el
Use the appropriate | 0.7 | 4 5 9 09 7 3 LA 3
construction methods 51 21 50 40 o

Source: Field Survey, 2017

4.1 Analysis, Findings and Discussion

For contractor caused delays, the excel computation result (table 4.1) identified top’
ranked financial difficulties, as most frequent and most severe for the UNTH project A,
Poor site management/supervision and financial difficulties respectively for frequency
of occurrence and-severity for UNEC project B, .

Improper planning and poor subcontractor performance ditto for the IMT project C. And
inadequate contractor experience and improper planning ditto for ESCET project D.
These results show that contractor delay factors have varying occurrence frequencies
and impact significance in the four projects.

For client-caused delays (table 4.2) slow payment of contractor reared topmost in
frequency and severity in the UNTH project A. While slow decision making and slow
payment, ditto, obtained in UNEC project B. For IMT project C, it was slow decision
making and uncooperative client disposition. While unrealistic contract duration and
slow payment prevailed in ESCET project D. Here the principal delay factor (frequency
and severity) centers around slow payment of contractor, highlighting need for speedy
certification/payments, in the four projects. Similar results obtained in the analyzed
projects in the literature.

For consultants delays (table 4.3), the principal factors for projects A, are late
instructions and inadequate supervision. Changes in drawings/specs for project B, Work
approval delay and inadequate supervision for project C and work approval delay for
ESCET project. Hence for consultants problems the principal delay factors hover around
design changes and work approval delays, implicating the need for initial provision of
detail designs and regular supervision/residency services.
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RII= 105 - 750

e RI=_2W
AxN 5x28
Where:
where

¥, = Summation
TW =105

W =The Weighting' given to each factor by the respondents
A =5

(ranging from 1 to 5)
A = The highest weight (ie 5 in this case) N 28 in project A
N= The total number of the respondents
Table 4.12: Comparing Ranking of RII of Top Fifteen Methods of Minimizing

Delays in the Four Projecis

Project A Project B Project C Project D
(UNTH) (UNEC) (IMT) (ESCET)
—— RII | Rank | RII | Rank RII | Rank | RII | Rank
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dal delays (table 4.4), Shortage of material and material procgrcmcm hfad
for ﬂlzignifanCe for project A. Similarly, for project B, C and D presenting need for
(op™ b:nmcriﬂ’ specification, procurement planning and management.
opﬁf

f :
i ment delays (table 4.5), the principal delay factors for the four projects

ujp 1 . . .
i plﬁz;/egquipmem breakdown/maintenance problem. This highlights the need for
;\Eion of plant mobilization advance/advance utilization and repayment bond. And
or

of public and private plant/machinery hiring companies (PPP
. ment hiring ventures),

ontract relationship related delays (table 4.6) there were closely tied significant
For © while Lack of Communication and parties coordination presented in project A,
-facwrs‘fack of communication and conflict of parties in project B, and conflict and
i e .on issues for project C and D. This relationship factor has caused great delays

ordinat . : ) _ : :
Czd setbacks in many public projects reported in the literature and require Serious
zevclopmem of partnering spirit among project professionals.

For labour related delays (table, 4.7), there was fairly staggered significant factors for
the four projects. Shortage of manpower for project A, low productivity an.d labour
dortage in project B, low productivity and poor skills for project C. Whlle_ w.eak
motivation, labour disputes/ strikes for project D. Here capacity buxIdjpg,
raining/retraining - setting  productivity targets/reward are implicated minimization

srategies to stem delays.

For External related delays (table 4.8). Principal factors indicted are inclement weather
and varied site condition for project A and project B. Slow process of building permit
for C and inclement weather and slow building permit for project D. Here speedy
. approval of building. permits, easement, right of ways and statistical weather analysis

and control plan/management for project sites are recommended minimization strategies.

Table 4.9 compared by ranks thie importance of top 20 most significant delay factors of
the four projects. It identified shortage of material for project A and C, and shortage of
manpower for projects B and D. This implicates need for local and backward
integrations in the manufacture of input factors and intensification of efforts in

construction capacity building.

Table 4.10 gives a comparison of F.I, S.I. and Imp.I of top 20 identified delay factors
of the four projects. It portrayed closeness of factors for project A and B, which varied
significantly with those of projects C and D, plausibly because of lower number of
responses (12 and 10) gained in projects C and D respectively.

Tables 4.11 and 4.12 compared relative importance of the top 15 delay minimization
Srategies suggested for the projects and implicate accurate initial time estimate for
Project A, early approval of permits for project B, and utilization of appropriate
construction techniques for projects C and D. These results are in line with minimization
HWrategies proffered for related projects by researchers in the reviewed literature.

e CONCLUSION AND RECOMMENDATION

aCcOr(‘;rEgOmg analysis concludes that what constitutes principal delay factors varies

S‘Ekehl?g tO.the; characteristics of projects, clients, contractors, consultants and

Ui izeo fjefS involved. The project location, project sponsors and funding protocols
dmong others. So do the impacts of the delay factors.

T



A number of principal delay factors arising from the study present significan, i
effects viz, shortage of manpower and materials, improper planning, ﬁnﬂm‘,t
difficulties of clients and contractors/ delay payments, inch.amcnt’ weather, slow decin:‘m]
making, inadequate contractor experience, inaccurate drawings, inaccurate cogt estir“niﬂ
and excessive client change orders. dle

Minimization strategies and their importance vary and must gowelate with causg] el
factors and should be projected early in the project plan to achlevel maximum resulgs.

The study recommends spirited implementation of the following key mi"imizatjgn
strategies; provision of adequate sources and size of finance, construction resource
backward integration/local manufacture of input factors, labour Motivatioy
training/retraining, use of competent contractors/consultants and prompt paymen; o%

certificates.

Further detail project delay minimization study should be considered, to devel,
comprehensive minimization templates adaptable to specific projects across the globe 4
a veritable means of solving the adverse consequences of project delays.
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