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Abstract

he construction industry has a track record of poor cost performance
- which has Peen attributed to the effects of risk. Yet clients expect early,
firm estimates of wHal project will cost. The action of risk on project
costs has been studied using the risk register methodology in some previous
studies, but new and maintenance projects were not examined separately. The
paper established the distribution of risks associated with costs of new
building and building maintenance projects by focusing on the risk
consequences that could be determined from the final accounts of projects
only. Project Quantity Surveyors (PQS) were presented with checklists of 19
risk factors collated from the literature, and were asked to associate risk factors
with changes to project costs of 69 projects that were found to be suitable for
the purposes of thisstudy. Using a 4-order polynomial trend line, it was found
that the number of risk events encountered in new buildings peaked at 25%
and 68% completion, as opposed to 15% and 45% in the case of maintenance
projects. Thestudy concluded that project consultants were responsible for the
highest numbers of risk events (70%), and that the majority of additional
project costs (81.8%) were associated with very few risks events that had large
cost impacts (8.2% of all risk events). It was recommended that clients and
archirects need 1o finalize project briefs early in the project lifecycle such that
changes tothe briefduring construction will be minimal
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Dupim impmvem!ms in safety management practices, disproportionate injury rates
cbmnbbeam:'snlwoblem in the construction industfy Globally, more than 60,000

in the dobal occupation environment are contributed by constmction—related
ivities (International Labour Organization (1LO), 2005). One of the reasons for poor
ty performance within construction is the inability of workers to detect hazards in
: Mupldly changing work environments (Albert et ol , 2013). Haslam et al., (2015)
thatupto 42% of safety incidents can be traced o poor hazard recognition Despite

recognition being one of the most essential steps in the safety management process,
r and Smith (2006) found that between 10 and 33.5% of hazards remained
L naagmud or in adequately assessed in pro;ec!s To improve hazard rccogmtion levels

they have not completely addressed the issue of poor hazard recogmnon within
nstruction (Perlman et al.,, 2014). Idoro (zon) in a study of 40 contractors in Nigeria
aled that the best safety ratios were 2 accidents per 100 workers and 5 injuries per 100

ures has on health and safety performance of construction workers remains a major
. ! f;roblem The results of studies such as this can be used by practitianers to improve
' gounﬁalhaurd reoeptlon programs that complement existing training methods. The aim
‘of the paper is to examine the influence of level of implementing hazard recognition
.measures on safety performance of workers on building construction sites in Abuja. The
'ttudy answered the following research questions: (i) What influence does hazard
implementation have on the development of health and safety facilities on construction
sites; (ii) To what extent does hazard recognition implementation affect the level of accident
on construction site; (iii) What are the effects of hazard recognition implementation on
safety performance of workersin termsof costand time?

-

24 Literature Review

Conceptof Hazard inthe Construction Industry

Hazard is a phenomenon or a process that can endanger human beings and their work
environment, MacCollum and Hughes (2005) indicated that dangers are more than a
hazardous physical condition and many lie inactive and unsuspected until they cause
unavoidable damage. For this reason Hunter(201) strongly opined that every employee be

“acquainted with the provisions of the Occupational Safety and Health Administration
{OSHA)in order to understand ho itheur actions may constitute harm or injury to them in
theirworlkplace. Healthand safery zardsaredivided into two categories whichare physical
and ill-Health hazards. Hazards resulting from physical injury may lead to death
immediately; ill-health is not easily noticed but manifests after a long period as sickness
which may later result todeath(Sarah, z012).

-
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Construction regulations are constitutional ins
requirement for construction works. The regula
wellare of the workforce which must be taken

operations and during the actual constructio
-Mohammed (2010)

truments setting out the minimum legal
tions relate mostly to the heglth, safety and
into account when planning construction
‘ n period (Famakin and Fawehimi, 2n07).
. also specified that It is mandatory for the client to ensure that the
construction stage of any project does not commence unless a health and safety plan has
been prepared in accordance with established technical standards. The Occupational Safety
.and Health Act of 1970 (OSHA) is a comprehensive set of safety and health regulations,
Inspection procedures, and record keeping requirements. In the United States, the OSHA s
the principal authority in charge for regulating occupational and health issue and also for
'prnvidmg safety related training to contractors, (Ahcom, 1004).

Safetyon Construction Sites

‘Salety is a subject to which most peopleare quite eager to pay lip service, but which too few
are really willing to do something about' (Paulson, 2009). Construction Industry Training
Board (CITB) (2009) stated that both employers and employees have responsibilities to
guard safety and health in the workplace. The ways by which this is achieved include the

.provisions of the PPE M'racedures 1992 which entail the employer to afford without charge,
all apparatus (including clothing affording guard against the climate) which is proposed to
be put on or held by a being at place of wark and which guards them against one or more
dangers o his safety or health, This includes glaves, safery helmets, high-visibility clothing,
eye protection, safery footwearand safety herness (Strank, 2006).

Workplace safety isalso the subject of the Safety Signs Regulation 1980 under the Safety and
“Health at Work Act (SHWA) 1974 which made it mandatery that safety signs should followa
customary system with respect te colours and shapes (Strank, 1996) This form of safety
oromation helps to mobilize emplos'ees, suppliers and visitors to reason s?fe. feel sec'ur.ed,
act secured and be secured (HSE, 2003). A further aspect of safery is training, lhc:le:um[r‘lg
Regulation 28 under SHWA 1974 offers for a much broader delivery of uamn:\g n:-
individuals carrying out construction work (Ferret and Hughes, 2007). All ;:‘crso;:n?::s
have adequate training, technical understanding or knowledge to decrease the risk olinjury

toothers (HSE, 2003)

ccidenton Construction Sites ' . . e
:ccident isany event thatoccurs suddenly, unintentionallyand unforeseen which mayea

hysical harm or damage to properties and person {Sara'.m amz), Thll'.ee mait.l t‘ype: gf
el beidentified as fallnws.(n)Maiornon-faul.n:ndenu~Imuneswh.udnesulm
B s f ti:nns~ usually persons with this type ol injury \\'Ould.mlis work for
s o awp“ ‘:1 ma‘t.)ractidcnu include slips, trips, dropping fron_l heught.‘lrva\nsport,r
T au?idents (Nichols, 2006). (2) Minor non-fatal accldenrs-Thlslypef)
achI e'“l”f'?’ or injuries, injuries resulting [rom minor accidents M'Dl.lld rAc,ull' n
accidents prgduc‘: e‘.:;isscc! from work; accidents in this class comprise stepping, smkmﬁ
ey ﬁrl:fsr:;b:zls strains or even illness. (3) Fatalities - Theseareaccidents thatresu
n:::::?;:. from m;ork injuriesonsite (Wikipedia, 2012}
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Costs Resulting from Accidents

Accidents normally affect the output and frequently result in extensive loss to contractors
(HSE, 2006) through diverse kinds of costs (both direct and indirect) that are linked with
accidents. While these costs of damage have repercussions on contractors (Booth et al.,
2005),there are also adverse effects on workers such as social costs (e.g, death, pains and
“discomfort, permanent disability) that are hard to quantify in financial terms (e.g. loss of
output, insurance cost). There are several factors that influence the cost implications of
construction health and safety measures, Some of these factors are Legal obligations; Fear of
persecution, cost ofcomphance: Health and safety publicity; Image and credibility; criteria
for prequalification; Link to other systems; Reliability, competitiveness and quality; Increase
awarenessand appreciation of hazard and risks; Indirect costsand direct costsof accidents.

Research Methodology
The methodology followed in the study is summarized in Figure 1.

a
. N \
v, Dot on Hazard recognition s/ Common parametzrs for N Influence of HR o6
(MR} L1
- *5MEs *Mean score «Safety
eCensus *RI sAccidents
*Questionnaire : *Ranking sCost/time

Figure 1: Research methodology flowchart of the study

Data Collectionand Analysis
The study population comprised4o of the 126 construction companies that are registered
“with Federation of Construction Industry (FOCI) (Vanguard, 2015) and who operate in
Abuja. The sampling frame consisted of participants in building industry with particular
emphasis on project managers, contractors, workers and safety officers. The study was
restricted to Abuja metropolis due 5': proximity to large number of projects and companies
found there. It was planned to administer questionnaires fo up to three persons in each
company; 120 quéstionnaires were thus prepared. Purposive judgmental sampling technique
~wasadopted because only people involved in health and safety decision making were issued
questionnaire. The study employed the use of statistical tools such as Relative Importance
Index (R11), Mean Item Scores (MIS), and percentages toanalyze the data obtained through

questionnaires.

Resultsand Discussion
Analysisof Respondents' Demographics .

“Cumulatively 89% of the sample had worlked for berweef\ 4and 2 years in the construction
industry. This characteristic renders such respondents ideal for providing information :n
health and safety on the construction sites wherethey work. Almost half of thesample (46%)
did not provide any information as to their professional status. Of the remaining 54% 7th;\\t
did, 43% were corporate members of the Nigerian Institute of Quantity Surveyors { NIQS).
The balance of 1% belonged to the probationercadreof the Institute

-
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Figure 1: Years of experience of
respondents

Flgurez: Respondents’ membership ol
theNIOS

Common Parameter for Hazard Recognition on Construction Site

_The five parameters examined were very close in terms of importance in hazard recognition,
This was inferred from the observation of results in Table 1 that the R11 of the five parameters
had a range of 7 points (from the lowest Rl of 0.85 to the highestat 0.92), Training workers
on techniques for hazard recognition was ranked 1st in importance, while the training of
workers to recognize the hazards that exist in their own jobs was ranked 2nd. Training on
how to use personal protective equipment was ranked 3rd.

~Table 1: Hazard recognition parameters

Common parameter for recognition of hazard on Mean
) R RIl  Rank
construction sire Score
Train workers on techniques for id entifying hazards 461 092 st
Train workers so that they understand and recognize hazards  4.55 agr and :
they may encounter in their own jobs |
Train workers on how to wear required personal protective 441 088 3rd
= equipment
Pravide additional training as necessary when a change in 429 0.85 4th
facilicies, equipments, processes, materials or work
organization could increase hazards, and whenever a worker
is assigned a new task,
Train workers on the proper use of work practice and 426 08s sth

administrative contrals

Influence of Hazard Recognition on Development of Health and Safety F?cililies
Hazard recognition was perceived to have the greatest inﬂuenfg on commitment by
management to safery, which had an R1l ol 0.83 and was raﬁked Ist. Iraining and cduca(;non
was ranked 2nd in terms of the influence of hazard rccogm.tmn‘Th;s'meamrhat respon en:
believed that recognition of hazards could serve as a thgger for mcr"eased training a'r:
“education. Communication and consultation was ranked 3rd; this underscores the
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i?lf;“ft::e very slgmhcant’and significant option, but the sum of such responses fell short
€ 70% required to achieve consensus. Respondents were of the opinion that hazard
recognition impacted on the costs of safety through reduction in compensation costs. This
wasranked as st with mean score of 3 A5 and Rl of 0.70, ahead of reductioﬁ :ncons:rﬁclion

time (ranked 2nd with mean score of ings
3.72and RI1 of 0.68) and savin i
“(ranked 3rd; mean scoreof3.s5and R1| ofo0.67). i

Table 4: Hazard recognitionandsafety cost performance

Effect of hazard recognition on Cost performance  Mean RIl  Rank
Score
Makiig job easier for professional 375 063 4
+  Savestime in construction site 372 068 3
Reduces cost for compensation 3.65 070 1
Saving operational cost | | 3.55 067 2

The result for the effect of hazard recognition on the safety performance of workers in terms
of time is presented in Table 5. None of the opinions expressed by respondents achieved
~consensus Respondents were of the opinion that hazard recognition impacted on the
construction time through savings in operational costs. This was ranked as 15t with mean
score of 3.68 and RI| of 0.54, ahead of reduction in compensation costs (ranked 2nd with
mean score of 334 and R11 of 0.48) and reduction in canstruction time (ranked 3rd; mean
scoreof3 53and Rllofo.47).

Table 5: Hazard recognition and safety time performance

Effect of hazard recognition on Time performance  Mean RIl  Rank
Score
Saving operational cost 3.68 0.5q |
Making job easier for professional 353 044 4
Reduces cost far co mpensation 353 048 2
. Savees e in construction site 3.34 047 13

Findings and Conclusion ¢ .
This study has employed ldescriptive statistics to identify and rank the various aspects of

construction safety that hazard recognition can impact, _Eﬂbrls have been directed at
showing the parameters that can indicate the |'c~c"ngnit|nn ol hazards on sites, the effects of
hazard recognition on salety facilities, construction ncrcc.lenrsland f‘onslrucum}cos(/l’;]me
“The training of workers on techniques for hazard recognition isan mdncafcon of site where
hazardsare recognized Commitment by management tosalety isthe most |'n1;)lur1?nll';nfa‘?;
through which hazard recognition influences lI;w development of safc{y faci ulus . .1.1.
o leads toa reduction inaccidents on sites, impacts safety costs through reduction

recagnitio ‘ ‘ ' :
s and improves construction time performance through savings in

in compensation costs,
aperational costs.
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importance of keeping open the channels of communication with all stakeholders on

construction sites, When hazards are identified, it becomes imperative thatsuch knowledge

-5 circula :
acddent:. ed to all stakeholders on the project. This could help forestall the occurrence of

Table2: Influenceof hazard recognition on health and safety facilities

Influence of hazard recognition on Mecan Score  RI1 Rank
development of health and safery facilities

4 Commitment by management to safety 43 0.83 |
Training and education 397 0.78 2
Communication and consultation 389 78 3
Risk management and control of hazards 3.84 0,75 q
An effective OHS mansgement system 372 072 5

-Extent towhich Hazard Recognition canaffect Level of Accidentson Site
The responses were generally in agreement with the statements made in the research
questionnaire. The greatdr proportion of respondents selected the ‘very significant’ and
‘significant’ option, Consensus opinions occurred in fourout of the five statements that were
presented to respondents, The only statement in which respondents did nor reach a
consensus was 'Reduces by keeping safety record and follow-ups' which was ranked sth.
From theresults presenred in Table3, respondents believed that hazard recognition reduces

“accidents on sites, judging bya mean score of 4.38and RIl of 0.88. Next in importance to the
reduction of accidents was the influence of hazard recognition in the improvement of
preductivity of workers. In third place wasthe provision of fire protection programme, based
on thetypesofhazards recognized and identified.

Table 3: Effect of hazard recognition onaccidents on constructionsites
. Extent to which hazard recognition can affect level  Mean Score  RII Rank
of accidents on site

Reduces accidents on site 138 088 1
Improves workers productivity 4.9 o84 2
And by providing fire protection programme 42 08 3
Reduces by providing first aid box 3.97 079 4
- Reduces by keeping safety record and follow -ups 3.69 074 5

Effect of Hazard Recognitionon S‘afety Performance of WorkersinTermsof Costand
Time ‘ ) e
The result for the effect of hazard recognition on the safety perform.ulnu. Ofm:jrk;.rs mh(‘t;r:;
i i h the responses generally agree at haza
is presented in Table 4. Althoug : - -
’orc;‘;iluifnfhad significant orvery significantinfluenceon the costs of safety performanceo
re

ic ol responses
3 ers, none 0'( € p l s ache d consensus. hf’ g eater plupmlmn p
W Ol‘( b h opinion hieve I | re of
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Bhition of hazards on construction sites ca
; : n have
impact on several aspects of construction such as safety facilities, construction accidents

,:a_nd @ntmcti‘zn cost/time. It is recomn_‘nended that in order to be considered as being
i Mnmgm i r&l;;oomp‘liant.. construction contractors must carry out the following: (i)
E B za:d::hmdu'“q‘u“ fqr hazard recognition, (ii) training of workers 'to
; recognize o ; at exist in th.eu' own jobs and (jii) training workers on how to use
personal protective equipment. To improve safety facilities on construction sites, the

' management of projects must displa i

ks e ‘ y & commitment to safety, provid ini

" ed don.andengagemcommunicatlonmdconsulution, i & Fitiiaigay
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