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6 Abstract

7The paper focuses on the impact of behaviour-bsafady (BBS) in accident prevention in the
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Bonny NLNG construction project.It definesBBS asaanident preventive progamme designed
to change employees behaviours from “at risk” @fésbehaviours using both positive and
negative reinforcements.The objective of the redesr to ascertain the degree of relationship
betweenbehaviour-based safety programmeand thetieawfemployees’ at-risk
behaviours/accident in the Bonny NLNG construcpooject. Thus, the research question
addressed the degreeof relationship between behavased safetyprogrammeand the
reduction of employees’ at-risk behaviours/accideribe Bonny NLNG construction project.
The research assumesthat majority of work relatediants are caused by the unsafe actions of
workers which can be decreased through modificadfamorker behaviors.A research
guestionnaire administered on 384 randomly selestaployees of the ten construction
companies involved in the Bonny NLNG constructioaj@ct was used in generating the
primary data for the study. The primary data geteeravere presented using tables, analyzed
using percentages while the hypotheses were tasted correlation co-efficient. The results
indicated that there is a significant relationdbgtween behaviour-based safety programmeand
the reduction ofemployees’ at-risk behaviours/aeaidn the Bonny NLNG construction

project. The research concludes that the implentientaf behaviour-based safetyprogrammein
the Bonny NLNG construction projecthas contribuseghificantly in accident prevention
through the reduction of employees’ at-risk beharsdt therefore recommends among others:
a continuous review of employees’ behaviourreirdanent techniques, training and re-training
of workers on safe work procedures, emphasis orla@mes’ incident reporting/investigation,
increase in safety supervision and continuous wewiecorporate safety policy and
management system in line with industrial best firac
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32
33 1.1 Introduction

34 The idea of executing a liquefied natural gas tojeas first conceived by the Nigerian

35 government in 1966, sequel to a request for nagaslsupply by the European Union to

36 augment its supply shortfall. But the absence sittady and stable natural gas market coupled
37 with other socio-economic and political factorsayeld the early take-off of the

38 project.Thediscovery of a large and stable nalyamalmarket, in the Pacific Rim and the

39 Atlantic Basin, in the late 80’s by the Nigeriantidaal Petroleum Corporation (NNPC),

40 rekindled the interest of the Federal Governmemhénliquefied natural gas (LNG) project. The
41 need to diversify the mono-product economic bagbé@hation and harness its vast natural gas
42 resources and reduce gas flaring led to the incatiom of the Nigeria Liquefied Natural

43 Gas(NLNG) company in May 17, 1989(NLNG,2004). HeNG is jointly owned by the

44 Nigerian National Petroleum Corporation (49%), $fls BV (25.6%), Totalfinaelf (15%) and
45 Eni International BV (10.4%). Its mission is todefy and export natural gas from the onshore
46 concession areas of the Eastern part of the NigéaDwvhere about 50% of Nigeria’'s proven

47 and probable natural gas reserves are locatedridlggas potentials are estimated at about
48 140trillion standard cubic feet, about 27 billicarkels crude oil equivalent (Shell, 2001).

49 In order to realize the company’s objective, thaersholders in November 1995, took a final

50 investment decision to build a $3.8 billion LiguexfiNatural Gas plant in Finima, Bonny

51 Island, Rivers State (NLNG, 2001). In December 1@08onsortium of engineering firms

52 comprising Technip, Snamprogetti, M.V. Kellogg alapan Gas Corporation (TSKJ) was

53 awarded a Turnkey Engineering, Procurement, liadtafl and Construction (EPIC) contract,
54 for the construction of the plant, the gas transmissystem and the residential area. TSKJ as
55 an engineering design consortium engaged the ssreicconstruction firms (Julius Berger

56 Nigeria PLC, Daewoo Engineering and Electrical Gacsion Company, Fougerolle Nigeria
57 Limited, Cimimontubi Nigeria, DBN Nigeria Limitecgpibat Nigeria Limited, Bouygues
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NigeriaLimited, Chicago Bridge and Iron Company ited, Dumez Nigeria Limited and
Etco Nigeria Limited).

60To ensure a safe work environment with zero aceigendent rates for the construction workforce,

61
62
63
64
65
66
67
68
69
70
71
72
73
74

75

76
77
78
79
80
81
82
83
84
85
86
87

a safety management system with emphasis on clangirkers at-risk behaviours
(behaviour- based safety) was incorporated intgtbgect design and construction contract
document in accordance with the provisions of thedval Oils (Safety)Regulations
(1997).The phrase "behavior-based safety” (BBS)awased by Dr. E. Scott Geller of
Safety Performance Solutions (SPS) in 1979.It iacident preventive progamme designed
to change employees behaviours from “at risk” @fésbehaviours using both positive and
negative reinforcements. Its focus is on modifyting behavior of workers in order to
prevent occupational injuries and illnesses sir8% 8f all industrial accidents/incidents are
primarily caused by workers at-risk behaviours/tesets (Heinrich, 1941).The researcher
adopts a management/employee partnershipapprodah&viour-based safety which
emphasizes the collective efforts of both manageet workers in the identification and
elimination of at-risk behaviours in the workplad&e research only covered the NLNG
trains 4, 5 and 6 projects with emphasis on sipesusors, foremen and workmen who are

directly involved in construction activities.
1.2 Statement of the Problem

Since inception in 1996, the NLNG construction pobjwith an average workforce of 9,566
persons records an average of 1 fatality, 10 metteatment cases, 15 first aid cases,
20 near-misses and 50 unsafe acts per annum vghgghte infinitesimal considering
the magnitude of the workforce and the global aoasion industry accident
statistics(NLNG,2012).The occurrence of accidemtsanstruction sites usually leads to
site closure for accident investigation, loss ohfmeachine hours, loss of output, high
labour turnover, loss of corporate reputation, payhof medical expenses of the injured
and payment of compensation/insurance claims fd#ad/injured. Economic
development activities are usually hampered inuantry with high rate of construction
accidents; since productivity/national output Wil low, inflation and rate of
unemployment will be high while there will be arciease in social vices. Since
accidents originate from the unsafe acts of pedpé&y; can be prevented through the
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identification and elimination unsafe acts via anagement/employees driven
behaviour- based safety programme that is deeplgdan antecedents- behaviour-

consequence model especially in the Bonny NLNG trtoason project.
1.3 Research Objectives
The objectives of the research are as follows:

1. To ascertain whether there is any significalatti@nship between effective implementation of
behaviour-based safety and reduction of at-riskabielurs in the Bonny NLNG construction

project.

2. To find out whether there is any significanateEnship between effective implementation of

behaviour-based safety and accident reductioneiiBttimny NLNG construction project.

1.4Research Questions

The identified gap of ineffectivenessin previousiaour-based approaches to safety, which
were either management or employee driven,propéiledievelopment of the
management/employees partnership approach tobetéased safetyin the construction
industry thus prompting the following research quoes:

1.Does any significant relationship exist betwetawive implementation of behaviour-based

safety and reduction of at-risk behaviours in tlea®y NLNG construction project?

2.Does any significant relationship exist betwetgative implementation of behaviour-

based safety and accident reduction in the Bonnf@lIiconstruction project?
1.5 Research Hypotheses

In view of the above research questions, the fatigmull hypotheses were formulated:



111 1H,. There is no significant relationship betweeneffectimplementation of behaviour-
112 based safety and reduction of at-risk behaviouteerBonny NLNG construction

113 project.

112H, . There is no significant relationship betweeneffezimplementation of behaviour-based safety

115 and accident reduction in the Bonny NLNG constautiroject.
11@.1 Literature Review

11Historically, organizations have focused on impngvsafety by addressing the work environment

118 surrounding employees, providing hazard-free faedj providing better tools and equipment

119 without achieving any appreciable reduction inrdie of accidents. They have come to realize
120 (or be reminded) that (1) people are not perfedtwaill make mistakes despite their best

121 intentions and working in the best of surroundiragg] (2) the work culture often allows or

122 encourages at-risk behaviors to be performed. Behayiour-based safety has become a popular
123 way of managing the peopleside of safety sincemlkes around whatmotivates and reinforces
124 people’s behaviour.

128Behaviour-based safety has many advocates anckctdvocates have seen or experienced

126 theeffects of a well-designed process on incidetgs(Cooper, 2003). Conversely,critics do not
127 believe it truly involves workers in theoverall sbf process (Howe, 1998),while some critics

128 believe theconcept has run its course (Naso, 200®2) promotionof operant theory (Skinner,

129 1953) within thebehavioral safety field (Geller 989 McSween, 2002;Krause, 1997) has led

130 many to believe that theantecedent-behavior-corsegumodel focusesalmost exclusively on the
131 psychology of safety especially in the constructrmfustry. In reality, like other safety

132  managementprogrammes,behaviour-based safety retip@reoncertedeffort of both management
133 and employees to produce desired results.

13&ince its inception and application in the mid- @§7/ehaviour-based safety, has undergone a series
135 of evolutionary changes. The first approach, papuléhe early 1970s to mid-1980s, was largely
136 a supervisory top-down-driven process, based oraopéheory (Skinner, 1953). In this

137 approach, supervisors observed their workersbetgwjave feedback and provided some form
138 ofpositive or negative reinforcement. It is impaitéo note thatbehaviour change did not last

139 once reinforcers were removed. Though this conisepimple and cheap to implement, it

5
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attracted legitimate criticisms that has since besd to dispel (Howe, 1998).Perhaps as a
reaction to those criticisms, employee- led appnaanerged in theearly’80s. In this approach,
employees developed the overall process, condpetedto-peer or workgroup-based
observations and provided feedback. However, tiheedi¢ of this approachis the exclusion
ofmanagement, thus leading to the common percepitatrbehaviour-based safetyfocused solely
on employee behavior (Hopkins, 2006). This led¢h# 1990s, to the cultural approach based on
the concept of management and employee partnetstipis approach,employees monitor the
behaviour of all members of a workgroup or workaangnile managers regularly monitor their
own safety-related leadership behaviors. Everyomelved receives regular feedback while some
also received tangible reinforcers or incentivelsgi@ller & Huntebrinker, 2003).

Surveys of behaviour-based safety users shatnall three approaches are widely used around
the world (Cooper, 2008).Each has tried to addiessnost efficient way to design the process to
produce positive results in a cost-effective marshdeer-Azaroff and Austin (2000) stated that
the effectiveness of the various approaches is afigtated by the purpose of implementation.
They cited variations in observation, frequency arathanisms of feedback, priorities, support

structures and roles of key personnel as factatsattcount for the choice of each approach.

15@.1.2 Conceptual Framework
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The phrase "behavior-based safety" (BBS) ea@ised by Dr. E. Scott Geller of Safety
Performance Solutions (SPS) in 1979.1t originatedhfthe work of Herbert William Heinrichin

the 1930s, who reviewed thousands of accident tepgompleted by supervisors of Traveler's
Insurance Company and concluded that roughly 90%dl aiccidents, illnesses and injuries in the
workplace are directly attributable to "man-failsiteor the unsafe actions of workers. This
conclusion became the foundation of what BBS hasectn be today. BBS addresses the fact that
there are additional reasons for injuries in thekptace: environment, equipment, procedures
and attitudes. Behavioral Science Technology (BSibneers in applying BBS processes,
expanded on this work and identified the "workingerface", as the point where exposure to

injury occurs.

Behaviour-based safety is an accident pitaxeeprogamme designed to change employees

behaviours from “at risk” to “safe”behaviours usingth positive and negative reinforcements.



169 Itfocuses on what people do, analyzes why they,égmd then applies a research-supported

170  intervention strategy to improve what people ds.hot based on assumptions, personal feelings
171 or common knowledgebut on scientific knowledges ldiso an excellent tool for collecting data
172 on the quality of a company’s safety managemeriesysind an effective step in creating a truly
173  proactive safety culture where loss preventionasta value. It is easy to understand but often
174  hard to implement and sustain.

17#t-risk behaviours are said to both directly andiiiectly contribute to 90% of allworkplace accident
176 and incidents (Holnagel, 1993). Given the promimeoi@at-risk behavioursin the accident

177 pyramid/preventive process shown in figures 1 abeéldw, it is not surprising that

178 safetyimprovements focused on individual behavitwange acquired popularity in theevaluationof
179 organizationalsafety performance (Cox and Cox, 18f6vever, the implementation and

180 sustainability of such programmes have beenvariaftemany successful programmes that have
181 reportedly improved health andsafety performanee Is@emingly lost momentum (HSE,

182 2002).1t is important to note that the concept btbaéour change is intimately tied up with issues
183 of motivation,attitudes, beliefs, learning and trimat are influenced by the organizational safety

184 culture.

Safety
Activities |

Fewer at-risk
Behaviors

a

Fewer
Accidents
185

Fatality

..

Minor Injury

Property Damage

18¢ At-risk Behaviors

187 Figure 2. Accident Preventive ProcessFigure 1. Accident Pyramid
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For any behaviour-based safety programme to aclaebange in behaviour,there is need for a
change in the company policy, procedures and ozgéional system and support from all
employees, from the CEO to the shop floor staffidealBBS programmeshouldconsist of the
following steps: eldentify unsafe behaviors (ob&drfrom injury and near-hit incident
records),*Develop appropriate observation chesk{ishich feature behaviours implicated in
injuries),*Educate everyone(tell and sell to alll &amin observers, facilitators and champions),
*Assess ongoing safety behaviour by conducting\ebeal observations and provide limitless
feedback-verbal, graphical and writtenon results.

2.1.3 Theoretical Framework

The goal of behaviour-based safety is to changé¢haviour of employees from “at risk”
behaviours to “safe” behaviours. Acommon phenomaeaidhis research and previous
behaviour- based research findings is that humamsefat-risk behaviours/unsafe acts) are
fundamental to the occurrence of accidents. Thisaied is based on Boyce & Roman, 2002
theory that frequencies of illness and injury cardbcreased through modification of worker
behaviours and that such modification is accomelishy focusing management attention on
unsafe acts committed by workers. The study assancasisal relationshipbetween at-risk
behaviours and the occurrence of workplace accsdmmd that the latter can be prevented
through the manipulation of the former using thee®edent-Behaviour-Consequence (ABC)
model. The ABC model propounded by B.F. Skinneb@)%ssumes thatall behaviours are a
result of antecedents and consequences. Antecestmesas triggers to observable behaviours
while consequences either enforce or discouragditigm of the behaviours.

2.1.4 Behaviour-Based Safety Process

The basic process of abehaviour-based safety progezonsists of identifying observable
safe behaviors and its antecedents (activatorgtiaiurage/discourage these safe
behavioursandencourage/remove themupstream indlcegs. Consequences (reinforcements)
that are positive, immediate and certain (rewanditkeep employees working safely while
negative consequences which are immediate andrc@otanishment) discourage unsafe
behaviors. The goal for management is to set yst@is to control the antecedents and

consequences so that workers will increase th&rtsshaviors. The assumption being that by
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setting up a system of well-planned antecedentcangequences you can control the unsafe
behaviors of employees thus accidents and injwik$e reduced.

Furthermore,behaviorists believe that consequeseethe driving force to changing people’s
behaviour. The tools of positive and negative m@icéments are what are needed to make people
behave in the prescribed manner. Consequencesaa® évents that occur as a result of
behaviour. Positive reinforcement rewards a pefgpbehaving in a certain way while negative
reinforcement provides unwanted or unpleasant cuesees. The assumption is that
punishment decreases the probability that a behawdl be repeated. Some behaviorists
believe that negative reinforcement prompts ontyimmal level of compliance while others,
believe that positive reinforcement encourages eyaas to exceed the minimum.

Thus the core features of a BBS process are lasviol

% Observation of workers by workers.

¢ Provision of extensive training for observers.

s Development of a list of "critical worker behavistioften with input from
workers.

s Development of ‘model safe behaviours’ so that woskbehaviours are
measuredagainst their own standards — i.e. paat/lmhs.

% Substantial management commitment, including fir@nc

% Institution of reward systems e.g. bonuses or askedgement of efforts and
results

« Promotion of BBS as a ‘voluntary’ participatory coamy-wide programme.

«  Utilization of current participative and represdivia structures e.g.elected

safetyrepresentatives, union delegates, and sedetynittees.

3.1 Research Methodology

The scope of the research is limited to the tersttoation companies(Julius Berger Nigeria
PLC, Daewoo Engineering and Electrical ConstrucGampany, Fougerolle Nigeria Limited,
Cimimontubi Nigeria, DBN Nigeria Limited, Spibat ¢#ria Limited, Bouygues NigeriaLimited,
Chicago Bridge and Iron Company Limited, Dumez K@é&imited and Etco Nigeria Limited)
that are involved in the construction of NLNG tah 5 and 6 projects with emphasis on site

supervisors, foremen and workmen who are direntlglved in construction activities.
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An exploratory, cross-sectional survey was usegkeimerating the primary data required for the
study. The population of study consists of 9,56&ws of three categories (280 supervisors, 830
foremen and 8,456workmen) drawn from the ten can8tn companiesinvolved in the

construction of NLNG trains 4, 5 and 6 projects.

A sample of 384 workers (11supervisors, 33 foreraed 340 workmen) determined at 5%
level of significance for sample error, using T&famane’s (1964) formula, was selected using
stratified random sampling method for the purpode gaestionnaire administration. The
guestionnaire was designed to obtain a fair reptaten of the opinions of the three categories
of workersinvolved in the construction of NLNG tmai4, 5 and 6 projects using a five-point
Likert type scale. The questionnaire responseh®fsample respondents were presented using
tables, analyzed and interpreted using simple péxges. A total of 384 copies of the
guestionnaire were administered, out of which 2eneancelled while 2 were also not returned

and 380(99%) were used for analysis.
4.1 Results and Discussions
4.1.1 Distribution of Sample Respondents

The distribution of sample respondents among thieettcategories of workers in the ten
construction companies involved in the constorctdf NLNG trains 4, 5 and 6 projects is as

shown in table 1 below:

Table 1: Distribution of Sample Respondents among IING Construction Companies

S/IN Name of Company Sample Sample Sample Total Number
0 Supervisors Foremen Workmen of Sample
Respondents
1. Julius Berger Nigeria 2 4 57 63
PLC
2. Daewoo Engineering and 1 4 50 55
Electrical Construction
Company
3. Fougerolle Nigeria 1 4 35 40
Limited
4. Cimimontubi Nigeria 1 3 30 34

10
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Limited
5. DBN Nigeria Limited 1 3 30 34
6. Spibat Nigeria Limited 1 3 35 39
7. Bouygues Nigeria 1 3 21 25
Limited
8. Chicago Bridge and Iror 1 3 28 32
Company Limited
9. Dumez Nigeria Limited 1 3 30 34
10. Etco Nigeria Limited 1 3 20 24
Total Number of Sample 11 33 336 380
Respondents

Source: Field Survey, 2012.

4.1.2 Distribution of Responses on ResearchQuest®n

The sample responses of the three categories dlewgo(supervisors, foremen and workmen) of
the ten construction companies involved in the etien of the NLNG project is as summarized

in table 2 below:

Table 2: Summary of Sample Responses on Researché&gtions

S/
No

Research Questions

Strongl|
Agree

y Agree

Undecide

Disagree

Strongly

Disagree

Total

Responses

1.

To what extent dd

you agree that BBS i

1)

implemented in you
company’s execution
of the NLNG project?

205

120

40

10

5

380

To what extent dg

you agree that
effective

implementation of
BBS has reduced at

risk behavioursamong

workers in  your

company?

220

110

30

10

10

380

To what extent dg
that

you  agree

200

125

40

380

11
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effective

implementation of
BBS has reduced
accident rate in your

company?

4. To what extent do 217 110 25 20 8 380
you agree that any
significant

relationship exists
between effective
implementation of
BBS and the
reduction of at- risk
behaviours among
workers in  your

company?

5. To what extent dg 210 100 40 20 10 380
you agree that any
significant

relationship exists
between effective
implementation of
BBS and accident

reduction in your|

company?

Source: Field Survey, 2012.

Table 2 shows that 205(54%) of the sample respdadgrongly agreed that their company
implements BBS in the execution of the NLNG project20(31%) respondents
agreed,40(11%)respondents were undecided, 10(336)vdsnts disagreed while 5(1%)
respondents strongly disagreed that their compamylements BBS in the execution of the
NLNG project.220(57%) respondents strongly agredwit ttheir company effective
implementation of BBS has reduced at-risk behagioamong workers in their company,
110(29%) respondents agreed,30(8%) respondentsuelexrided,10(3%)respondents disagreed
while10(3%) respondents also strongly disagreetdttigar company effective implementation of

BBS has reduced at- risk behaviours among workertheir company.200(52%) respondents

12
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300
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308
309

310

strongly agreed that their company effective immatation of BBS has reduced accident rate in
their company, 125(33%) respondents agreed,40(11%espondents were
undecided,8(2%)respondents disagreed while7 (2%porelents strongly disagreed that their
company effective implementation of BBS has reduaecident rate in their company.217(57%)
respondents strongly agreed that there is a sugmifi relationship between their effective
implementation of BBS in their company and reduttad at-riskbehaviours among workers in
their company,110(29%) respondents agreed,25(7%porelents were undecided,20(5%)
respondents disagreed while 8(2%) respondentsgiyralisagreed that there is any significant
relationship between their effective implementaidrBBS in their company and reduction of at-
risk behaviours among workers in their company.239{) respondents strongly agreed that there
is any significant relationship between effectimgplementation of BBS in their company and
reduction of accident in their company,100(26%poesients agreed,40 (11%) respondents were
undecided,20(5%) respondents disagreed while 10(8%fpondents strongly disagreed that there
is any significant relationship between their efifex implementation of BBS in their company

and reduction of accident in their company.
4.2 Test of the First Hypothesis

(i) Ho:There is no significant relationship betweeneffectimplementation of
behaviour-based safety and reduction of at-riskabiglirs in the Bonny NLNG
construction project.

(i) Hi.There is a significant relationship betweeneffextimplementation of
behaviour-based safety and reduction of at-riskabiglirs in the Bonny NLNG
construction project.

(iii) a =0.05

(iv) Degree of freedom(df) =n-2=5-2=3

(v) r= XY - YXTY

VnEX? - (XX)NnEY? ) - EY)?

Table3: Calculation of Correlation Coefficient

Options X Points Y Responses XY ZX Y?
Strongly 5 217 1085 25 47089

13
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316
317
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319

320

321

322

323

324

325

326
327
328
329

330

AGREE
Agree 4 110 440 16 12100
Undecided 3 25 75 9 625
Strongly 2 20 40 4 400
Disagree
Disagree 1 8 8 1 64
Total 15 380 1648 55 60278

Source: Field Survey, 2012.

r= 5(1648) — (15)(380) = 0.9066

V5 (55) — (15§ V5 (60278) — (380)

The above result shows that there is a significeglationship betweeneffective
implementation of behaviour-based safety and tltiaton of at-risk behaviours in the
Bonny NLNG construction project. In order to jugtdur result, there is a further need for a

confirmatory test. In doing so, a test of significa was employed using the student’s t

distribution.
Test statistic=ct; = r
1-7
v on-2
tca= 0.9066

1-(0.9066  =8.8180

V 5-2
tiap (two tailed test) = df.(n-2) =(5-2)= 8= 0.05 = Top=2.353

With t. = 8.8180>t,= 2.353, the null hypothesis {Hwas rejected while the alternative
hypothesis (H) was accepted which means that there is a significelationship between
between effective implementation of behaviour-basadety and reduction of at-risk
behaviours in the Bonny NLNG construction project.

4.3 Test of the Second Hypothesis

14
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()Ho: There is no significant relationship between effectmplementation of behaviour-

based safety and accident reduction in the BonnM@lIlconstruction project.

(ilH 1. There is a significant relationship between effecimplementation of behaviour-

based safety and accident reduction in the BonnM@lIlconstruction project.

(iii) o = 0.05

(iv) Degree of freedom (dfy =n—-2=5-2=3

V)r=

VY X2 (2X) An Y2

XY - > XY

) -(EY)*

Table3: Calculation of Correlation Coefficient

Options X Points Y Response XY X Y?

Strongly 5 210 1050 25 44100
AGREE

Agree 4 100 400 16 10000

Undecided 3 40 120 9 1600

Strongly 2 20 40 4 400
Disagree

Disagree 1 10 10 1 100

Total 15 380 1620 55 56200

Source: Field Survey, 2012.

r= 5(1620) — (15)(380) =0.9183

V5 (55) — (159 V5 (56200) — (386)

The above result shows that there is betweenafisigmi relationship between effective
implementation of behaviour-based safety and aotideduction in the Bonny NLNG

construction project. In order to justify our reasthere is a further need for a confirmatory

test. In doing so, a test of significance was egiiousing the student’s t distribution.

Test statistic= tq = r
Tl

v n-2

tea= 0.9183
1-(0.9183)  =10.1486

15
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Vv 5-2
twap (two tailed test) = df.(n-2) =(5-2)= 3¢= 0.05 = Ty = 2.353

With tcy =10.1486t,= 2.353,the null hypothesisH,) wasrejected while the alternative
hypothesisil;) was accepted which means that there was a sigmifie@ationship between
effective implementation of behaviour-based saéetg accident reduction in the Bonny

NLNG construction project.
5.1 Conclusion

This paper has tried to address the impact of hetabased safety in accident prevention in
the bonny NLNG construction project. Conciselyetiat assumes thatroughly 90% of all
accidents, illnesses and injuries in the workpkaeedirectly attributable to "man-failures” or the
unsafe actions of workers hence setting up a systemell-planned antecedents and
consequencescan control the unsafe behaviors dogegs thus reducing accidents and injuries
in the workplace.The main thrust of this paperasdd on three principles:

» At-risk behaviours/unsafe acts are fundamentaiecoccurrence of accidents.

» All behavioursarise from a combination of antecesl@md consequences.
Antecedents serve as triggers to observable balmawehile consequences either
enforce or discourage repetition of such behaviours

* A causal relationship exists between at-risk behagi and the occurrence of
workplace accidents and the latter can be prevetiieaigh the manipulation of the
former using the Antecedent-Behaviour-ConsequeABE] model.

5.2 Recommendations

Arising from the findings of this paper, it is s@gged that all construction companies
involved in the execution of the Bonny NLNG projstiould take the following measures to

sustain the present safety record of reduced aucrdee in their construction activities:

> A continuous review of employees/management belharginforcement
techniques to reduce at-risk behaviours in the plade.
> Training and re-training of workers/management team safe work

procedures.
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> Greater emphasis on incident reporting/investigatsm as to identify
immediate/root causes.

> Joint management/employees audit/supervision ofkwsite for the
purpose of hazard identification and control.

> Continuous review of corporate safety policy anchagement system in
line with industrial best practice.

> Regular management/workers safety meetings to ifgieantrol at-risk
behaviours.
> Establishment of management/employees quality esred identify and

solve workplace safety challenges.

> Encouragement of workersto be their brother’s kedgyeobserving and
correcting each other’s at-risk behaviours.

> Continuous commitment of management/workers toetmination of at-
risk behaviours in the workplace.

> Regular review of work procedures/method statemémtgdentify and
eliminate hazards or at-risk behavioursat source.

> Institution of regular inter-work group audits/sSgfevalk-about to identify
and nip on the board unsafe acts/conditions imibrplace.

> Provision of extensive training for B-Safe obsesve

> Development of a list of "critical worker behavisuoften with input
from workers.

> Development of ‘model safe behaviours’ so that veeskbehaviours are
measuredagainst their own standards — i.e. paavlmhs.
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