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‘[ Abstract ]}

BBS is a process of repeatedly going to co-workeid making random observations till
he reaches safe behavior. OHSAS 18001:2007 StipnjaDISD-244 STD & M.B. Lal
Committee on Jaipur Terminal has proposed behdviaspects of safety in the
Organizations. Accidents in LPG plants revealeat these are due to unsafe behavior.
The present case study was conducted at LPG R)aservers were selected and trained
for quality observation. Formation of Steering Comtee was done along with their
division of work. The study participants expresseeir strong feelings for launching of
BBS which is an on-going continuous process andy \@wod tool for changing
organizational culture. Indian Oil Corporation halseady implemented BBS at nine
locations.

1.0  Behavior-Based-Safety:

It is based on behavior analysis and can be used by egnigaders to bring positive
changes in behavior that promote safety in the plade.

An employee knows how to perform the safe actibnsdoes not, training is not needed.
Proper motivation is the critical element neededhtike the workplace safe. Punishing a
worker for one safety mistake may not actually addrthe real issue that caused a
problem and can have multiple unintended side &fféithe most problematic side effect
of punishment is having the reporting of accidemmtd near misses suppressed out of fear
of punishment.

The BBS process uses positive reinforcement togiamsafe individual behaviors and
to encourage safe behaviors. The process statiis avbehavioral hazard analysis to
identify “at risk” behaviors. These behaviors denidentified from incident reports, near
miss observations, job hazard analyses and empiotergiews.

“Organizations that fail to take a scientific apgeh to safety’s human-behavior element
are gambling with their futures and are ultimatehy safe by accidentsjudy Agnew
and Aubrey Daniels.

“There are always more ways to do something ungdlfien safely. Therefore, without
positive reinforcement for a safe alternative, phabability that punishing one unsafe act
will lead to it being replaced by another unsafeisicelatively high. While it is possible
to reduce unsafe acts with punishment, it usuakytes only temporary benefits, which
in the long run aren’t that beneficialdy Agnew and Aubrey Daniels.

“We must sensitize employees to observe deviatiortheir own behavior and that of
other employees. If you are a perfect employeeyandnotice that you tend to skip a
step in a procedure, you would be quick to notihynsone to observe your behavior,
analyze the problem, and take actions to help yiourete the tendencyJudy Agnew
and Aubrey Daniels.

2.0 Evolution of Behavior-Based-Theory:
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Behavior-Based-Safety is said to have begun wabkearch conducted by Herbert
William Heinrich, who worked for Traveler’'s Insurea Company in the early nineties.
He reported that roughly 90% of all accidents, rigsi and illness were the result of
what he called “ worker errors”.

From the early 1900s to the present time, emplogerd safety practitioners have
adopted a safety philosophy represented by threesaoeginning with the letter “E”
engineering, education and enforceméBeller, 1996; Guastello 1993; Heinrich,
Petersen & Roos, 1980; Petersen, 1996; Wilde, 1998) To make a difference in the
health and safety of employees, the three Es aftysdbcus on 1) developing
engineering strategies to make tools and equiprsafér to use 2) educating and
training employees regarding engineering safe gyardvironmental hazards, policies
and procedures; and 3) enforcing the safety relptdidies and procedures related to
operating equipment, wearing proper personal ptiotcequipment, and handling
specific hazardous substances.

Although the three ‘E’s have had a dramatic impmacthe safety of employees, recent
research has suggested that the most effectiveplamdk safety interventions involve the
workers in the design and implementation of a ogdion’s safety process, as opposed
to the more traditional “top-down” safety prograr{i3aniels, 1989; Geller, 1996,
1998c, d; MsSween, 1995; Petersen, 1996) Safety processes grounded in the principles
of behavioral science facilitate “bottom-up” empdeyinvolvement and perception of
personal control.

Behavior based approaches to injury control haveiaber of advantages over other
approaches, including a) they can be administerédtiout extensive professional
training b) they can reach people in the settingneta problem occurs (e.g. community,
school, workplace) and c) leaders in various sgitican be taught the behavioral
techniques most likely to work under relevant ainstancegBaer, Wolf, & Ridsley,
1968; Daniels 1989; Geller, 1996, 1998b,d). Research has also shown this approach to
be cost effective primarily because BBS techniqames straightforward and relatively
easy to administer, and because intervention pssgman be readily assessed by
indigenous personnek.(). Daniels, 1989, Geller, 1996; Geller et al; 1982; Sulzer-
Azaroff & De Santamaria, 1980).

3.0 Different Models of BBS:- There are three models of behavioral safety in
circulation :

Model-1:

Pure behaviorist models that were primarily implated in the early 1970’s — 1980’s.
This approach largely adopts a supervisory, ‘topstloapproach. Supervisors are
trained in the method, which they then apply tautthg employees. Often the sole focus
is on giving consequences (reinforcers) such asefar desired safety performance.
Once the reinforcers are removed behavior changs dot last. Simple to implement
with minimal training, this is the model that msslegitimate concerns and criticisms
from Trades Unions and others;

Model-I1:
The ‘employee-led’ behaviorist-cognitive model, d®ped during 1982-1997, draws
distinctions between cognitive conditions (e.g ifirg, Instructions, Goals) to

direct people to behave safety and the use of quesees (e.g. Feedback, Praise,
Awards, Punishment) to maintain desired behaviofdthough behavioral safety was
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being done with people, not least being open histifom some managers. This
manifest itself as a lack of commitment to help pmecess succeed which led to many
failures (and still does);
Model-111 :
The absence of managerial involvement and the rébog of management system faults
(e.g. a lack of training or equipment) led to tiultural’ model (1993 — present) that
focuses on the reciprocal interactions between &Biln Cognition Situations (e.g.
Safety Management Systems) based on the work @friéem Psychologist Albert
Bandura, Cultural models explicitly recognize thadnagement systems, management
decision making, plant and equipment etc. all aféexd influence how safely someone
behaves. Thus, modern behavioral safety systengidydink the process to the
organizations overall safety management system ianthased on a management-
employee partnership. Used successfully for o%@r years to significantly reduce
accident / incident rates it is now being adopteshany regions around the globe.
40  Somelmportant Facts:
Human Factors
The Health and Safety Executive (HSE) defines hufiaators as ‘the environmental,
organizational and job factors, and human and iddal characteristics which influence
behavior at work’. People lie at the root of mostidents, careful consideration of
human factors is essential to conducting an effeativestigation that gets down to the
true root causes of why an incident occurred.
Why Human Factors
Effective recommendations to prevent similar ocenices can be made and acted upon, it
is crucial to be aware of the human aspects whachicrease the risk of such incidents
in the first place (behavioral differences, emotiqerception, personality, decision
making, cognition, fatigue, stress etc) Thereasrisk without people as complex and
erratic beings, humans interacting with and workiag part of a technological,
organizational and psychosocial system will inésigaproduce variability risk and
sometimes error.
The 80/20 Rule
The large majority of accidents in any organizatidten share a small number of root
causes. It's called the Pareto Law or 80/20 rdleée Pareto Law has been proven in a
large number of applications. Within the healtld safety arena researchers have also
noted its affect. Mosteller 89 found that a snmaimber of functions within a software
package were responsible for the large majoritgradrs. Stewart 91 developed a Pareto
based model to predict the occurrence of humanmsemade by plant operators within a
nuclear power station. Reason 97 observed ‘whegyadggular active errors tend to be
unique to a special event, the same latent comditie- If undiscovered and uncorrected —
can contribute to a number of different accideritsother words if you can remove a few
latent conditions you can prevent many incidencksirmsafe behavior. This makes
tackling root causes a highly efficient risk marraget technique.
Unsafe Acts:
Performance of a task or other activity that isdrarted in a manner that may threaten
the health and/or safety of workers such as ; Qipgrawithout qualification or
authorization, lack of or improper use of PPE, uial to tagout/lockout, operating
equipment at unsafe speed, failure to warn, bypasemoval of safety devices, using
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defective equipment, use of tools for other thaeirtiintended purpose, working in
hazardous locations without adequate protectionwarning, improper repair of
equipment, horseplay, wearing unsafe clothing ngkin unsafe position.

Unsafe Conditions:

A condition in the work place that is likely to suproperty damage or injury such as;
defective tools, equipment, or supplies, inadegsagports or guards, congestion in the
workplace, inadequate warning systems, fire andosign hazards, poor housekeeping,
hazardous atmospheric condition, excessive nocs, yentilation. Sometimes, it is also
due to unsafe work.

Unsafe Behavior:

A person adopts certain method of work by not fweiteg defined regulation knowingly
or unknowingly and he feels comfortable at workgel. When it becomes his habit, it is
called unsafe behavior such as; not using safdtywele driving car, not using safety
helmet while riding scooter etc.

50 BBSProcess: Behavioral-Based-Safety flow diagram is given
Behavioral Safety Process
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6.1 BBS was implemented at six numbers of Oil and Gasallation of Indian OIl
corporation Ltd scattered in different part of tbeuntry. The details of the
location is given below:

\ Conduct
“, pbsersations
aj -

T T

_o-"""f"

v' Sabarmati Terminal

www.liirj.org ISSN 22-727X Page 164




Lokavishkar International E-Journal, ISSN 2277-727X, Vol-II, Issue-III, July-Aug-Sept2013

Ahemdabad LPG Plant
Patna Terminal

Patna LPG Plant
Rewari Terminal
Gurgaon LPG Plant

ANANANAN

6.2 Processfor | mplementation:

6.2.1 Organized one-day BBS training at the unit for adfs, staff, contract workmen
and security personnel. In this training, all tretigipants have been imparted
concept of Behavior-Based-Safety in class as wellnathe field. Participants
have been given input on “ how to observe”, “howgtee feedback”, “how to
correct unsafe behavior”, “how to fill the checktliand “how to give positive
reinforcement”.

6.2.2 After given one-day BBS training, 20% observersehbeen selected (around 20
in number) and imparted one more day advancediriaifEntire Plant has been
divided into segment and all the selected obsemwers allocated for their area of
observations. They have advised to observe for ibdites once in a day in their
area allocated.

6.2.3 In this training, representatives of immediate kiglevel officers were also

involved.

6.2.4 Steering committee was formed out of observerscglefor conducting review
monthly meeting and monitoring the BBS implemewtajprocess.

6.2.5 Monthly data on observations were sent to the B&8rdinator at Head Office.

6.3 Observation Data: Location-wise observed data is given below forlspation
for six months or more:-

6.3.1 Ahemdabad L PG Plant:

Months Number No of No of % safe behavior
of observations | observations/
observers observer

1% month 21 498 23.7 61.60
2" month 21 251 12.0 61.00
3 month 21 200 9.5 60.58
4™ month 21 140 6.7 58.21
5™ month 21 138 6.6 56.81
6™ month 21 157 7.5 79.70
7™ month 21 164 7.8 79.21
8™ month 21 174 8.3 64.18
9™ month 21 178 8.5 71.67
10" month| 21 241 11.5 80.99

11" month| 21 291 13.9 79.40
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6.3.2 Sabarmati Terminal:

Months | Number No of No of % safe behavior
of observations | observations/
observers observer

1% month 21 302 14.4 81.8
2" month 21 378 18.0 89.4
3 month 21 312 14.9 91.3
4™ month 21 145 6.9 86.6
5™ month 21 143 6.8 85.8
6™ month 21 159 7.6 86.4
7" month 21 161 7.7 86.6
8™ month 21 167 8.0 87.1
9™ month 21 315 15.0 88.9
10" 21 380 18.1 925
month

11" 21 407 19.4 93.6
month

6.3.3 Patna Terminal:

Months | Number No of No of % safe behavior
of observations | observations/
observers observer
1% month 21 116 5.5 46.07
2" month 21 242 11.5 64.22
3 month 21 256 12.2 65.47
4™ month 21 288 13.7 68.24
5™ month 21 276 13.1 69.97
6™ month 21 345 16.4 71.31
7" month 21 406 19.3 75.10
8™ month 21 435 20.7 78.63

6.3.4 Patna LPG Plant:

Months | Number No of No of % safe behavior
of observations | observations/
observers observer
1% month 21 403 19.2 87.3
2" month 21 327 15.6 85.89
3% month 21 277 13.2 90.3
4™ month 21 286 13.6 88.9
5™ month 21 187 8.9 89.3
6™ month 21 218 10.4 91.3
7™ month 21 296 14.1 91.4
8™ month 21 214 10.2 90.3
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6.3.5 Rewari Terminal:

Months | Number No of No of % safe behavior
of observations | observations/
observers observer
1% month 21 289 13.8 82.63
2" month 21 361 17.2 85.88
3 month 21 393 18.7 86.81
4™ month 21 340 16.2 88.14
5™ month 21 343 16.3 90.27
6™ month 21 333 15.9 87.37
7" month 21 321 15.3 89.48

6.3.6 Gurgaon LPG Plant:

Months | Number No of No of % safe behavior
of observations | observations/
observers observer

1% month 21 186 8.9 64.03

2" month 21 416 19.8 72.74

3" month 21 396 18.9 75.45

4™ month 21 409 19.5 73.24

5™ month 21 337 16.0 57.15

6™ month 21

7" month 21 312 14.9 68.13
6.4 Graphical representation of Data:
6.4.1 Sabar mati Terminal and Ahmedabad LPG
Plant
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120
100
82,3 =003 943 90.3
80

ﬁ/ﬂ”‘7/ 78.63

60 . == Patna Te

/ e Patna Bo
46.07

40 Target

20

6.4.3 Rewari Terminal and Gurgaon BP:
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6.5 Analysis & outcome: From above data and graph, following conclusiores ar
drawn:

6.5.1 In Sabarmati Terminal, Rewari Terminal, Patna Teahand Patna LPG Plant
percentage of safe behaviors have gone up & impnenéis consistent.

6.5.2 In Gurgaon LPG Plant and Ahemdabad LPG Plant, agthgercentage of safe
behaviors have gone up since its inception but@vgment is not consistent.

6.5.3 In case of Ahemdabad LPG Plant, observations wared less in comparison to
others and improvement of safe percentage behavibt months are 15.8%. It
started from 64.6% and gone down to 56.81% and tgwiA8.4%.

6.5.4 In case of Gurgaon LPG Plant, although observativese reasonable but
percentage safe behaviors is not consistent.riestérom 64.03% and reached to
68.13% after seven month. Initially, in first thregonths, it has shown clear
improvement and increased from 64.6% to 75.45%.hdps; quality of
observations and seriousness in observations roéetite factor.

6.5.5 Improvement in safe behaviors as shown in follovtadge:

Location Initial % Final % Improvement Highest % Jiest

%
Ahemdabad| 61.60 79.40 17.8 79.7 56.82
LPG Plant
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Sabarmati | 81.80 93.60 11.80 93.60 81.80
Terminal

Patna 46.07 78.63 32.56 78.63 46.07
Terminal

Patna LPG 87.3 90.3 3.00 85.89 91.40
plant

Rewari 82.63 89.48 6.85 82.63 90.27
Terminal

Gurgaon 64.03 68.13 4.10 75.45 57.15
LPG Plant

6.6 Limitations: Following are some of the limitations which miglatvie affected the
progress the BBS implementation:-

6.6.1 Commitment from uppermost and upper level of mameaege is not seen much.
6.6.2 In some case, even Unit In-charge are not seerousertowards BBS
implementation. They have taken it as a routinetenatalthough they are

experiencing benefits out of this.

6.6.3 In some case, issues are not addressed in duewimeh discouraged the
observers team.

6.6.4 In some case, observations were less because efaioperation from contract
workers due to huge wages differences between owrkess and contract
workers.

6.7 Benefits seen: Following benefits are seehemall units:

6.7.1 Involvement of all types of people workingtlre location are seen in improving
the safety.

6.7.2 Bonding between different layers of peoplekivig in the locations are seen
increasing.

6.7.3 A good team with common goal to achieve geafdty culture is seen to develop.
6.7.4 Ownership towards safety is seen increasing.
6.7.5 Human relations are seen to improving.

6.7.6 People have become cautious not only at viexxkpbut also at home & while at
other place.

6.7.8 People started thinking about other’s s&diédy.
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7.0 Suggested approach to implement Behavior-BasedySafdndian Industry: In
India, there are varieties of Industries and orgaions. Some organization is
single unit organization and some are multiunitaoigation. Some organizations
are private and some are Government.

7.1 Organization with single unit: Following mechanigrsuggested:-

7.1.1 Top Management must have firm commitment towardglementation of BBS
for improvement of safety of the unit.

7.1.2 BBS implementer shall be selected. It is suggesteshgage some consultant as a
implementer.

7.1.3 Discussion with Unit In-Charge and union represgrgafor their consent, if
applicable regarding commitment towards impleméoradf BBS.

7.1.4 BBS training including concept and process shall ibgarted with all
stakeholders of the unit.

7.1.5 Safety Parameter shall be selected by consultét @discussion with Unit Head
and Safety Officer. Checklist shall be preparedngjuding the all selected safety
parameters in different groups.

7.1.6 The list of interested observers shall be maded agractical training on
observations and feedback process shall be imptotall observers. Number of
observers shall be around 20% of the populationtetdng to all section of the
people.

7.1.7 Out of observers, steering committee shall be fdrmte monitor the
implementation process. Steering committee willboige meeting every week to
monitor the progress and discussion on difficultseed by observers.

7.1.8 Such observations shall continue for two months abase line of safe behavior
shall be drawn in presence of BBS Implementer. muinteraction with BBS
Implementer, all doubts and querries shall be elkar

7.1.9 Now observations shall be started and steering datigershall meet along with
all observers. Unit head will be observers durimghs meeting and he may
suggest some positive things. In each meeting,tyaféicer will give some
technical inputs to all observers to enhance ttaditguof observer.

7.1.10At the interval of three months, the steering cotteei meeting shall be attended
by Senior level Management which may give some rdsvéo best observer in
different parameter.
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7.1.11Different parameter i.e. % safe behavior and nundfeobservations of BBS
process shall be part of KRA for different levelnohnagement.

7.1.12t is BBS project, it is suggested that team ofesbers may name this project like
“BBS Cauvery” or BBS Ganga” etc.

7.2 Multi Unit Organization: Following mechanism is gg&gted:- Other things shall
be followed as mentioned in Para 7.1 except folhguvi

7.2.1 BBS implementer shall be selected. It is suggesteshgage some consultant as a
implementer for few location. Internal faculty/ llementer may be developed if
number of units are very high otherwise use of altast is advisable in case of
very no of units. Number of Internal implementepéeeds on number of units
which any organization is holding.

7.2.2 Internal Implementer may given some additional n@rneincentive per project
wise.

7.2.3 Involvement and commitment of different layers aimagement is compulsory to
get success. Physical presence is required atetitfe
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