Reducing accidents using goal setting

and feedback: A field study
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Goal seteing affects performance by directing the actention and acrions of individu-
als/groups; mobilizing effort; increasing persistence; and by motivating the search for
appropriate performance straregies (Locke, Shaw, Saari & Latham, 1981}, Secting difficule,
vet achievable goals, and providing performance feedback in relation to them, can influ-
ence behaviour, if employees are committed to the goals. Performance feedback is usually
defined as ‘informarion abour the effectiveness of parcicular work behaviours” (Taylor,
Fisher & Ilgen, 1984) and is thought to fulfil several funcrions. For example, it is direc-
tive, by clarifying specific behaviours that oughe to be performed; it is motivational, as ic
stimulates greater effort; and, it is ercor correcting, as it provides information about the
extent of errors being made. The relationship berween goals and performance feedback is
romplex, but goals have been demonstrated to mediate the effectiveness of feedback,
while feedback has been shown to moderace the effectiveness of goals (Locke & Latham,
1990}, The relacionship between goals and feedback can be conserued as the joint effects
of morivation and cognition that contrel action. Goals, for example, inform individuals
to achieve particular levels of performance, in order for them to direce and evaluate cheir
actions and effort, while performance feedback allows the individual o track how well
they are doing in relacion to the goal, so thar if necessary, adjustments in effore, direction
or possibly task scrategies can be made. Thus performance feedback involves information
and rells individuals whar the current status is, while goals involve evaluation and
rell individuals what is desirable. Goal seteing and performance feedback, cherefore, com-
plement each other, and, in combination, are far more effective than either one alone,
therehy providing a powerful management tool for effecting change, A review of previ-
ous research (MoAfee & Winn, 1989 indicaced thar safery behaviour could be improved
by systematically monitoring safety-related behaviour, secting goals and providing per-
formance feedback. In che first UK study of its kind, Duff, Robertson, Cooper & Phillips
(1993) applied goal-serring and feedback eechnigues to the improvemenr of safeey on con-
struction sites. The conscruction industry, it can be argued, is unique in many of its work-
ing practices, which are derermined to a large extent by the transient nature of the
workforce and the continually changing working environment, The conseruction indus-
try also has one of the worst safety records of any sector of the British economy.
Traditionally, manufacturing and other sectors have had a far berrer accident record.
Therefore, on the basis that it might be easier to improve safety in an industry where a
disproportionate number of accidents oceur, in relation to other sectors of the economy, it
becomes important to investigate whether or not these behavioural technigques are as
effective in more ‘main-stream” sectors such as manufacruring in the UK, where ic should
be more difficule to improve safety,

The measurement of safety performance is an issue that has often been raised (Grimaldi,
1970; Jacobs, 1970; Tarrancs, 1970}, Many safery measures rely primarily on incidence of
injuries. Two main problems with such measures 15 that ‘lost-time’ injuries are rare events
(Jacobs, 1970) which makes them unsuitable as the primary indices of the effecriveness of
a safery programme (Komaki, Barwick & Scotr, 1978); lesser injuries, although maore fre-
quent, are also unreliable due to under-reporting (Tarrants, 1970). Such measures only
record the consequences of che problem, not the evenrs which lead ro these consequences.
Measures based on direce observation and recording of particular unsafe behaviours are
recommended as more sensitive and reliable indicarors of safery performance {Ficch,
Hermann & Hopkins, 1976), However, it has been shown thar different methods of
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measurement will determine the trearment effect size, which has implications for the
introduction of motivational strategies (Cooper, Phillips, Robertson & Duff, 1993},
Previous research (Komaki e &/, 1978; Reber & Wallin, 1983, 1984; Reber, Wallin
& Chokkar, 1984} utilizing safety behaviour as an indicator of safery performance has
rypically incorporared an “all or nothing” (AON) approach o measurement. Thar is, for
any parricular item on a safery performance measure, all personnel’s behaviour is either
safe or, it one person’s behaviour is unsafe, all personnel are deemed o be unsafe, Because
only two scores are possible, a large amount of overall variance is common, which con-
cribures to fioor and ceiling effects. Conversely, incorporating some form of proportional
scaling, whereby the proportion of safe to unsafe behaviour is recorded, reduces the
amount of overall variance, leading o a more stable and sensitive measure. One group of
researchers {Reber & Wallin, 1983, 1984; Reber e &/, 1984) obrained statistically signifi-
cant inverse relationships berween an “all or nothing' behavioural measure of safety per-
tormance and both a plant’s overall injury incident rate {rtho = —.76), and lost-time
injury incidence rate (rho = =.65). Some problems exist, however, with these findings.
First, cheir definition of a lost-time injury (LTI} is of one or more workdays missed. The
LUK industry standard definition of an LTI is three or more workdays missed. Thus, cheir
LTI incident rate is somewhat inflated, which may have led to a type 1 error, by virtue of
reducing the amount of error variance, thereby increasing the likelihood of obtaining a
significant result. Second, discrepancies exist berween the reported rank order correla-
tions, berween publications, despite the face thar chey are all based upon the same data.
Third, the correlarions were based upon baseline measures of safery performance over a
| 3-week period, compared with the plant’s preceding chree years injury incidence rate on
the basis that current baseline data exhibat simalar levels of safety performance, prior to,
or in the absence of, intervention/trearment procedures (Herson & Barlow, 1976; Komalki,
1977). However, this line of reasoning does not take account of possible changes in per-
sonnel, safery policies, the organizational context, or economic conditions over the pre-
ceding vears, which may in all impact individually or collecoively upon a plant’s incident
injury rate, Some degree of association is to be expected given that che individual icems
that make up the behavioural safery performance measure are derived to a large extent
from a plant’s existing accident records, although not every cype of incident would be
reflected in che measure. This suggests thar the focus of any investigation attempring o
validate a behavioural measure of safery performance should be upon the relationship
between the current observed levels of aitwal satety performance and accident occurrence
during an intervention period, Sheehy & Chapman (1987}, in their review of industrial
accidents, emphasized thar as safery programmes take place in an organizational context,
there is a likelihood of a relationship berween non-safery organizacional variables and
accident rares, Due to che fact that construction sites themselves are transient in nature,
with no archival accident daca, Duft er af. (1993) found it impossible to establish whether
or not there was an inverse relationship berween a site’s safery performance and accidents,
because of this lack of accident dara pertaining o any one sice. Similarly, because che
conscruction study was undertaken purely by researchers in isolation from the organiza-
tional context, no measures of concurrent non-safety varsables were available. Thus, clas
study was underraken not only o assess the urilicy of chis approach in the manufacturing
sector when implemented by che workforce itself, as opposed to researchers, bur also to
examine two subsidiary hypotheses: (1) Thar an inverse relationship exists berween actual
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safery performance and accident races; and, (2) thar a relationship exists between concur-
rent non-safety organizacional variables and accident rates. It is important to examine
both of these subsidiary hypotheses togecher, as it allows che relative theoretical im-
portance of each to be determined. Depending on the relative strengths of each type of
relationship, both researchers and pracricioners alike will have a berrer idea of where bese
o focus their furure effores. Because chere are two different scrands of inguiry o this
research, the mechod and resulrs sections of each are segregated and reported separacely.
The effects of the goal-serting and feedback intervention are reported first. The issue of
the different relacionships that might exist are reported second.

Method

Setting

The study was conducted in a subsidiary of a large multnational company, on a lacge single siee, multi-
|.|e‘|mr|111|.-|1|:..1] iil.': “:lr!.'. rr|..1|:|||:|u.| 'I.Iril'lt: \.t'i]l.l-]"hjrlt‘ rIII'I'I wilh Jr.\|1s‘1mi.|'r|u|:r]1.‘ " i'::l E'I'I'IFII::IE.'I"I'M' '|'1.H'|-rh|:r||1 I'lf- r\l'f:--
duction workers are employed on a continuous, three-shift (6-2, 2-10, 10—5), seven-day week, 10-day cvcle,
posta. The :r|.'111:|.i||i|1;,: pr\c:dl.u ELON OpEratives are n:'r|||1||:|}'|.d an a twosshife (O6=2, 2=14), -:nc-;hl}' week, 'Iil-u,la:..'
cycle, rora. Suppor seaff (e, human resources, customer services, secretarial, and administeanion) aree
employed on a ‘normal’ bve-day, 39-hour week, Compared with the constroction industry, cheretore, the
workforce is more stable, although the majoricy work on a rotacing shift pactern.

Seaaly backgrownd

“i'ill.lrll.';l.”}'. the CodMPany has had a |'|:ig|'| COMMITMEnr o in'||-1m-m_|.; salel . Bath the mun and executive
hewrdds stare chetr meetings with safery issues as the brst icem on the agenda. Active safery commirrees, which
include borh management and shopfloor representatives, have been in place since the early 19605, prior o che
recommendations made in The Rebens Report (19721, Morcover, full-oime safety and fire advisors are in i,
as well as a moedical surgery, sralffed |:p!. trained nurses, ALtemprs oo ||||'|1|:\c:-u safety n |1:|'Lv|-::-u>. Vs WeTe
primarily reacoive, rather than proactive, involving correcting d.mgn:-rru.z\. situations afrer accidents had
occurred, More recencly, emphasis was placed on “hazard sporing”. o has been estimared thar on average,
approvimately 30 per cent per annum of chis plants capeeal expenditure has been on safecy-relaced issues
Ocher approaches have included arcempes by a trained counsellor o idenify and counsel individuals who have
been involved 1 mose accadents than 15 the norm, to he i\p;]:.l:e'rl their safe ety awareness, Chver a number nt-l.{ 115,
these approaches I{-J o an approximare 10 per cent year-on-year reduction in che number of accidenes, Despite
all these efforts,

{ L I!'\-l I I:I"l T HIE"II'I!- ﬂ'I'I'IJIIuI'I:I I'It‘li'l'u'\' '\‘-III': I'I IT Was r‘l'fl-'\'ll'li_ \IlFIll_ |_|Ir L8] r{lll,ll_{ ALCIC ‘II’_nI"-\.
furcher, te the extene thar the planc was third from berrom in cthe company’s narional league able, for safey
I'!L'rl:::lrﬂ:lil.l:ll. . .\;’I.'Ili'::lr hil.!' r||J.r|J.é:t‘rr|1‘r|t le)k.l' it .\l‘\-'I'THI I.'I'I'I]'Ilhll:l-'l.'l'ﬂ wir|1 H":.ﬂrll To ﬂ.\_ir.l_'[}'. ||ﬂ|| Wils ||'|rl'lr|'|'|I_"q| l'l'.-
the workforce thar che majoricy of accidencs were caused by people’s behaviour. This resulred in a shift in focus
ter mnsate behaviours i conjuneton wich hazaed spotting, which led o the carrent soudy,

Mezinres

".'-':.'l‘ 1) ferformsane. Dieve |-::-|"i|:|ls: a relakble |'||.-r.||:sm'|u1'.| e measure was the firse objective of the -;rud'!.' This con-
sisted of idencifying possible contriburory factors to accident causacion and subdividing these into observalle
behaviours or situations chat are indicative of safe or unsabe events. D to the many and vaned production
processes, many tvpes of accidents can occur for many different reasons. [v was therefore decided o analyse
the company’s accident records for the previous two years. Following o fixed sequence, the acoident records
were sorted inco three main categories. The firse scep was 1o sorc the accident dara by deparcment. The sex

ond step consisted of wentifying the different types of scoident wither ench deparcment, and chen sorong
these by the place of injury on the body. This scep allows idencificacion of both che main ypes of accident,
and the types of task contributing to the causes of sccidents. Third, the records were classihed on the basis of
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whether or not the individual’s behavieue, of che situation had contribured to che accident. A lase final step
was to peruse the records o ascerrain wheeher or pot particalar individuals were involved in more accidents
than the norm, in relarion to their peers, within che two-year period. In addition, the rime frame of accident
involvement for these individuals was cxamined. Once the classification procedure was complete, the main
focus of attention was l:-|:3l.'t¢.| on the s ific behavioural canses. For example, ic was found thae forklift drivers
often damaged rheir thumbs, due to the way chey placed their hands on a knob on the steering wheel; oper-
atives often cut the back of their hands on ciscular knives when ehreading che cellophane flm through shic-
ting machines, simply because spare knives wers left in the way; operatives in the casring department often
cut themselves with razor blades when clearing up wer cellophane wasee, simply because they would noc dis-
pose of razor blades in the appropriate receptacles provided for them; similarly, maineemance engineers often
found themselves squirted in the eye with fluids, when undoing valves, because they were not wearing eye
protection. The safe and unsafe behaviours gleaned from analyses of che accident records, were subjected to
verification, in tesms of cheir utility and pracricalicy, through in=depth, semi-scructured incerviews with a
random sample of approximarely 15 per cent of the waorkforce (W = 723, This nesuleed in addicional items
being included that had not shown up in the accident records. On the basis of borh the accident records andl
interviews, deparrmental checklists of cricical behaviours were conscructed. This was achieved by srating the
items in behaviourally specific terms, and where ambiguiry may be a problem, giving a set of chear and
explicit inscructions, An example irem was ™o spare knives may be lefr on the right hand side of bar, on shie-
ring machines. A maximum of three spare male knives only, may remain on left hand side of the bar when
ot in wse’, Thus, the items of cthe checklists were written as specifically as possible to allow consistency n
scoring between observers, thereby increasing the reliabilicy of the measure. Given thar there were 14 depart-
ments, each undereaking different types of rasks, there were obviously some differences in the rypes of aca-
dents teported, which meant thae different critical behaviours needed o be measured for different
deparements. In rerms of similarity in accident causes, the same cricical behaviour checklises were urilized for
all the different offices. Each departmental checklisc was further refined by the departmental managers,
depuremental safery committees and che plant's safery policy support team (SPST) wha peovided feedback as
to rhe appropriateness of each of the items.

Suoring the safery performance meassre. The scale used to rate the individual irems thae determine safery perfor-
mance on the departmental checklists consises of three columns, che headings of which are Safe, Unsafe and
Mot Seen. Each item on the checklist is scored in the Safe column as eicher 1, which represents all peaple
behaving complerely safely, or 0 which reflects che face thar some or all people are behaving unsafely. In effecr,
the Safe column represenes an all or nothing measure (Komaki e o/, 1978), Conversely, che Unsate column
reflects the frequency of incidents of unsafe befaviours. This avoids the possibility of floor and ceiling effects
cornmon reall orn ||:|1i|1g (AT ) I":..'»N:l}ﬂ.‘r et af., 1993 amd allows rhe ]'m:||xrrri.ur| of safe ro unsafe behaviours
to be recorded. For each particular item, the unsafe column is scored by adding together all the instances of
unsafe behaviour, The Mot Seen column simply reflects the fact char during a particular observarion session,
people were not undertaking chat particular activity. This allows these irems to be discarded from the fimal
percentage calculation. In summary, there are anly two possible scores that can be recorded in the Sate
column. These are either 1 or 0, The Unsafe column can range from 1 to infinity. Thus, if @ score of 1 is
cecorded in the Safe column, a 0 muse be scored in the corresponding Unsafe column. Conversely, if a score
of 1 is recorded in the Safe column, then a score ranging from 1 to infinicy, will be recorded i the corre-
sponding Unsafe column. The resule of scoring safety performance in this way 15 thar the scoring syseem s
weighted heavily cowards unsafe behaviour, which deteces the slightest improvemnent in the frequency of safe
behaviours. Therefore, any improvements in safety behaviour thar are deteceed, will be real improvemnents
thar correspond wich realicy on the shepiloor, The formula for caleulating the percentage of sale behaviour is
based wpon individual torals of bath che Sate and Unsafe calumns, and dividing the sum of these worals into
the amount of safe behaviours recorded and muleiplying by 100, Le.

. ) rotal safe
% safe behaviour -

X100

rotal safe + toral unsafe

oot commitmant. A goal an individual is not commiered o will not ave mw fr of an effect upon subsequent
B I i
criprmance, Commirment reters to the degree o which a person is attached o a goal, considers ie signihcant
s =1 P & E




224 M. D. Cooper et al.

or important, and is decermined oo reach i, even in the face of ser backs and obstacles. Thus, individwals can
only be described as committed to a guu|. if flu'}- are u{'rwrhl,r rrying to reach it Erez & Fidon (1984) obrained
a strong relanonship berween goal commirment and performance, when they found thar performance
declined as commirment declined, Previows research (Hollenbeck & Klein, 1987} |1igh[ig|1[n—d the lack of a
standardized measure of goal commicmene. Subsequencly, Hollenbeck, Williams & Klein { 1989 conscrucred
a self-repore uni-dimensional measure (Cronbach’s alpha = 88). This messure was adapred to reflect British
English as well as redefining che goals in terms of safery (Cooper, 19921 The sesulting mensure was con-
seructed with four positively and four negatively loaded irems, alrernacely positioned, and scored on a five-
point Likere-type scale, anchored on a dimension from highly disagree 1o highly agree. The muximum
possible score is 40, and a high score is indicative of high commicment. The negatively worded items are
reverse coded, so thar o high score on these scales indicares high goal commiement. The responses are summed
e provide an overall idex of commitment for each individual, The scors for cach individual are then
summed to provide an overall index of goal commicment within each department,

Procedure

Marapement brighngr. During the planning stages, two-hour bricfiings were held with line management g0 out-
line and explain the philesophy of urilizing goal setting and feedback to improve safery performance. Ar the
encd of these briehngs management were asked o demonstrace cheir commirment o the successful imple-
menearion of the approach by fulfilling cerain requests. These were G thar they allow all their subordinares
o ateend the goal-seccing meenmgs; (8 allow che shift observer o conduer one observarion session on every
shifr; {c) thar the managers themselves artend the goal-setting sesions to provide support o the observers; (80
managers shosld praise subordinates who work safely; (e) managers should keep a formal :\l.-'||'-rr'|1|:rr: record,
on a weekly basis, as 1o how freguently they gave praise to their subordinares, in general rerms; () managers
should regularly remind workers co try and reach che safery goals; ghallow the distrbution of the goal-com
MIiCMEnt questionnaines; (&) senior management, including the clief executive, o make a poine of visiting
each department on a weekly basis o discuss and make commenes on the progress o dace; and (7) 1o reinse-
rure the interdeparrmental safery shield, ro rewand the deparement with the best progress

Heraiteig shservers, Senior production management were tasked with the recruitmene of observers on the basis
of three criteria. Firse, the observers had o be people who were known oo be commitred ro safery. Second, each
observer had ro be willing o undergo raining, and continue o ohserve their colleagues” safery performance
tor ar leasc six months. Third, one observer had co be obtamned from each individual shift crew, in order o
ensure that on every work shift, the same observer would be o sitw. In the event, senior managers recruined
48 observers trom the various departments, but it soon became evident that the specified crireria had not been
tollowed, and that che ohservers had vo a large excent been press ganged, which led to some inieial problems
{ser discussion).

.I:l'qHJ.IJJ-I:_E- Each -.:aﬁ::].- abserver [y 1”} wndertonk rws du.yh' [J'il.il'lj!lH i the basic r|'||.-|::-|-_|.' and pracrice of the
behavioural approach. The training was done in rwo separare sessions, with two groops of 24 observers, one
week apart, The rraining conent included elements of goal setring, behaviour modificetion, team decision
miaking, how to manage sesistance from others, the provision of individual feedback, observational cechniques
and sconing of the deparcmental checklises, Similarly, pare of che eraining was devored oo pracrice observarions
within all the deparrments. These pracice sessions bed to funther refinements of the checklists. The observers
continued supervised pracrice observarions for a further owo weeks, within their respective departments, o
ensuee they were comiortable and conversant with their cask.

Ertatlivhing depantmeniad baseling. Following the two-week practice period, o copy of the checklist for each
department was enlarged o A3 size and publicly displayed on healch and safery notice boards in the AP
priate deparcment. This was done to oy and mitigate some of the ohservers' difficulries by making it explicic
which behaviouss were being monirored

The observations in each deparcment wok on average approximately 1k minutes o complete, and were
undertuken on every shift by the observer ouring the department. [n order o ensure thar the pactern of obser-
VALIBNS WETE nal produ.ml‘}lr_-, they were undertaken at differene times -:{uring each shift, on different days.
However, i soome instances, in some deparomencs, no dora were collected due oo che absence of the observer,
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Complered departmental checklists were posted in @ collection box in the main production office for the
computation of resules. Four weeks of data were subsequenely collecred from each department to provide a
baseline” figure from which any improvemenes could be compared. Bach weeke's figures were calculated and
averaged to provide an overall index of each deparcment’s safery performance level, These averages were then
posted on the feedback chars.

Ertablpsh

department’s “goal-setting” meerings, The meerings were conducted wich small groups (8 T, over a

deperrimentald goafe. All factory personnel, including senior management, arrended their respective

p:-ri-:\.| af l.'I}.'.hl J.I_l."i. led I'|'|ll.\l:|!. |.‘1!. the researchers rather chan the ohservers (it was intended tharg che observers
conducted the poal-sercing meetings), Approximarely 10 per cent of these mestings consisted of the observers
going around rtheir departments and alking to people individually, accompanied by a researcher, in order 1o
minimize interrupeions oo the production process.

The meecings began wich an explanation of che purpose and the philosophy of the behavioural appriach

Parriciilar -:'r|'||"!1:|h|h [ THES |1i:|-: ecd on thie

:li.'l.- |:I'Ii|r ) (Ii\ il\.‘ll.l.'l.i I.'II'I;JIII:.-'I'I.' [$ IIIIIEI E'll,' Il.ll,'rl[|r-|l_'§_| as a |'L'=-IJI| of ‘_hq'

vhservations; and no disciplinary action would be taken againse individuals who did not follow the procedures
advocared on the checklises, A copy af the checklist was given o all those present, To x".:lrii:g. the particular
brhaviours being monitosed. The results of the baseline observarions were then presented o the Eroups. in
cal form on 4 % 3 ft charts, with the veroical axis indicaring the pereentage of safe behaviour, and the

herizental axis indicating number of weeks (N = 52}
Each individual group were asked 1o agree upon a goal chat was ‘difficult, but achievable’ for improve

WS
in safery, in relation o the appropriate baseline average, When consensus could ot be reached wichin a Eroup,
as waas often the case, ench individual's suggested goal level was recorded, Subsequently, all the suggeseed fig

ures were summed and averaged o provide a goal thar the group could agree on. Once all the groups wichin

(441

{8 1]

cach department had agreed a goal, the group poals were summed and averaged m provide the depa
goal. Alchough this may seem a long-winded way of going abour eseablishing geal levels, parcicipation

induces commitment to, and ‘ownership® of, an improvement process. Previous research in the UK has

demonstraced thar assigned (delegared) goals demotivare the workforce, with subsequent derrimenral effects

upan petformance (Cooper, Roberrson, Duff & Phillips, 19929 The respective deparrmental poal levels were

then ene as a solid line on each of the feedback chares, The employees weee also informed char che e

of subsequeent abservations would be concinued to be posced on the charts on a weekly basis. The baseline
ded in Table 1.

averages and the poals ser by cach deparn

Table 1. Baseline averages and goal levels, by deparcment

Deparment Baseline average (%) CGoal level (%)
Casting 27 70
Coanng Lo Hil
Viscose & ]}.l:. gang H5 S 1N]
Engineers BT 25
Finishing: Slicting/recovery 28 065
Reelwrap 52 73
Sheet illg 1EHY ]
Works laborarory 54 83
Power house a4 95
Offices:
IT, Sales & Accounts a7 ((LH]
Engineers athce a7 25
Production othce BO 95
Customer services 100 05

Desparch | S
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Following the goal-serring meerings the feedback chares were posted in che apoeg riate departmengs,

I . “ i I Py pa
Observations conrinued 4 the same race ws chat during the baseline Period. The resules of weel )y observariong
(Fri

¥ & am.—Friday 6 am.) were posted on the departmencal teedback chares every Friday maorning
Additionally, informarion refesting ro the worse three scoring items in each deparement were posted nexe ro
that deparcmenc's feedhack chare, in order to make explicic to the workforce where o bocus cheir acrentios
the following weel. Dy ing the remainder of the intervention phase progress was mranitored and assispanee
grven o observers when NECESSAry,

Resulcs
Groatd compmitment
The goal-commirment questionnaire was distribured co all personnel (N = 540, ong
week after che goals had been ser, The response rate was 32.6 per cent wich |71 completed

forms being recurned, Since only a few personnel in some departments rerurned this ques-
tionnaire, the departmental resules should be interpreeed with caurion as perhaps only
those highly committed to che goals completed the measure. Cronbach's alpha for the
measure in this study was .80, which is tomparable to that achieved jn the construction
research (Duff e a/,, 1993), The resules for the fa tory as a whole indicate thar commir

ment to the safery poals was high {mean scare = 32,56, 8D = 4 753, which translates inro
an 81.4 per cene (SD = 11.88 Per cent) score, Table 2 provides the results of the goal

COMMitment questionnaire by department and globally. When transformed Nt per-
FEOLAge terms, it can be seen thar tommitment to che safety goals ranged from 75 o 90
PEL Cenr.

Table 2. Goal commiement, by departmen, Mean scores angd percentage of commirment
levels

Deparement Mean score D MNumber Per cent 5D Range (%)
Casring il.8 5.537 25 705 13.42 i7.5—100)
Coaring 32.9] 5.35 35 82,29 13.37 S0—100
Engincering 32.9 .48 Li} 82.35 87 67.5-97.5
iih'|wn34:- 16,0 2.0 i L0 T.36 BO-97.5
Sheering 2986 134 7 Ti64 1084 52,585
fifir[jllp-‘ﬂ-eu:-'t'-.'r_l.-' .76 1.97 17 76,91 1242 175025
IT/Sales/ ACK 32.84 3,04 19 B2.11 7.6 67.5-9%
CDS/HR 31.1 307 10 TS 7.68 G63-K7.5
Oftice/Prod & Engineers 33,31 380 & 84.22 0.73 G- 100
Viscose/Day Lang 13.67 2.65 o 8417 061 505
Laborarory 34.17 214 I 8542 5.34 BO-03%
Other 33.38 F I3 H3i.46 19.38 251001
Cilobal 32.56 4,75 171 Bl. 4 11.88 25=100)
Noarer. Polariry high score = high commitmen

Maximum score = 40
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Safery performance

The safety performance resules were examined from two perspectives. The first focused on
whether or not the goal-sercing and feedback intervention impacted upon aceual safery
behaviour, The second examined the effeces of the intervention on the plant’s accident
rare, during the intervenrion, For the purposes of this study, due to the wide conceprual
definition of an accident conceived by the HSE (1992), ic was decided o focus solely on
injury occurrences chat were recorded in the plant's accident book.

A steady global improvement in safe behaviour performance was observed across the
factory as a whole. The plant’s global safe behaviour performance levels, by week, with
baseline dara are illuscrared in 'Fi'g. 1, which indicates an improvement from a 52.5 per
cent average recorded over che four-week baseline period, increasing to 75.6 per cent safe
at the 9-12 week point, However, a drop in safety levels occurred during the last four
weeks (12-16) of che intervention period to an average of 70 per cent safe, which coin-
cided with a significanr increase in cthe overall accident rave during this cime period (see
Fig. 2), due to maintenance being undertaken in a haphaxard manner, in the casting
department.
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Table 3 provides a record of the percentage of weekly safety performance daea together
with the goal levels set by each deparement. These show thae levels of safe behaviour
improved in most departments, wich the majoricy accaining their goal some of the rime,
For example, the progress made in the casting department is an excellent example.
,"'L]l:huuHh Jusc H,;iling to achieve cheir J_.tuul {70 per cent}, they mﬂnilgr‘tl to achieve a hjg.';l'l
of 68 per cent safe hehaviour level from the 'week one’ level of 22 per cent, although per-
formance subsequently decreased. Similarly, che engineering deparement, starcing from
i) per cent, not only reached their goal (85 per cent), but also managed to achieve 100
per cent towards the end of the intervention,

Testing the statistical significance of any improvements is not a simple maccer, how-
ever, because this type of experimental design violates major assumptions of eypical fac-
torial designs, and the number of dara poines is insufficient for a time-series design
iPricchard, Jones, Roth, Stuebing & Ekeberg, 1989). In order to ensure that the observed
differences berween the baseline and the intervention period were not due to chance vari-
arion, the dara for each deparement were subjected to an independent groups one-way
ANOVA. The baseline and 16-week intervention period (divided into four-week blocks)
were rreated as levels of the factor. The resulcs, however, are considered to be conservative,
because an independent group design resules in an inflated error term, and because the
small number of data points (N = 4 in the treatment periods) requires large mean differ-
ences for significance.

Resules of the analysis reveal that in nine of the 14 departments (see Table 4) the result-
ing F was significant, indicating that the improvemenrs in safe behaviour were not due
to chance variation in performance, bur due to the goal-secting and feedback safery
programme, Two of the departments (sheeting and Customer Services Division (CSD)), #
prioed, were not expected to reveal any significant differences, due to the face thar both
departments exhibited 100 per cent safe behaviour during the baselines, the level of
which was subsequently maintained throughout the intervention period.

Of the remaining chree deparcments (Slicring, Coating and Despacch) the failure
o reach significance, may in the case of despatch, be due to high baseline levels,
which resulted in small mean differences, chus failing to fulfil the criteria for chis type of
analysis. In the case of both the slitting and coating departments, failure to reach signifi-
cance may not only be due to small mean differences between the various time periods,
bur may also be related to the inconsistent improvements in safety performance levels,
week on week. This indicates that perhaps these departments were oot in realicy as
committed to artaining ctheir goal, as their departmental commitment scores would
Suggest,

Acciclenti

In order to examine the effeces of the goal-serting and feedback intervention on the plant’s
accident rare, it is necessary to establish che extent of recorded injury occurrences, prior
to the study. It is also important to make a distinction between the number of accidents
related to the various departmental safery performance checklises and che roral number of
accidents per se, because it allows for the effects of the specificity of the safery goals to be
examined, During che vear 1991, 307 minor injuries, and 22 lost-time (three or more
days away from work) accidents were reported. OF chese, 172 (52,3 per cent) were related
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Table 4. One-way ANOVA resules by department

Department Source of variation Sum of squares o f, Var F =

Reelwrap between 6158.203 i 153055 18.643 A1
within {74.75 15 31.6%

.“-:|1-:t'r|."|J_; bhetween 7.203 i 1.8 10000 0.5
within 27.0 15 1.8

Slieting berween 617.8 i 154.45 2.801 ns
within 827.0 15 55.13

Casring berween 2588.301 4 G47.08 27.07 A0l
wichin 358.5 15 23.9

Coating between 2573 i 64,32 1.036 n.s
within 931.2% 15 62.08

Engineets berween T457.3 i 1B64.32 52914 0l
withn 528.5 1% 35.23

Labsyrarory berween 2784.7 ¢ 696,18 10.34 A1
within 10160.25 15 67.3%

Power house berwesn AUTE.B | L L 1L OTS Al
within 1481.0) 15 08.73

Despacch berween 3158 1 T8.435 2.56 n.s
within 162.75 15 30.85

Viscose & Day pang berween T13.8 4 176.45 5.07 A1
within 5280 1% 35.2

IT Bales & Accounts berween 487 i TG2. 18 942 01
within 1214.2% 15 800,95

CSD berween 5.0 i 1.25 1M} n.s.
within 18.75 L5 1.25

I'.II.L[iII'.‘{'FI.I'IIL; office between 52953 | 1323.32 B.87 11
within 2218.5 15 149 23

Production office berween 1306.8 4 326.7 i42 A5
within 110.0 15 74.0

to the subsequent departmental checklists. During 1992, che year in which the study was
undertaken, in the 20 weeks prior to the intervention being introduced, but including
the baseline period, 77 minor, and two lost-time accidents occurred, of which 35 (44 per
cent) were related to the subsequent deparemental checklists, During the 16-weck inter-
vention period, 61 minor accidents and two lost-time accidents were recorded, nine
(14.3 per cent) of which were relared wo unsafe behaviours on the various departmental
':..i'll.'l'. L'Ll.lhf.‘\.

A comparison berween the 1992, 20-week preintervention period and the 16-week
intervention period indicates a 21 per cent decrease in the plant’s overall accident rare,
and a 74 per cent reduction in accident occurrences relared to the deparrmental safery per-
formance measures. Similaely, a global comparison between the years 1991 and 1992 indi
cates an overall average decrease of 55 per cent in minor accidenes and 82 per cent in
losc-time accidents. Figure 2 illustrates the accident rate, by week, for both the baseline
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and intervention periods. A comparison is made between the rotal average number of acci-
dent pccurrences and the average number of accidents related to the departmental check-
lists, The total accident rate prior to cthe intervention was 6.33, reducing to 3.88 by the
end of the intervention. The checklist accident rate prior to the intervention was 3.3,
reducing to 056 by the end of the intervention period. Thus, on the basis of these figures,
it can be concluded that safery related goal-setting and feedback interventions will have
some effect on a plant’s accident fare, further supporting previous evidence thar specific
goals focus accention and action (Locke & Lacham, 1990).

Swbuidiary hypotheres

In order to examine and test the prediction that there is an inverse relationship berween
actual safery performance and a plant’s accident rates (Reber & Wallin, 1983, 1984; Reber
et al., 1984) the weekly percentages of the plant’s global safery performance (N = 20) were
correlated with the actual number of accidents, per corresponding week, that occurred
during the intervention period. The initial correlation focused upon the total accdent
rate, which yielded a very small negative correlation (r = —.095, d.f. = 18, n.s.). A small
negative correlation (r = —.20, df. = 18, n.s.) was obrained for checklise-relared
accidents, Thus, although the correlations were in the predicted direction, neither analy-
sis supports the hypotheses of an inverse relationship berween actual safety performance
and accident rates. Computing the coefficient of determination (%) for both analyses,
shows that overall only 4.9 per cent of the factors accounting for variahilicy are common
to both variables, which suggests one or more intervening factors.

Sheehy & Chapman (1987) in their review of industrial accidents posrulaced a
relationship berween concurrent non-safery organizational variables and accident rates
and that these should be measured, in order to understand the overall effects of a safery
programme. In addition they advocate recognizing thae the nature of some rasks could
limit the extent to which accidents can be reduced. Three specific organizational factors
for which data were available were examined. The first factor focused on any effects chat
shiftwork may have had on the plant’s occurrence of accidents; due to the fact that the
majority of accidents in the plant occurred in the casting deparcment, the second facror
focused on the relationship between the casting department’s 'wet break average’, and
accident rate. The term “wet break average’ refers to the event of the cellophane film shear-
ing and wrapping itself around the rollers on the machine during the production run; the
third factor focused on the effects of sickness and holiday absenteeism, on the casting
department's accidenr race,

The plant’s previous two-year accident records were analysed to derermine whether or
not there were time-of-day effects relared ro shifrwork, in accident ocourrences. The dara
were analysed in two-hour blocks, starting from midnighe (i.e. 00.00-01.5% a.m.). The
resulting histogram indicared that the pattern of accident occurrences fits a normal curve
(see Fig. 3), with the exception of the midnight to 01.39 a.m. block which indicates a
slight peak. The dara were further subdivided and analysed by department. This revealed
that 30 per cent of all accident occurrences were concentrared in the casting department,
23 per cent in the finishing departments, 18 per cent in the engineering deparement, 14
per cent in the coating department, with the remaining 15 per cent spread across the
remaining departments. The casting department figures reveal that, over the preceding
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rwo years, slightly mare injuries occurred during the midnight to 01.539 a.m. time span,
than any other, However, on the whole che accident data do not show any real trends, in
any department, that may be the result of shifeworking, Therefore, no further analyses
related to shiftwork were undertaken.

The nexr variable to be examined was the relationship berween the casting depart-
ment’s ‘wer break average' and accident rare.  This revealed a significant sratistical
relacionship between the weekly wer break average, and accident occurrence during che
L G-week intervention period (¢ = .68, p << .01} The cocfficient of determination (' p inedi-
cares that 46 per cent of the varance is common to each factor, In comparison, a small cor-
relation of .37 was found between the total accident occurrence across all the deparements
and wer break average. This resule not only suggeses chat accidents increase as activity
increases, but that the nature of the task mediares che relationship between safecy perfor-
mance and accident rates. In the castng department, when a wer break ocours, che
running speed of the machines is slowed down to approximartely 30 metres per minute,
or 700 metres per minute with a break on the dry end. However, despite the slow-down,
the situation remains hazardous. It is Furcher compounded by che speed with which che
personnel react to the sicuation, the close proximicy in which a group of people will work,
and the heated condicions of the environment. Thus che nature of the task i che casting
department furcher increases the likelihood of an accident occurring.

Similarly, in many organizations, pressures resulring from the present economic
climate have tended to reduce manpower levels to the minimum required for effecrive
proeduction. This appears to be the case in this instance. Manning levels in the casting
department are minimal. which means thae if an employee is absent for any reason when
a problem occurs, the activity rate for those remaining sutomatically increases. This is
likely ro result in the abandonment of che safe behaviours being advocated and monitored
while employees respond to the situation, ar a time when they are the most crucial.
Indeed, an analysis of casting absenteeism (sickness and holiday) and accident rates for the
previous 12 months revealed a significant positive correlation (r = .73, p < .01) for sick-
ness absenteeism and accident rate, bur a negative correlation (r = —.533) for holiday
absence. The coefficient of detcermanation indicares that 36 per cent of the varance is com-
mon to both sickness absenteeism and accidents. This suggests thar sickness absence,
which increases the activity levels of those remaining, has a larger ¢ffect on the likelihood
of accidenes occurring, than the nature of the task. The negative impact of the holiday
absence is probably related to che fact char alternative cover is planned and provided,
which is not the case for sickness absence.

The strength of associarion berween the nature of che rask and accidents, and sickness
absentecism and accidents indicares char chese are prime candidates as intervening
variables, as in total the two factors appear to explain 70 per cent of the overall variance.
These findings further reinforce the importance of ascertaining the effeces char concurrent
non-safery variables have in impacting upon workplace safecy (Sheehy & Chapman,
1987

Dhscussion

In support of Duff e @/, (1993) this study indicares thar the ucilizatnon of goal sercing and
feedback to improve industrial safery performance in the UK can be very effective.
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Despire the extent of this plant’s prior commitment to improving safer ¥, which may be
somewhat unique in relation to industry as a whaole, one of the major benefies of this ype
of safery improvement programme appears to be a beteer understanding by the workforce
of the relationship between safe behaviour and accidents. Not only did the workforce
increase their usage of safe working methods, but the number of accidents related ro che
items on the safety performance measure also decreased over the intervention period. This
provides further support to the notion thar specific, difficult goals direct actenrion and
action, and mobilize effore (Locke & Lacham, 1990), Moreover, even when formal goals
have not been set, performance can improve if feedback is provided. For example, the
desparch department refused to become involved with the safery programme. However,
management persisted in involving them. First, by posting their safery performance
checklist in their department during the baseline period, and second, by continually mon-
ioring their safety performance on a daily basis, and posting the resules weekly on a feed-
back charr. Despite their refusal to become involved, safety performance improved during
the baseline period from 83 per cent to 100 per cent in the third week. This was subse-
quently maimntained, in the main ar 90 per cent and above during rhe incervention period.
This suggests that they were working towards an implicit goal of 100 percent, that was
achieved 50 per cent of the time. It is pertinent to conteast this study’s results wich che
minimal effects chat previous research has recorded for traditional approaches such as
informational safecy campaigns (Saarela, Saari & Aaltonen, 1989) and safery training
(Hale, 1984) which atcempt to change employees” actitudes, thar may be affected by the
socizl norms within a particular workplace (Guetinger, 1984).

Glendon (1991) suggested that within the context of safety change interventions, both
behaviour and atcitudes should be addressed concurrently by incorporating active
employee involvement, and urilizing feedback in long-term programmes. Focusing upon
people’s safety behaviour within a goal-setting and feedback paradigm appears o fulfil
these needs. For example, one of the central tenets of rhis approach is that safery is
devolved to those most affected, to further enhance an individual's acceptance of respon-
sibility (Schlegel, 1979; Trist, Susman & Brown, 1977). This requires thar employees
become involved and actively participace in the generation of the observational checklises;
in the setring of goals; and in monitoring the safery behaviour of their colleagues.
Therefore, the core of this process urilizes a participative bottom-up, rather than a top-
down approach (Pritchard, 1990), although management commitment and SUPpPOCT are
essential prerequisices (Griffichs, 1985) to facilitate the introduction of this type of safety
mtervention. Encouraging participation and acceprance of goals, however, does not mean
that employees should be given complere freedom to set their own goals, bue that goals
should be arrived at by a process of sensible and realistic discussion. Taking part in dis-
cussions to decide the safery goals, not only makes it clear to employees how specific and
difficult the goal should be, bur also clarifies to all concerned, the best strategies to adopr,
and the resources that may be needed to maximize goal arcainment, The efficacy of the
bottem-up approach is supported by related evidence (Jermier, Gaines & Mclneosh, 1980)
which suggests that management have insufficient knowledge of the risks involved in a
task, and are too far removed from operations to make meaningful assessments,
compared to those directly involved. It has been shown, that if employees perceive
the risks of a given task to be underestimated by management, it is likely that com-
mitment and loyaley to that organization will be undermined as the employer will be
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perceived to be unwilling to provide a safe working environment (Drapkin, 1980}, This
evidence may have implications for other types of organizational interventions that
rely on managerial assessments of subordinates’ tasks. If a mismarch exists berween man-
agement's and employee’s frames of reference abour the nature of the rasks involved,
management's effores to improve performance are unlikely o succeed, because they will
not focus upon the specific elements of che task that would produce the intended
IMProvEmnents.

Although this seudy ucilized a pardicipative bottom-up approach, it was not withour
problems, which in the main were relared o the organization’s communicarion system.
For example, despite holding management briefings during the planning and preparation
stagres, information with regard o the study was not communicared down through the
management hierarchy to the shopfioor. This caused some initial problems such as ()
some line managers and the majoricy of the workforce were unclear as to whar che project
was about, and how it would affect them; () the workforce were unclear as o what the
observers' duties would entail; (¢) the importance of che safety performance checklists was
unclear, Ocher difficulties arose from the recruirment of volunteer observers, It became
apparent at the start of the training that the observers had in fact been chosen by man-
agement and inscructed to attend a training course in safery. Mot one observer had been
given information as to what being an observer entailed. This resulred in some observers
feeling that they would be perceived as management spies by their colleagues. In the
event, some observers were accused of being paid management spies and had o perform
their task under hostle conditions. To cheir credic, the majoricy of the observers became
highly committed to cheir task, and persevered despite their peers’ hostility, Interestingly,
there was no shortage of volunteers when observers were sought for the nexe, or
subsequent  phases, sugpesting that a positive culcure change had taken place,
Indeed, a related aspect to this research has shown that the plant’s overall safery culture
improved as a result of the goal-setring and feedback intervention (Cooper & Phillips,
1904).

The introduction of this type of satery improvement scheme, parcicularly wich its
heavy emphasis on shopfloor participation, will also have an effect on the way an organ-
ization is managed. De facto, therefore, this type of intervention becomes organizational
development and change, which is likely o encouncer resistance. Resistance was encoun-
tered from both shopfloor workers and management, Managerial resistance was mostly
passive, and was most notably expressed as a lack of involvement by middle management,
For example, some observers were initially discouraged from carrying our their duties,
because their departmental line managers thought the project was a waste of rime,
Managerial resistance gradually faded, however, particularly afrer further bricfings were
held to address their problems. However, despite repeated requests thar managers should
give praise for safe performance, it was never really provided consistently, by any of the
managers, and very few self-report records were ever kept. The resistance from the work-
force was most forcibly expressed during the goal-serting meerings. It was originally
intended that the observers would conducr these meerings, wirh management in atten-
dance to provide support as well as demonstrating their commitment to the intervention,
In the event, many of the observers fele uncomforrable conducring these meetings, and
the responsibility fell back o che researchers. Resistance from the workforce ranged from
passive non-invelvement to oucright hostilicy, almost all of which was direcred ac the
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manager actending che meeting. To a large extent, because the researchers were scen as
independent ‘oursiders’, involvement in these issues could be avoided. However, a policy
of noting the issues raised, and passing these on to senior managers was adopred, parric-
ularly when the line managers stopped attending the goal-setting meetings, due ro the
hostility. Alchough some problems may be encountered, organizations may also derive
additional benefies. After a period of time, it became apparent char shopfloor workers were
more willing ro comment on both safety and non-safery issues, and that management
appeared more willing to listen and act upon these issues. For example, the near-miss
reporting system was perceived by the workforce as inadequate, in that once reported, the
originator of the report did not receive any feedback as to what actions were being taken
and by whom. This was addressed by including a ‘rear-oft” feedback slip on the near-miss
reporting form, that was completed by management and given back to che originator of
the report. The effect of this simple solution was twofold: firse, perceptions of manage-
ment receprivity ro workers' concerns about safery appeared to be considerably enhanced;
second, the issues raised by the near-miss report were dealt with more rapidly than had
previously been the case. Ir could be argued, therefore, thar after some initial reething
problems, this type of safety programme leads to improvements in communications
and induserial relations with subsequent increases in morale. It would also appear,
however, that participation in the area of safecy will inevitably raise expecrations
regarding participarion in other areas of working life, which we believe can only be
beneficial ro the funcrioning of ofganizations (Wilkinson, Marchington, Goodman &
Ackers, 1992,

Croced compimdtweent

Previous research has established a direct causal relationship between performance and
goal commitment (Locke & Lacham, 1990, in that high commirment leads ro high
petformance, and low commitment leads to low performance. However, in this study
this causal relacionship was not supported, as the relationship between the depart-
mental commitment and safety performance scores appears to be quite poor. For example,
the sheeting deparcment recorded the lowest mean levels of commitment, bur
exhibited good safery performance. Conversely, the reelwrap department recorded the
highest mean scores for commicment, but safety performance did nor really improve uneil
the fifth week of the intervention. A number of alternative possibilities may explain this
result: first, despite an internal reliability of 8 the discriminatory value of the
commitment megsure is poor; second, the response rate of 32.6 per cent was in-
sufficient to reflect the true levels of commitment within the respective departments,
although, in one sense, the low return rate of the commirment measure may be a more
valid indicator of actual commitment o the safery intervention, than the mean values
recorded; third, because commitment is thought to be continually modified as a funcrion
of information about the direction and magnirude of performance levels (Vance &
Collella, 1990}, it is possible char the discrepancies between actual performance levels and
the departmental goals resulted in che goals being rejecred. An alternative explanation
may reside in a combination of all three of the above possibilities. In any evene, further
research is needed to devise a berter psychometric measure of goal commitment in
relation to safecy.
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Sewdy fimitarions

It could be argued rhar an intervention was already in operation during the baseline
period, by virtue of the two-week practice observations prior to the baseline, and the pub-
lic posting of the departmental checklists on che health and safery notice boards. Indeed,
during the lacter half of the baseline period, global safety performance improved despate
the lack of feedback, This suggests that some of the workforce had internalized some of
the specific behaviours on the departmental checklises, and set themselves implicie goals
related to che behaviours, supporting previous evidence that specific goals direct attention
and action (Locke & Lacham, 1990). However, in statistical terms the effects on the seudy
resules are minimal, given that any baseline improvements will result in a reduction in
the magnirude of difference, beeween che baseling and incervenrion periods. This would
have che effect of reducing the probability of any statistically significant resules.

Further, it is possible that the behaviour of those being monitored during the
10-minute observation periods differed from their behaviour during non-observation
periods. To a large extent, chis possibility was controlled by the randomization of the
ohservarion p-r_'riﬂds, from da].r tor da].r. Maoreover, due to the nature of the majority of tasks,
it would have been difhcule for most operatives to mask their normal behaviour specifi-
cally for the observation periods, However, in some instances the possibilicy seill remaims.

Similarly, it could be argued chat che resules were confounded by informal competicion
berween the various deparcments. This possibilicy cannot be torally discounred , bue ic s
unlikely to have been a major factor given chat there was very litele movement of em-
ployees between departments, Thus, other departments’ safery performance levels were
not general knowledge to the majority of the workforce, with perhaps the exception of
line management, Thus the possibility of competition between deparemental managers
remains, which may have had subsequent effects on their subordinates’ safety behaviour.
Within the production deparcments, however, requeses were made by the workforce o
provide weekly feedback of each individual shife crew's safery performance levels, racher
than the global safery performance of the deparement, suggesting thar a competitive
element existed within the deparements racher than between the departments.

Accidents

Given that in realicy chere were improvements in safety performance and a significant
reduction in checklist-relared accidents, ic 15 a paradox to find a lack of suppore for an
inverse rcia[iunship herween actual xafrt].-' Fﬂ:rﬁ]rmam‘: and accident rates. Other unmea-
surcd facrors, such as heighrened satety awareness, betrer acceprance of self-responsibilicy
for safery or the noveley factor of incroducing this type of safety intervention, may account
for che actual changes. The lack of a scatistical relationship may, in part, be explained by
insufficient data points relared o the relatively shore duration of the interveneion; the use
of a proportional scale o record safery performance, as opposed to an all or nothimg mea-
sure’; that operatives' safecy behaviour was demonserably differene during the observation
periods than at other cimes during cheir shaft; or, that no direce relationship between a
measure of safety performance and accident rates acrually exises, due to the many con-
founding factors thae are likely to intervene. An example of the latter poine is provided
by the global decrease in safety performance, and increase in the total accident rate (not
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the checklist-related accident rate), during the last four weeks of the intervention period.
On the surface, there appears to be no real explanation for the decrease in global safery
performance. However, during this four-week period the majority of the company's
employees were significantly involved in the organization and preparation of the local
annual town carnival, oueside of their working hours. This suggests that fatigue may have
played a role, during working hours. Similarly, the increase in the total accident race was
o a great extent relared o an annual maintenance programme of production machinery
that also took place during this four-week period. It was observed by the researchers chat
different rrades pe[:i'.-]t' tended to get in each other’s way when wnrk;ng. Causing VAFIOUS
types of injury. This method of working was simply the result of a lack of planning the
mainenance a'l.l.'l.'ut'-:h:'lg b0 A ]'-rt'c|r'rr'rmi1|rf| schedule, Thus, boch organ izacional and soci-
etal non-safery variables are likely to impact upon an organization’s accident race, and as
such will intervene in the relationship between a measure of safecy performance and acei-
denr rates. The relarionship between sickness absenteeism and the casting department's
wer break average with accidents does, however, suggest thar (&) accemprs o validaee a
safety performance measure should focus on actual concurrent safery performance and
accidents, not previous accident rates; (#) that baseline dara do not exhibit similar levels
aof safery [x-rtimrmanu: prior to nsogating nterventions (Herson & Barlow, 1976
Komaki, 1977) due to l)]’_l.{':lr]i.:.‘..‘l.t[(”];.ll and other contexcual factors: and (0} thar the nature
of the task, sickness absenteeism and other non-safety variables may have larger impacts
upon accident rates than previously recognized (Sheehy & Chapman, 1987).

In addition to che reduction in checklise-related accidents, substancial cost savings
resulting from the study bave been estimared. In the year (April o April) prior to the
introduction of the programme there had been 22 lost-time accidents, which according
to the COMmpany s own ﬁgurr.'h, COSE O AVETage between £10-20 000 each, chus Ll:)l'.l“iﬂj;
on average berween £220-440 000. Four lost-time aceidents had occurred by the end of
the intervenrion, which 1z a h-lHI]i:FIL‘th reduction on the Previous vear, and SLZEEsLs that
if the LTT rate holds, savings from aceident costs will be in che region of £180-£360 000,
In rerms of total savings, these figures are likely to be conservative, given thar they do not
include the costs of minor injuries, which in themselves can be substancial (HSE, 1993).
It the following stages, which focus on different behaviours, are as successful in impact-
ing on the accident rate as the implementation stage, there should be significant lasting
reductions in the occurrence ol accidents, with concomitant costs, year on year,

In summary, this study has demonserated chat the application of goal-setting and feed-
back rechniques to occupational safety, utilizing a participative bottom-up approach
within manutacturing industries, has considerable merit, Positive effects upon safe
behaviour, methods of working, communications and industrial relacions, in addition to
reductions in accident occurrence and coses, were found. These findings extend previous
research of this type in the UK (Duff e 2/, 1993). Perhaps even more importancly, che
study results have demonstrated that the relationship between safety performance and
accident rares 1s mediated by organizational variables chere are not normally associated
with safety. This lacter finding provides empirical suppore to che Healch and Safery
Executive’s recent L']'Iiil‘]gl’: of t'l‘.|1|'.-hu$::-a to the :md:rinlq of systems, racher than an Inspec-
tion of sites approach (HSE, 1992). Because the impact of non-safery variables on accident
rates has been demonstrated to be of considerable importance, research needs o be rapidly
undertaken to identify the main forms of these non-safety variables, and the interaction(s)
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berween chem to identify those combinarions with che most porent impact upon accident
rates. It should be recognized, however, that this is only onc important but underre-
searched area in che field of safery thar the discipline of occupational psychology is
uniquely suited to undertake. For example, it may be the case that the long-term main-
tenance of improved safety levels might require some form of incencive, rather than rely-
ing solely upon the provision of information feedback. Within a goal-serting paradigm,
it might be useful if furure research compared the effects on safecy performance of pro-
viding incentives vs. feedback, or comparing one with combinations of both, Moreover,
the impact of introducing formal compertition needs to be assessed, as does the effeceive-
ness of goal-setting and feedback interventions when applied to other areas of organiz-
ational life, such as qualicy, productivicy, absenteeism, etc. Additional research is also
necessary to ascertain the effects of this type of safery programme in other UK manufac-
turing industries, and 'heavy' industries such as mining, energy extraction and steel,
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