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Promote Safety Culture and Enhance Safety Performance
through Safety Behaviour
Lebbaeus Asamani

Abstract — Protection of workers against harm and
sicknesses is a fundamental human right, irrespective of where
the individual works. Most workplace safety and health
research concentrate on the industrial and formal or corporate
work settings, with very little attention given to the informal
sector, especially informal agriculture. The present paper
investigated safety behaviour as a mediating variable in the
relationship between safety culture and safety performance of
rice farm worker. The study was a cross-sectional survey,
involving 469 respondents (347 males and 122 females), with an
average age of 45.96 years and 13.65 years of rice farming
experience. The data was analysed with the Partial Least
Square Structural Equation Modelling. The paper found safety
culture to be a strong predictor of safety behaviour, and a
moderate predictor of safety performance. Also, safety
behaviour had a competitive partial mediating effect on the
relationship between safety culture and safety performance.
Contrary to expectation, safety behaviour had a positive
relationship with safety performance, and safety culture was a
better predictor of safety performance than safety behaviour.
The results were discussed in light of the socio-cultural subsystem model and recommendation for research, practice and
policy proffered.
Index Terms — Safety culture of farm workers, safety
performance in agriculture, promotion of safety behaviour,
safety compliance, safety participation.

I. INTRODUCTION
The health and wellbeing of workers is of crucial
importance to the individual as well as the organization. It is
therefore imperative that organizational and individual
factors that have implication for the health of employees are
rigorously investigated and brought to the fore. No matter
the sector of work or the work settings, there are general and
peculiar health and safety concerns that must be addressed
to ensure the work experiences of the workers are optimized.
Reference [19] indicated that workplace safety had been
neglected in favour of enhanced productivity for years, until
more recent years that concerns for safety practices and
wellbeing of workers have become one of the priority areas
of organizations. This redirection of attention by
organizations, researchers and safety practitioners were as a
result of the occurrence of a number of devastating
industrial accidents that led catastrophes damages and
deaths [19], [67]. The present study investigated how
occupational safety culture relates to safety performance of
rice farm workers through their safety behaviour.
The International Labour Organisation (ILO), the World
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Health Organisation (WHO), the 1992 Constitution of
Ghana, as well as the Labour Act (Act 651, 2003) of Ghana,
all underscore the fact that protection of workers against
harm and sicknesses is a fundamental human right,
irrespective of where the individual works. For instance, the
International Labour Organisation (ILO) constitution
indicates in the preamble that: “The protection of the worker
against sickness, diseases and injury arising out of
employment is fundamental element of social justice.” This
is supported by the World Health Organisation which
indicated that: “Occupational safety and health is human
right and decent work eventually is safe work (WHO, 2010:
p. 1). The UN also emphasized this point when the former
Secretary General stated that “Safety and health at work is
not only a sound economic policy – it is a basic human
right” (Kofi Annan); and the Labour Act of Ghana, (Act
651, 2003, Article 118:1) also stipulates that it is obligatory
for the employer to “ensure that every worker employed in
Ghana works under satisfactory, safe and healthy
conditions” at their workplace, whether in the farm, office or
in the factory or shop. The Labour Act of Ghana (Act 651,
2003) defines a workplace as “any place where a worker
needs to be or to go by reason of his or her work which is
under the direct or indirect control of the worker” (p. 52).
Ensuring that the work environment and conditions are
safe and conducive for the worker is critical for the
promotion of healthy workforce and progressive society.
Reference [53] argued that the work environment and the
nature of work itself have enormous implications for the
physical and psychological health of workers. Occupational
accidents present psychological and physical health
challenges to the victims as well as others who witnessed
the incident. The ripple effects of workplace health and
safety incidents on employees are costly to the individual
employees, their families, employers and the nation as a
whole. Safety science researchers, management practitioners
and workers therefore need to take investigations into
factors that can facilitate health and safety at all workplace
seriously, not only corporate institution, but the informal
sectors as well. The aim of this paper was to investigate the
intervening role of safety behaviour in the relationship
between workplace safety culture and safety performance of
rice farm workers in Southern Ghana.
A. Statement of the Problem
Review of the safety science literature suggests that most
workplace safety and health research concentrate on the
industrial and formal or corporate work settings, and areas
such as construction, mining, oil and gas. The informal
sector, especially, production agriculture has seen very little
safety science research in Ghana. Limited research in the
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informal sector sighted were in areas such as wood industry
[49], [24], [58], female work-related ill-health [5], [42],
vehicle repair artisans [60], market and street traders [2],
household survey of occupational injuries [59], crop
production [56].
As observed in [11] and [62] in studies involving cocoa
farmers in Ghana, farming is among the most hazardous
occupations. Estimates [41] indicate that out of a total of
335,000 fatal workplace accidents worldwide, there are
about 170,000 deaths among agriculture workers. Statistics
from [85] also indicate that agriculture ranks among the
most hazardous industries and farmers are at very high risk
for fatal and nonfatal injuries. Indeed, the 1992 constitution
of Ghana states that “every person has the right to work
under safe and healthy conditions” (section 24: 1).The
informal sector is estimated to have provided employment to
91.3% of the total workforce worldwide [37]. The Ghanaian
informal sector constitutes about 86.1% [29]. Furthermore,
specific to the agriculture sector, 53.9% of the world’s
workforce is engaged in the informal sector [37], [44] and
60% of this number is in the developing countries, like
Ghana.
Furthermore, there has been no study cited in the
literature in relation to health and safety of rice farm
workers in Ghana. Even though safety behaviour and safety
culture studies abound in the formal sector, there is paucity
in the informal sector and particularly, production
agriculture. Safety culture has been cited as a major
contributory factor of accidents by many industrial accident
investigations, and generally organisations with a strong
positive safety culture are more effective at ensuring safety
and having better safety performance [68], [81]. Meanwhile,
there has not been any study cited in the literature that
investigated the safety culture of rice farmers in Ghana. The
present paper therefore contributed to the literature and
investigated the intervening mechanism of safety behaviour
in the way safety culture relates to safety performance with a
sample of rice farm workers drawn from major irrigation
schemes in Southern Ghana.
B. Theoretical Framework
Socio-cultural subsystem model
The socio-cultural subsystem model provided theoretical
basis and context that guided this paper. This model stems
from the social system theory [52], takes into account the
nature of relationship existing between an organization’s
culture and the culture of the society the organizations
operates in and workers come from. As [70] aptly observed,
contemporary societies and organizations exist as complex
differentiated
sub-systems,
linked
together
with
communications systems. This paper argues that modern
organizations and workplaces are miniature social system,
and the cultural norms and values of the society within
which the organization operates have influence for the
behaviour of the workers, including their safety behaviour.
This paper examined the safety culture that existed in the
rice irrigation schemes, and how the safety culture related to
the safety behaviour of the workers. Organizational safety
culture is a sub of the overall organizational culture [84].
According to [3], culture explains the bases for an
individual’s behaviour and attitude at work. Given that
DOI: http://dx.doi.org/10.24018/ejbmr.2020.5.4.405

numerous subgroup differences in risk perceptions exist
within the same culture, work setting and occupation, it is
safe to argue that social construction of risk beliefs are
context bound [13] and influenced by cultural systems.
C. Safety Behaviour and Safety Performance
There seems to be a conceptual ambiguity and
inconsistency regarding the use of the concepts, safety
behaviour and safety performance in the literature. While
some researchers used safety related behaviour sample as a
measure safety performance, others used safety outcome
measures (such as number of accidents, injuries, nearmisses, etc). Notwithstanding this, the rate of accident tends
to be the most commonly used independent measures of
safety performance in literature. Safety related behaviour
sample is referred to as safety behaviour in many studies
and considered to be the immediate antecedent of safety
performance. This paper clearly distinguished between the
two concepts, denoting safety related behaviours as safety
behaviour, while quantitative safety outcomes are referred to
as safety performance here. Safety behaviour is conceptually
a leading indicator while, safety performance is a lagging
indicator of safety. The distinction is necessary because
results of investigations involving relationships between
safety related behaviour or safety culture and safety
performance (as used here) may show variability depending
on how the antecedents were measured, the specific safety
performance measures used, and whether antecedents were
compared to concurrent or future safety performance.
Reference [30] differentiated two types of safety
behaviour based on distinction between task and contextual
performance. The two-component safety behaviour, which
was used in this study, consists of safety compliance and
safety participation. Consistent with the conceptualisation
employed in this study [46] separated safety behaviour and
safety performance and examined safety climate as an
antecedent of safety behaviour (safety compliance and
safety participation), as well as safety performance (injuries
and near misses). The results indicated that there is a
positive relationship between safety climate and safety
behaviour. It was also found that both safety compliance and
participation were positively related to safety performance.
For instance, [61] did not find significant relationship
between safety culture and safety performance when
performance was measured using industrial safety accident
rate. However, the relationships between safety culture and
safety performance were more consistent and stronger when
safety performance was measured at the same time than
when it was measured one year after the measurement of
safety culture. [74], [75] asserts that organizations with poor
safety culture encourage non-compliance to safe work
procedures and practices which results in safety violations
because the unspoken attitudes and beliefs mean that
production and commercial goals are perceived to have
priority over safety.
Accident investigation reports revealed that 95% of
workplace accidents were caused by unsafe employee acts
[28]. Safety behaviour is influenced by organizational safety
climate and safety culture [15], [65], organizational safety
commitment [90], and personality factors [41]. Indeed, [54]
emphasized the importance of organizational influence on
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individual behaviour in high-risk industries because humanrelated accidents take place in an organizational context.
The rice farm workers in this study all belonged to
cooperatives and public irrigation schemes and work as
individuals as well as cooperative. For that matter, the safety
cultures that prevail at the various irrigation schemes have
implications regarding their safety behaviour and safety
performance.
In high risk industries, safety compliance is a high
priority [67]. This represents or requires that workers follow
laid down rules and regulations, wear protective clothing
and equipment, avoid risky acts, etc. A number of studies in
safety science research observed that safety compliance is
generally higher among workers than safety participation
[65], [67], [88]. Safety compliance requires that workers
adhere to safety rules, while safety participation is more of
discretionary acts by employees regarding safety. Safety
participation has the propensity to boost the safety
consciousness of the workforce. Reference [15] argued that
the two dimensions of safety behaviour are important for
good safety performance, and this has been demonstrated in
the literature.
A number of studies explored the role of organizational
factors on safety behaviour in various settings and
concluded that organizational factors have great influence
on workplace safety behaviour. Safety-related behaviour has
been found to be a key element in accident prevention
because it has direct relationship with safety performance
and so deserves close attention [22]. Accident is nearly
always associated with disturbance or a breakdown in
existing cultural convictions and norms related to risk [71].
This suggests that the nature of safety related values, norms
and attitudes would have implications for safety behaviour
on the job, which in turn would affect safety outcomes. The
present study therefore hypothesized that safety behaviour
as a composite would relate negatively with safety
performance. Also, the farm workers were expected to
exhibit higher safety compliance than safety participation,
with safety compliance relating stronger to safety
performance than safety participation.

achieved and maintained.
In a cross-sectional survey, [17] found a positive safety
climate has a positive effect on both components of safety
behaviour of employee (safety compliance and
participation). Thus, consistently, safety culture or climate
has been found to be very important in the safety behaviour
of workers. The nature of safety climate determines what
employees do regarding health and safety. In support of the
positive effect of safety culture on safety behaviour [21]
indicated that team safety climate influenced proactive
behaviours by increasing proactive orientation but
influenced prosocial behaviours by increasing affective
commitment. In a cross-sectional survey among
multinational gold mining companies in Ghana investigating
the influence of safety climate on safety performance, [45]
found that safety climate had a positive relationship with
safety performance. Meanwhile, the work of [45] actually
measured safety performance with the two component safety
behaviour of safety compliance and safety participation (i.e.
safety behaviour in this paper).
Perceived safety climate was found to be an antecedent to
have a significant and positive influence on organizational
safety performance [87]. Again, [66] found safety culture to
have positively influenced safety behaviour of workers
because safety culture acts as a frame of reference that
provides clues about the ultimate importance of safety at
their workplace. In a study of railway workers in the US,
[50] also had a result supporting that safety culture is
positively and significantly related to safety performance,
such that with a matured safety culture, safety performance
was improved. Further, [89] agreed with this assertion, and
added that it is within the frame of reference that employees
receive, interpret and make sense of signals from a complex
net of different sources (e.g. colleagues, policies, rules,
practices) about expected behaviours that are supported and
rewarded.
In summary, the literature indicated that safety culture has
both direct and indirect link with safety performance, and a
positive safety culture has been found to have promoted
safety performance in all forms of organizations.

D. Safety Culture, Safety Behaviour and Safety Performance

E. Safety behaviour as a mediator of the relationship
between safety culture and safety performance

Conclusions from the Chernobyl accident investigation
and subsequent research findings brought to the fore that the
quality of safety culture at a work place has a causal
relationship with the safety-related behaviour of employees
[57], [89]. Literature indicates that there is a link between
safety culture and safety behaviour, and safety performance
[30], [31], [64], [79]. The safety culture of an organization
shapes the beliefs, values, and behaviours of the workforce
regarding safety because “it creates advantages or
disadvantages based on the message it gives to group
members” [38], p. 27. Safety culture, as a sub-facet of
organizational culture, is said to have influence on the
attitudes and behaviours of workers in organization in
relation to their health and safety behaviour or safety
performance. The prevailing health and safety culture within
an organization has great effect on the health and safety
related behaviour of the workforce [35]. He noted further
that the development of a positive safety culture is very
important if high standards of health and safety are to be
DOI: http://dx.doi.org/10.24018/ejbmr.2020.5.4.405

Safety culture has been found to be a predictor of
accidents in several studies as indicated above e.g. [90].
However, [66] postulates that the relationship between
safety culture and safety performance (e.g. accidents) is
mediated by safety behaviour. Thus, safety culture directly
determines how people behave regarding safety, and those
behaviours have consequences on safety performance. Neal
and Griffin argued that if both safety culture and safety
behaviour are in the model the effect of safety behaviour
should be expected to be stronger than the effects of safety
culture on safety performance. In their 2006 study that spans
over a five-year period, focusing on the causal chain linking
safety climate to safety performance, through safety
behaviour, Neal and Griffin found both safety culture and
safety behaviours to be significant predictors of safety
performance in one year, but safety climate did not predict
accident rates in the following year. They explained that this
is due to the fact that safety climate is a distal predictor of
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safety performance, whereas safety behaviour is a more
proximal predictor. Thus, safety culture has a stronger link
with safety behaviour than with safety performance, and
safety behaviour tends to be the immediate determinant of
safety performance. In this study, safety behaviour has
accordingly been postulated to mediate the relationship
between safety culture and safety performance.
F. Hypotheses
1. Safety culture will predict (a) safety behaviour and
(b) safety performance of rice farm workers.
2. Safety behaviour will predict safety performance of
rice farm workers
3. Safety participation of rice farmers will predict their
safety performance more than their safety compliance.
4. Safety behaviour will mediate the effect of safety
culture on safety performance.

II. METHODS
A. Research Design
The design for the study was the cross-sectional survey,
using structured questionnaires to collect the data.
According to [78] the term survey mostly represents a
process of collecting information from a section of
individuals. The basic idea of a survey is to measure
variables by asking questions and examining the
relationships among the measures [80]. They observed that
the most commonly used survey design is the crosssectional design. A cross-sectional survey involves data
collection at a particular point in time from a sample drawn
from a specific population [80]. A cross-sectional survey is
a snapshots of the populations about which data is collected
to make inferences about the population of interest at one
point in time [33]. It examines the relationship between
variables of interest as they exist in a defined population at a
single point in time or over a short period of time.
This study employed the cross-sectional survey because
questionnaire was used to elicit responses from a cross
section of rice farmers of diverse demographic background,
drawn from three different rice irrigation schemes. The
study obtained data from a large representative sample of
rice farm workers at one point in time to obtain a snapshot
of the health and safety situation of rice farm workers in
southern Ghana.
B. Study Setting and Population
The study was conducted in Southern Ghana with major
rice Irrigation Schemes. The irrigation schemes had
structured systems of operation, headed by Scheme
Managers. The scheme managers are assisted by extension
officers and help in the supervision of the operations of the
farmers. The farmers also organized themselves into Cooperatives, with executives that manage the affairs of the
Co-operatives. The scheme managers, with their supporting
staff, together with the leaders of the Co-operatives provide
support to the farmers in various ways. Thus, the schemes
have a semblance of structures in corporate organizations.
The accessible or study population consisted of rice farm
workers and scheme managers of three major rice irrigation
schemes the Greater Accra and Central Regions of Ghana.
DOI: http://dx.doi.org/10.24018/ejbmr.2020.5.4.405

The number of workers as obtained from the scheme
managers formed the basis for the sampling. The total
workforce for the three schemes was 2938, made up of 1973
females and 965 females.
C. Sample and Sampling Procedure
The sampling procedures adopted were simple random
and consecutive sampling. The power estimate of a-priori
sample size determination procedure was used to establish
the adequacy of the sample used. Given the number of
observed and latent variables in the model, the anticipated
effect size, and the desired probability and statistical power
level, the appropriate sample size was determined. The
recommended sample size for this paper that used the Partial
Least Square structural equation model (PLS-SEM), was
137 [82]. A total of 537 respondents were however sampled
from the three irrigation schemes, but the final sample used
for the analysis, as a result of a few non-response,
incomplete questionnaires and bad data was 469.
Responses from a total of 469 rice farmers (347 males
and 122 females) sampled from the three irrigation schemes
meet the quality criteria for the study. Males dominated the
sample because of the nature of rice farming. The ages of
the rice farmers ranged from 23 years to 80 years, with mean
age of 45.96 years. Years of rice farming experience also
ranged between 1 year and 45 years, with average of 13.65
years.
TABLE I: EDUCATIONAL LEVEL DISTRIBUTIONS OF RESPONDENTS
Educational Levels

Freq

Percent

No formal education

113

24.1

Basic (Primary/ JSS/ Middle) School

242

51.6

Secondary (SSSCE/ WASSE)

88

18.8

Tertiary (HND/First Degree equivalent)

26

5.5

Total

469

100.0

Most of the farmers attained basic level of education, with
only 55% having attained tertiary level of education. Thus,
about 75.9% of the rice farmers obtained at least basic level
of education.
D. Research Instrument
Structured questionnaires were the main instrument for
the quantitative study. Given that some of the rice farmers
could not read or understand the English Language, two
versions of the set of questionnaires were used: English
version and a translated Twi version. The Questionnaire was
translated from English to Twi by the Department of
Linguistics and Ghanaian Languages at the University of
Cape Coast. Though a few of the non-educated respondents
were of different ethnic background, everyone could
understand and speak the Twi, which is a common
Language in Ghana. As suggested by [8], semantic
equivalence was achieved through the use of two
independent forward translators who were professional
translators of English to Twi documents at the Department
of Ghanaian Languages at the University of Cape Coast.
Given that all the respondents were Ghanaians working in
the same rice irrigation schemes, the issues of normative and
conceptual equivalence were not challenges. In addition to
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semantic, normative and conceptual equivalence, the
measurement invariance of composite model (MICOM)
procedure [39] proposed was used to assess the
compositional equivalence and equality of mean composite
score and variances of the measures between the two
language respondents. The results showed that there was full
measurement invariance between the Twi and the English
language respondents. Consequently, the two were put
together for all subsequent analyses.
During the evaluation of the measurement model, a few
of the items in some of the scales did not load adequately
and were eliminated from the analyses to improve the
structural model and the prediction.
1. Safety behaviour measures
Safety behaviour of the rice farmers was measured with a
12-item Likert type of scale by [77]. There are six items
each for the two components of safety behaviour: safety
participation and safety compliance. The instrument was
adapted to suit the rice farms conditions and pilot-tested
before use. It is scored on a five point agree (5) – disagree
(1) scale. This means that the score range for each
subcomponent is from 6 to 30, and the overall composite
score for safety behaviour ranges from 12 to 60. Higher
score indicates better safety behaviour.
For the current study, five of the items did not load
adequately and were omitted from the analysis. This
improved the reliability and the AVE of the scale, and
ultimately the structural model. The reliability coefficients
obtained for the present study were 0.897 and 0.919 for
Cronbach’s alpha and composite reliability respective, with
an AVE of .842 (see Table II). Reported reliabilities range
from 0.76 and above and from the pilot testing reliability
coefficients of 0.87,0 .74 and 0.80 for the composite, safety
participation and safety compliance respectively were
obtained.
2. Safety performance measure
Safety performance was measured with adapted form of
the incident reporting rate questionnaire [6] which consists
of three components, namely, physical symptoms,
psychological symptoms and accident rates of respondents.
The original scale is made up of 27 incidents, but the
adapted version for this study has 39 incidents and
respondents are asked: “In the last month, how frequently
did you experience these on the job?” The scale is scored on
a 5-point Likert scale from 1 (never) to 5 (more than 5
times).
This questionnaire has been used widely and has reported
high internal reliability alpha ranging from 0.70 to 0.80, and
also found to have good validity [63], [47]. In the pilot test,
the internal reliability coefficients for the questionnaire and
its components (physical symptoms, psychological
symptoms and accident) were respectively calculated .64,
0.76 and 0.60, with the overall scale alpha coefficient of
0.83. This suggests that the safety performance scale and its
subscales have acceptable internal consistency. The
psychometric properties for the current paper are present in
Table II.
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TABLE II: EVALUATION OF THE LOADINGS OF SUB-SCALES ON THEIR
LATENT CONSTRUCTS
Paths
Safety Culture
SCTR->GRPN

Original

Mean

Sd

t-stats

pvalue

CA=0.952 CR=0.956 AVE=0.676
0.832

0.832

0.019

43.788

0.000

0.823

0.823

0.015

55.405

0.000

SCTR->MGTPR

0.770

0.768

0.023

33.396

0.000

SCTR->SFTCOM

0.862

0.862

0.012

72.716

0.000

SCTR->SFTPT

0.810

0.811

0.017

48.149

0.000

SCTR->SFTRPT

0.865

0.866

0.012

73.527

0.000

SCTR->SFTTRN

0.813

0.815

0.021

39.242

0.000

SCT->MGTC

Safety Behaviour CA=0.897 CR=0.919 AVE=0.842
SBVR -> SCB
0.938
0.938
0.007
125.595
SBVR -> SPB
0.922
0.922
0.009
105.810
Safety PerformanceCA=0.907 CR=0.917 AVE=0.708

0.000
0.000

SPF -> ACC

0.883

0.886

0.012

74.938

0.000

SPF->PHY

0.933

0.937

0.008

115.626

0.000

SPF->PSYC

0.756
0.759
0.019
39.773
0.000
CA=Cronbach’s alpha; CR=Composite reliability; AVE=Average variance
extracted.

3. Safety culture measure
The safety culture scale used by [43] was adapted. This
scale was based on [23] and [34] psychosocial safety culture
scale. The original scale is made up of five dimensions with
three items for each: Management priority for physical
health and safety, management commitment to physical
health and safety, group norms and behaviour related to
physical health and safety, safety Communication, and
participation and involvement. Two other components
considered to be very relevant for this study and found to be
common dimensions used in literature, safety training and
safety reporting systems were added because of their
relevance to the current study. The two components consist
of 9 items. The total items for the safety culture scales used
for this study therefore were 24. The items were scored on a
five-point likert scale, ranging from never (1), rarely (2),
sometimes (3), mostly (4), and always (5). Scores were
added across items to obtain scale and subscale measures of
safety culture. The overall safety culture score ranges from
24 to 120, with higher scores representing better safety
culture.
The scale has good reported psychometric properties. For
instance, [12] reported Cronbach's alphas for the five factors
in their study as: 0.87 (top management priority), 0.89
(direct management commitment), 0.90 (group norms and
behaviour), 0.91 (safety communication), and 0.86
(involvement and participation). The alpha coefficient
obtained in the pilot testing are 0.78, 0.65, 0.77, 0.82, 0.71,
0.64 and 0.74 for the combined scale, top management
priority, direct management commitment, group norms and
behaviour, involvement and participation, safety training,
and safety reporting respectively. The coefficient for safety
communication however, was not good enough, but the
scale was included in the study. Table presents the
Cronbach’s alpha, composite reliability, and average
variance extracted for the scales, together with the loadings
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of the subscales obtained in the main study. All the scales
demonstrated good reliability and validity for the Ghanaian
rice farm workers.
E. Evaluation of the Structural Model Procedure
The structural model tests the causal relationships
between the exogenous latent variables and the endogenous
latent variables [26]. The significance of the path
coefficients is determined through the PLS bootstrapping
approach. The goodness of fit of the structural model was
established by the coefficient of determination (R2) which
explains the variance in the endogenous variable that is
explained by the endogenous variable [26]. This represents
the overall fit of the structural model [36], [40]. The
predictive relevance (Q2) and the effect size (f2) are also
used to establish the fitness of the analytical model.
Predictive relevance is established by the value of StoneGeisser Q2. Stone-Geisser Q2 greater zero (0) is indicative
of predictive relevance of the model. According to [18], a
Q2 of 0.02 is considered to be a small effect size, 0.15,
medium and 0.35 considered high effect size.
F. Mediation Analysis Procedure
The bootstrapping approach by [73] and [72] was used to
test the significance of the mediation effects in this study.
This approach is a non-parametric inferential technique that
randomly draws several samples with replacement from the
original data set. This approach does not require
assumptions about the shape of the variable distribution and
is considered the best approach to test mediation effect since
the distribution of the indirect effect has been found to be
asymmetrical [69]. Bootstrapping helps to determine the
significance of the mediation effect [32]. Mediation effect

always exists when the indirect effect is significant, and
there is no mediation if the indirect effect is not significant
[26], [36].
To evaluate the strength, one approach is to partition the
total, direct and indirect effects and to calculate the VAF
which involves the estimation of the indirect-to-direct effect
ratio. This ratio explains the extent to which the mediation
process explains the variance in the endogenous variable.
Thus, the indirect effect of the exogenous variable on the
endogenous variable must be tested and the strength of the
indirect effect would determine the size of the mediation.
The bootstrapping was again used to determine the
significance of the indirect effect before the VAF ratio is
computed. The VAF is computed with the simple formula:
VAF =

𝐼𝑛𝑑𝑖𝑟𝑒𝑐𝑡 𝑒𝑓𝑓𝑒𝑐𝑡
𝑇𝑜𝑡𝑎𝑙 𝑒𝑓𝑓𝑒𝑐𝑡

As a rule of thumb, if the VAF is less than .20, there is
nearly zero mediation, VAF between .20 and .80 indicates a
typical partial mediation (Hair et. al., 2016), and VAF
greater than .80 indicates full mediation.

III. RESULTS
A. Descriptive Statistics
The mean scores, the number of items on each scale, the
scoring, as well as the minimum and maximum possible
scores on the scales are presented in Table III.

TABLE III: DESCRIPTIVE STATISTICS OF SUBSCALES AND COMPOSITE SCORES OF LATENT VARIABLES
(COMPOSITE SCORES OF SUB-SCALES ARE IN BOLD PRINT*)
Variables

Mean No of Items Rating

Min

Max

Stdv.

Skewness

SE

Kurtosis

SE

Safety participation

13.99

4

5-Point

4

20

3.88

-0.659

0.113

0.064

0.225

Safety compliance

11.49

3

5-Point

3

15

2.49

-0.250

0.113

-0.715

0.225

Safety behaviour*

25.48

7

5-Point

7

35

5.82

-0.582

0.113

-0.029

0.225

Mgt safety priority

10.63

3

5-Point

3

15

2.98

-0.591

0.113

-0.619

0.225

Mgt commit to safety

10.11

3

5-Point

3

15

2.87

-0.191

0.113

-0.581

0.225

Group safety norms

10.08

3

5-Point

3

15

3.29

-0.641

0.113

-0.072

0.225

Safety communication

9.94

3

5-Point

3

15

2.51

-0.706

0.113

0.362

0.225

Safety participation

10.03

3

5-Point

3

15

2.75

-0.686

0.113

0.222

0.225

Safety reporting

10.00

3

5-Point

3

15

2.97

-.295

0.113

-0.586

0.225

Safety training

15.88

5

5-Point

5

25

5.83

-.288

0.113

-0.867

0.225

Safety culture*

76.68

23

5-Point

23

115

19.19

-.456

0.113

-0.509

0.225

Physical symptoms

40.76

20

5-Point

20

100

9.89

.599

0.113

0.234

0.225

Psych symptoms

10.19

5

5-Point

5

25

4.58

1.214

0.113

1.475

0.225

Accidents

14.76

9

5-Point

9

45

4.60

1.327

0.113

2.660

0.225

Safety performance* 65.70

34

5-Point

34

170

16.34

0.582

0.113

0.148

0.225

*Represents composite (overall) scores.

The results indicated that the overall safety behaviour of
the rice farmers was quite good, which reflected in the
subscales as well. Thus, generally, the safety behaviour of
the rice farmers seems to be quite good, but there is more
room for improvement. The overall safety culture score of
DOI: http://dx.doi.org/10.24018/ejbmr.2020.5.4.405

the rice farmers was also quite satisfactory, and this
reflected in all the dimensions as well. Finally, safety
performance scores were also quite high indicating poor
safety performance. Higher scores represent more health and
safety incidents and low score means low levels of health
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and safety incidents and issues. The overall safety
performance score quite high, considering the health and
safety of workers must not be compromised at any point.
Considering the normality of the distribution of the
scores, the skewness and kurtosis statistics indicate that the
distributions of all composite latent variables were largely
normal. Skewness and kurtosis values between -2 to +2 [83]
are considered acceptable. The normality or otherwise of the
data was not a challenge because PLS-SEM is a nonparametric analytical approach which does not have strong
requirements regarding normality of the data.
The resulted indicated that the model was significant and
safety culture and safety behaviour together accounted for
43.8% of the variance in safety performance with predictive
relevance (Q2) of 0.084.

The first hypothesis postulated that: Safety culture of will
predict the (a) safety behaviour and (b) safety performance
of rice farmers. The result (Table IV) showed that the
effects of safety culture (SCTR) on both safety behaviour
(β=0.487, p<0.001) and safety performance (β=0-.466,
p<0.001) were both significant. The effect size (f2) for the
effect of safety culture on safety behaviour (f2=0.362) was
large, and that of safety culture and safety performance
(f2=0.248) was moderated, per Cohen’s criteria. This means
that hypotheses 1(a) and 1(b) were both supported. The
results show that positive safety culture could improve the
safety behaviour of the rice farmers and reduce their health
and safety concerns.

TABLE IV: RESULTS OF STRUCTURAL MODEL
VAF

Standardized coefficients (β)
Paths
Direct
SBVR -> SPF

0.161**

SCTR -> SBVR ->SPF

-0.466****

SCTR -> SBVR

0.487****

Indirect

0.078**

Effect Size

Quality Criteria

Total

2

f

R2

Q2

0.161**

0.029

0.438****

0.084

-0.388****

-0.201

0.248****
0.362****

0.487****

*p<0.05; **p <0.01; ***p <0.005; ****p <0.001
SBVR = Safety behaviour; SCTR = Safety culture; SPF = Safety performance

Hypothesis 2 also postulated the effect of safety
behaviour on safety performance of rice farm workers. The
result showed a significant positive effect of safety
behaviour on safety performance (β=0.161, p<0.01), with a
small effect size (f2=0.029). This implies farm workers who
reported higher safety behaviour and reported more health
and safety challenges. Even though the relationship was
significant, it was not in the expected relationship. Further
analysis had to done by partitioning safety behaviour into its
components of safety compliance and safety participation.
B. Safety Behaviour dimensions and safety performance
Hypothesis 3 postulated safety participation would be a
stronger predictor of the rice farmers’ safety performance
than their safety compliance. The results, as presented in
Table V indicated that safety compliance had negative
associations with all the dimensions of safety performance.
Safety participation however, had positive relationship with

all the dimensions of safety performance. Meanwhile, not all
the relationships were significant. Safety compliance had
significant negative relationship with only with
psychological symptoms dimension of safety performance
(β=-0.311, p<0.001), with a small effect size. Safety
participation on the other hand had a significant positive
effect on physical symptoms dimension of safety
performance (β=0.479, p<0.001), with moderate effect size.
Thus, the two dimensions of safety behaviour had
different effects on safety performance, and their cumulative
effect resulted in the positive relationship mentioned above
in hypothesis 2. The positive effect of safety participation
was stronger than the negative effect of safety compliance.
Hypothesis 3 was therefore supported by the results, yet
negative effects were expected from both dimensions of
safety behaviour.

TABLE V: PATH COEFFICIENTS OF SAFETY BEHAVIOUR DIMENSIONS ON SAFETY PERFORMANCE
Model

(O)

(M)

STD

T Stats

P Values

f-Sq

SCB -> ACC

-0.228

-0.231

0.144

1.587

0.056

0.026

SPB -> ACC

0.293

0.261

0.217

1.349

0.089

0.042

SCB -> PHY

-0.168

-0.144

0.185

0.911

0.181

0.016

SPB -> PHY

0.479

****

0.469

0.118

4.069

0.000

0.126

SCB -> PSYC

-0.311****

-0.314

0.067

4.617

0.000

0.049

SPB -> PSYC

0.061

0.059

0.078

0.780

0.218

0.002

R2

Q2

0.041

0.009

0.141

0.013

0.073

0.038

*p< .05; **p < .01; ***p < .005; ****p < .001.
SCB = Safety compliance behaviour; SPB = Safety participation behaviour, ACC = Accidents; PSYC = Psychological symptoms; PHY = Physical
symptoms.

C. Mediation effects of safety behaviour
Hypothesis 4 proposed mediation effect of safety
behaviour on the effects of safety culture on safety
performance. The results (Table IV) indicated that the
DOI: http://dx.doi.org/10.24018/ejbmr.2020.5.4.405

indirect effect of safety culture on safety performance
(β=0.078, p<0.01) was significant, with a moderate variance
accounted for (VAF=-0.403). This is a competitive partial
mediating effect of safety behaviour on the relationship
between safety culture and safety performance. The results
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suggest that compliance to laid down safety rules and
procedures of work helps to reduce psychological health and
safety challenges, but not significant in predicting physical
and accidents of the rice farmers. This is a contrary to
expectation and requires further exploration.

IV. DISCUSSION OF FINDINGS
A. Effects of Safety Behaviour on Safety Performance
The paper expected safety behaviour to have a negative
relationship with safety performance of the rice farm
workers. Thus, higher score on safety behaviour was
expected to be related with lower report of health and safety
challenges and accidents. The results however show that
safety behaviour rather had a positive relationship with
safety performance. This result contradicts expectation and
most of the empirical data, suggesting that positive safety
behaviour was related to increased health and safety
challenges (poor safety performance), such as accidents,
physical health and psychological health symptoms.
A number of studies reported that safety behaviour is an
immediate or most proximal antecedent of safety
performance [20], [66], and has a negative relationship with
safety performance. Researchers such as [25], [50], [61],
[86], all reported negative relationships between safety
behaviour and safety performance. Safety behaviour was
expected to have a negative relationship with safety
performance (health and safety challenges), but that was not
the case in this study. Unsafe acts or behaviours logically
and empirically ought to be of concern regarding causal
factor in workplace accident/injures [27].
A number of studies [17], [16] indicate that the two
components of safety behaviour are associated with workrelated accidents and injuries (safety performance). The
current finding in this paper that safety compliance had
negative associations with all the dimensions of safety
performance
(accidents,
physical
symptoms
and
psychological symptoms), whereas safety participation had
positive association with all the dimensions of safety
performance confirms the proposition of differential
association. The positive effects of safety participation were
stronger than the negative effects of safety compliance and
this led to the overall weak positive relationship of safety
behaviour and safety performance.
It is important to note that, mere compliance with safety
procedures is not sufficient, but safety participation is
important in reducing overall safety incidents [67] and [50].
When workers do not participate in activities that enhance
safety at the workplace, negligent behaviours of some
workers may create conditions that could harm other on the
job [65]. In the current study, it seems that the farmers who
engage in safety participation behaviour had to go the extra
mile to put things right. This might have accounted for their
increased physical health symptoms.
The conclusion from the findings of the present study is
that safety compliance is essential in the management of
safety among the rice farmers. However, the findings
regarding safety participation behaviour require further
investigation. Further studies might be needed in this area to
find out why safety participation related positively with
DOI: http://dx.doi.org/10.24018/ejbmr.2020.5.4.405

safety performance of the farm workers.
B. Safety culture, safety behaviour and safety performance
Occupational culture of safety is very essential for the
wellbeing and productivity of any organization, irrespective
of the sector of the economy that it operates. Prioritizing the
beliefs, assumptions, values and actions that ensure safe and
healthy work make an organization have a culture of safety
which has enormous implications for safety behaviour and
outcomes.
The present study found safety culture to be a significant
direct positive predictor of safety behaviour, and significant
direct negative predictor of safety performance. This means
that having a positive safety culture at the workplace would
make employees engage in behaviours that would enhance
safety at the workplace. This result is in line with findings in
the industrial settings which have established that safety
culture and safety behaviour are strongly related [30], [31],
[64] and [79]. The reason for this positive relationship is that
safety behaviour serves as a frame of reference that guides
employees regarding acceptable behaviours at the workplace
in various contexts [89].
Extant literature of meta-analytic studies e.g. [9], [14],
[15] should that the effect of safety culture on safety
performance is negative and mostly ranges between -0.22 to
-0.39, while that of safety culture on safety behaviours is
positive and ranges from 0.43 to 0.61. The findings in the
present study in consistent with these reports in the
literature.
The prevailing safety culture of an organization provides
contextual cues that the employee uses to decide whether to
behave in a safe or unsafe manner at work. Thus, the
positive relationship between safety culture and safety
behaviour among the rice farmers was in consonance with
the literature in the industrial setting. Positive safety climate
enhances safety behaviour among employees, consequently
improving safety performance [91] because the prevailing
culture primes employees concerning what they should do
when faced with safety challenges. Research in safety
culture is of great importance to contemporary researchers
because organisational accidents occur within a cultural and
social context [76]. When workers continuously discharge
their duties without following safety regulations and
procedures it results in the creation of a negative safety
culture [1], [4].
C. Mediating Effect of Safety Behaviour on the Effect of
Safety Culture on Safety Performance
In the present study, safety behaviour had a competitive
partial mediation effect on the relationship between safety
culture and safety performance. Complementary mediation
effect was expected rather than the competitive effect
obtained in the current study. The relationship between
safety culture and occupational accidents is mediated by
safety behaviour [67]. Given that safety culture has been
found consistently to relate positively with safety behaviour
and positive safety behaviour in turn reduces health and
safety incidents, a mediation relationship between safety
culture and safety performance was postulated and tested in
this study. Thus, safety culture directly determines how
people behave regarding safety, and those behaviours have
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consequences on safety performance. Neal and Griffin
stressed their argument further by suggesting that if both
safety culture and safety behaviour are in the model, the
effect of safety behaviour would be expected to be stronger
than the effects of safety culture on safety performance. The
results of this present study did not support Neal and
Griffin’s stance. The direct effect of safety culture in this
study was stronger than that of safety behaviour. In addition,
the effect of safety behaviour was positive, contrary to
expectation. This means the situation in the formal and
industrial sector may be different from that of the informal
agricultural sector. Further studies may be required to fully
explore this.
V. CONCLUSIONS, IMPLICATIONS AND RECOMMENDATIONS
We conclude from the findings in the present study that
occupational safety plays a crucial role in enhancing the
safety behaviour as well as safety performance at the
workplace. Similar to what pertains in the formal and
industrial settings, the findings here indicate that safety
culture has similar implication in the promotion of health
and safety in the informal agricultural sector. However, the
role of safety behaviour seems to be different in the informal
sector. We recommend further studies in the informal
agricultural sector to have a better understanding of the role
of safety behaviour safety promotion. It could also be
concluded that one of the important mechanism through
which safety culture influences safety performance is safety
behaviour.
The findings in the present study imply that researchers,
practitioners and workers alike have to ensure that
integrative and pragmatic measures are put in place to
promote safety culture and safety behaviour, as these have
enormous implication for health, safety and wellbeing at
work in all sectors. As the socio-cultural sub-systems theory
espouses, the sub-cultures and working systems at any
workplace need to harness resources and efforts to promote
positive safety culture at work. Whichever culture is
reinforced, directly or indirectly, has implications for the
health and well-being of the workforce.
There is also the need for further rigorous research to
explore the critical antecedents of safety performance.
Factors such as risk perception, hazards assessment,
personal safety values, motivation, beliefs, etc could be
explored to have a comprehensive appreciation of workplace
safety and health.
A critical component of safety culture is management
commitment to the promotion of safety. We recommend that
management should prioritize safety and wellbeing of their
workers. Necessary policies, training, personal protective
equipment must be provided to all workers. Also,
enforcement of safety regulations and policies must not be
compromised and relegated at the expense of productivity,
for health and safety of workers and all is fundamental
human right. Also, safe work is ultimately decent work.

Anonymity and confidentiality of respondents and
information obtained from there were ensured. Information
obtained were reported in aggregate without individual
identification. Respondents were free to withdraw from the
study at any point, or refrain from answer a particular
question or group of questions without any cost to them. The
study protocol was approved by the Ethics Committee for
Humanities (ECH 072/15-16) of the University of Ghana,
Legon.

VII. LIMITATIONS OF THE STUDY
The data for the present paper was collected from rice
farm worker in major rice irrigation schemes in southern
Ghana. For this reason, the findings of this study must be to
the formal and other informal sectors with caution, as safety
in rice farm may differ from other sectors.
This notwithstanding, the present paper contributed to the
literature by applying safety culture investigation in
informal agriculture. The paper has broadened the scope of
safety science research in the informal sector, and to a
population that has been neglected in safety culture and
safety performance research.
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