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ABSTRACT 

Risk acceptance has been broadly discussed in relation to hazardous risk activities and/or 

technologies. A better understanding of risk acceptance in occupational settings is also 

important; however, studies on this topic are scarce. It seems important to understand the 

level of risk that stakeholders consider sufficiently low, how stakeholders form their 

opinion about risk, and why they adopt a certain attitude toward risk. Accordingly, the 

aim of this study is to examine risk acceptance in regard to occupational accidents in 

furniture industries. The safety climate analysis was conducted through the application of 

the Safety Climate in Wood Industries questionnaire. Judgments about risk acceptance, 

trust, risk perception, benefit perception, emotions, and moral values were measured. 

Several models were tested to explain occupational risk acceptance. The results showed 

that the level of risk acceptance decreased as the risk level increased. High-risk and death 

scenarios were assessed as unacceptable. Risk perception, emotions, and trust had an 

important influence on risk acceptance. Safety climate was correlated with risk 

acceptance and other variables that influence risk acceptance. These results are important 

for the risk assessment process in terms of defining risk acceptance criteria and strategies 

to reduce risks. 
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INTRODUCTION 

Risk acceptance is a complex matter that has been broadly discussed over the past 

decades. Several studies on the risk acceptance of an activity or technology within society 

have analyzed the concept and the factors that influence it (for a review, see Boholm 

1998; Huijts et al. 2012). Huijts NMA, Molina EJE, and Steg L. 2012. Psychological 

factors influencing sustainable energy technology acceptance: A review-based 

comprehensive framework. Renew Sust Energ Rev 16(1):525–31). These studies have 

provided insights into how people form their opinion of public risks. Furthermore, they 

have shown that a lack of public support for a technology or activity can reduce its 

viability and that risk acceptance is an important predictor of risk behaviors (Bronfman 

et al. 2012; Huijts et al. 2012). 

 

Studies have made advances concerning hazardous technologies and activities. However, 

the analysis of risk acceptance is also fundamental for occupational settings, as 

highlighted by the fact that occupational accidents lead the panorama of world accidents 

(Kjellén and Sklet 1995; Harms-Ringdahl 2001). In this context, an effective decision-



making process is of paramount importance, and all information that can increase the 

effectiveness of the process is useful, particularly judgments about the stakeholders’ risk 

acceptance. In fact, these judgments play an important role in the risk assessment process, 

particularly in what concerns the acceptance criteria definitions (ISO 31000:2009). 

Therefore, it is important to understand the level of risk that stakeholders consider to be 

sufficiently low, how stakeholders form their opinion about a given risk, and why they 

adopt a certain attitude toward risk. Furthermore, it is essential to analyze whether the 

noted factors that influence risk acceptance for hazardous technologies and activities are 

at play for occupational risks and to understand the how and the degree of the impact of 

these factors on the level of risk acceptance. 

Previous studies in other areas have identified several important factors that can influence 

risk acceptance. Risk perception, benefit perception, and trust play an important role in 

risk acceptance (Siegrist 1999, 2000; Siegrist et al. 2000, 2005; Bronfman et al. 2008, 

2009, 2012; Huang et al. 2010, 2013; Ji et al. 2011). However, other factors, such as 

emotions, can influence risk acceptance via risk perception (Roeser 2006; Young et al. 

2015). Furthermore, several studies have indicated that risk acceptance and perceptions 

vary by social group (Boholm 1998; Kouabenan 2009; Tingley et al. 2010; Remoundou 

et al. 2014) because of cultural and contextual differences. Therefore, and using the same 

logic, risk acceptance may also vary by organization because of differences in safety 

culture or safety climate. 

In view of the above, knowledge about how people think about and respond to risk in 

occupational settings can be useful for managers and decision-makers. Such information 

may (i) provide relevant insights to help organizations define acceptance criteria to be 

included in risk assessment methodologies, (ii) aid in anticipating and understanding 

responses to hazards, such as safety behaviors, (iii) improve the design of strategies to 

reduce risks, and (iv) provide information about risk (Slovic 1987; Huijts et al. 2012; 

Remoundou et al. 2014). 

 

In this context, the present study examined risk acceptance in regards to occupational 

risks in the furniture sector. The study analyzed the level of risk acceptance and some of 

the key factors that, directly and indirectly, play an important role in occupational 

accident risk acceptance. The following factors were considered: risk and benefit 

perceptions, trust, emotions, and companies’ safety climate. Some moral values that are 

important to consider in the risk acceptance criteria formulation were also analyzed. 
 

METHODOLOGY 

Samples 

The results of the study were based on data that were collected from 14 Portuguese furniture 

companies. The analyzed companies varied in size from micro- (fewer than 10 employees) to 

small- (from 10 to 50 employees) to medium- (from 50 to 250 employees) sized companies. 

The companies comprised a total of 517 workers who performed manual labor, of which 403 

participated in the study. Most of the participants were males (86.6%), and their mean age was 

39.5 years old (SD = 10.1; interval range 18–63 years old). Workers had been employed by their 

companies for an average of 10.5 years (SD = 7.3; interval range 0–37 years) and had been 

engaged in manual labor for an average of 17.5 years (SD = 12.1; interval range 1–50 years). 

Shown in Table 1 are detailed data concerning the sample for each of the studied companies.  



 

 

 

The study also involved 14 employers (one for each company) and nine supervisors. The average 

age was 43.9 years old (SD = 13.9; interval range 22–86 years). In general, they had worked with 

their companies for an average of 17.6 years (SD = 9.2; interval range 1–35 years) and had 

engaged in such activity for an average of 25.3 years (SD = 17.4; interval range 1–75 years). 

Instruments 

Safety climate analysis 

Safety climate was used in this study as an indicator of safety culture, as indicated by several 

authors (Flin et al. 2000; Tharaldsen et al. 2008; Høivik et al. 2009, to analyze its influence on 

risk acceptance. 

A multilevel analysis of safety climate was performed using the Safety Climate in Wood 

Industries (SCWI) questionnaire. The SCWI was developed to measure the safety climate in the 

furniture industries, reflecting the level of safety conditions, by using a multilevel structure 

(Rodrigues et al., in press). This instrument includes a total of 34 items that are distributed into 

three levels of analysis (i.e., organizational, group, and individual levels). The items were based 

on the works of Zohar and Luria (2005) and Tharaldsen et al. (2008). Specific items related with 

the sector were also considered in SCWI. The questionnaire development process, testing, and 

validation are described in more detail elsewhere (Rodrigues et al. 2013, in press). The process 

of validation was performed through a multilevel exploratory factor analysis using the procedure 



presented in van de Vijver and Poortinga (2002) and Reise et al. (2005), which was derived from 

the steps proposed by Muthén (1994), as described by the authors in Rodrigues et al. (in press). 

Organizational level was measured with 13 items concerning management investment in safety 

issues, continuous improvement of safety systems, and safety communication. Since the 

validation of the scales is described in Rodrigues et al. (in press); the present study reports only 

the Cronbach's alpha values of this scale, which was 0.9 and can be regarded as acceptable 

(>0.7). Group level was measured with 12 items. At this level, workers were asked about 

supervisor concerns regarding workers’ safety practices, involvement in safety issues and effort 

in regards to rules compliance and safety protection use. This scale had an Cronbach's alpha of 

0.8. Finally, at the individual level, 9 items measured workers’ commitment to safety. The 

Cronbach's alpha of this scale was 0.7. The level of agreement with each item was assessed using 

a 5-point Likert scale that ranged from “1 = Strongly disagree” to “5 = Strongly agree.” 

Analysis of risk acceptance 

Judgments about risk acceptance were measured through a questionnaire that includes five 

other variables, namely: trust, risk perception, benefit perception, emotions, and values. Three 

versions of the questionnaire were constructed, one for each of the following groups in the 

analysis: workers, employers, and supervisors. 

Two different parts comprised the questionnaire. The first one was related with the 

respondents’ characterization. The following respondent characteristics were measured: age, 

gender, department/sector, professional activity, number of years working at the company, 

number of years at the mentioned professional activity, and previous involvement in work 

accidents. For employers, only questions related to age, gender, and any contact with an 

occupational accident were measured. Then, in the second part, the analysis variables were 

measured (on 5-point Likert scales) based on previous research studies in various areas (Siegrist 

2000; Tharaldsen et al. 2008; Bronfman et al. 2012). The scales that were utilized are presented 

in Table 2.  

 

 

The questions about risk acceptance, risk perceptions, and emotions were based on scenarios 

(for short item descriptions, SA1-SA6, SB1-SB5, and SC; Table 3). These scenarios were 

constructed based on accident frequencies, days lost for each accident type (accident statistics 

for the year 2008 for the wood and mattresses manufacturing) and the companies’ safety 

conditions analyses. The accident data were collected by the Portuguese Office of Strategy and 

Planning (GEP) and supplied for the current study. These statistics were grouped according to 

Eurostat (2012) classification.  



 

 

The “Contact with sharp, pointed, rough, coarse material agent” and “Physical or mental stress” 

were the two most frequent modes of injury in this sector. For each of these modes of injury, 

several scenarios were created with consideration of the following criteria:  

  the most frequent and the worst situations; 

  a mid risk situation; 

  scenarios with the same risk level. 



To facilitate the respondents’ judgment, the scenario for each mode of injury was based on the 

most frequent risk identified in the analyzed companies (i.e., cut with a saw and a 

musculoskeletal disorder [MSDs]). A scenario that corresponded to a death by year was also 

created (SC). According to GEP data, no death accidents occurred in this sub-sector in 2008; 

however, one fatal accident occurred in both 2006 and 2007. 

To analyze benefits perceptions, two groups of questions (each with three items) were included. 

The first group referred to benefits for the employer (BE) (e.g., higher production), and the 

second group evaluated benefits for the worker (BW) (e.g., ease in performing tasks and higher 

salary). The included items were related to exposure to the hazards associated with the most 

frequent risks in the sector, as follows: “Operate with saws without protection” (BE1 and BW1), 

“Perform repetitive tasks for long periods” (BE2 and BW2), and “Perform tasks of manual 

material handling” (BE3 and BW3). An example of the corresponding benefits was included in 

the questions. 

Trust was measured at various levels, that is, management decisions on risk control, the 

actuation of Occupational, Safety and Health (OSH) practitioners on risk control and supervisor 

actuation to enforce the rules and safety procedures. This group of questions differs across the 

questionnaire versions. Supervisors and employers do not respond to the question that refers 

to them. 

Respondents also reported important values in risk acceptance. Three moral values were 

measured, as follows: equity, equality, and justice. Equity was analyzed according to concerns 

related to the need for a limit above which no individual should be exposed. Equality was related 

to the need for the same upper risk threshold to be applied to all enterprises of the sector. 

Finally, justice considered the unfairness of exposing a worker to very high risk, regardless of the 

associated benefits. 

The validity and reliability of the instrument is described in more detail elsewhere (Rodrigues 

et al. 2014). Exploratory factor analysis was performed and to test the internal consistency of 

the identified factors Cronbach's alpha were calculated. Since the validation of the scales is 

described in Rodrigues et al. (2014), the present study reports only the in Cronbach's alpha 

values of this scale, which ranged from 0.8 to 0.9 and can be regarded as acceptable (>0.7). The 

item related to the worst scenario for MSDs risk acceptance was eliminated in the validation 

process, because it was not related to any of the considered factors. Consequently, the 

corresponding scenarios included in risk perception and emotions were also excluded. 

Procedures 

The instruments were applied to all workers, employers, and supervisors of the 14 furniture 

companies. The questionnaires were personally delivered by researchers and then completed 

during working hours or at the end of the work shift (at the company or at home). Participants 

were notified that their participation was voluntary and confidential. They were also informed 

that if they experienced any difficulty in answering any question, they could request assistance 

from the researchers or company managers. 

Data analysis 

The score of the total safety climate and of each safety climate scale was determined by adding 

the level of respondents’ agreement with each item included in the scale. Bivariate correlation 



analysis was performed using the statistical software package IBM SPSS Statistics version 20 to 

analyze the correlation between safety climate and the other variables in analysis. 

The Risk Level (RL) represents the risk of one worker suffer an accident with a specific severity 

in 1 year. It was estimated for each acceptance scenario (Table 3), taking into account the 

accident frequency and its severity (number of lost work days) as follows:  

 

where F corresponds to the accident frequency and DL corresponds to the number of days 

lost. The accident frequency was standardized for 1 year. 

To test which model better explains risk acceptance in occupational settings, a path 

analysis was performed using IBM SPSS Amos version 19. The goodness of fit of the 

models was evaluated. In accordance with Kline (2010), the Chi-squared test (χ2), 

Comparative Fit Index (CFI), Root Mean Square Error of Approximation (RMSEA), and 

Standardized Root Mean Square Residual (SRMR) were analyzed. 
 

RESULTS AND DISCUSSION 

Analysis of the Risk Acceptance Level 

Presented in Figure 1 is the analysis of workers’ risk acceptance level for each of the 

scenarios, considering the risk level computed. An “A” was introduced before each 

scenario for risk acceptance in order to differentiate them from those related with 

emotions and risk perception. The risk level was computed while accounting for the 

frequency of the accident occurrence and the number of days lost, as presented in Table 3. 

In accordance with Miguel (2012), for the scenario of one fatality was considered a loss 

of 7500 workdays. This number of lost workdays is also used by the Portuguese 

authorities to account for one death in statistical terms. 

 



 
 

In general, the results show that the level of risk acceptance decreased as the risk level of 

the scenario increased. Accordingly, workers evaluated higher risk situations as 

unacceptable and lower risk situations as more acceptable. However, some exceptions 

were observed. One of these exceptions, perhaps the most obvious, refers to the death 

scenario. Although it is not the worst-case scenario that was mathematically created (RL 

= 0.20), the death scenario obtained the highest level of unacceptability, possibly due to 

feelings of distrust, fear, and vulnerability associated with a fatality (Cameron and Raman 

2005). 

Another interesting result regards four scenarios with the same risk level (i.e., RL = 0.60). 

These scenarios differ in severity and frequency for both modes of injury (ASA3 and 

ASB2 have higher severity). According to the results, when the severity was higher, the 

level of acceptance tended to be lower (ASA3-ASA4 t(396) = 8.45, p <.001; ASB2-ASB3 

t(396) = 2.30, p <.05). These findings were expected since previous works observed that 

risk perception tends to increase as the severity of the scenario increase (Young et al. 

2015). Furthermore, the specific scenarios created may also had an influence on the 

obtained results (Wogalter et al. 1999; Rundmo et al. 2011). According to Rundmo et al. 

(2011), severity of the consequences has influence on the level of risk acceptance; 

however, in areas where the severity of the consequences is moderated or small, the 

importance of the consequences is lower. The current study showed that in fact severity 

is an important factor for risk acceptance level, but its effect was also high for moderated 

risks and not only for high risks as previously observed for the death scenario where the 

risk acceptance level was low. 

The results obtained for the lower risk scenarios were also interesting. In the first 

scenarios, where RL = 0.02 (ASB5) and RL = 0.03 (ASA6), the level of risk acceptance 

was lower than that in the scenarios ASA1, ASA2, and ASB1, which had higher risk 

levels. These scenarios were referring to accidents that lead to one lost workday (small 



severity), but where the frequency of the event is very high. For these scenarios, accident 

frequency appears to have higher influence on risk acceptance level than severity, because 

in another way the level of risk acceptance would have been higher, as this is the scenario 

with lower severity. This, in accordance with Rundmo et al. (2011), can be due to the low 

effect of severity when severity of the consequences is small. In view of this, the results 

suggest that the influence of accident frequency is observed in scenarios with small 

severity of consequences. Workers are less likely to accept scenarios that they see as being 

highly likely to occur. However, when severity is high the influence of frequency appears 

to disappear and the judgments about risk acceptance are dependent on accident severity, 

perhaps because of the feeling of fear and/or vulnerability (Cameron and Raman 2005). 

The differences between both cut (ASA3 and ASA4) and MSDs (ASB2 and ASB3) 

scenarios were also analyzed. When the severity was higher, the differences between the 

two modes of injury were significant, with a lower risk acceptance level for the cut 

scenarios (ASA3 and ASB2 t(396) = 4.38, p <.001). However, for scenarios with lower 

severity, there were no significant differences between the judgments for the two 

scenarios when the risk level was the same (ASA4 and SB3 t(396) = 0.27, p >.05). These 

results suggest that workers had a similar level of risk acceptance for lower risk levels. 

However, for high risks, they tended to have different judgments for each mode of injury. 

This result may be related to the differences in the physical damage (Huang et al. 2010), 

where cuts are seen to be more negative, being in the furniture companies frequently 

related with permanent injuries (amputations). 

Presented in Table 4 is the summary of workers’, employers’, and supervisors’ risk 

acceptance levels. In general, supervisors evaluated the scenarios as more unacceptable. 

For both cut and death scenarios, employers evaluated risk as more acceptable. For 

example, for the scenario ASA1, on average, the supervisors’ risk acceptance was lower 

(2.6) than that of employers (3.4) and workers (3.3). For the death scenario (ASC), the 

differences between the three groups became more obvious. Specifically, supervisors 

evaluated risk as unacceptable (1.3), whereas employers evaluated risk as indifferent 

(2.5). Supervisors’ lower levels of risk acceptance could be due to their responsibility in 

interpreting and implementing company procedures because their practice is a powerful 

or proximal antecedent of workers’ behavior and in compliance with safety rules (Zohar 

and Luria 2005). Therefore, supervisors work to avoid accidents. Further, they may be 

more intolerant of accident occurrence. However, the employers’ perspectives may be 

more related to costs of accident prevention; thus, they may be more tolerant of risks. 

 



 
 

Influence of Risk and Benefit Perception, Trust, and Emotions on Risk 

Acceptance 

Shown in Table S1 (see the online supplementary information [SI]) are the correlations 

among each acceptance (A) scenario with risk perception (RP), benefit perception (BP), 

emotions (E), and trust (T). The results showed that risk perception, emotions, and trust 

in management decisions on risk control (T1) were all significantly correlated with risk 

acceptance (p <.001, except p <.05 for the scenario ASC). Trust in actuation of OSH 

practitioners on risk control (T2) and trust in supervisor actuation to enforce the rules and 

safety procedure (T3) were correlated with all scenarios of risk acceptance (p <.001), 

except the scenario ASC (i.e., the death scenario). Positive correlations were found for 

trust, and negative correlations were found for risk perception and emotions. 

The results presented in Table S1 also show that only some acceptance scenarios were 

correlated with benefits, considering both benefits for workers (BW1, BW2, and BW3) 

and benefits for employers (BE1, BE2, and BE3) (Table 4). This may be related to the 

type of benefits considered and the scenarios in the analysis. In occupational 

environments, the benefits can be viewed from the perspective of workers (a better salary) 

and the perspective of employers (an increased production rate). The results showed that 

benefits were significantly correlated with risk acceptance only for the employers. Of 

note, in most of the situations, the correlation was positive. However, in some cases, 

negative correlations were identified. These results may be due to the severity of the 

damage related to the scenario, that is, difficulties in identifying benefits for scenarios 

with high severity (e.g., ASB1, for which severity is 6 months). However, for scenarios 

with low severity, the risk acceptance was higher when the employers’ benefit perception 

was higher (positive correlation). 

To better understand these results and to analyze the influence of the variables on risk 

acceptance, several models for each of the scenarios were confirmed through a path 

analysis. Presented in Figure 2 is the model with the best fit indices for most of the 

scenarios analyzed (Table S2, SI). None of the death scenario models demonstrated good 

fit indices.  

 



 
 
Several studies have found that risk perception influences risk acceptance, with an inverse 

relation (Ji et al. 2011; Bronfman et al. 2012; Huang et al. 2013). Also in the present study, a 

direct and negative influence of risk perception on risk acceptance was found (according to the 

results of Table S1 and Figure 2). These results were expected, as in occupational settings risk 

perception refers to a subjective assessment of the likelihood of experiencing an injury caused 

by the exposure to a risk factor (Rundmo 2000). Therefore, risks that are perceived as high are 

more likely to be unacceptable than risks that are perceived as low. 

With respect to emotions, there seems to be general agreement that they are an important 

component that influences risk judgments (Rundmo 2000; Finucane et al. 2000; Quartz 2009; 

Mankad 2012), particularly due to their influence on risk perception, that is, judgments related 

to risk perception are guided and linked by emotions (affect) (Slovic 1987; Finucane et al. 2000; 

Slovic and Weber 2002; Dohle et al. 2010; Hu et al. 2013). The current study found both a direct 

and negative influence of emotions, specifically fear, on risk acceptance (according the results 

of Table S1 and Figure 2) and an indirect influence via risk perception (Figure 2). Therefore, the 

higher the fear related with a risk scenario, the lower the level of risk acceptance. That influence 

is higher than previously reported due also to the existence of a direct influence on risk 

acceptance observed in this study. 

Trust in those who manage risk has also been associated, directly or indirectly, to risk acceptance 

(Siegrist 1999, 2000; Siegrist et al. 2000, 2005; Bronfman et al. 2008, 2009, 2012; Huang 2010; 

Huang et al. 2013). In the present work, despite the direct correlation identified among trust in 

managers, OSH practitioners and supervisors with risk acceptance (Table S1), the influence of 

each one differed. Trust in OSH practitioners did not contribute to the model; however, trust in 

managers presented a direct effect on the levels of risk acceptance, and trust in supervisors had 

an indirect effect via emotions (p <.001). In fact, managers and supervisors are important people 

to the companies’ safety. Managers establish policies and procedures to facilitate policy 

implementation, which in turn are executed by supervisors in each work group (Reese 2012). As 

workers’ trust is based on interpretations of policies and procedures that exist within the 

organization and on the interactions among colleagues and leaders (Burke et al. 2007), if they 

do not trust in the managers and supervisors, they will be more likely to not follow it and to 

accept the risk. Furthermore, the influence of managers and supervisors is different, most likely 

because supervisors are close to workers and able to influence their levels of fear in relation to 

dangerous situations. For scenario SA1, the model with the best fit indices also presented an 
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effect of trust in managers on emotions. For SA3, beyond the relations verified in the SA1 model, 

a significant effect of trust in managers on risk perception was identified (p <.001). Furthermore, 

trust in supervisors was related to trust in managers (p <.001). This may be related to their 

functions. Moreover, in some cases, the manager and the supervisor was the same person. 

Previous studies on hazardous technologies and activities have found a strong relation between 

risk acceptance and benefit perception (Bronfman et al. 2009; Wallquist et al. 2012; Huang et al. 

2013). In the current study, benefits influenced risk acceptance levels for only three scenarios. 

The scenarios SB3 and SB5 presented an effect of the BPE3 on risk acceptance and emotions. 

For SB4, beyond the effect of BPE3, BPE2 influenced risk perception and was related to BPE3. 

These results suggest that the effect of benefit perception is dependent on the mode of injury 

in the analysis and the scenario created. The effect of benefits was identified only for MSDs 

scenarios with low severity. When the severity was considered to be high, benefits did not 

influence risk acceptance. Furthermore, only benefits for employers were identified as having 

influence. Therefore, such results showed that for occupational accidents benefits do not play 

so important role in the risk acceptance level as in major hazards. 

Influence of the Safety Climate on Risk Acceptance 

Several authors have posited that culture influences risk judgments (Kouabenan 1998; 

Bickerstaff 2004; Tingley et al. 2010; Remoundou et al. 2014). In this context, cultural beliefs 

that are rooted in the group can define the level of risk that is considered acceptable and 

tolerable for that social group (Kouabenan 2009). However, the implications of culture and 

context on risk acceptance level for occupational settings are not well described or explored. 

Thus, an analysis of the influence of safety climate on risk acceptance, as an indicator of safety 

culture (as indicated by Flin et al. 2000; Tharaldsen et al. 2008; Høivik et al. 2009), was performed 

in this study. The correlations among the risk acceptance scenarios and the safety climate as 

well as the scales used to measure safety climate at the different levels are presented in Table 

S3 (SI). 

For the total safety climate, only six scenarios (ASA2-ASA4, ASB4, and ASC) presented negative 

and significant correlations with risk acceptance. However, the influence of safety climate on 

risk acceptance was expected to be stronger. Therefore, considering that the differences in the 

three scales used to measure safety climate (organizational, group, and individual) may have a 

different relation to the risk acceptance evaluation, an analysis for each hierarchical level was 

performed. 

The individual safety climate level was most related to risk acceptance. It was only not correlated 

with scenarios ASB2, ASB3, and ASB4 (all MSDs scenarios). These results can be due to the items 

included in the scale, which were related with workers’ commitment to safety, including items 

about workers’ attitudes/behaviors and to safety prioritization. In fact, it is expected that when 

an individual works within a group that presents high levels of safety climate, he/she can be 

more able to comply with company policies and procedures and also be more sensitive to safety 

issues. In those cases it is expected higher safe behaviors/attitudes due to a low risk acceptance 

level. This relationship, between safety climate and workers’ safety behaviors, was already 

identified in previous studies (Rundmo 2000; Johnson 2007; Lu and Yang 2011; Fugas et al. 2012; 

Tholén et al. 2013). Furthemore, safety climate can also have influence on workers’ 

risk perception levels, as previously observed (Rundmo, 2000; Huang et al., 2007; Tharandsen 

et al., 2008). This correlation was observed in this study, where risk perception was found to be 

correlated with individual level of safety climate (r <.318, except ASB3-ASB5 and ASC). In view 
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of this, in groups with high levels of safety climate, low risk acceptance levels, better workers’ 

safety commitment and high levels of risk perception are expected. However, it is important to 

note that the relation between safety climate and risk acceptance was not so strong for 

organizational and group levels. At these levels considerations to managers and supervisors 

were analyzed; nevertheless, these scales were not found to directly influence workers’ risk 

acceptance levels. Group features, particularly co-workers’ norms can explain these results, as 

it has been related with safety climate differences among workgroups (Glendon et al. 2006; 

Brondino et al. 2012; Fugas et al. 2012). In fact, co-workers provide information to other workers 

and can influence safety behavior (Brondino et al. 2012), which may have greater importance 

than supervisor and manager in the risk acceptance level in this study. 

The results previously presented do not indicate that the other levels in the analysis 

(organizational and group levels) do not explain variations in the level of risk acceptance. They 

can have an indirectly influence on risk acceptance. Shown in Table S4 (see the SI) are the 

correlations between trust and safety climate. Specifically, organizational and group levels were 

correlated with trust, which consequently influenced risk acceptance indirectly. These results 

emphasize the importance of trust on risk management as suggested by Luria (2010) and by 

Jeffcott et al. (2006). Trust on managers and supervisors can enable and enhance cooperation 

and communication, having a positive impact on safety climate (and safety culture) (Jeffcott 

et al. 2006). In fact, when supervisors and managers create a relationship of trust with workers, 

conditions to a safe working environment are improved, because workers believe in the 

information and procedures given to them, giving more importance to safety, and consequently, 

leading to a high safety climate levels (Luria 2010). For the individual scale no relationship with 

trust was found. These results indicate that the features of group, as co-workers norms, are able 

to have a direct influence on risk acceptance and managers and supervisors have an indirect 

influence, particularly influencing trust. In this context, these results show that culture creates 

(measured by safety climate) the context for risk acceptance, as previously determined by 

Kouabenan (2009). 

Values to Consider in Risk Acceptance Criteria 

In the current work, three important values for risk acceptance were analyzed (Roeser 2006; 

Huijts et al. 2012), as follows: equity, equality, and justice. Previous studies have related these 

values with risk perception (Slovic 1987; Slovic and Weber 2002), which influences risk 

acceptance. However, the current study intended not to analyze this relationship but to 

understand the most important values to consider for formulation of risk acceptance criteria. 

The results showed that workers (M = 4.4, SD = 1.0), employers (M = 4.5, SD = 1.2), and 

supervisors (M = 4.7, SD = 1.0) reported the need for a limit above which no individual should 

be exposed. When questioned about whether the need of the same upper risk threshold should 

be applied to all enterprises of the sector, the responses differed across the groups. Supervisors 

clearly agreed with the sentence (M = 5.0, SD = 0.0), workers were slightly concordant (M = 3.7, 

SD = 1.4), and employers were more indifferent (M = 2.9, SD = 1.1). Finally, all reported that it is 

not fair to expose a worker to a very high risk, regardless of the benefits (Workers: M = 4.3, SD 

= 1.2; Employers: M = 4.8, SD = 0.6; Supervisors M = 4.8, SD = 0.7). These results show that when 

the acceptance criteria are being defined, it is important to consider that no one should be 

exposed to very high risks, as previously argued by Aven (2007). However, in relation to 

determining whether the same criteria must be applied to all companies, the current results did 

not present a definite conclusion. Thus, and in accordance with the other results of the present 
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study, risk acceptance criteria may be changed in accordance with companies’ safety climate, 

which varies across companies or even workgroups (Clarke 2006; Brondino et al. 2013). 

 
CONCLUSIONS 

The current study analyzed the problem of risk acceptance in occupational settings. It 

allowed the characterization of the level of risk considered to be acceptable by workers 

in the furniture industries by analyzing not only the level of risk acceptance but also the 

variables that may influence it. 

In general, higher risk levels were assessed as unacceptable. Furthermore, risk acceptance 

was influenced by the severity in high- and moderate-risk scenarios and by the accident 

frequency in low-risk scenarios. Thus, it was not surprising that the fatality scenario was 

considered to be unacceptable. Therefore, scenarios with low severity but high frequency 

were considered as unacceptable and when severity of consequences increases the 

influence of frequency appears to disappear and judgments about risk acceptance are 

dependent of severity level. In addition, differences across mode of injuries were 

identified when severity was high, where body cuts were seen as more negative than 

MSDs. When severity was lower, workers tended to share similar judgments about risk 

acceptance. 

The general model obtained presents some differences from previous studies in other 

areas. It showed that people's responses to moderate and lower risks differed from those 

to major risks. The study also verified that emotions influence risk perception and directly 

affect risk acceptance. The influence of trust also differed. The present study verified a 

direct effect of trust in managers on risk acceptance level and an indirect influence, via 

emotions, of trust in supervisors. The influence of trust in managers on risk perception 

was verified for only a few scenarios. In relation to benefits, the study showed a little 

effect of this factor on the level of risk acceptance. Only employer benefits influenced 

risk acceptance for a few scenarios, particularly MSDs scenarios with low severity. On 

the other hand, the direct effect of risk perception on risk acceptance was predictable. 

Considering the results obtained in the current study, it is important to note that results 

may differ due to the scenarios utilized, particularly in a model that explains risk 

acceptance. 

Another important finding of the present study is the significant correlation between 

safety climate and risk acceptance, risk perception, and trust. This result shows that risk 

acceptance may differ across different work contexts. 

Finally, some important moral values should be considered in risk acceptance criteria 

formulation. Such formulation should consider equity because the respondents identified 

the need for a limit above which no individual should be exposed and justice because it 

was considered unfair for a worker to be exposed to a very high risk, regardless of the 

benefits. 

These results provide insights for risk managers, mainly in terms of the risk assessment 

process. The findings may aid in defining the risk acceptance criteria to include in risk 

assessment methodologies and defining some strategies to reduce risks, particularly to 

change unsafe behavior. 
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