
Multi-organisational approach to safety training: the case of 

a Finnish Safety Training Park 

Studies across trades suggest that occupational accident and injury rates and costs 

are higher than average in the construction industry. There is, a need for 

innovative and cost-effective occupational safety approaches. The Finnish 

construction industry and its key stakeholders have introduced a new safety 

training concept, called the Safety Training Park (STP). The STP consists of full-

scale training points that use new training methods to stimulate individual safe 

behaviour and safety climate changes within work groups and companies. The 

Safety Training Park in Northern Finland (STPNF) was designed, constructed, 

and financed through a collaborative process that included over 80 organizations. 

A realistic evaluation approach was applied to document the effectiveness of 

STPNF training from individual and organizational perspectives. Results indicate 

that the dialogical STP approach with several information sharing channels fits 

the target groups. Evidence regarding effectiveness at the organizational level is 

also discussed. Cost-benefit calculations show that the multi-organizational 

coalition model enables efficient occupational safety and health training with 

reasonable costs. 
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Introduction 

The construction industry is an important global contributor to both employment and 

the economy (Lehtola et al. 2008). The industry typically accounts for 7–12% of a 

country’s employment and Gross Domestic Product but also accounts for 20–30% of 

serious work-related injuries. Additionally, it has at least an equivalent share of 

occupational illnesses and musculoskeletal disorders (Ringen et al. 2010). In general, 

analyses from different countries show a downward trend in occupational accidents and 

injuries, but no significant changes are seen within the construction industry (Lander et 

al. 2016). Besides human suffering, occupational accidents and injuries cause financial 



losses to the employee, the employer, and society. Costs are diverse, including direct 

cost elements like sickness payments, increased insurance premiums, administrative and 

legal fees, damaged equipment, environmental hazards, production losses and indirect 

costs like disturbances, decreased human productivity and a lowered company 

reputation (Rikhardsson 2004, Manuele 2011). 

Construction sites differ from normal work environments, as they evolve 

continuously (Andersen et al. 2018). In addition, construction sites are multi-

organizational workplaces where various employers and their employees act 

simultaneously (Swuste et al. 2012, Andersen et al. 2018). The complex nature of 

construction sites induces specific challenges to occupational safety and health (OSH) 

practices and processes. It is obvious that new approaches are needed to reduce the 

number of accidents and injuries in the construction sector.  

Different kinds of training are often used in developing individuals’ OSH skills 

and knowledge (Burke et al. 2006, Robson et al. 2012). The Finnish construction 

industry and its key stakeholders have developed a novel concept: the Safety Training 

Park (STP). The Rudus construction company created the first STP in southern Finland 

in 2009. Another STP was built in northern Finland (STPNF) in 2014 (Reiman et al. 

2019a). Both of these STPs demonstrate real work environments (i.e., training points 

with safety dilemmas) and use innovative OSH training methods to stimulate changes in 

individual’s safety behaviour and to improve the safety climate at work group, work site 

and company levels. Safety climate is a complex concept that can be discussed at work 

group, construction site and company levels. It is based on the shared conceptions of the 

relative prioritizing of safety compared to other competing priorities (Zohar 2010). 

Thus, the safety climate relates to the procedures, practices, and types of behaviours that 

are rewarded and supported concerning a specific strategic focus (e.g., Zohar 2010). It 



has been documented that safety climate is a robust indicator or predictor of OSH 

outcomes across industries and countries, including the construction sector (Kines et al. 

2010, Zohar 2010).  

To respond to the recent academic debate about the opportunities and challenges 

to develop the safety climate in construction (Andersen 2018) and to identify efficient 

OSH training approaches (Ricci et al. 2016, Hofmann et al. 2017), scientific studies 

should thoroughly examine the effectiveness of training at different levels and from 

different perspectives. This study aims to contribute to these discussions. This study 

uses a realistic evaluation model to evaluate the effectiveness of the STPNF training 

from trainee and company perspectives, respectively. The analysis is structured around 

two research questions: 

(1) How do participants of different ages, genders, and occupational groups 

experience the STPNF training? 

(2) Are there any signs of company-level effectiveness based on accident statistics? 

Review of OSH Training 

As construction sites are often multi-organizational environments, the safety climate 

may evolve not only from the companies’ own practices and processes but also work 

group and site-specifically (Andersen et al. 2018). Additionally, employees play a 

major role in determining their own safety through their implementation and 

interpretation of safety practices and processes (Sacks et al. 2013). Thus, a key 

objective of OSH training is to affect personal behaviour by improving awareness of 

OSH hazards, expanding knowledge of the causes of illness, injuries and accidents, and 

promoting the implementation of effective preventive measures (e.g., Komaki et al. 

1980, Arnold et al. 2005, Burke et al. 2006). In this context, relevant characteristics of 



trainees in the construction sector should be acknowledged. Employees tend to be less-

educated (Wilkins 2011), male (Zou and Sunindijo 2015), and risk takers (Phua 2017). 

Construction sites are often multinational, and language barriers for employees from 

different countries and cultures might exist (Loosemore and Lee 2002, Demirkesen and 

Arditi 2015). 

The range of OSH training methods varies from passive information-based 

techniques, such as lectures and courses, videos, cartoons, and written materials to 

learner-centred and performance-based techniques (Burke et al. 2006, Ulubeyli et al. 

2015). Learner-centred active techniques in the construction sector include traditional 

hands-on practices and modern approaches, such as virtual reality simulation, computer-

assisted learning, e-learning, remote learning, and online learning (Ho and Dzeng 2010, 

Sacks et al. 2013, Demirkesen and Arditi 2015, Zhao and Lucas 2015).  

In general, researchers are in favour of techniques that stimulate trainee 

participation being more effective than passive techniques (Burke et al. 2006). 

Furthermore, methods that are tailored to trainee demographics and provide 

opportunities for dialogue and feedback seem to be the most efficient in the OSH 

training context (Komaki et al. 1980, Dong et al. 2004, Burke et al. 2006, Burke et al. 

2011). However, the effectiveness of OSH training is still unknown (Hale 1984, Robson 

et al. 2012, Ricci et al. 2016).  

Learning is an important dimension of training (Demirkesen and Arditi 2015). In 

addition, the transfer of learning must be considered. Even though employees may 

acquire new knowledge and skills through training, they might not apply or use these 

when they return to work (Arnold et al. 2005). The safety climate at both the 

organizational level and at the team level contributes to the transfer of learning to the 

work sites (Zohar 2010). In practice, the safety climate is closely related to 



organizational factors such as the actual support and opportunities to utilize new skills 

and knowledge at the actual work environment where the trainee is working (Arnold et 

al. 2005).  

Based on Kirkpatrick’s (1959) hierarchical categorisations on evaluating 

training the influences may be realised at four levels. Firstly, training may induce 

instant reactions (e.g., satisfaction with the training). Secondly, training may lead to 

learning and subsequent changes in attitudes. Thirdly, training may induce behaviour 

changes in practice (e.g., transfer of learning in practice). Fourthly, successful training 

will eventually have an impact on the organisation’s key performance indicators (KPIs) 

(Kirkpatrick 1959).  

Safety Training Park concept 

This study focuses on STPNF. The STPNF was designed, constructed, and financed 

through multi-stakeholder cooperation of over 80 organizations (referred to as the 

STPNF coalition). The organizations belonging to the STPNF coalition cover a wide 

range of different actors, including major construction companies, several small and 

medium-sized construction companies, construction product companies and service 

providers. Other actors in the coalition include local schools, universities and other 

educational institutions as well as companies from other industries, municipalities, 

insurance companies, and governmental parties (see Reiman et al. 2019b). The STPNF 

design and construction process was based on participatory ergonomics (Burgess-

Limerick 2018) at different levels. Members of the coalition jointly determined the 

overall structure of the STPNF, the types of OSH issues that should be covered, and 

how the training would be delivered.  

STPNF is a physical learning environment, covering 1.6 hectares. The area is 

divided into training points (see Table 1) where construction-specific OSH issues are 



demonstrated. Most training points include scenarios that demonstrate good or 

dangerous work practices. Dummies, signs, and posters are commonly used as 

additional information sharing channels to enliven the demonstrations (see Table 1). 

Figure 1 shows a training point that demonstrates transits and transportations at 

construction sites. In Figure 1, a dummy and a crashed car show the dangers related to 

potential shadow areas from the cab of the vehicle. Another dummy is used to initiate 

discussion on good practices for how to approach a vehicle at the site. In addition, 

trainees can participate in kinesthetic learning that teaches good practices for ascending 

and descending a cab. 

 

[Figure 1 near here] 

[Table 1 about here] 

STP training is based on dialogic learning and sharing of experiences (e.g., Isaacs 

1993). Using the dialogic learning approach, trainers encourage trainees to identify and 

discuss their observations at the training points. The trainers then focus the discussion 

towards the trainee’s own experiences on the subject. This approach is assumed to 

improve personal and work group level risk awareness and hazard and discomfort 

identification skills. 

Currently, over 200 in-house trainers have been certified to provide training at 

the STPNF. The trainer group is heterogeneous. However, most of the trainers are either 

OSH professionals or middle managers coming from the coalition organizations. The 

STPNF coalition has provided common instruction for STPNF training to happen 

within a four-hour training session covering all training points. However, the trainers 

are also strongly encouraged to tailor training to meet the needs of the trainees. 



Approximately 5,000 trainees visit STPNF annually. Roughly half of the trainees work 

for companies, and half are students from different levels. 

Methods and materials 

To provide a comprehensive evaluation of the effects of STPNF training, a combination 

of qualitative and quantitative methods and material was used. Methodology in this 

study was based on the realistic evaluation framework.  

Realistic evaluation framework 

Effectiveness evaluation in the context of this study requires identifying and 

understanding the effects at individual and company levels. Traditional evaluation 

research views randomized controlled trials (RCTs) as the golden standard and mainly 

focuses on whether the expected results appear or not. Previous studies highlighted the 

limitations of this type of evaluation, especially in dynamic organizational interventions 

(Baker et al. 2001, Sanson-Fisher et al. 2007, Nielsen and Randall 2013). Recently, 

realistic evaluation has received attention in the OSH literature as a new way to design 

and evaluate OSH interventions while still adhering to the basic principles of the 

Cochrane review criteria (Pedersen et al. 2012, Yassi et al. 2013, Kvorning et al. 2015).  

Realistic evaluation asks what works for whom and under what circumstances? 

(Pedersen et al. 2012). Additionally, realistic evaluation aims to open the "black box" of 

OSH interventions by including information regarding the implementation, context, and 

mechanisms, and their influence on intervention outcomes. Qualitative or quantitative 

data can be used to develop valid measures of context, mechanisms, and intervention 

effects (Pedersen et al. 2012). Mechanisms are defined as the "drivers of change," such 

as relevant personal characteristics of the key actors (e.g., trainers or trainees) in the 

intervention (Pedersen et al. 2012). Realistic evaluation distinguishes between theory 



failure and implementation failure. Implementation failure occurs when the intervention 

is unsuccessful due to a lack of participation (i.e., the intervention works, but the target 

audience does not engage in it). Theory failure occurs when the intervention is 

implemented correctly but does not have the expected outcome (i.e., the target audience 

participates, but the intervention does not work), which points at failure in the 

underlying program theory (Pedersen et al. 2012).  

In this study, the program theory was based on the theories of learning 

(Kirkpatrick 1959) and safety climate (Zohar and Luria 2005). Effectiveness was 

measured as a two-dimensional phenomenon at the individual and company levels, 

respectively. Effectiveness at an individual level was measured as self-perceived 

reactions and following intentions to changing behaviour. In addition aspects that have 

facilitated or hindered this learning process and further transfer of learning were 

identified. A questionnaire aimed for all STPNF trainees and interviews for selected 

trainee groups were used as a data collection method for this purpose. As a measure of 

safety climate development company-specific performance indicators concerning 

annual accident statistics were collected. Accident statistics were compared to statistics 

from the Finnish construction industry and the analysis was supplemented by a scenario 

calculation of the economic costs and benefits of the STPNF training. 

To reduce bias in selecting companies from which company-specific data was 

collected (Pedersen et al. 2012), the researchers only knew that the companies had 

utilized the STPNF; they did not know their OSH performance status. Many different 

types of organizations were utilizing the STPNF (Table 2); thus small, medium-sized, 

and large construction companies with different ownership arrangements were chosen. 

Also, construction service providers of different sizes and backgrounds were included. 

Data collection was limited by companies’ willingness to share information. 



 

[table 2 near here] 

 

Questionnaire 

A questionnaire containing both quantitative and qualitative questions was given to 

STPNF trainees during 2014–2015. The questionnaire provided useful information 

regarding the implementation of the training and trainees self-perceived satisfaction of 

each training point and the STPNF. This data, combined with background information 

regarding position, age, and gender, enabled identifying differences and similarities in 

the trainee groups and thereby come closer to answering what works for whom?  

Questionnaires were filled out immediately after the training, but they were 

voluntary, and distribution depended on the trainers’ willingness to collect feedback. 

The questionnaire form included three sections: 1) background information, 2) 

evaluation for each training point (n=21) on a scale from 1 (improvements needed) to 5 

(good training point design), and 3) feedback regarding training experiences. 

Additionally, the respondents were asked whether they would apply any new 

knowledge or skills they learned through the training. 

The data consists of 1,167 questionnaire forms with a response rate of around 

17% (see Table 3). 

 

[Table 3 near here] 

Average values and a Kruskal-Wallis test with IBM SPSS 24 were used to study the 

differences between the groups. The level of statistical significance was defined as p < 

0.05. 



Interviews 

Focus group interviews (Cooper and Baber 2005) were held to get more detailed 

information about STPNF training effectiveness. Trainees from companies A, B, C, and 

D were interviewed (see 4). The training were conducted by certified in-house trainers 

who followed the four-hour training course. Focus group discussions aimed to identify 

aspects that facilitated or hindered learning and learning transfer. To identify whether 

perceptions varied over time, each focus group was interviewed twice; about one month 

and one year after the training. In addition, personal interviews were conducted with 

representatives of top management.  

 

[Table 4 near here] 

Interviewees were selected in cooperation with the target companies’ human resources 

and OSH specialists. Selections were based on each company’s training schedule. 

Employee recruitment for company D was site-specific. Thus, the same interview group 

was reached only once. In addition, changes in top management prevented personal 

interviews. The interviews lasted from 48 to 92 minutes, and they were conducted in a 

closed room at the company office or construction sites. Interviews were recorded and 

transcribed. In the interview analysis phase, two researchers independently identified 

and categorized respondents’ views on factors that supported or hindered learning. To 

augment the analyses, direct quotations from the interviews are used in this article 

(translated from Finnish to English by the first author). 

Company-specific performance indicators 

Objective organizational level performance indicators are needed to support claims 

regarding training effectiveness (Kirkpatrick 1959). In this study, accident statistics 



were used as organizational level indicators, and accident statistics from the Finnish 

construction industry (Confederation of Finnish Construction Industries RT, 2018) were 

used as a reference. Information about company-specific accident statistics between 

2011 and 2016 was requested via a web page inquiry in winter 2017 from altogether 35 

construction companies or their service providers belonging to the STPNF coalition. 

Altogether seven companies replied by providing data covering years 2011 to 2016; 

thus, the response rate was 20.0%. The accident statistics required included annual 

working hours and the number of all occupational accidents that had led to more than 

one day absence from work. The annual accident frequency (accidents per million 

working hours) was calculated by dividing the total amount of accidents by the total 

amount of working hours and multiplying that by a million. 

Annual changes in accident frequency were considered as objective signs of 

changes in the safety climate at the company level. As Hendrick (2008) emphasizes, 

efforts should be made to express OSH investments in financial terms. At the end of this 

article, a rough cost-benefit analysis is included to highlight the potential for economic 

effectiveness of STPs at the company level. Costs include annual membership fees 

(2,500 euro), training point design and construction expenses (approximation based on 

the interviews), and personnel costs regarding training. Personnel costs were calculated 

using an average value of 300 euro for a lost working day in Finland (refer to Seppänen 

2009). The benefits were based on estimations of potentially avoided accident costs, 

assuming that an average occupational accident in the Finnish construction industry 

results in direct company costs of around 7,000 to 8,000 euro (Reiman et al. 2019c). 



Results 

Trainee satisfaction  

As mentioned, construction workers have diverse OSH backgrounds, perspectives, and 

experiences. Hence, it is relevant to learn about trainees’ experiences and satisfaction 

with the training. For that purpose, the respondents’ satisfaction concerning the training 

points in the STPNF were analysed from the questionnaire data (see Table 5). The 

average values for each training point were high, ranging from 3.58 to 4.45, as 

measured on a scale from 1-5. Most respondents (n=442) said that they would apply 

new knowledge or skills acquired from the STPNF training in their daily work which 

indicates potential for long-term changes in the safety climate. Only eight respondents 

(four students and four employees) said that they do not know or are not going to apply 

any new knowledge to their work.  

 

[Table 5 near here] 

Compared to men, women provided the highest values of satisfaction at all training 

points, and statistically significant differences were found for eleven training points 

(highlighted in Table 5). When respondents from construction and industry branches 

were compared, the construction branch provided lower values of satisfaction for twelve 

training points. Statistically significant differences were found for six training points. 

There is no single explanatory factor in these six training points that would exactly 

discriminate them from others. An overarching aspect connecting these six training 

points could be that they can be considered containing training aspects that reach 

outside the working hours. However, this also applies to some other training points. 

Three out of these six training points, namely Construction work for house technology 



(Training point 4), Property maintenance (9), and Personal protective equipment (PPE) 

exhibition (17) all cover issues that can be associated with small maintenance and repair 

issues that are also performed outside working hours. In addition, Transits and 

transportation at sites (10), Traffic control in road work (13) and Asphalt work (14) can 

be considered to cover general road safety issues in addition to branch-specific OSH 

aspects. All of the six training points contain posters and present good OSH solutions; 

however, there are some minor differences in the utilization of demonstrated work 

environments and dummies. 

An analysis of respondent work status revealed statistically significant 

differences on satisfaction for training points 3, 5, and 8 (Table 5). Expert respondents 

showed greater satisfaction toward STP training points as their average values were the 

highest for 16 out of 21 training points (76.2%). The group of experts consisted of OSH 

professionals, who naturally should have a more positive attitude toward OSH and 

accident prevention. Respondents from the management and student groups were the 

most critical, providing the lowest average values for satisfaction for 8 and 10 training 

points, respectively. As an interpretation describing these findings, the critical 

awareness of training techniques should be acknowledged. Students might be more 

aware of new techniques available in general and evaluate the training points from that 

perspective, whereas employees might have more realistic perspectives on the 

limitations related to actual transfer of learning in practice. Age group analysis revealed 

statistically significant differences in satisfaction for training points 1, 8, 10, 13 and 15 

(Table 5). Middle-aged respondents were the most critical, providing the lowest average 

values for 12 training points. Young respondents gave seven training points the lowest 

average values. 



Overall, results show that the respondents are generally very satisfied with the 

training points. The analysis above suggests that the training has been well implemented 

and there are no indications of any theory failure. However, there are differences how 

different target groups gain the training. In summary, it can be stated that women, 

experts, and respondents over 45 years old, had a more positive view and greater 

satisfaction of the training points. Men, young and middle-aged respondents, students, 

and managers were more critical. Following the realistic evaluation approach of linking 

implementation, results and the work force characteristics in the construction branch, 

these findings are important when interpreting the effectiveness of the training and its’ 

possible effects on safety climate. However, other measures are needed to achieve more 

comprehensive understanding about effectiveness at different levels.  

Learning and behaviour changes 

Trainee experiences and expectations concerning the training were discussed more in-

depth in the interviews. Illustrative demonstrations of work environments were 

considered as aspects that facilitated good learning at individual levels. These aspects 

were emphasized both one month and one year after the training; thus, they also showed 

potential for long-term learning. The impact of realistic demonstrations was pointed out 

in an interview with a regional director: "Everybody has said [to him] that the 

demonstrations are efficient. They are concrete in showing what can go wrong. For 

quite many people such horror scenes are a good way to influence." Another regional 

director expected these demonstrations to change behaviour: "That it should provide a 

wake-up, like you can’t perform certain tasks in that manner or suchlike. It really is 

possible to have that kind of an accident. In a way, it should stick in one’s mind and 

affect behaviour in such way. That would be a positive way to influence". As an 

example of behaviour change, an employee expressed how he would apply the good 



practices presented in the training sessions: “As I’m working at heights constantly, it 

was good to see the variety of different good practices shown there [in the STPNF]. 

Now it is easier for me to apply that knowledge in practice while working.”  

Respondents recognized the value of STPs as a forum for in-depth discussions 

both one month and one year after the training sessions, which shows the positive 

impact of the dialogic approach on long-term learning. Trainer skills and competence 

were discussed more in-depth only in the interviews one month after the training. One 

year later, the focus was changed, so a specific emphasis was not given to the trainers. 

This may be a sign that the training points themselves and related discussion are the 

focus of the training. This indicates that the trainers and their individual characteristics 

and abilities to conduct training are not identified as drivers of change. 

Respondents stated that limited opportunities for kinesthetic learning was a 

barrier that hindered learning. Both one month and one year after the training, 

interviewees pointed out that hands-on learning opportunities at some training points 

had enhanced positive experiences at STPNF. This feedback supports the need to 

develop more engaging OSH training methods, as is also emphasized in the literature.  

Realistic evaluation highlights the importance of including expected as well as 

unexpected results in the evaluation. From that perspective broad level social 

influencing was expressed as an outcome of the trainings and STPNF itself. The 

potential for STPs as a broad influencer with expectations on long-term influences was 

expressed by a regional director: "This [STPNF)] is a reaching out for schools to 

provide better facilities to teach OSH issues. We think that OSH should definitely be 

included in curriculums at construction field". These findings indicate that the STPNF 

training has broader effects than company specific OSH development and accident 

prevention actions. 



Company level outcomes 

The following analysis focuses company level outcomes and enables discussions 

regarding improvements in safety climate. Figure 2 shows that the trend in annual 

accident frequencies was more progressive for the STPNF member companies than for 

the Finnish construction industry. In 2011, the STPNF member companies involved in 

this study had 131 lost time injuries leading to at least one day away from work, 

whereas only 41 accidents occurred in 2016. For STPNF companies, the accident 

frequency decreased by 63% during the observation period. However, the reduction was 

only 42% for the broader construction industry. This data suggests that companies 

utilizing STPNF might display better overall OSH performance. Interestingly, accident 

frequency was lowest among STPNF companies during 2014–2015, which coincides 

with the opening of the STPNF.  

 

[Figure 2 near here] 

Due to contextual differences and underreporting, effectiveness is a complex 

phenomenon to be measured by objective indicators. This is also true for the companies 

studied. As expected, manager interviews showed that certain company level cost-

benefit expectations might exist regarding the utilization of the STPNF. However, the 

expectations were not explicit, and the complex nature of the calculations was 

acknowledged. 

Potential benefits could be evaluated by different means. In this study, costs and 

benefits were calculated utilizing national estimations from the construction industry 

and the STPNF cost data. The costs for utilizing the STPNF vary. STPNF coalition 

members pay a yearly membership of 2,500 euro. Additionally, training point 

construction costs, training hours, trainer fees, and travel expenses can be considered as 



major costs in the calculations. We constructed one scenario using a typical Finnish 

construction company with 50 employees located near the STPNF area. The cost to 

train all employees annually would be around 11,000 euro, including the annual 

membership fee (2,500 euro), personnel costs for a half-day long training session 

(50*150 euro=7,500 euro) and an approximation on the transportation costs and light 

refreshment during the breaks (1,000 euro). To recover these costs, about 1.5 

occupational accidents need to be prevented annually when compared to an average cost 

of 7,000-8,000 euro for an occupational accident. However, these calculations are rather 

condensed, and do not account for the long-term impact of training on employee well-

being and productivity. For example, a trainee might learn a new ergonomic practice for 

manually handling and lifting materials. This kind of behaviour change focusing on 

daily actions performed at work sites can prevent accidents at work (and outside 

working hours), but can also prevent future musculoskeletal disorders in the workplace 

and at home. 

A majority of the companies included in the STPNF coalition provided 

additional expenses related to designing and constructing the training points. These 

costs can be considered as occasional investments. When that investment is included in 

the cost-benefit calculations, the costs rise significantly. Based on manager interviews 

and their estimations, the design and construction costs were around 10,000-30,000 euro 

per company. To recover this non-recurring investment, an additional 1.5–4 

occupational accidents should be prevented, on average. 

Discussion 

OSH challenges in the construction industry are caused by multiple sources ranging 

from broad societal and organizational factors to individual characteristics (Khosravi et 

al. 2014). Individual characteristics like immature safety attitudes and motivation, small 



work experience and age have been associated with unsafe behaviours and accidents in 

construction (Khosravi et al. 2014). However, as Salminen (2004) and Kjestveit (2011) 

have shown, age is not an unambiguous contributor as both young and old construction 

employees are prone to accidents. Based on this diversity, not a single OSH training 

method can appeal to all employees in the construction industry. A need for approaches 

that combine different training methods is highlighted in the OSH literature.  

Burke et al. (2006) conclude that effectiveness studies should focus on 

situational variables (e.g., safety culture and the transfer of learning) in addition to 

proximal measures, such as trainee knowledge assessments and satisfaction. If OSH 

training manage to influence the safety culture and the transfer of learning at the 

workplace, the training eventually affect behaviours at the job that may, in turn, impact 

long-term outcomes, such as reduced number of accidents, injuries and illnesses and in 

the improvements of productivity, thus contributing to the key KPIs of the organisation. 

Satisfaction, learning and behaviour changes  

The realistic evaluation framework utilised in this study allows an in-depth discussion 

of training effectiveness. This study shows that trainees were generally satisfied with 

the training and the focus group interviews revealed indications of short- and long-term 

learning. The questionnaire results show that most respondents would make changes to 

their work. Based on these these findings we can conclude that the first two levels of 

learning, presented by Kirkpatrick (1959) are fulfilled in the STP trainings.  

As far as initiating long-lasting changes in behaviour, as the third level learning 

category, the question about the transfer of learning in practice arises when changes in 

broader work group site-specific or company level safety climate is discussed. Verbeek 

et al. (2011) have shown that effective long-term behaviour changes depend on 

companies’ abilities to support their employees in applying new skills and knowledge. 



Our study did not provide exact insights into barriers that are hindering learning 

transfer. We see that learning transfer is related to the traditional organization culture in 

the construction sector. As described by for instance Matinaro and Liu (2017) and Holt 

(2013) current organizational culture in general in construction hinders development 

and innovation actions and practices. More detailed knowledge is needed regarding the 

contextual factors hindering the acceptance of OSH solutions and their utilization at the 

sites. Only then we can discuss in details STP training contributions to the third level of 

learning (Kirkpatrick 1959). We see that as STPNF’s future research challenge 1 (RC1).  

When interpreting the results in a learning context, recent discussions on 

effective learning should be acknowledged. Based on Kirschner (2017), people should 

not be clustered based on their learning styles. Instead, training should be tailored to the 

cognitive abilities of the trainee to achieve effective and long-lasting results. STPs 

follow these recommendations as the training at each training point includes different 

information sharing channels, and the trainer is authorized to decide based on the 

trainee group how much time should be spent on each training point. In this context the 

trainee demographics should be acknowledged. Our material provides insights in that 

discussion by views on satisfaction concerning the training points by different trainee 

groups. Our results show that male respondents are slightly more critical of the training 

points than female respondents. Thus, it is important to consider gender differences 

when developing STPs. Nielsen et al. (2015) concluded that gender and masculinity are 

somewhat under-researched within OSH, although the riskiest and dangerous 

occupations are inherently male-dominated. As the workforce in construction is strongly 

male-dominated, we suggest that more research is aimed to this area. This is highlighted 

as STPNF’s future research challenge 2 (RC2). 



As STPs can also influence the future workforce, another future research 

challenge involves developing effective OSH training solutions for young people 

(RC3). Dong et al. (2004) found that young employees with less working experience are 

usually more responsive to OSH training and they should be offered a selection of 

training methods tailored to their age group. As described by for instance Fisk et al. 

(2009) older adults tend to have more usability constraints and problems when utilizing 

new technologies than younger adults. The utilization of virtual reality (refer to Sacks et 

al. 2013),information and communication technology solutions and gamification in the 

context of STPs could appeal to young employees and students. However, such 

solutions might only work for trainees that are familiar with these technologies. 

Organizational level outcomes 

Our results show that STPNF training is an effective intervention for improving 

accident frequency at individual and organizational levels. There is evidence that 

STPNF companies had managed to decrease their accident frequency in the observation 

period more progressively than the Finnish construction industry in general. We see this 

as a reflection of the training effectiveness reaching all the way to the organization level 

KPIs and accordingly attaining the fourth element of learning by Kirkpatrick (1959). 

However, as Klotz (2013) pointed out workplace statistics are usually influenced by 

various other contextual factors. This complicates any interpretations of the exact 

effects of the training at organisation level. Contextual factors may be realised at 

various levels.  

In addition, the number of companies providing company-specific OSH 

performance indicators was limited. Further, the sample might be biased as it is possible 

that only the companies with a good OSH culture responded. However, the national 

indicators for the construction industry could have been similarly biased as they were 



based on voluntary surveys. In addition, surveys were only sent to companies belonging 

to the national employer association. Thus, the national sample is somewhat 

overrepresented by larger companies with better opportunities to improve OSH. 

Weak OSH statistics in construction and a higher awareness of the costs of bad 

OSH have stimulated STP development processes. From the company perspective STPs 

can be discussed as investments. As emphasized by Hendrick (2003), any OSH 

development project includes various elements that directly or indirectly hamper 

estimations of total costs and benefits. This study estimates these costs and benefits to 

facilitate discussions for detailed cost-benefit calculations of the STPs in the future. 

Cost-benefit calculations are identified as the fourth research challenge in this context 

(RC4). As shown in this study, STP approaches may interrelate to better OSH 

performance at the company level. The scenario calculation shown in this study shows 

that the costs to use STPs for a singular company are moderate. Thus speculative 

savings through accident prevention can be achieved with rather minimal 

improvements. 

Concerning our rough cost-benefit analyses, we have identified four discussion 

points for RC4. First, cost-benefit requires a causal link between the intervention 

(participation in the safety training) and the effect (reduced accidents). This implies that 

the intervention works and is implemented correctly. Due to the dynamics of companies 

and OSH interventions, most studies report implementation problems. Hence, the 

arguments for claiming causality are weaker, and/or causality has a different character 

than RCT prescript. An analysis of the context and mechanisms in both intervention and 

control companies can qualify the judgment of causality. Moreover, with the inclusion 

of realistic evaluation, the focus is on probabilistic effects under certain circumstances 

(opposite of deterministic effects). Second, an OSH cost-benefit analysis should include 



a comparison of case companies where the intervention has been conducted and 

companies where it has not (ex-ante; perceived effects of not participating). Third, 

accident costs vary greatly and company and country specific insurance policies and 

practices should be acknowledged (Dong et al. 2007). Fourth, there can be 

methodological and ethical difficulties and dilemmas in measuring the exact effects of 

accident prevention (Rossi et al. 2004). To be valid, researchers should include the 

positive and negative effects of the intervention and its side effects.  

Conclusions 

Workplace safety research highlights the need for innovative OSH training approaches; 

therefore, a new STP concept is introduced. STP training involves real-life 

demonstrations of good and bad work environments. STP trainings are based on 

information sharing through different channels and following in-depth discussions by 

the trainer and the trainee group. The ultimate goal of STP training is to encourage and 

stimulate behaviour changes at individual, work group and company levels. Eventually, 

behaviour changes and improved OSH climate will reduce occupational accidents, 

injuries, and illnesses. Based on the realistic evaluation approach, evidence regarding 

training effectiveness is analysed on individual and on organizational levels, 

respectively. Our analysis shows that the trainees are greatly satisfied with STP training 

and report intentions to make changes in their behaviour in practice. However, the 

ratings of the training points vary across gender, age, and position suggesting that STP 

training should be tailored to each group. Results indicate that companies who use 

STPNF have managed to reduce their accident frequency more progressively than 

construction companies in Finland. A rough cost-benefit analysis of the results indicates 

that the STPNF not only helped reduce the number of accidents, but it also saved 

money. However, further studies are needed to draw a valid conclusion of the long-term 



effectiveness of STPNF training. 
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