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Abstract 

Healthcare is a highly polluting industry and attention to the need for making this 

sector more sustainable is growing. In this transition, the role of healthcare workers has been 

overlooked in research, whereas employee green (environmentally friendly) behavior (EGB) 

of employees is considered to be of crucial importance to macro-level corporate sustainability 

and corporate sustainable performance. EGB is influenced by the context in which employees 

operate, which is in healthcare determined by patient safety culture, focused on minimizing 

preventable patient safety incidents. This study aims to explore the effects of patient safety 

culture on employee green behavior in a healthcare organization in a mixed methods case 

study in a Dutch academic hospital. Qualitative methods include semi-structured interviews 

(followed by thematic analysis) and quantitative methods include a web-based survey. The 

main findings were that patient safety culture (1) involves a presumable underlying 

assumption of a pursuit to avoid any patient safety risk, (2) has led to the formation of a rigid 

environment in which there is little room for (sustainable) change and (3) is heavily 

prioritized over sustainability, which is disadvantageous for EGB. Directions for future 

research include exploring how sustainability could be embedded in patient safety risk 

management.    
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Introduction 

 

First, do no harm. 

 

This phrase is well known to anyone working in the healthcare sector and describes 

the basic principle they (ought to) follow. Despite this commitment, healthcare is actually 

causing harm by its high environmental impact and associated negative consequences, like 

respiratory illness, malnutrition and heat-related illnesses caused by extreme weather events, 

food and water insecurity, insect-borne diseases, water and food-borne diseases and social 

instability (Sherman et al., 2020). On a global level, it is estimated that healthcare accounts 

for about 1-5% of total environmental impacts (depending on what indicator is selected). 

However, this number differs greatly between low-income and high-income countries: the 

healthcare sector in the Netherlands is accountable for about 7% of greenhouse gas emissions 

(Zijp et al., 2021). 

Sustainability in healthcare is still in its infancy (Pinzone et al., 2012), although its 

importance is increasingly recognized as proven by initiatives like the Green Deal on 

Sustainable Healthcare in the Netherlands (Green Deal Duurzame Zorg | RIVM, n.d.). 

Programs like these and available research mainly focus on the ‘technical’ aspects of 

sustainability, e.g. what specific measures can be taken to decrease carbon emissions or waste 

and what the potential of ‘green’ buildings is (Wood et al., 2016). Furthermore, research in 

the field of sustainability in healthcare tends to focus on systemic changes, like the potential 

of prevention (Sherman et al., 2020). However, organizational and managerial aspects of 

implementing sustainability in healthcare organizations have received far less attention. In 

research about corporate sustainability, the importance of the ‘human factor’ is increasingly 

being recognized. Specifically, employees are considered to be of crucial importance to 
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macro-level corporate sustainability and corporate sustainable performance in the form of 

employee green behavior (EGB) (Strauss et al., 2017; Zhang et al., 2021). EGB consists of 

two types: task-related and proactive EGB.  Task-related EGB is performed within the 

context of an employees’ required job duties (Norton et al., 2015, p. 105), whereas proactive 

EGB goes beyond organizational expectations and can be defined as green behavior 

involving personal initiative that exceeds organizational expectations. EGB contributes to the 

implementation of organizational environmental regulations, improving environmental 

performance, developing sustainable innovations and contributes to a green organizational 

reputation (Mi et al., 2020). 

The field of research on EGB has expanded tremendously over the last couple of years 

and especially focuses on contextual factors that foster it, which gives managers the 

opportunity to create a ‘green work climate’ in which EGB is promoted (Norton et al., 2012). 

In a green work climate, an employee perceives that the organizational culture reflects the 

pursuit of being an environmentally friendly organization (Tahir et al., 2019).  

In healthcare, the work context is heavily influenced by the patient safety culture, 

which may in turn affect EGB (Sammer et al., 2010). Patient safety culture can be seen as a 

specific form of organizational culture in which a focus on minimizing preventable harm is 

central. This is to be achieved by not blaming mistakes to individual healthcare workers, but 

to inadequate systems in which these workers operate. Instead of punishing individuals for 

incidents, learning from mistakes is central to avoid them in the future (Granel-Giménez et 

al., 2022; Kaplan & Forst, 2017; Sammer et al., 2010). A culture of safety is not exclusively 

found in healthcare, but also in sectors in which errors can lead to detrimental consequences 

and even disasters, like aviation and nuclear power plants  (Kirwan et al., 2019; Pronovost et 

al., 2003). Organizations like these are also referred to as high reliability organizations 

(Kirwan et al., 2019; Pronovost et al., 2003; Sammer et al., 2010). Visible practices (also 
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referred to as ‘artefacts’) of patient safety culture aimed to prevent human error are 

checklists, standardized protocols and time-outs during surgeries (Lark et al., 2018).  

However, several patient safety practices and standards have negative consequences 

in the form of being a major driver of avoidable pollution and wasted resources. These 

practices are mostly related to infection prevention and include single-use instruments 

(Clements et al., 2020; Thiel et al., 2018), energy-intensive HVAC systems (Gordon, 2020) 

and the high use of disposable gloves (Lee, 2013; Singh et al., 2021). The evidence of these 

practices is mixed and ambiguous, whereas they do lead to a high environmental burden. 

Thus, this indicates that there seems to be a sustainability tension in healthcare between the 

environmental and social dimension, as patient safety can be classified as a form of social 

sustainability (Eizenberg & Jabareen, 2017; Hahn et al., 2015). At the same time (elements 

of) patient safety cause environmental damage, which leads to a temporal tension: the current 

system is focused on ensuring short-term social sustainability, but in the long-term social 

sustainability is at threat because of the involved public health risks of environmental damage 

(Hahn et al., 2015). Thus, in healthcare it seems to be overlooked that environmental 

sustainability itself can in fact be seen as a case of patient safety, as it prevents 

(environmental) pollution that involves public health risks. This tension between patient 

safety and environmental sustainability has already been identified in research on a systemic 

level (Sherman et al., 2020). However, it has not been investigated yet how it affects 

healthcare workers and their pro-environmental behavior (EGB).  

Little research has been done on EGB in a healthcare setting or in any other high 

reliability organization. However, previous studies on perceptions of environmental 

sustainability of healthcare workers indicated that they feel sustainability is important and 

feel they a responsibility to address it, but that this did not lead to them taking actions in the 

organization (Anåker et al., 2015; Dunphy, 2014). It was also found that they behaved at 
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home more sustainably than at work. This indicates a pro-environmental attitude – behavior 

gap, in which the organizational context (PSC) seems to hinder EGB in a way. Predicting 

how exactly how patient safety culture might affect EGB is complex. This is, despite the vast 

amount of research on the subject, because of a limited understanding of patient safety 

culture due to the high amount of quantitative research. Understanding organizational culture 

in all its dimensions requires rich interpretative methods, which is hardly done in this field 

(Churruca et al., 2021).  

 The goal of this research is to explore why pro-environmental attitudes and a felt 

responsibility to make healthcare more sustainable does generally not lead to actual 

sustainable actions and behaviors in healthcare workers by examining the effects of the 

patient safety culture on EGB (Anåker et al., 2015; Dunphy, 2014). The research aims to 

answer the following research question:  

 

How does patient safety culture affect employee green behavior (EGB) in healthcare 

organizations? 

 

 Our study contributes to existing literature in multiple areas. Firstly, it expands the 

field of research on patient safety culture literature by examining PSC qualitatively and 

examining it thoroughly on all levels of organizational culture. Currently, 95,5% of studies on 

patient safety culture exclusively used self-report surveys to assess safety culture, which 

leads to a limited illustration of the complex phenomenon (Churruca et al., 2021). Secondly, 

we contribute to the research field of sustainability in healthcare by approaching it at the 

micro (organizational) level. Currently, research either focuses on technical possibilities or on 

more systemic, abstract changes. Besides, in this field Sherman et al. (2020) recognized a 
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research gap in the relationship between safety and sustainability, to which our study can add 

knowledge.  

Furthermore, our research can help inform healthcare managers in recognizing how 

EGB is currently fostered or hindered in the organizational context. This knowledge can help 

them in creating an environment in which EGB is stimulated. Increasing EGB is relevant as it 

increases organizational sustainable performance (especially task-related EGB), which is 

needed to achieve the agreements in the Green Deal on Sustainable Healthcare (Green Deal 

Duurzame Zorg | RIVM, n.d.). Moreover, it can help in identifying new opportunities and 

contribute to innovation (proactive EGB), especially as non-managerial employees have 

strong knowledge of daily operations that reaches deeper than managerial (‘top-down’) 

knowledge (Weigt-Rohrbeck & Linneberg, 2019). 

The structure of this research is as follows. Firstly, a review of the current literature 

on sustainability in healthcare, EGB and patient safety culture is given. Secondly, the 

methodology is described, which includes justification for the chosen methods and describes 

how the data was collected and analyzed. Thirdly, the results are described. Lastly, the results 

are interpreted and discussed and limitations and directions for future research are described.  
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Literature review  

Sustainability in healthcare  

Organizations increasingly focus on sustainable development and on limiting their 

environmental impacts as the potentially detrimental consequences of mankind are 

increasingly being recognized and they feel responsible to take actions (Myers et al., 2021; 

Steffen et al., 2015). Sustainable development can be defined as “meeting the needs of the 

present generation without compromising the ability of future generations to meet their own 

needs” (Brundtland, 1987, p. 41). While the healthcare sector has a major environmental 

impact, it has stayed behind in terms of sustainable development compared to other sectors 

(Rodriguez et al., 2020). This environmental impact consists of the emission of greenhouse 

gases, waste generation, air pollution and use of (scarce) water (Haines & Patz, 2004; Lenzen 

et al., 2020; Sherman et al., 2020). On a global level, it is estimated that healthcare accounts 

for about 1-5% of total environmental impacts (depending on what indicator is selected). 

However, this number differs greatly between low-income and high-income countries: the 

healthcare sector in the Netherlands is accountable for about 7% of greenhouse gas emissions 

(Zijp et al., 2021). Hospitals are significant polluters and account for about 35% of total 

emissions of health services (Keller et al., 2021). A paradox can be found in the field of 

healthcare and its environmental impact: the core mission is preventing and curing diseases, 

but the sector itself contributes to climate change, which in turn causes detrimental health 

risks and diseases. Environmentally-mediated health effects include respiratory illness, 

malnutrition and heat-related illnesses caused by extreme weather events, food and water 

insecurity, insect-borne diseases, water and food-borne diseases and social instability 

(Sherman et al., 2020).  

Awareness of the importance of sustainability amongst healthcare professionals has 

been low (Walpole et al., 2019), but over recent years attention has grown in both practice 



12 

 

and research. In the Netherlands, the covenant ‘Green Deal on Sustainable Healthcare’ was 

constituted in 2018 and  focuses on speeding up the transition to a more sustainable 

healthcare system (Green Deal Duurzame Zorg | RIVM, n.d.). This deal by more than 300 

stakeholders (including the Dutch Ministry of Health, Welfare and Sport) and focuses on both 

social and environmental sustainable targets: carbon reduction, socially and environmentally 

responsible procurement, fewer pharmaceutical residues in drinking water and a healthy 

environment for care workers and patients (Green Deal Duurzame Zorg | RIVM, n.d.). 

Furthermore, research attention has grown as well and research on sustainability in healthcare 

has touched upon a broad variety of themes and fields. Sherman et al. (2020) described the 

research scope of sustainable healthcare in a narrative review, in which they identify several 

areas of research. The first area is about healthcare emissions and attracted the most attention 

in research. This area includes calculations of the environmental impacts of the healthcare 

sector as a whole (top-down research) and calculations of environmental impacts of specific 

products, pharmaceuticals and care pathways, mostly done by using Life Cycle Assessments 

(LCAs) (Langstaff & Brzozowski, 2017; Shani & Mohrman, 2012). These analyses help 

identify environmental hotspots in hospitals (Keller et al., 2021).  

The second area in sustainable healthcare research is about effects of the 

implementation of sustainable practices in hospitals, which emphasizes the lack of 

sustainability metrics in existing reporting systems. Furthermore, research increasingly 

broadens its scope in recognizing that the implementation of sustainable practices (e.g. green-

building design) is not only beneficial for the environment, but also for patients and staff 

members in terms of well-being (Wood et al., 2016). Besides, the current sole focus on 

patient outcomes and safety complicates the implementation of sustainable measures. An 

example of this can be found in standards regarding infection prevention. A common 

principle regarding infection control is that there is “no limit to the cost or material required 
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to avoid any risk of healthcare acquired infection” (Sherman et al., 2020, p. 7). Furthermore, 

evidence of standards currently in use to prevent infections is often mixed and ambiguous. 

An example of this can be found in standards for heating, ventilation and air-conditioning 

(HVAC), which is highly energy-intensive, and disposable gloves and single-use medical 

devices leading to high amounts of waste (Lee, 2013). The last theme Sherman et al. (2020) 

briefly touch upon is the lack of knowledge and education regarding sustainability amongst 

healthcare workers. Based on the current findings of research in this field, Sherman et al. 

(2020) conclude that in order to become more sustainable, all aspects of the healthcare 

delivery system require re-thinking and re-designing.  

The narrative research exposes that most research is either about specific (practical) 

alternatives in decreasing environmental impact (e.g. using different anesthetics with lower 

greenhouse gas properties), or about sustainability in healthcare on a systemic level, which 

includes rethinking current medical standards and exploring the effects of prevention 

(Sherman et al., 2020). Research on the role of the employee in the transition to sustainable 

healthcare is underexposed. There has been some research on the perception of healthcare 

workers on environmental sustainability in their work (Anåker et al., 2015; Dunphy, 2014). A 

study about the perception of nurses of climate change and environmental issues indicated 

that nurses feel they have a responsibility to address these issues. However, this does not lead 

to actions as other job demands are perceived as more important (Anåker et al., 2015). 

Another study shows that healthcare workers that cared for the environment took more 

sustainable actions in their personal lives and their professional lives, which indicates 

situational constraints in the work environment (Dunphy, 2014). Both studies indicate a pro-

environmental attitude – behavior gap (Bamdad, 2019) and suggest that the work 

environment affect people in a way that it hinders their environmentally friendly behavior, 

but it did not examine why this was the case.  
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Employee green behavior  

In the field of sustainable development, the importance of employees has increasingly 

been recognized, which has led to research attention to employee green behavior (EGB)  

(EGB) (Katz et al., 2022).  The success of organizational strategies and related practices to 

become more environmentally sustainable relies on the response of employees to these 

strategies and practices, expressed in the form of EGB (Davis et al., 2012; Mi et al., 2020; 

Yeşiltaş et al., 2022). EGB contributes to the implementation of organizational environmental 

regulations, improvement of environmental performance, development of sustainable 

innovations and the formation of a green organizational reputation (Mi et al., 2020; Ones & 

Dilchert, 2012). EGB can be classified into two types: task-related (required) EGB and 

proactive (voluntary) EGB. Task-related EGB is green behavior performed within the context 

of an employees’ required job duties (Norton et al., 2015, p. 105). Task-related EGB involves 

conforming to organizational policies and procedures and choosing responsible alternatives in 

methods of work. Proactive EGB goes beyond organizational expectations and can be defined 

as green behavior involving personal initiative that exceeds organizational expectations 

(Boiral & Paillé, 2012; Norton et al., 2015; Ramus & Killmer, 2007). Proactive EGB can help 

in identifying new opportunities and contribute to innovation, especially as non-managerial 

employees have strong knowledge of daily operations that reaches deeper than managerial 

(‘top-down’) knowledge (Weigt-Rohrbeck & Linneberg, 2019). Based on theories on 

organizational citizenship behavior, Boiral and Paillé (2012) identified three subtypes of 

voluntary EGB. The first type is referred to as eco-initiatives and involves taking personal 

initiatives in the workplace. Eco-civic engagement is the second type and involves supporting 

and engaging with projects and initiatives taken by the organization. The last type is eco-

helping behavior, which involves helping and encouraging colleagues to become more 

environmentally friendly in the work place (Boiral & Paillé, 2012).  
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The level of expression of EGB is influenced by personal characteristics as well as 

situational factors (Norton et al., 2015). Research has found that a pro-environmental attitude 

often does not lead to ecological behavior because of situational constraints (Kaiser & 

Gutscher, 2003; Klöckner & Oppedal, 2011), which is most frequently explained by the 

theory of planned behavior (TPB) (figure 1), which has proven its explanatory value in this 

field of research (Goncalo & Katz, 2020; Kaiser & Gutscher, 2003; Katz et al., 2022; Norton 

et al., 2015; Wesselink et al., 2017). TPB states that the main antecedent of a behavior is 

someone’s intention to do the behavior, which is shaped through attitudes, norms and 

perceived behavioral control. Attitudes include positive evaluations of the behavior and more 

specifically about whether someone thinks the behavior leads to certain desired outcomes. 

Norms entail the perceived social pressure to execute the behavior. Perceived behavioral 

control is someone’s belief in how hard it is to execute the behavior, which includes self-

efficacy (Ajen, 2002). The latter is influenced by influences like time, opportunity and 

dependence on others (Kaiser & Gutscher, 2003). All three elements of the theory of planned 

behavior have been shown to EGB intentions (Katz et al., 2022).  

 

Figure 1: theory of planned behavior applied to EGB (Katz et al., 2022) 
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Factors affecting EGB 

Personal factors affecting EGB identified in previous research include individual traits 

like conscientiousness, someone’s pre-existing pro-environmental attitude (someone’s 

concern for the environment), environmental beliefs and environmental knowledge (Kim et 

al., 2020; Liobikiene & Poškus, 2019; Norton et al., 2015). Habits play a role in the way that 

habits at home, like separating waste, can lead to showing the same behavior in the 

workplace because of a ‘spillover’ effect (Blazejewski et al., 2018). Furthermore, job factors 

like job satisfaction, organizational commitment and organizational identification are 

positively correlated with EGB (Katz et al., 2022). Person-organization fit has been found to 

promote EGB in the workplace (Mi et al., 2020). When the personal values of an employee 

align with the values of the organization, he/she experience a sense of belonging to the 

organization. This leads to positive attitudes and behaviors towards the organization, 

including EGB.  

A variety of situational factors affect EGB. Organizations can influence these 

situational factors to create a ‘green work climate’ as this is shown to promote EGB (Norton 

et al., 2014). A work climate is perceived as ‘green’ if an employee feels that the 

organizational culture reflects the pursuit of being an environmentally friendly organization 

(Tahir et al., 2019). This consists of perceived (environmental) norms, shaped by employees’ 

perceptions of how the organization and co-workers view environmental sustainability. A 

finding by the study by Norton, Zacher and Ashkanasy (2014) is that the two types of EGB 

were affected differently, depending on the type of norm. Green work climate perceptions of 

the organization (injunctive norms: ‘what ought to be done’) were only positively associated 

with task-related EGB, and perceptions of colleagues (descriptive norms: ‘what people 

actually do’) were only positively associated with proactive EGB.  
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Furthermore, perceived organizational environmental support is part of a green work 

climate. If an employee perceives organizational support for EGB, their affective 

commitment to EGB is increased, which consequently leads to higher engagement to EGB 

(Kim et al., 2020). Perceptions of organizational support is the degree to which an employee 

believes an organization values their work and cares about their welfare. Organizations can 

use Green HRM (GHRM) practices aiming to form a green organizational culture (Zhu et al., 

2021). GHRM is the alignment of HRM practices with organizational environmental goals 

and includes trainings, rewards and incentives (Cantor et al., 2012; Graves et al., 2013; Kim 

et al., 2020).  

 

Patient safety culture 

EGB in healthcare organizations specifically has received little research attention thus 

far. As shown, there are many situational factors that affect EGB. However, the context of 

healthcare organizations is shaped by Patient Safety Culture (PSC), a specific form of 

organizational culture which in turn might affect EGB. The focus on the importance of 

patient safety culture was triggered by the publication of the book ‘To Err is Human: 

Building a Safer Health System’ by the Institute of Medicine (IOM), an NGO focused on 

providing advice related to health and health policy (Kohn et al., 2000). This publication 

revealed that in the U.S. yearly approximately 99,000 patients died due to errors that could 

have been prevented. Furthermore, the report made specific recommendations in order to 

improve patient safety and lower the number of preventable harmful events. 

Recommendations included constituting a national Center for Patient Safety, setting 

performance standards and expectations for safety, incorporating safety systems in 

organizations, which includes leadership and simplification (Kohn et al., 2000).  This 

publication led to public pressure to improve patient safety and ultimately led to the patient 
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safety movement, in which different healthcare stakeholders (e.g. governments, regulatory 

groups) tried to make efforts to improve safety in healthcare, initially mostly focused on 

establishing patient safety standards and metrics.  

After the initial focus on developing standards and metrics, the focus of the patient 

safety movement moved to the need for a culture of safety (patient safety culture; PSC) (Lark 

et al., 2018). PSC fundamentally revolves around not blaming mistakes on individual 

healthcare workers, but on inadequate systems in which these workers operate. PSC revolves 

around learning from these mistakes to avoid them in the future (Granel-Giménez et al., 

2022; Kaplan & Forst, 2017; Sammer et al., 2010). This is referred to as a “just culture” in 

which employees feel safe to admit mistakes and in which mistakes are seen as ‘learning 

points’. Furthermore, there is a strong focus on evidence-based practice, which entails that 

decisions on patient care are based on the best available and relevant evidence (Sonğur et al., 

2018).    

A culture of safety is not exclusively found in healthcare, but also in sectors in which 

errors can lead to detrimental consequences and even disasters, like aviation and nuclear 

power plants (Kirwan et al., 2019; Pronovost et al., 2003; Sammer et al., 2010). 

Organizations like these are also referred to as high reliability organizations. In building a 

safer healthcare system, practices from other high reliability organizations were applied, like 

checklists similar to those used by pilots in aviation and briefing protocols derived from the 

military (Lark et al., 2018).  

Patient safety culture has gained massive attention in both research and practice, yet 

results on the efficiency of patient safety interventions in lowering preventable errors and 

harm are mixed (Baines et al., 2015; Lark et al., 2018; Sim et al., 2022). In the Netherlands, a 

decrease of 30% in preventable errors was found in the period 2008-2012, but this result was 

not statistically significant (Baines et al., 2015). Other studies conclude that interventions in 
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the field of specific and individualized practices show improvements, yet other more 

systemic areas like coordinated oversight of patient safety have had less success (Lark et al., 

2018).  

PSC is a specific form of organizational culture. Organizational culture is interpreted 

differently by scholars and has many definitions, but it is associated with the dynamic set of 

norms, attitudes and behaviors that influence actions of members of the organizations (Jung 

et al., 2009; Schein, 2010). A common framework to identify organizational culture is 

Schein’s model of organizational, which analyzes organizational culture on three levels based 

on the degree of ‘visibility’ (Baumgartner, 2009).  

The first level of organizational culture is referred to as ‘artifacts’ and describes the 

observable level of culture (Schein, 2010). In PSC, safety systems in organizations can be 

seen as an artefact (Kohn et al., 2000). The design of these systems is based on human factor 

theory, which states that errors are often attributable to characteristics and limitations of 

human cognition. Safety systems are focused on reducing complexity, simplification and 

standardized processes to avoid reliance on vigilance and memory. An example of this are 

time-outs during surgeries and the use of checklists (Kohn et al., 2000; Nolan, 2000). The 

second level is referred to as espoused values and includes the declared set of values and 

norms by the organization, which is in PSC formed by the focus on a ‘just culture’ in which 

individuals are not blamed. The third level is the ‘heart’ of an organizational culture and is 

referred to as underlying assumptions, comprised of unconscious shared assumptions, 

thoughts, beliefs and perceptions (Schein, 1990). This level of organizational culture is the 

hardest to measure and identify and requires rich interpretative methods (Churruca et al., 

2021).  

Investigating and ‘capturing’ organizational culture on all levels requires rich 

interpretative methods, which typically involves a combination of qualitative and quantitative 
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methods. Healthcare differs in this sense from other industries because of its almost-exclusive 

use of surveys. 95,5% of studies on patient safety culture exclusively used self-report surveys 

to assess safety culture (Churruca et al., 2021). In both practice and research, surveys are 

mostly used to identify areas of improvement (Mannion & Davies, 2018). Surveys have 

multiple advantages, like cost-effectiveness, ease of administration and the ability to assess 

the effect of a certain intervention and compare PSC over time and between different units 

(Jung et al., 2009). Studies that solely use surveys to assess PSC are based on the assumption 

that PSC can act as a ‘remedy’ to improve quality and patient safety outcomes (Mannion & 

Davies, 2018). Yet, viewing and assessing PSC solely as a ‘managing tool’ does not assess all 

levels of organizational culture (Schein, 2010). Strictly speaking, surveys only measure 

(patient) safety climate, which can be seen as the ‘surface level’ of culture (Ehrhart & 

Schneider, 2016; McLean, 2005). Surveys capture the first and second level of organizational 

culture, although they tend to focus on the espoused values, as artefacts are more context 

specific because of the uniqueness of healthcare organizations (Churruca et al., 2021; 

Hoffmann et al., 2014). Because of the lack of qualitative in-depth methods in PSC research, 

little is known about the basic underlying assumptions. Yet, basic underlying assumptions are 

considered to be the essence of organizational culture and determine the other levels. This 

level of culture can be seen as the ultimate source of values and actions and changing these 

basic assumptions is extremely hard (Linnenluecke & Griffiths, 2010; Schein, 2010). Not 

understanding the basic underlying assumption may lead to a misinterpretation of the first 

and second level (Gartshore et al., 2017). A study by Feng et al. (2008) identified ‘patient 

safety as the first priority’ as an example of a basic underlying assumption of PSC. Yet, few 

studies have explicitly focused on the basic underlying assumptions of PSC. A study by 

Hoffman et al. (2014) about PSC simply classified basic underlying assumptions as ‘not 

measurable’ and did not consider it further in their analysis.  
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Potential effects of PSC on EGB  

As PSC is embedded through an organization on different levels, it could affect EGB 

in many ways, both positively and negatively. Predicting how PSC exactly affects EGB is 

complex. This is because PSC itself is (partly) context dependent and cannot be pre-specified. 

Furthermore, as described not all dimensions of PSC are properly understood because of the 

lack of qualitative and mixed-methods in this field of study. Furthermore, little is known 

about EGB in the context of healthcare. However, based on the antecedents of EGB and what 

is generally known about PSC, some potential effects can be identified. Firstly, perceptions of 

PSC (espoused values level of organizational culture) could affect EGB positively because of 

the person-organization fit (Mi et al., 2020). The aim of PSC is maximizing patient safety, 

based on values like fairness and respecting human limits. This can be seen as universal 

moral values as these are values that are perceived as inherently positive and important and 

for (almost) all people (Schwartz, 2005). In other words: (almost) everyone would agree on 

the notion that patients should be able to trust healthcare organizations in doing everything in 

their power to ensure their safety and prevent errors. This can be seen as a ‘values fit’ and 

following the results of the study by Mi et al (2020), this alignment of values can lead to 

positive attitudes and behaviors towards the organization and specifically to EGB.   

Nevertheless, PSC could also affect EGB negatively, based on aspects of the theory of 

planned behavior. As indicated by the narrative review on sustainability in healthcare by 

Sherman et al (2020), a common viewpoint in healthcare regarding patient safety in the form 

of infection prevention is that there is “no limit to the cost or material required to avoid any 

risk of healthcare acquired infection” (Sherman et al., 2020, p. 7). This has amongst other 

things led to infection prevention standards and behaviors that lead to pollution, while these 

measures are often not evidence-based (Gordon, 2020; Seifert & Guenther, 2019). As there 

seems to be a norm that ‘safety always comes first, no matter what’, employees may feel that 
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sustainability is not important - or at least not as important as safety - which in turn can 

negatively affect EGB.  

 Furthermore, perceived behavioral control on proactive EGB might be negatively 

affected by the high standardization of protocols and tasks in PSC (Ajen, 2002). 

Standardization and established protocols lead to less room for change, which thus may lead 

to lower perceived behavioral control to execute proactive EGB as there are few possibilities 

to perform such behavior. This would not be the case for task-related EGB, as this behavior 

does not require changes to the environment as it involves adhering to set organizational 

goals.  
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Methodology 

 Research design 

This research was conducted using a mixed-methods case study design. A case study 

was suitable in our study as it is appropriate for research that aims to answer why/how 

questions (1), takes place in an environment in which the researcher has little control over 

events (2) and covers a present-day phenomenon in (some sort of) a real-life context (3) 

(Phelan, 2011). 

Mixed-methods provides for integrating both breadth (quantitative) and depth 

(qualitative) of knowledge. This is especially relevant in the context of researching PSC as 

assessing all its dimensions requires qualitative methods to capture contextual nuances and 

deeper components (Churruca et al., 2021; Taras et al., 2009). For the quantitative part of the 

research, a descriptive, cross-sectional online survey was used. The quantitative part of the 

research focused on the ‘what’: it aimed to describe the general perceptions of patient safety 

culture, EGB and perceptions of a green organizational climate. The latter was included to get 

a sense of to what extent the employees currently perceive the organizational climate as 

‘green’, which has been proven to affect EGB (Norton et al., 2014). Furthermore, the survey 

allowed for the examination of possible relationships between these variables. The qualitative 

part of the research focused on the why/how as it allows for examining underlying dynamics 

(Eisenhardt, 1989). These methods included semi-structured interviews and observations. 

Semi-structured interviews are conducted using a set of pre-defined questions that assure the 

topics of the research questions are included (Kallio et al., 2016). The researcher is however 

flexible in using these questions and is flexible in diving deeper into a topic that pops up 

during the interview by using probes. This allows for more detailed and rich information by 

letting participants express their opinions freely. Observations allowed for insights into the 

physical environment of the hospital and the behavior of employees. This gave insights into 
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the current organizational culture (especially on the level of artefacts) and employee green 

behavior, especially task-related EGB as this behavior (e.g. separating waste, turning off 

lights) is more observable than proactive EGB.   

This study was part of a greater research project by the LDE (Leiden, Delft, Erasmus 

collaboration) center for sustainability about sustainability in healthcare (LDE Centre for 

Sustainability, 2022). The case organization was the LUMC, a university hospital in Leiden, 

the Netherlands. The LUMC has around 8800 employees and about 880 hospital beds. This 

hospital combines patient care with research and education (LUMC, 2020). In the field of 

sustainability, the hospital has some actions in the form of company-wide energy and waste 

targets and green teams embedded through different departments in the organization. 

Furthermore, the LUMC signed the Green Deal on Sustainable Healthcare (LUMC, 2020).  

 

Data collection 

Quantitative: survey  

The online survey was set up in Qualtrics. It was distributed through nonprobability 

sampling, in the form of convenience and snowball sampling. Contact details of department 

managers, secretaries and heads of green teams were collected through the intranet. They 

were contacted via mail in which they were informed about the purpose of the study and 

asked if they could distribute the survey in their department, using the URL or alternatively, 

via a poster with a QR code that linked to the survey (that was sent along in the mail). As 

organizational culture is formed throughout the whole organization (Ehrhart & Schneider, 

2016), a variety of departments were approached (clinical and non-clinical) and it was 

emphasized that any staff member was welcome to fill in the survey. Initially, 21 departments 

were contacted, but some employees responded that they would also send it to other 

colleagues. The total sample consisted of 130 participants (N = 130). 
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Survey procedure  

The quantitative data was gathered through a survey built via the Qualtrics platform. 

Participants were informed that the study was about the role of employees in the transition to 

a more sustainable hospital. Confidentiality and animosity were ensured and participants 

were informed that they could leave at any time during the survey. Then, the participants 

subsequently answered four sets of questions on patient safety culture, EGB, Green 

organizational climate, Pro-environmental attitude and demographic variables. Afterwards, 

the participants were debriefed, thanked and given the opportunity to leave any comments or 

remarks through a text box. The survey was set up in English and then translated in Dutch as 

most employees in the LUMC are Dutch. Only for the items measuring patient safety a 

validated Dutch translation was available. The other items were translated in Dutch. 

Reliability was determined using Cronbach’s a, and a score of > 0.6 is considered reliable. 

All Dutch translated items had adequate reliability, which was comparable to the original 

English construct and were thus considered reliable.  

 

Survey measures  

All items were 5-point Likert scale items (1=Strongly disagree, 5= Strongly agree).  

 

Patient safety culture  

PSC was measured using 10 items of the Hospital Survey on Patient Safety Culture (HSPSC), 

the most frequently used survey to measure patient safety culture (Waterson et al., 2019). The 

validated Dutch translation of the HSPSC was used (Smits et al., 2007). The total HSPSC 

consists of 12 dimensions and a total of 42 items. To avoid an unnecessary long survey that 

could lead to survey dropout (Hoerger, 2010) and as we only want to get a sense of overall 
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perceptions of PSC, the dimensions organizational learning-continuous improvement 

(Cronbach’s a = .722), management support for patient safety (Cronbach’s a = .798) and 

overall perceptions of patient safety (Cronbach’s a = .707) The scale proved reliable 

(Cronbach’s a= .766) so the three dimensions were averaged into one total score. 

 

EGB 

Both task-related and proactive EGB were measured. Task-related EGB was measured 

through 4 items on the employee task performance scale (Cronbach’s a = .905) (Bissing-

Olson et al., 2013; Mi et al., 2020). Proactive EGB was measured through 10 items in total 

that belong to the three categories of proactive EGB as proposed by Boiral & Paillé (2012): 

eco-initiatives (3 items, Cronbach’s a = .881), eco-civic engagement (4 items, Cronbach’s 

a = .837) and eco-helping (3 items, Cronbach’s a = .884). The three types of proactive EGB 

were averaged into one total score (Cronbach’s a = .905).  

 

Green work climate perceptions 

Three dimensions of green work climate perceptions were assessed. Items to assess 

employee’s perceptions of the organizational (4 items, Cronbach’s a = .870) and co-workers 

(4 items, Cronbach’s a = .820) orientations regarding sustainability were derived from 

Norton et al. (2014). Furthermore, perceptions of organizational environmental support (3 

items, Cronbach’s a = .724) were assessed on the scale suggested by Kim et al. (2020). The 

three dimensions of green work climate perceptions proved reliable (Cronbach’s a = .831) 

and were averaged into one total score.  
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Pro-environmental attitude 

The New Ecological Paradigm was used to measure pro-environmental attitude, which is the 

most widely used measure to do so since its publication in 1978 (Bissing-Olson et al., 2013). 

In our survey, the shortened 6-item NEP scale was used (Cronbach’s a = .707) (Dunlap et al., 

2000; Kim et al., 2020).  

 

Job characteristics 

The participant was asked whether he/she a direct interaction with patients in his/her job (0 = 

no, 1 = yes), as we were interested in whether this affected EGB. Furthermore, the participant 

was asked whether his/her department had a green team (0 = no, 1 = yes, do not know, 

recoded to = 0) to see if this had any effects on EGB or perceptions of a green work climate.   

 

Demographics 

The demographic characteristics age in intervals [18-24], [25-34], [35-44], [45-54], [55-64], 

[65 and over] [prefer not to say] as asking age through a categorical (closed) question 

generally leads to higher response rates (Gendall & Healey, 2008; Griffith et al., 1999). Staff 

position questions were derived from the HSPSC (Waterson et al., 2019).   

 

Qualitative: semi-structured interviews 

For the qualitative part of the research, a diverse sample of interviewees (n=6) was 

gathered through convenience and snowball sampling (table 1). The overarching research 

project by the LDE (that this study was part of) involved two-weekly in-depth sessions, 

lectures and workshops about different areas of sustainability within healthcare. Through 

these sessions, potential interviewees (I2 & I3) were identified and contacted. Two of these 

interviewees were already involved with sustainability in some way; I2 in the form of taking 
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initiative in ‘greening’ the operating room and I3 in the field of medical instruments, like 

looking for possibilities in the refurbishment of depreciated devices. Through snowball 

sampling, the remaining interviewees were recruited. The interview guide can be found in 

appendix A.  

 

Table 1 

Overview of interviewees 

Interviewee 

code 

Staff function Direct interaction with 

patients 

‘Involved’  

with sustainability 

in job 

I1 Radiology technician Yes No 

I2 Medical specialist (Gynecologist) Yes Yes  

I3 Medical technology employee No Yes  

I4 Section head/purchaser No No 

I5 Medical specialist (Radiologist) Yes No 

I6 Head of safety directorate / Anesthetist Yes No 

 

Data analysis 

Quantitative  

The statistical software SPSS was used for data analytics. Before analysis, the 

gathered data was prepared. The dataset was checked and corrected for missing data. To 

summarize the data, frequencies, means, standard deviations and Pearson’s Correlations were 

calculated. Multiple regression analyses were used to examine the relationship between the 

means of task-related EGB, proactive EGB and the independent variables PSC, Green work 

climate and pro-environmental attitude. As an exploratory procedure, stepwise regression was 

used for variable evaluation, in the way that it could indicate which variables had the highest 

predictive power in both task-related and proactive EGB. These variables were afterwards 

tested in another multiple regression model. Finally, ANOVA tests were used to assess 
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whether there were any effects of the job characteristics ‘direct interaction with patients’ and 

‘department has a green team’ affected PSC, EGB and perceptions of a green work climate.  

 

Qualitative 

The qualitative data was analyzed using thematic analysis methods which allow for the 

identification and analysis of themes (patterns) within data (Braun & Clarke, 2006). The 

semi-structured interviews were recorded and subsequently transcribed. Then, Atlas.ti 

(version 22) was used for open and selective coding. Open coding led to an initial number of 

213 codes, which was reduced to 109 codes by merging comparable themes. In the axial 

coding process, these first-order codes were clustered into eleven more abstract themes. 

Lastly, these themes were ordered into three aggregate dimensions. The coding process was 

iterative and involved comparing, merging and re-aggregating themes and second-order 

codes. All of the first-order themes and aggregate dimensions were summarized in a coding 

tree.   
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Results  

Quantitative results 

Data screening and preparation 

The initial number of respondents was 130 (N = 130), yet 53.8% of this were non-

respondents (respondents who did not fill in any questions). These were filtered out by 

applying a progress filter of >5% (as a progress of 5% was equal to 0 responses), which led to 

a cleaned sample of 80 (N=80). This sample had 57 (71,25%) full respondents and 23 

(28,75%) partial respondents. The missing value pattern indicated that the missing data 

increased as the survey progressed as shown in figure 2. This indicates survey dropout, which 

can be caused by a variety of factors like survey fatigue, no interest in the topic or lack of 

time (Hoerger, 2010).   

 

Figure 2: missing value pattern  

 

As missing data can lead to biased parameter estimates and inaccurate standard errors in 

statistical analyses, multiple imputation (MI) techniques were used to correct for this missing 

data. Multiple imputation is based on missing data that is Missing Completely at Random or 

Missing at Random. A missing value analysis indicated that Little’s (1988) test of Missing 
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Completely at Random (MCAR) test was not significant, = 25.429, DF = 65, p= 0.311. A 

significant Little’s test indicates that the missing data is not MCAR, which allowed for using 

multiple imputation to correct for the missing data.  

 Furthermore, outliers were removed if the absolute standardized value was greater or 

smaller than 3 (|z|>3). Task-related EGB and pro-environmental attitude contained 2 outliers 

and green working culture 1, so these cases were removed.   

 

Participants  

After filtering out non-respondents, the sample was comprised of 80 respondents. Table 2 

shows the participants’ characteristics of the sample. However, the percentage missing data in 

the demographics questions was high (around 28%), so it gives a limited picture of the actual 

sample.  As shown, the sample is quite diverse in terms of age and staff position. 

Furthermore, 70.7% of the participants indicated that they had direct interaction with patients 

and 63.8% of participants indicated that their department had a green team. 19% indicated 

that they did not know if their department had a green team.   
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Table 2 

Participant characteristics 

Profile of respondents % Valid %  % Valid % 

Age   Staff position   

25-34 22,5 31,0 Physician 11,3 15,8 

35-44 15 20,7 Nurse 13.8 19,3 

45-54 16,3 22,4 Technician (e.g. Lab, Radiology) 8.8 12,3 

55-64 15 20,7 Administrative 1.3 1,8 

65 and over 3,8 5,2 Management 7.5 10,5 

Missing 

 

27,5  Facility employee 1.3 1,8 

Direction interaction with 

patients 

  Researcher 2.5 3,5 

Yes 51,2 70,7 Surgery assistant 3.8 5,3 

No 21,3 29,3 Student / co-assistant 2.5 3,5 

Missing 27,5  Anesthetist nurse 5.0 7,0 

   Other 10.0 14,0 

Department has a green team   Prefer not to say 3.8 5,3 

Yes 46,3 63,8 Missing 28,7  

No 12,5 17,2    

Do not know 13,8 19,0    

Missing 27,5     

 

Descriptive statistics  

Frequencies 

In table 3, the average frequencies of all variables corrected for missing data can be 

found. The full frequency table can be found in appendix B, in which all items are included. 

In total, 56,1% of responses on items measuring PSC were positive. Management support for 

PSC was the dimension with the lowest positive score (39,1%), whereas the dimension 

learning-continuous improvement was highest (67,7%).  Furthermore, a majority (53,5%) of 

responses on task-related EGB were positive. Answers on proactive EGB were more divided 

and negative and positive responses were about equally divided (40,5% / 42,4%). Out of the 

dimensions of proactive EGB, eco-civic engagement showed the highest frequency of 
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negative responses (47,4%). Dimensions on green work climate show a relatively high 

percentage of ‘neither’ responses (30,4%) compared to other constructs, although the 

majority of further responses were positive (55,7%). Lastly, pro-environmental attitude 

showed a high positive frequency (75,5%).     

 

Table 3 

Responses (frequencies) to survey measures 

 

(Strongly) Disagree Neither (Strongly) Agree 

Valid % 

General perceptions PSC 14.5 24.0 61.5 

Learning-continuous improvement  9.7 22.6 67.7 

Management support PSC 20.7 40.1 39.1 

Total PSC   15.0 28.9 56.1 

Task-related EGB 28.8 17.7 53.5 

Eco-initiatives  32.3 17.4 50.3 

Eco-civic engagement 47.4 19.0 33.6 

Eco-helping 41.7 15.1 43.2 

Proactive EGB 40.5 17.2 42.4 

Organ. environmental orientation  13.0 25.9 61.2 

Organizational environmental support 18.4 33.3 48.3 

Co-workers environmental orientation 10.4 32.1 57.7 

Green work climate 13.9 30.4 55.7 

Pro-environmental attitude 5.7 18.7 75.5 

 

Correlations 

Table 4 shows the Pearson Correlations between all variables, as well as the means 

and standard deviations (SD). Generally, the analysis shows that proactive EGB was weakly 

positively related with PSC r = .22 , p < .01 , Green work climate r = .29 , p < .01 and all 

underlying dimensions of these variables, although correlation were considered weak as all 

correlation coefficients were below r < 0.3. Furthermore, task-related EGB showed no 
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significant correlation with PSC r = .02 , p > .05 and GWC r =.05, p > .05. Pro-

environmental attitude was significantly positively correlated with proactive EGB r = .22 , p 

< .01. There was a non-significant correlation of r = -.02, p > .05 between task-related EGB 

and pro-environmental attitude. PSC was weakly positively correlated with GWC r = .21 , p 

< .01.  Furthermore, age was weakly positively correlated with PSC r = .29,  p < .01, and 

proactive EGB r = .33 , p < .01. Having a green team was positively correlated with 

Proactive EGB r = .21 , p < .01, but not with task-related EGB r = -.03 , p > .05. Lastly, 

interaction with patients showed negative correlation with task-related EGB r = -.33, p < .01, 

proactive EGB r = -.15, p < .01 and positive correlation with general perceptions of PSC r = 

.3 , p < .01.  

 

Table 4 

Pearson’s correlations 

 

 Mean SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1. PSC: Overall perception 3,49 1.29 --                

2. PSC: Org. learning 3.58 1.51 .48** --               

3. PSC: Man. support 2.85 1.33 .42** .58** --              

4. Patient safety culture 3.31 1.12 .76** .86** .82** --             

5. Task-related EGB 3.24 1.25 -.003 .00 .05 .02 --            

6. Eco-initiatives 3.35 1.67 .15** .06 .07 .11* .26** --           

7. Eco-civic engagement 2.66 1.17 .25** .25** .15** .27** .068 .47** --          

8. Eco-helping 2.93 1.25 .13** .17** .16** .19** .17** .42** .70** --         

9. Proactive EGB 2.98 1.12 .21** .18** .15** .22** .21** .81** .84** .82** --        

10. GWC: Org. attitude 3.39 1.26 .01* .07 .29** .19** .35** .22** .14** .26** .25** --       

11. GWC: Org. support 2.96 1.48 .12* .10* .23** .18** .05 .20** .20** .19** .24** .68** --      

12. GWC: Co-workers 3.39 0.78 .10* .12* .19** .17** .04 .15** .25** .25** .26** .36** .37** --     

13. Green work climate 3.17 0.96 .14** .12* .26** .21** .06 .22** .26** .25** .29** .67** .93** .69** --    

14. Pro-environmental attitude 3.85 1.18 .24** .30** -.02 .22** -.02 .36** .28** .30** .39** .05 -.06 .22** .04 --   

15. Age - - .18** .26** .27** .29** -.09 .25** .31** .35** .33** .01 .16** .03 .13* .21** --  

16. Green team - - .02 .08 .05 .06 -.03 .16** .17** .23** .21** .05 .13* -.03 .08 .05 -.01 -- 

17. Interaction patients - - .30** .06 -.08 .11* -.33** -.10 -.14** -.15** -.15** -.22** -.08 -.14** -.12* -.16** -.04 .19** 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Statistical analysis 

To examine relationships between both types of EGB and the remaining variables, 

multiple linear regression was used. Firstly, a ‘general’ model was tested using only the main 

(consolidated) variables PSC, GWC and pre-environmental attitude (NEP) independent 

variables. The second model used stepwise regression to identify possible predictors of task-

related and proactive EGB, using all constructs of PSC, GWC and the demographic variables 

age, green team and interaction with patients. The aim of this second model was to explore 

relationships in more detail. In order for analysis to be reliable and valid, for each significant 

model the assumptions linearity, multicollinearity, homoscedasticity and normality of 

residuals were assessed. This can be found in appendix C.  

 

General multiple linear regression models 

For the general regression models, task-related EGB and proactive EGB were inserted 

as the independent variables, PSC, GWC and NEP as dependent variables. For task-related 

EGB, the model was not a significant predictor of task-related EGB, F(3,423) = 0.579, p = 

0.629. For proactive EGB, the model was statistically significant F(3,423) = 42.416, p=0.000 

and explained 23,1% of the variance in proactive EGB. All assumptions for multiple 

regression were met (see appendix C). The perceptions of patient safety culture (β = 0.089, p 

= 0.047), green work climate perceptions (β = 0.257, p = 0.00) and pro-environmental 

attitude (β = 0.355, p = 0.000) predicted proactive EGB significantly at the a = 0.05 level.  
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Table 5 

Multiple regression proactive EGB 

 Proactive EGB 

Variable β SE t p 

PSC 0.089 0.045 1.992 0.047 

GWC 0.257 0.051 5.893 0.000 

NEP 0.355 0.041 8.141 0.000 

 R2=0.231 

F(3,423) = 42.416, p=0.000 

 

Regression using stepwise selected variables  

In stepwise regression, multiple regressions are executed in which for each regression the 

weakest correlated variable is removed. Stepwise regression can be used as an exploratory 

approach in finding appropriate predictors. The stepwise regression model itself is not 

reliable as stepwise regression causes bias (Hwang & Hu, 2015). For stepwise regression, the 

variables general perceptions of PSC (PatSaf_gentot), organizational learning 

(PatSaf_learntot), management support for patient safety (PatSaf_mantot), organizational 

orientations regarding sustainability (GreenCultOrg_tot), co-workers orientations regarding 

sustainability (GreenCultCow_tot), perceptions of organizational environmental support 

(GreenCultOrgSup_tot), age (Age), green team (GreenTeam)  and direct interaction with 

patients (Directinteraction) were included as independent variables. Task-related and 

proactive EGB were included as dependent variables.   

A stepwise regression with task-related EGB as outcome variable led to a model with 

6 statistically significant output variables: GWC: Org. attitude, GWC: Org. support, Direct 

interaction with patients, pro-environmental attitude, general perceptions of patient safety and 

management support for patient safety. These variables were included in a multiple 

regression model, which was statistically significant F (6,333) = 18.508, p = 0.000 and 

explained 25% of the variance in task-related EGB. However, overall perceptions of patient 
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safety (β = 0.08, p = 0.176) and management support for patient safety (β = 0.05, p = 0.107) 

were insignificant and removed. The final model with the four remaining variables was 

statistically significant F(4,335) = 28.574, p = 0.000 and explained 25.4% of the variance in 

task-related EGB. The perceptions of the organizational orientation regarding sustainability 

(β = 0.530, p = 0.00), perceived organizational environmental support (β = -0.333, p = 0.00), 

pro-environmental attitude (β = -0.104, p = 0.031) and whether someone has direction 

interaction with patients (β = -0.253, p = 0.00) predicted task-related EGB significantly at the 

a = 0.05 level.   

 

Table 6 

Multiple regression proactive task-related EGB, variables selected by using stepwise 

regression 

 Task-related EGB 

Variable β SE t p 

GWC: Org. attitude 0.530 0.065 8.006 0.000 

GWC: Org. support -0.333 0.055 -5.128 0.000 

NEP -0.104 0.051 -2.172 0.031 

Direct interaction patients -0.253 0.136 -5.166 0.000 

 R2=0.254 

F(4,335) = 28.574, p = 0.000 

 

The stepwise regression with proactive EGB as outcome variable indicated six predictors: 

pro-environmental attitude, green work climate, age, green team, direction interaction with 

patients and overall perception of PSC. These variables were included in a multiple 

regression model, which was statistically significant F(1,333) = 26.835, p = 0.000 and 

explained 32.5% of the variance in proactive EGB. Pro-environmental attitude (β = 0.269, p 

= 0.046), perceptions of a green work climate (β = 0.202, p = 0.00), age (β = 0.226, p = 

0.000) green team (β = 0.204, p = 0.00), direction interaction with patients (β = -0.145, p = 
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0.005) and overall perceptions of PSC β = 0.118, p = 0.021) predicted task-related EGB 

significantly at the a = 0.05 level.  

 

Table 7 

Multiple regression proactive EGB, variables selected by using stepwise regression 

 Proactive EGB 

Variable β SE t p 

NEP 0.269 0.046 5.521 .0.000 

Green work climate 0.202 0.055 4.34 .0.000 

Age 0.226 0.041 4.835 .0.000 

Green team  0.204 0.109 4.395 0.000 

Direct interaction patients -0.145 0.127 -2.835 0.005 

PSC: Overall perception 0.118 0.044 2.317 0.021 

 R2=0.325 

F(1,333) = 26.835, p = 0.000 

 

Effects of job characteristics  

One-way ANOVA tests were performed to compare the effect of direct interaction with 

patients (1) and working in a department with a green team (2) on EGB (task-related EGB, 

eco-civic, eco-helping, eco-initiatives, proactive EGB) and the constructs of green working 

climate. To gain more insights on this, ANOVA tests were used. Three assumptions about the 

data must be met in order to conduct ANOVA: independent observations, normality and 

homogeneity. The first two assumptions are met, as observations are independent and the 

sample has a reasonable size (n > 30), for which normality is not required. Homogeneity was 

tested using Levene’s test, in which a significant result indicates that the population variances 

are equal and that the assumption of homogeneity is not met.  

A one-way ANOVA indicated that there was a statistically significant difference 

between employees with direct patient interaction and employees without direct patient 

interaction on perceptions of green organizational orientations F(1, 344) = 17.029, p < 0.01. 
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Employees with direct patient interaction (M = 3.205, SD = 1.23) reported statistically lower 

perceptions of organizational orientations regarding sustainability than employees without 

direct patient interactions (M = 3.793, SD = 1.03). The homogeneity assumption was met as 

Levene’s test indicated equality of variances F(1,344) = 0.92, p > 0.05.  

Employees that worked in a department with a green team (M = 2.92, SD = 1.18) 

reported statistically significantly higher eco-civic engagement than employees with no green 

team (M = 2.49, SD = 1.12) F(1, 346) = 10.430, p < 0.01. The homogeneity assumption was 

met as Levene’s test indicated equality of variances F(1,346) = 3.42, p > 0.05. Besides, 

average perceived organizational environmental support was statistically significantly higher 

in employees that had a green team (M = 3.136, SD = 1.31) than employees that did not have 

a green team (M = 2.783, SD = 1.35), F(1, 345) = 0.075, p < 0.05. The homogeneity 

assumption was met as Levene’s test indicated equality of variances F(1,345) = 0.075, p > 

0.05.      

 

Qualitative results 

Figure 4 displays the coding tree in which the first-order codes, second-order themes and  

aggregate dimensions. The three labels were labelled as follows: ‘fearful of consequences of 

changes ‘(1), ‘rigid environment’ (2) and ‘patient safety is actively managed, sustainability is 

not’ (3). The findings are discussed in detail using relevant quotes and are structured along 

the three main thematic dimensions.   
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Fear of change  

Generally, there seems to be a culture in which there is reluctance towards 

implementing change because of potential negative consequences, mostly in the field of 

patient safety risks. This conservative attitude is deeply rooted within healthcare, and 

hesitance to change is not limited to sustainability: doctors are generally conservative to any 

change (I6). This attitude is taught within education: “That conservative attitude that we 

talked about earlier, that's doctor-specific, as in that's how you're also trained. Better safe than 

sorry.” (I2) Furthermore, doctors tend to be cautionary because often processes are very 

delicate, in which a small change can have big consequences (I6). A doctor can have years of 

experience with a certain method and thus knows exactly what the outcomes are. Changing 

this may lead to patient safety risks, which are to be avoided. Yet, doctors also sometimes 

tend to ‘hide’ behind patient safety to prevent changes, often out of a personal preference:  

I also think the doctor hides behind patient safety as the only weapon against changes. 

And that also has to do with costs. If a doctor can get a cheaper tong, but he likes the 

other tong more, or if it’s better and easier, he will always say: patient safety is at 

stake. So, he uses the word safety as a blow back, in the context of costs, 

sustainability, changes, that is always on our lips. (I2) 

Besides a fear of patient safety risks, there is a fear of being held (legally) accountable if 

something goes wrong after implementing a change. Patients can file complaints about a 

doctor at the medical disciplinary tribunal, which can have serious consequences (I3). At the 

moment, it is not clear whether an individual employee carries such a responsibility, or 

whether the hospital itself takes on this responsibility.  

Furthermore, hesitance to change is enhanced by the way risks are treated within 

hospitals. Risks involve two aspects: frequency and the severity of this consequence (I3). 
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Currently, in the hospital there seems to be both an overestimation of frequency as well as the 

severity of the consequences:  

We actually live in a time in which nothing can go wrong. So, if something occurs in 

0,1% of cases and it is possible to decrease this to 0,09%, we think it is even better. 

While you can rightfully ask if that is necessary, in the light of sustainability. Then 

every patient would say: yes, but then I am just that one patient who gets an infection. 

However, an infection is treatable. (I2) 

Currently, any decrease of the frequency of a risk is seen as better, even if the chance of it 

happening was already very small. Sometimes risks are very serious as they can lead to 

deaths, but often it is about something less serious, like a treatable infection (I2). Currently, 

little distinction is made between these high and lower types of risks and potential negative 

sustainability consequences are not considered when preventing risks. Often, big measures 

are taken to prevent risks that have questionable chances of happening and severity, while 

these practices often lead to unsustainable consequences:  

In the hospital, all fluorescent lamps are replaced once a year. So, I saw that and I 

asked why that was, and it was because if it breaks it's dark in here, so we better do it 

ahead of time. Then you think: well, isn’t that a weird train of thought? But yes, I also 

understand their thinking, because if you have to walk around in the dark, that doesn't 

work of course. But then the question is: how big is the problem if it goes wrong? And 

then I come to patient safety, when we look at those lamps that can break, well if it 

happens we'll walk around with a flashlight. And then you have to look at how often it 

occurs, and suppose it is 0.01%, then you have to ask yourself whether you have to set 

up an entire company to replace those lamps in the hospital. (I2) 

Making proper considerations about certain practices and their risks requires research in the 

form of risk-analyses. However, currently there is no department or team that is responsible 
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for doing these kinds of analyses. The medical technology department is capable of doing 

these kinds of analyses in the field of medical equipment, but they do not get time to do this 

(I3). Currently, there seems to be a ‘no harm, no foul’ attitude, as there are numerous 

practices and guidelines that are meant to lead to more safety have mixed evidence. However, 

these practices often cause an environmental burden which is not taken into consideration. 

Another example can be found in the use of disposable gloves, which leads to high amounts 

of waste. It is not clear whether gloves should be changed after each contact with a patient, 

whether they can be used for longer periods of time or whether washing hands thoroughly is 

equally safe (I2). Yet changing this can lead to fear, partly caused by the fact that the use has 

been so ingrained for many years (since the AIDS era) (I2):  

Still, that [disposable gloves] gives a kind of false safety, because you have the idea 

that you are well protected by it, but if we read the rules carefully we don’t always 

have to wear those gloves. (I2) 

 

Rigid environment 

The environment in which healthcare workers operate is rigid and hard to change. A 

variety of factors contribute to this. Firstly, unchangeable barriers are important contributors 

to this rigidity. Unchangeable barriers can be found in two forms: legal and technical barriers 

(I3, I5). There are certain rules that ensure safety, but hinder sustainability. A large part of 

hospital waste comes from packaging, but sterile products must be double wrapped according 

to the law (I3). Employees often have ideas about making certain instruments more 

sustainable, and they can approach the manufacturer to do this, with the help of the medical 

technology department (I3). However, any change to a product must apply to the Medical 

Device Regulation (MDR). The MDR is an EU regulation regarding the safety and effectivity 

of medical instruments. A conformity assessment takes a lot of time and is costly, which is a 
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barrier to making instruments more sustainable. The MDR is not about sustainability, and this 

is not likely to change soon as the MDR is fairly new (I3). Besides, developing entirely new 

ideas requires thorough testing and experimentation, which leads to the old and proven 

technology being cheaper. However, I3 noted that regulations and law also offer more room 

than people think: “I think that people are always very scared of legislation. It offers plenty of 

possibilities, provided you have considered the risks, controlled them. And that you are not 

just doing something.” (I3) Sustainability can also be hindered by technical barriers. Some 

types of equipment, like MRIs, simply cannot be put off because they need permanent 

cooling (I3, I1).  

Furthermore, in terms of making materials and equipment more sustainable, hospitals 

are dependent on manufacturers, which do not always seem to be a frontrunner in this field. A 

substantial part of the environmental burden of healthcare is caused by the use of single-use 

instruments, which were pushed into the market by manufacturers selling them as cheaper, 

safer and more convenient (I4). Yet, single-use instruments cause a lot of waste, not only 

from the instrument itself, but also by its packaging. However, it is not easy to change to 

reusables, simply because for many instruments manufacturers do not produce a reusable 

option (I5). The business model of manufacturers is built around single-use materials, which 

makes them hesitant in changing their business models as single-use materials are more 

profitable (I2). Furthermore, manufacturers possess power in the way they can compose the 

‘intended use’ by themselves, which describes how the healthcare professional should use the 

instrument (I3). Because of this, medical professionals are obliged to throw away a single-use 

material, even if it is technically possible to sterilize and reuse it. Not following the intended 

use can (theoretically) be done, but the consequence is that the responsibility if something 

goes wrong moves to the medical professional or the hospital, and there could be legal 

consequences, which was also touched upon in the first aggregate theme. Single-use materials 
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are often ‘simple’ instruments, like scissors or tweezers, but also much more expensive and 

advanced devices, which can lead to frustration:  

A scope is a fully medical electrical device. They are not necessarily very cheap – a 

few thousand euros – but you throw them away. Yes, I do have my doubts about that. 

And there are still a number of things that are disposable but should not be. (I3) 

Another example of an intended use practice is the expiration date of medical equipment. 

After the expiration date, the product should be thrown away, even if it is still in proper 

technical condition. This power of manufacturers can lead to frustration: “We sometimes 

have discussions with the manufacturer about appliances, if it is beyond its expiration date we 

say ‘why?’, it is still working fine.” (I3). The government could play an important role in 

enforcing rules on this or by making single-use instruments more expensive, but currently the 

government seems rather passive (I2).  

An often-mentioned experience was a perception of general unsustainable behavior 

amongst colleagues, mostly in ‘smaller’ sustainability practices (task-related EGB) like 

putting off lights and separating waste properly. In principle, computers and lights are to be 

put off when the working day is over, but in practice they are often still on (I3, I5, I1). 

Furthermore, most employees seem not to be too concerned with sustainability (I5, I6). 

Several interviewees (I1, I4, I6) mentioned a difference between sustainable behavior at 

home and at the hospital and that people seem to care less at their workplace: “I sometimes 

say very cynically that if people could take the energy to save home with them, they would 

do it.” (I1). Yet,  even the employees that are in fact concerned with sustainability do not 

always act if they think something could be done more sustainable, simply because it is ‘just 

the way things go here’:   

“I don't think they [colleagues] care that much about it. Neither do I when I'm at work. 

You're in a certain flow and with certain things, but I'm not going to call the 
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pharmaceutical company to ask if they could put a layer [packaging material] less 

around it.” (I5) 

Furthermore, employees often perceive that little change is possible because current practices 

arise from regulations and protocols, whereas actually these are habits (‘just the way things 

go’) and are not formally established. An example can be found in shutting down medical 

imaging equipment (CT scanners) at night. Currently, medical imaging equipment is not 

turned off at night, because of safety concerns (taking the startup time and potential technical 

problems in consideration). When asked whether (a portion of) equipment could be shut 

down if no one was there (e.g. at night), I1 believed it could not be changed. Yet, employees 

from the medical technology department indicated that there was no official regulation to 

leave devices on, it was merely done from a ‘better safe than sorry’ perspective and turning 

the devices off was never thoroughly researched (I3).  

Another factor that contributes to the perception of an unsustainable organization lies 

in little visibility of current sustainability practices, which leads to people believing that far 

less is happening than actually is (I4, I1, I6). The hospital has a variety of sustainability 

practices, most prominently in the organization of green teams in several departments. Yet, 

these green teams are hardly visible and what kind of things they do is even more hidden (I4). 

There is a general sense that sustainability is something a few enthusiastic individuals do, 

while in practice more happens than people think. An example of this is on-site composting 

of organic waste, which is distributed to local schools and allotments (I3).  

Lastly, hospital workers are generally very busy and time pressure is often high, so 

working procedures are as efficient as possible and people are generally very hesitant to 

changes that lead to lower efficiency and convenience (I4, I5, I3). People often perceive that 

working more sustainably leads to lower convenience, which in turn leads to hesitance and 

experiencing it as a hassle: “we [doctors] are always irritated when there are too few things 
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on the table, but that does imply that there is always too much and that we have to throw 

things away.” (I5); “A lot of people also think it [separating packaging waste] is a hassle, 

which is also partly true because we want them to hand over things quickly, and then they 

have to unpack it quickly and then throw it away somewhere else” (I5). Convenience is also 

often linked to patient safety: the example of always having enough (or actually too much) 

instruments on the operation table can be ‘sold’ as patient safety as there is sufficient material 

if something unexpected happens, yet it is also just more convenient to have too much 

material around in case something drops on the ground (I2, I5). Employees do not like lower 

convenience, yet they might be more willing to accept changes if the advantages or reasons 

for sustainable products are clear, which currently often does not seem to be the case (I2). 

Furthermore, employees already have a lot of administrative tasks and lots of rules and 

procedures they have to comply to. Adding more (sustainable) tasks may make them feel 

overwhelmed:  

People already have so much on their minds and then additional rules are added, they 

already feel they have so much to do, write down and register. Then they have six bins 

in front of them and then they also have to think about where to put it. (I3) 

 

Patient safety is actively managed, sustainability is not  

The final aggregate dimension is about the general notion that patient safety is a core 

element of the organization and that it is managed actively, whereas sustainability is merely 

seen as a ‘side’ project and depends on motivated individuals. Regarding patient safety 

culture, the ‘just’ culture is perceived to be truly embedded in the organization (I3, I6), which 

entails that there is a system to report incidents and calamities without being blamed, with a 

strong focus on learning from these incidents. The development of this culture has been going 

on for a long time and is still being actively managed today (I6). There is a broad variety of 
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tools available to do this, like auditing, e-learning, setting up safety programs with specific 

and concrete targets and quality dashboards (I6). Besides, there are about 30-40 functions that 

are involved with safety, which shows its diversity. Since a few years, the implementation of 

Safety II has started (I3, I6), which goes further than examining just one incident as it is 

prospective and it analyses the entire system. The involved studies are much broader-scale 

and are supposed to lead to more systemic changes (I6) In the development of patient safety 

culture, a variety of employees (e.g. doctors, nurses, researchers) get training and are 

involved in doing the studies that are part of the Safety II culture, so it is embedded 

throughout the whole organization (I3).  

While the patient safety culture is managed top-down and lots of tools are available to 

manage this culture, sustainability is currently mostly a bottom-up, intrinsic activity that 

relies on motivated individuals. Generally, it seems that awareness of sustainability is 

growing, but it is not considered a core element of the organization in the way patient safety 

is:  

“It is a hobby project of a few people. I see at the facility company that they do quite a 

lot about it, they also feel a bit like the leaders in this theme, of course it also deals 

with major themes such as energy and things like that. I think that the facility 

management company does play a leading role in this, but that does mean that you do 

not yet get to the core of the care, but that it is all around it.” (I6) 

Despite the growing awareness of sustainability, the majority of doctors do not feel that it is 

their responsibility: “I really notice that we are in the awareness phase: the doctors you 

approach say: ‘Oh nice, but not for my patients’.” (I2). The dependency on intrinsically 

motivated employees that take initiative in sustainability efforts leads to differences between 

departments regarding sustainability in the hospital (I4, I3). Furthermore, department 

managers cause differences in the level of sustainability efforts in departments:  
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“One pays attention to a duster, the other to a sticker. Every department has its own 

culture, but the management decides. They have a lot of influence, because they can 

name such things more often. (I1)    

Motivation for sustainability is often triggered by frustration or disbelief about current 

unsustainable practices, like seeing the amount of waste that is produced every day and by 

noticing differences between behavior at home and in the hospital: 

Well, you notice that employees sometimes think: at home I separate the waste, and at 

home I don't immediately grab a new piece of paper. In the hospital I do that from a 

medical point of view, while I sometimes think to myself: instruments that cost 350 

euros, for example, I do 3 snips with it and then I throw it away. And that doesn't feel 

right to me. (I2) 

Besides, motivation comes from a general awareness that humans use too much resources and 

things must change (I1).  

Multiple interviewees mentioned that top management should take a more proactive 

approach as currently “everyone is just doing something” (I2). Furthermore, employees 

experience little support by top management in setting up a green team: “They started years 

ago with that and it wasn’t supported at all by the management. There are also other things 

that need your attention, that made it water down” (I1). A lack of support can be found in 

needed money for sustainability practices. In general, hospitals have small margins:  

In my view, what also plays a role for a hospital is that our margins are so small. In a 

company you can easily have a 7-10% margin on your production. In a hospital it is 

about 1.5% margin. So, the investment decision - to do things differently or to deploy 

people differently - disrupts the economic process very quickly. (I6) 

Often, sustainability practices require a higher initial investment, but save money in the 

longer term, for example in washable coats that are paid back in 2-3 years (I3). However, 
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there seems to be a short-term focus which leads to not investing in such practices because of 

the higher initial cost. This can lead to frustration in employees: “Just like they have golden 

ideas that cost money, and then they are terribly disappointed if the hospital says 'don't do it' 

because it costs so much more.” (I6).  

Furthermore, a reason for the restraint of higher management in sustainability could 

lie in a fear of negative reactions after implementing a sustainable practice (I2). One 

interviewee proposed to the board cutting all meat from the hospital, from a sustainability 

perspective. Yet, they responded to not do that because it would lead to negative (public) 

commotion. Negative reactions could also arise amongst the staff: implementing changes 

often leads to a need to adapt to lower comfort (e.g. a lower temperature, computer is always 

on and ready to use), which could lead to responses along the lines of ‘not treating your 

employees decently’. Measures can be hard to take, because “they are surrounded by so much 

emotion” (I2).      

 Lastly, employees seem to lack relevant knowledge to execute EGB. This is 

especially the case for task-related EGB. The hospital has some sustainability-related targets, 

but these are hospital wide and mainly relevant for the facility department as they focus on 

‘large’ goals like energy and waste total (I6). There is a lack of specific sustainability goals 

for departments, which decreases the ‘need’ to execute EGB. An example of a lack of 

knowledge to execute task-related EGB properly lies in the field of materials and waste. The 

hospital is already making efforts to sustainability and employees are expected to segregate 

different types of waste, like paper and plastics. Yet, employees often lack proper knowledge 

about what waste belongs in which bin (I1). They also do not receive any formal training 

about this (I1, I5). Furthermore, the benefits of sorting waste are not clear, and among some 

employees there is a persistent belief that it does not make sense to sort waste, as it all ends 

up on the same heap anyway (I1, I4). Proper sorting of waste is further complicated by the 
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fact that both reusables and single-use instruments are used in the same procedures, as some 

single-use instruments are replaced by reusable versions:  

(…) currently we have an enormous problem with the mix disposable non-disposable. 

People do not know anymore what they can throw away and what not, so we throw 

away everything now. And that leads to very high costs. But vice versa too: you don’t 

want disposable things to end up in your autoclave. (I3) 

Furthermore, the inherent complex nature of sustainability further complicates employees’ 

understanding of how they can contribute. Changes in procedures can lead to unexpected 

outcomes and it is not always easy to evaluate what is more sustainable. Analyzing and 

comparing practices to see which one is more sustainable is often more complex than it 

seems at first sight and requires LCA (life-cycle analysis) thinking, that assesses the entire 

lifecycle of a product or process. An example can be found in a surgery in which a heart 

valve is replaced. The ‘traditional’ way of doing this is by cutting open the entire thorax. A 

much more sustainable way is by placing it through an inguinal vein. The latter surgery itself 

is more sustainable, yet it cannot be said that the whole process is more sustainable, as the 

valve placed in the new method lasts 5 years, while the valve in the ‘traditional’ way of 

operating lasts 20 years (I2). LCA thinking is complex and cannot be left to individuals in the 

workplace (I3).     
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Discussion 

This study aimed to explore the effects of patient safety culture on employee green 

behavior in a healthcare organization using a mixed methods approach. The main finding of 

this study is that there are multiple elements related to patient safety culture that hinder EGB. 

Quantitative results indicated that perceptions of patient safety (espoused values of PSC) 

showed small positive effects on proactive EGB only. Qualitative results indicated that the 

other dimensions of patient safety culture (basic underlying assumptions and artefacts) did 

affect both types of EGB in numerous ways. The main findings were that patient safety 

culture (1) involves a presumable underlying assumption of a pursuit to avoid any patient 

safety risk and (2) has led to the formation of a rigid environment in which there is little room 

for (sustainable) change, which is disadvantageous for EGB. The effects can be explained 

using the theory of planned behavior, which states that the main antecedent of a behavior is 

someone’s intention to do the behavior, which is shaped through attitudes, norms and 

perceived behavioral control (Ajen, 2002).  

Before we explain the results in more detail, firstly the sometimes seemingly 

contradictory findings of the findings of the qualitative and quantitative studies require 

attention. Qualitative results indicated only a small positive relationship between PSC and 

proactive EGB, whereas qualitative results identified several factors related to PSC that 

hinder EGB. This difference can be explained by going back to what both studies actually 

measure. As mentioned in the literature review, surveys are only able to capture the ‘surface’ 

level of organizational culture (Churruca et al., 2021; Taras et al., 2009). So, our results 

suggest that the ‘surface’ level of PSC has little effects on EGB. The quantitative study did 

however uncover interesting and sometimes unexpected effects, which will be discussed in 

more detail below. In turn, the qualitative methods assessed the PSC in more detail on all 

three organizational culture levels (Schein, 2010), which revealed that the other levels of 
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organizational culture (artefacts and basic underlying assumptions) affect EGB and 

perceptions of a green working climate in multiple ways. Furthermore, quantitative results 

indicated a seemingly more ‘optimistic’ view on EGB and green work climate perceptions 

than qualitative results did. Sampling bias in the quantitative part of the study should be taken 

into consideration. Sampling bias is suggested by the relatively high percentage of employees 

with a green team (63,8% compared to about 25% in the total organization) in the sample and 

by the fact that many participants dropped out of the survey during the sustainability-related 

questions, which suggests less interest in the topic and survey fatigue (Porter et al., 2004). 

Social desirability bias might also play a role, as this should always be considered in self-

reported surveys that include ‘morally’ relevant questions (EGB). Social desirability entails 

over-reporting of ‘good’ behavior (EGB) to achieve a better social impression of oneself 

(Nederhof, 1985). Yet, research has found that the effect of social desirability bias in 

environmental psychology research seems to be small (Vesely & Klöckner, 2020). 

Furthermore, our research design included several factors that counteract social desirability 

bias, like ensuring anonymity and confidentiality and using neutral wording (Vesely & 

Klöckner, 2020). Lastly, the applied mixed methods approach allowed for triangulation of the 

data, which mitigate the social desirability bias of the study as a whole. Triangulation 

increases external validity and has the potential for more robust interpretations regarding 

social desirability (Ried et al., 2022). The overall findings of the study are discussed in more 

detail below, following the dimensions of theory planned behavior.  

 

Attitude 

In the theory of planned behavior, attitude refers to the subjective evaluation of the behavior 

and whether the outcome is perceived as desirable (Ajen, 2002; Katz et al., 2022). Both 

quantitative and qualitative results indicated that pro-environmental attitude is high and that 
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attitudes regarding EGB were positive, in the way that it was seen as beneficial and desirable. 

Furthermore, people indicated that seeing the high amounts of waste produced and the 

discrepancy between sustainable behavior at home and at work motivated them to engage in 

EGB. However, qualitative results also indicated that a small part of their co-workers did not 

care much for separating waste, as they believed it all ends up in the stream eventually so it 

makes no sense. There was little available information or knowledge about waste (e.g. no 

trainings), while access to information and increasing knowledge about waste may improve 

and increase EGB as indicated by previous research (Johansson, 2016; Liobikiene & Poškus, 

2019). Thus, this shortage of knowledge may not help in overcoming environmental 

skepticism in the organization (Sabbir et al., 2021).  

An unexpected result related to attitude was found in multiple regression in task-

related EGB, namely that pro-environmental attitude was negatively related to task-related 

EGB. This was contrary to previous studies (Dahiya, 2020; Norton et al., 2015). A possible 

explanation might lie in how people with higher pro-environmental attitudes interpret 

‘environmentally friendly’ ways differently (stricter) than people with lower pro-

environmental attitudes as suggested by previous studies in the field of sustainable 

consumption (Gleim et al., 2013; Johnstone & Tan, 2015; Matthes & Wonneberger, 2014). 

Research in this field on the attitude-behavior gap indicated that people with a higher pro-

environmental attitudes are found to be more skeptical about the perceived effectiveness of 

sustainable practices, in the way that they believe a practice will actually make a difference to 

the environment (Gleim et al., 2013). Qualitative results indicated that task-related EGB was 

quite ‘basic’ in the hospital and included common things like putting off lights and separating 

waste, but that sustainability was not yet embedded in the ’core’ of the organization. Because 

of the potential higher skepticism in people with higher pro-environmental attitude, they 

might perceive that these basic practices do not qualify as executing their work in 
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environmentally friendly ways. Pro-environmental attitude did show a positive effect on 

proactive EGB, which was in line with previous research (Katz et al., 2022; Sabbir et al., 

2021).  

 Furthermore, quantitative results indicate that perceptions of patient safety culture had 

a (small) positive effect on proactive EGB. This could be explained by our hypothesis on 

potential positive effects of PSC on EGB because of the person-organization fit (Mi et al., 

2020). As it is likely that people agree with the values PSC is based on as they can be seen as 

moral values (e.g. patient safety, fairness) (Schwartz, 2005), according to person-organization 

fit this alignment of values can lead to positive attitudes and behaviors towards the 

organization and thus in this context to proactive EGB.   

 

Norms 

Perceived norms are the experienced social pressure to conduct the behavior in theory of 

planned behavior (Ajen, 2002). Perceived norms that affect proactive and task-related EGB 

seem to differ, however generally results indicated that employees experienced little social 

pressure to perform EGB. What stands out here is that (qualitative) results indicate that 

patient safety and sustainability are managed and treated entirely differently. Patient safety is 

top priority, which has translated to specific goals and an embeddedness of patient safety 

culture through the whole organization. In turn, this does not seem to be the case for 

sustainability, as it appears to be more of a voluntary option to do. This difference in 

priorities might be explained by the ‘mere urgency effect’, which entails that urgency is 

prioritized over importance (Zhu et al., 2018). Patient safety tasks can be perceived as more 

urgent than sustainability tasks as effects of patient safety are more observable in the short-

term and can have direct negative effects on patients. Sustainability can be classified as 

‘important’ as it also involves safety effects (because of the detrimental health effects of 
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climate change), yet these effects are less observable and obvious and thus perceived as less 

urgent. Besides, institutional effects may also play a role. In the Netherlands, the Dutch 

Healthcare Authority and the Health and Youth Care Inspectorate actively supervise 

healthcare organizations to ensure quality of healthcare for citizens (Dutch Healthcare 

Authority, 2019). Not adhering to certain standards or rules can lead to negative 

consequences like the imposition of a fine. Yet, for sustainability, there are agreements set in 

the ‘Green Deal Sustainable healthcare’, a project in which the government is involved as 

well (Green Deal Duurzame Zorg | RIVM, n.d.). However, there does not seem to be hard 

targets or control on involved organizations contributing to these targets, which shows 

resemblance to our findings in the way that sustainability in healthcare is currently voluntary 

and relies on taking personal initiative.  

Comparing the findings of the quantitative and qualitative study, social pressure to 

execute task-related EGB seems to be low. Quantitative results indicated that the majority of 

respondents felt they were able to execute task-related EGB. Yet, qualitative results indicated 

that employees experienced that co-workers generally did not execute task-related EGB 

properly, in the form of wrongly segregated waste and leaving computers and lights on after 

they left.  The low social pressure could be caused by the fact that there are no formals goals 

and little control on task-related EGB (Haffar & Searcy, 2018). For the quantitative results, 

social desirability bias should also be kept in mind when interpreting these results as this may 

illustrate a more positive view.  

Furthermore, multiple regression on task-related EGB indicated that the perceptions 

of organizational orientation regarding sustainability was the strongest predictor of task-

related EGB, which is in line with previous research (Norton et al., 2014). This translates to 

higher expression of task-related EGB in individuals that believe the organization thinks 

environmental sustainability is important. However, multiple regression also yielded an 
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unexpected result in the form of a negative effect of perceived organizational environmental 

support on task-related EGB, which was contradictory to previous research (Norton et al., 

2014). A recent study by Zhang, Zhang & Jia (2021) might explain this unexpected result. 

Their study found that perceived organizational support affects EGB negatively when it is 

incongruent with perceived supervisory environmental support, in the way that employees 

receive inconsistent signals of environmental support which arouses corporate hypocrisy and 

inhibits EGB. In our study, supervisory behaviors were not examined in detail. Yet, 

qualitative results did indicate that there could be differences between departments in 

perceived supervisory support as there are large differences on sustainability efforts between 

departments within the hospital, partly caused by the intrinsic motivation of managers in 

these departments. In conclusion, social norms for executing task-related EGB seem to be 

low because of (1) a perception that sustainability is not prioritized, which is translated to a 

lack of department-level goals and little control on task-related EGB, and (2) inconsistencies 

in the organizational attitude regarding sustainability.  

Perceived norms related to proactive EGB seem to be mostly affected by the basic 

underlying assumptions of patient safety culture. Literature on PSC has shown little attention 

to these basic assumptions, mainly caused by the lack of rich interpretative (qualitative) 

methods in this field of research that are required to identify these basic underlying 

assumptions (Churruca et al., 2021). One basic assumption described in literature was 

‘patient safety as the first priority’, which also emerged in our thematic analysis (Feng et al., 

2008). However, the thematic analysis also found an expansion to this assumption in the field 

of how risks are treated. Namely, an assumption seemed to lie in the view that a decrease of 

any patient safety risk must be pursued. Often, the frequency and severity of the risk seems to 

be overestimated, whereas at the same time prevention of the risks lead to high environmental 

impacts. Interestingly, the risks related to these environmental impacts are not considered, 
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whereas these risks also involve health effects, but in the longer term and less observable. 

Besides, there seems to be a ‘no harm, no foul’/’better be safe than sorry’ approach, in the 

way that practices that are not proven to be safer still are being executed, just to take no risks 

and because ‘it’s just the way we do it’. An interesting paradox can be found here. In patient 

safety culture, there is a generally strong focus on evidence-based practice, which means that 

health outcomes are optimized by selecting the method with the best available and useful 

evidence (Ulrich et al., 2008). However, this principle is not applied consequently, as 

practices that are assumed to lead to higher safety often have mixed evidence, but are still in 

place ‘just to be sure’. In our study, the most often mentioned example was the use of 

medical gloves, which is also a theme in research. Literature points out that in most clinical 

situations, decontaminating hands by washing or using a decontamination gel is the 

appropriate method and as safe as using gloves (Lee, 2013; Singh et al., 2021). Yet, there is 

an overuse of gloves and an underuse of gels, caused by habits and a ’just in case’ mindset 

(Lee, 2013), which was also found in our study.   

The approach to handling risks was a topic that emerged during our thematic analysis. 

This topic receives surprisingly little attention in literature on PSC, whereas our study 

indicates that this seems to have a prominent impact on the basic underlying assumptions of 

PSC. Additional investigation of literature on risk assessment indicates that our findings 

show resemblance to the strong precautionary principle (Fischer & Ghelardi, 2016). This is a 

strategy for preventing potential risks to the public or environment, even when supporting 

scientific evidence is questionable and costs are high (Hansson, 2020). This principle is often 

critiqued for being unscientific and an obstacle to innovation. Hansson (2020) identified three 

conditions that should be met in order to allow for application of the precautionary principle: 

there should be no competing top priorities (1), precautionary actions should be based on the 

current state of science (2) and potential harms should be plausible (e.g. more than “mere 
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possibilities”) (3). Our results indicate that in healthcare currently the precautionary principle 

is applied in situations in which these three conditions are not met. Another critique of the 

precautionary principle is that it ignores negative consequences of precautionary measures 

themselves, which is also in line with our results (Rushton, 2007). Additional research could 

investigate the role of the precautionary principle in healthcare more in-depth. More 

specifically, it can focus on whether it is applied appropriately, as it may play a role in 

sustainability in healthcare.  

Lastly, our study suggested that an underlying assumption lies in treating patient 

safety as something that is incontestable in a way, which makes it a somewhat sensitive topic. 

This is in line with studies of organizational culture, in the way that basic underlying 

assumptions are considered to be nondebatable and are thus extremely hard to change 

(Schein, 2010, p. 28). It should be noted that in healthcare, it is not illogical that patient safety 

is the most important thing as it is healthcare’s duty to maintain public health and as there is 

still a high number of preventable deaths despite the focus on PSC and attempts to improve 

healthcare quality (Naoum et al., 2021). Yet, what seems to be overlooked is that while 

patient safety should be maintained, the view should be expanded to the associated costs and 

consequences, as these in turn can harm patient safety as well (Rushton, 2007; Sherman et al., 

2020; Warburton, 2005). A potential negative consequence of the nondebatable nature of 

patient safety is that it can be used to counteract change for whatever reason, as no one would 

dare to even question the importance of patient safety. In the qualitative findings, examples of 

this were found in medical manufacturers framing disposables as safer than reusables to not 

having to change their business model or doctors using patient safety arguments in not 

wanting to change to a cheaper instrument. This potential negative aspect of patient safety 

was not found in previous studies, which may be caused by literature on patient safety culture 

staying on the level of ‘espoused values’ (Schein, 2010), and not diving deeper into its 
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underlying concepts. In fact, almost all literature on patient safety culture seems to treat the 

concept as something that has merely positive outcomes. The only study we were able to find 

was about the notion that safety precautions are often not cost effective (Warburton, 2005). 

These findings translate to a subjective norm characterized by a conservative attitude 

to change, which hinders proactive EGB. Results suggest that the precautionary principle 

plays a role in this. Furthermore, proactive EGB seems to be hindered by the low willingness 

to invest in longer-term projects that have higher investment costs in the short term. Besides, 

higher management was sometimes hesitant to incorporate sustainable practices out of a fear 

of negative reactions. As a result, social norms affecting proactive EGB are (1) a general 

restraint on changes in order to not harm patient safety, (2) a short-term focus and (3) a focus 

on avoiding negative commotion.   

 

Perceived behavioral control  

Perceived behavioral control is someone’s belief of how hard it is to execute the 

associated behavior. For task-related EGB, efficiency played an important role in this. 

Qualitative results indicated that work pressure is high, which leads to a high need for 

efficiency and convenience as work processes should not be disrupted. This was especially 

the case in situations in which patients are directly involved, as otherwise it may pose patient 

safety risks. This is in line with the quantitative finding that having direct interaction with 

patients was negatively related to task-related EGB. An interesting finding from the thematic 

analysis was that patient safety practices also are accompanied by higher convenience (e.g. if 

you drop something, you just take a new one) and that people often perceived task-related 

EGB to lead to lower efficiency and convenience. This was especially the case in separating 

waste, which was complicated a large mix of different materials. This is a hindering factor for 

task-related EGB, which is in line with previous research that indicated that pro-
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environmental behavior is more likely to happen if it is accompanied by little inconvenience 

for individuals (Wyss et al., 2022).   

In proactive EGB, perceived behavioral control seems to be mostly lowered by the 

rigid environment in which healthcare workers operate. The rigidity is often caused by 

measures that are focused on increasing patient safety, like strict regulations and guidelines 

on the use of materials, packaging and intended use regulations (Altayyar, 2020). This leads 

to an environment in which maximum safety is ensured, but in creating this environment,  

sustainability was not considered. This has led to an inherently unsustainable environment in 

which employees possess little power to change it and thus limits taking initiatives that 

characterize pro-environmental behavior. In the literature on contextual factors affecting 

EGB, this aspect of the ‘literal’ physical environment has been overlooked. Literature tends 

to focus on green HRM practices to form a green organizational culture and seems to reason 

about business environments in which change is (fairly) easily possible.  

 Another factor affecting perceived behavioral control in proactive EGB may lie in 

liability when something goes wrong. This means that if a healthcare employee changes a 

procedure to make it more sustainable and an incident happens afterwards, the individual 

employee may be held accountable and face legal consequences. Interestingly, this is not in 

line with the philosophy of the patient safety culture, which is about not blaming mistakes on 

individuals. However, currently the hospital management does not seem to take a proactive 

role in taking over this responsibility, which hinders proactive EGB as it is accompanied by a 

potentially high personal cost (Wyss et al., 2022).    

 

Contributions to literature  

Firstly, our study contributed to patient safety culture literature by examining PSC 

qualitatively and specifically by examining the basic underlying assumptions more in-depth 
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(Churruca et al., 2021; Schein, 2010). Our results suggested that the precautionary principle 

seemed to have a prominent influence on the formation of these basic underlying 

assumptions. Besides, we expanded the field of Patient Safety Culture by identifying 

potential negative aspects of PSC. Research on PSC seems to treat the concept as something 

that is inherently positive (Warburton, 2005). However, our research suggests that it can 

hinder EGB in multiple ways.  

 Furthermore, we expand the field of research on sustainability in healthcare by 

examining the role of healthcare employees in the transition to higher environmental 

sustainability in healthcare (Sherman et al., 2020). Current research in this field tends to 

focus on (practical) alternatives in decreasing environmental impact or on the systemic level 

of the healthcare industry as a whole. Yet, employees are considered to be crucial for 

achieving organizational sustainability (Davis et al., 2012; Mi et al., 2020; Yeşiltaş et al., 

2022). Furthermore, proactive EGB can provide as an important source for innovation 

(Weigt-Rohrbeck & Linneberg, 2019), which is needed as the transition to a sustainable 

healthcare sector requires “rethinking all aspects of healthcare delivery” (Sherman et al., 

2020, p. 8). Our study however shows that proactive EGB, and change in general, seems to 

be hindered by the rigid environment that (partly) originated from PSC.    

 Lastly, as Katz et al. (2022) suggested, a future area of research in the field of EGB in 

examining the effect of different work context that may involve certain constraints. We 

contributed to the research field on EGB by placing it in a context of a high reliability 

organization, a specific organizational type that indeed shows multiple constraints on EGB. 

As discussed, current research on EGB seems to assume a ‘conventional’ work environment 

in which employees have more room to behave on their own accord (Katz et al., 2022)   
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Contributions to practice 

There are multiple contributions to practice. For task-related EGB, our study indicates that 

hospitals should be aware that task-related EGB should not hinder efficiency and 

convenience, as employees work in a high-pressure environment. Furthermore, organizational 

support and supervisor support should be aligned, as inconsistencies may lead to perceptions 

of organizational hypocrisy and hinder EGB. Proactive EGB, and sustainability in general, 

can be hindered by the short-term focus that seems to be present in hospitals. Furthermore, 

our research makes clear that in order to implement sustainable practices, risk-analyses are 

essential in which patient safety risks are considered, but also environmental risks. Besides, 

healthcare managers may want to have a critical look at whether current safety practices and 

habits are based on the current state of science and thus actually lead to higher safety 

(Hansson, 2020). Although research may indicate that some current habits do not lead to 

higher safety, managers should keep in mind that changing these practices may lead to fear 

and opposition in employees (Lee, 2013). Furthermore, managers should be aware that in 

order to become more sustainable, there seems to be a large dependency on stakeholders like 

medical manufacturers and the government, which can impose rules. Thus, engagement with 

these stakeholders is needed for more radical changes (Sherman et al., 2020).  

 

Limitations and directions for future research  

There are several limitations to our study. Firstly, the study focused on just one 

academic hospital in the Netherlands, which may limit external validity. Findings might not 

be applicable in other countries because of cultural differences. The fact that the hospital of 

our case study is an academic hospital may complicate generalizing results to a 

‘conventional’ hospital, as academic hospitals have a purpose of research and development of 

new technologies and methods. Secondly, patient safety culture is something that is not 
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consistent throughout healthcare organizations and differs per department (Mannion & 

Davies, 2018). Our study did not zoom in on different departments, yet this may be an 

interesting approach to compare the effects of different ‘levels’ of PSC on EGB. 

Furthermore, internal validity might be violated by the indications of sampling bias and 

potential social desirability bias due to the self-report nature of the survey. Yet, this bias was 

counteracted by triangulation made possible by the mixed method approach, which increases 

internal validity (Modell, 2005). Lastly, to explain our results, we used the theory of planned 

behavior, based on previous research on EGB that showed that the constructs of the theory of 

planned behavior are related to EGB intentions and EGB. However, results to what extent 

pro-environmental intentions actually lead to EGB are variable and not always clear (Greaves 

et al., 2013; Katz et al., 2022).  

 Several directions for future research can be identified. Firstly, an interesting notion 

lies in the fact that patient safety culture is essentially focused on preventing preventable 

incidents in healthcare. Yet, diseases and adverse health effects caused by climate change can 

also be classified as ‘preventable’, as becoming sustainable would prevent them. This raises 

the question of how environmental effects could be considered when assessing patient safety 

risks and thus could become embedded in patient safety culture. Furthermore, an interesting 

field of research could lie in how medical conservatism could be counteracted to make room 

for sustainability, without compromising on patient safety. This requires quite a big paradigm 

shift, which may be acquired through incorporating sustainability in education and clinical 

training, which is a field that is in its early stages (Walpole et al., 2019). Furthermore, our 

research indicates that a top-down approach is needed to allow for more room for change. 

This includes involving stakeholders like medical manufacturers, the government and 

healthcare regulators, like the Dutch Healthcare Authority. Future research should assess 

their perspective and potential role in this. There is especially little knowledge of the role of 
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medical manufacturers, whereas they have a large influence on the waste that is produced in 

healthcare.    
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Appendix A: interview guide  

Interview guide/questions 

Introduction:  

Ask if it’s okay to record interview 

Short explanation of research: little is known about role employees in making hospital more 

sustainable  

 

1. What is your job in the hospital?  

 

[1: Patient Safety culture] 

1. What does patient safety culture mean to you?  

2. How does it appear in your job/department? 

3. Has it changed much over recent years?  

4. How is it ‘taught’ to people?  

-> If yes: how?  

-> If unknown -> For example by trainings?  

 

[2: Sustainability/EGB] 

5. How do you interpret sustainability?  

 -> Is it important in your own life?  

6. And how do you experience it in your job?  

7.  Are there initiatives in your department?  

-> If yes: what is going well and what is going not so well?  

8. Do you have the idea that co-workers have it on their mind?  

9. Do you experience a culture in which sustainable initiatives are being supported?  

10. Do people take initiatives by themselves?  

[3. Potential links PSC/EGB] 

11. Do you feel like the focus on safety in the hospital hinders sustainability?  

-> If yes: do you have any examples of this?  

-> If answer is about fear for consequences/restraint: Do you have any idea how to 

manage this conservative attitude?  

12. How would you ideally envision it?  
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Appendix B: Frequency table  

 

 

(Strongly) 

Disagree 

Neither (Strongly) 

Agree 

Missing 

 n % n % n % n % 

Patient safety culture         

Patient safety is never sacrificed to get more work done. 21 26.3% 14 17.5% 41 51.2% 4 5.0% 

Our procedures and systems are good at preventing errors from 

happening. 

6 7.5% 19 23.8% 51 63.7% 4 5.0% 

It is just by chance that more serious mistakes don't happen around 

here. [later recoded] 

48 60,0% 21 26.3% 7 8.8% 4 5.0% 

We have patient safety problems in this unit. [later recoded] 47 58.8% 19 23.8% 10 12.5% 4 5.0% 

We are actively doing things to improve patient safety. 5 6.3% 14 17.5% 54 67.5% 7 8.8% 

Mistakes have led to positive changes here. 4 5.0% 10 12.5% 58 72.5% 8 10.0% 

After we make changes to improve patient safety, we evaluate their 

effectiveness. 

12 15.0% 25 31.3% 35 43.8% 8 10.0% 

Hospital management provides a work climate that promotes patient 

safety. 

15 18.8% 19 23.8% 39 48.8% 7 8.8% 

The actions of hospital management show that patient safety is a top 

priority. 

17 21.3% 32 40.0% 23 28.7% 8 10.0% 

Hospital management seems interested in patient safety only after an 

adverse event happens. [later recoded] 

23 28.7%  36 45.0% 13 16.3% 8 10.0% 

Task-related EGB         

I can adequately complete assigned duties in environmentally friendly 

ways. 

19 23,8% 12 15,0% 34 42,5% 15 18,8% 

I can fulfill responsibilities specified in my job description in 

environmentally friendly ways. 

18 22,5% 14 17,5% 33 41,3% 15 18,8% 

I can perform tasks that are expected of me in environmentally 

friendly ways. 

22 27,5% 11 13,8% 32 40,0% 15 18,8% 

I can accomplish the environmental protection tasks within my duties 

competently. 

16 20,0% 9 11,3% 40 50,0% 15 18,8% 

Proactive EGB         

In my work, I weigh the consequences of my actions before doing 

something that could affect the environment. 

16 20,0% 15 18,8% 34 42,5% 15 18,8% 
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(Strongly) 

Disagree 

Neither (Strongly) 

Agree 

Missing 

 n % n % n % n % 

I voluntarily carry out environmental actions and initiatives in my 

daily work activities. 

24 30,0% 9 11,3% 32 40,0% 15 18,8% 

I make suggestions to my colleagues about ways to protect the 

environment more effectively, even when it is not my direct 

responsibility. 

23 28,7% 10 12,5% 32 40,0% 15 18,8% 

I actively participate in environmental events organized in and/or by 

my company. 

33 41,3% 13 16,3% 19 23,8% 15 18,8% 

I undertake environmental actions that contribute positively to the 

image of my organization. 

28 35,0% 21 26,3% 15 18,8% 16 20,0% 

I volunteer for projects, endeavours or events that address 

environmental issues in my organization. 

44 55,0% 8 10,0% 12 15,0% 16 20,0% 

I spontaneously give my time to help my colleagues take the 

environment into account in everything they do at work. 

38 47,5% 13 16,3% 13 16,3% 16 20,0% 

I encourage my colleagues to adopt more environmentally conscious 

behavior. 

19 23,8% 8 10,0% 37 46,3% 16 20,0% 

I encourage my colleagues to express their ideas and opinions on 

environmental issues. 

23 28,7% 8 10,0% 33 41,3% 16 20,0% 

Green work climate perceptions         

Our hospital is worried about its environmental impact. 10 12,5% 18 22,5% 32 40,0% 20 25,0% 

Our hospital is interested in supporting environmental causes. 10 12,5% 19 23,8% 31 38,8% 20 25,0% 

Our hospital believes it is important to project the environment. 9 11,3% 14 17,5% 37 46,3% 20 25,0% 

Our hospital is concerned with becoming more environmentally 

friendly. 

2 2,5% 11 13,8% 46 57,5% 21 26,3% 

Our hospital is willing to assist employees in solving environmental 

problems. 

12 15,0% 17 21,3% 31 38,8% 20 25,0% 

Help is available at our hospital when environmental problems arise. 11 13,8% 24 30,0% 25 31,3% 20 25,0% 

Our hospital is willing to extend itself to solve an environmental 

problem. 

10 12,5% 19 23,8% 31 38,8% 20 25,0% 

In our hospital, employees pay attention to environmental issues. 6 7,5% 13 16,3% 41 51,2% 20 25,0% 
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(Strongly) 

Disagree 

Neither (Strongly) 

Agree 

Missing 

 n % n % n % n % 

In our hospital, employees are concerned about acting in 

environmentally friendly ways. 

6 7,5% 15 18,8% 39 48,8% 20 25,0% 

In our hospital, employees try to minimise harm to the environment. 11 13,8% 20 25,0% 29 36,3% 20 25,0% 

In our hospital, employees care about the environment. 2 2,5% 29 36,3% 29 36,3% 20 25,0% 

Pro-environmental attitude         

We are approaching the limit of the number of people the Earth can 

support. 

7 8,8% 16 20,0% 35 43,8% 22 27,5% 

Humans interfering with nature produces disastrous consequences. 4 5,0% 9 11,3% 45 56,3% 22 27,5% 

Humans are seriously abusing the environment. 0 0,0% 7 8,8% 51 63,7% 22 27,5% 

The Earth is like a spaceship with very limited room and resources. 6 7,5% 15 18,8% 37 46,3% 22 27,5% 

The balance of nature is very delicate and easily breakable. 2 2,5% 8 10,0% 48 60,0% 22 27,5% 

If things continue on their present course, we will soon experience a 

major ecological catastrophe. 

1 1,3% 10 12,5% 47 58,8% 22 27,5% 
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Appendix C: Normality assumptions checks  

Model 1: PEGB + main variables  

 Proactive EGB 

Variable β SE t p 

PSC 0.089 0.045 1.992 0.047 

GWC 0.257 0.051 5.893 0.000 

NEP 0.355 0.041 8.141 0.000 

 R2=0.231 

F(3,423) = 42.416, p=0.000 

 

Assumption 1: Relationship is linear: ü 

 

 

Assumption 2: Multicollinearity: ü 

All VIF scores were well below 10 (maximum VIF = 1.970) and tolerance scores were all 

above 0.2 (minimum tolerance = 0.527), which indicates that the assumption for 

multicollinearity was met.  

 

#3: Values of residuals are independent: ü  
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The Durbin-Watson statistic was 1.809, which lies in the acceptable range of 1.5-3, so 

the third assumption has been met.  

 

#4 Variance of residuals is constant (homoscedasticity): ü 

Plot: Y=ZRESID, X=ZPRED -> looks random  

 

 

#5: Values of the residuals are normally distributed: ü 

The P-P plot for the model suggested that the assumption of normality of the residuals is met.  

 

#6: No influential cases biasing model: ü 
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Cook’s distance values were all under 1 (maximum = 0.082), suggesting individual cases 

were not unduly influencing the model.  

 

Model 2: TEGB (selection variables based on stepwise regression) 

 Task-related EGB 

Variable β SE t p 

GWC: Org. attitude 0.530 0.065 8.006 0.000 

GWC: Org. support -0.333 0.055 -5.128 0.000 

NEP -0.104 0.051 -2.172 0.031 

Direct interaction 

patients 

-0.253 0.136 -5.166 0.000 

 R2=0.254 

F(4,335) = 28.574, p = 0.000 

 

Assumption 1: Relationship is linear: ü  
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Assumption 2: Multicollinearity: ü 

All VIF scores were well below 10 (maximum VIF = 1.970) and tolerance scores were all 

above 0.2 (minimum tolerance = 0.527), which indicates that the assumption for 

multicollinearity was met.  

 

#3: values of residuals are independent: ü 

The Durbin-Watson statistic was 2.276, which lies in the acceptable range of 1.5-3, so 

the third assumption has been met.  

 

#4 Variance of residuals is constant (homoscedasticity) : ü  

Plot: Y=ZRESID, X=ZPRED -> looks random  

 

 

 

#5: Values of the residuals are normally distributed: û 

The P-P plot for the model and histogram of the standardized residuals suggested that the 

assumption of normality of the residuals was not met. However, violation of assumption is 

not likely to have a significant impact on the findings as according to the Central Limit 
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Theorem, since n>30, the distribution of the sample means is fairly normally distributed and 

only extreme deviations from normality are likely to have a significant impact on the findings 

(Kwak & Kim, 2017).   

 

 

 

 

 

#6: No influential cases biasing model: ü 

Cook’s distance values were all under 1 (maximum = 0.011), suggesting individual cases 

were not unduly influencing the model.  
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Model 3: Proactive EGB - variables selected by stepwise regression  

 Proactive EGB 

Variable β SE t p 

NEP 0.269 0.046 5.521 .0.000 

Green work climate 0.202 0.055 4.34 .0.000 

Age 0.226 0.041 4.835 .0.000 

Green team  0.204 0.109 4.395 0.000 

Direct interaction patients -0.145 0.127 -2.835 0.005 

PS: Overall perception 0.118 0.044 2.317 0.021 

 R2=0.325 

F(1,333) = 26.835, p = 0.000 

 

 

Assumption 1: Relationship is linear: ü 

 

 

 

 

Assumption 2: Multicollinearity: ü 
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VIF scores well below 10, tolerance score above 0.2 (statistics = max VIF = 1.282, min 

tolerance = 0.784 respectively) 

 

#3: values of residuals are independent: ü 

The Durbin-Watson statistic showed that this assumption had been met, as the obtained value 

was 1.694, which lies in the acceptable range of 1.5-3.   

 

#4 Variance of residuals is constant (homoscedasticity): ü 

Plot: Y=ZRESID, X=ZPRED -> looks random  

The standardized residuals vs standardized predicted values showed a random pattern and no 

obvious signs of funneling, which suggests that the assumption of homoscedasticity has been 

met.  

 

 

 

 

#5: Values of the residuals are normally distributed: ü 
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The P-P plot for the model suggested that the assumption of normality of the residuals is met.  

 

 

#6: No influential cases biasing model: ü 

Cook’s distance values were all under 1 (maximum = 0.033), suggesting individual cases 

were not unduly influencing the model.  

 


